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[0031Ireie are many irstances in dot) med cal
and non-medical appl CadonS where one

H eqt thaf i Cifjc f i individyal inc) ut are _not ljpited for
desireS 0 OWS'a HSTSAHAPETERI e Bl dvent
that isepeciic.L0a giverdngdividuar Examples
of medicacapelicadons wirereore meay wish lo

personal event, a variaty of different methods and technolpgies have been

note afi &U&7t (HELISSERCIHIC 10,8 di&ah..
nclividdakkeeldee sdaut-arenotdimite @Iagre@a sthe
onset &t grie brimore Py siolagieat pistedters
of - intgrestinelnding disease, synotams..the
administration of-eemedicalion etoeExarnOleS
of non®ifedical applcations where one desires
to note an event that is specific to a given
indiVigiial dnclude. hut.are.netdimited tos.the
ingestionof-certainitypes-offoodss e Gefor
H . n T : & hi -|opy power module: {n igigrmediary module;
IndVIdgﬁv’LSs)ugjrjmﬁl@ﬁ‘tfgﬂgﬁ ac@géinscjde;tcﬁ:?ée one or more
commencement.obahe xersis e-egineneiC
(004) Bestause tirre-arehiamyinstamees o=

connecior. Embpdiments, of the invention may be configured to receive a

where QNE.WISHES 19012, PEISONA QYRR a
satietyrof-different methodsrang technologies

have beer developed to make such notation
possible For example log books and
techniques have been developed in which
indivAuals, e.g patients and/or their health
care provides, can record e.g., by manually
writing or data entry, tifne and date of an
event. However there continues to be arced or
Improvements in personal even monitoring.
For examp,e, manually logging when an event
takes place can be time consuming and prone
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Eases]According to a first aspect of the
nventron, there is provided a physiological
comfftthicatibh e teiyer that tén e © provide 2

physiological communication receiver that

an be removably secured o a
removahly. seclired i9.a.oLbeCS.skin. the
receivercormprising=erdousing: apovVe rove
source, SECHEHWIHIT e hausiig: &
processingunit electicallyicoupledtother.
POWEr SDArCE ATt SeCHred mithim the fousing:
and at,J8astwo.glecirades rlectiically copled
to the preeessing unn and secured to Inc
perirfi8ter Gr e HEUSIY SUch et thie -

electrades &ylitgﬁnnfaﬁ;ﬁsgaﬁrﬁié&tsaﬁ dinnthe
slon, whereinthegrocessing uniteetests-and
gathers Rt FEHAYOH IR NS YO/ B tign ™"
frequencycurient: law thraugh the.elecirades
and whereitr e fiig efraguercyicarramnt flow is
frequency curent flow prpduced by a device internal to the subjegt a
associgied.with.a.deVice asseaedniin fhe
~ subjectrposh]Aecording toa secend-aspect of
the invETOH, Here 1 provided e receiver for
deteCtLQnmathptlysiQLQegiQaJidLthKmagUQQmmaﬁon to
comprising: a power source secured within a
housing, a power management module
electrically coupled to the power source and
secured within the hoysing such that the
power management module controls the
power source; a processing unit electrically
coupled to the power management module

and secured within the housing, wherein the




[005e]According to a fifth aspect of the
invention, there is provided a receiver for
detectiflg dRECoNlECHny data trangmiteetiin the

rec&tver for detecting and ¢ ng dafa encoded in current flow in
form ofGuircant Jow: throligh.a.cendiictig fluid
contairmesdgwithmsarqaweiwmmth@sm@emmn unit

comprigifigf, & RAUSTAY, & Botersotrte "
Secure&iu&@ the. hmgsm @i AR OPEFALIQRL AR Hon:

securéd“t@‘tl**ﬁ@ﬁtssmyeftweaﬂa' hzimgrtheesdts

detecting data in, the for iow f) Lbencqurrent flow associated with

transmyssien., eQB%J;Q WY CQIRIISING. at
least one-sensonfen detection: ofihe-Guirent

flow: &’ high freg e W%mﬂ%mfﬁf‘ﬁét@ﬁﬁlg

powe uppl:ed to the operation upit from thednower sourcelland wh

high frequensyansmasin dates@ehMWhen o
frequeﬁwnmfo@u leforidetectingdlowefrequency
rans <SS s AP OB e

moduie-sesure-tathe housing.and. alectacall y
couplé’thti THREPOWRE? Souree-anttiieoperation

receiver, {he multipurpose connection unit compn5| conn d} I

unit, wheindhe DaNer manadement, mog
controlsriespower-stpplied to-the-operation
unit ff8n " 8Wé“f”:§i‘3‘iﬁ*r‘é@j &Lﬁ;tift”vﬁ?ﬁeésré‘iﬁefhre
fonic emission’ communication receiver for detecting data transmissi
power.managementmaduie.compLIses.ahigh
power operation wiaok far g g
power,SHBAR IEINE, SRETAON Urit wtiet dfe
operatiefblibisi AR-ACHYRSLAtR oA ouer case
intermediate power operation module for
allowing cower supply,to the operation unit
while the operation unit is in an active
non-operation state; 500 a lower cower
operation module for monitoring for the data

transmission in the current flow while the
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[9] FIG 2 is a functional block diagram of a
demodit aBort uf e riat petforms cotrerent

fluid; a process 1Eg unit electrically coupled to the at If rt ong eiectrode;

re mOdMl!a-ttngy tc[%Yougg tpxgp%gg f, @herem the
receive’ saceordingteonesentsil B fmiGas lii

usrazé'?eé”‘jgaég T SHRERInE Todte providing

condd usmg a controlled d solutnon of, a material 1

a snlffsp&mod onger than a transmit S|gna
repefitin pofted 2 [01$3F G. 30t ustratese

beacofl SkeChii g PrESIBIHT AsHO but
frequent-erilf-o0oriod aidedengtransmit.packet
are pr@iees <[01 2 IR 3@ -ifcestr ares-asfrow

the operation yrit comprising: a} least one se or for deijﬁ of the

chart hat.a.sniPLacedUe. RetiOrALe
sniff medute-‘accortingte-an-aspects frequency

transmission data; and a power management module secured to the
housing and electrically coupled to the power source and the operation
unit, wherein the power management module controls the power supplied
to the operation unit from the power source and wherein the power
management module comprises: a high power operation module for
allowing high power supply to the operation unit when the operation unit is
in an active state; a intermediate power operation module for allowing
power supply to the operation unit while the operation unit is in an active
non-operation state; and a lower power operation module for monitoring
for the data transmission in the current flow while the operation unit is in
an inactive state, wherein the power management module monitors the
surrounding environment to determine if the data transmission in the
current flow is present and wherein the power management module
switches the operation unit from an inactive state to an active state if the

data transmission in the current flow in present,
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[13] F G 3C illustrates a hrnelbral block

diagram fore beacon meddle within a receiver,
accofiing 1601 t°aspett | 14]'FRG 4 Hisitetos

ionic¥emission communication receiver f detecting data transmissign

a beacapfunctionality. JMherein-aleacon s
assocmtverwﬂhwme@rewemcy antbarmessage
is asset [ WeIlanBiher FEqUsHEIEIG 5
lilkstratese.a.fu n@td&’r\almtﬂeﬁmd&agrama DA
EGG safis o motulothat mely b present
IncrecENerAcRaTdinG i Qaggsdeaﬁmee&f TieFic 6
tlusthatesra functiorat-blockdiatwansefan
acceieltifigtét thodule that may be present in

a receiver of the irk:anti:in, accowing to One

aspact [L2L BTG 78 A block.(ngram.of it w.

dlfferemsr(snotro@mahm@aules that may be
p'eséfftinafal RS, ‘atCaraTg-td rie dspéct

in accordance with the téac ngs [¢} he presént invention.
008] FIG. 1B is a block diagram representation of a power management
module of the receiver of FIG. 1A in accordance with the teaching of the

present invention,
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[18] FIG. a is a block ciagram of a receiver,
WO 2((30/0751]3 Pgl'/USZOOD/%SIZS

according to one aSpeci [010]FIG.
WOVideS a block dla%ram Of a h'(giam -

{009, FIG 2 Is a functional Block diagram of a demo

MegraroY.Mealaitalnin a.receiver.acearding
fa one asw@e@ 203 F:G. 10 is a three

d|mené|gnme¥iéa\2§zm néﬁ:éyv:éhmé odua rowdl eacsafvel
according toccre-aspeetr [sZrtlh] rdebige I»toprowd@s an

explodeff VW o1 ffi¢ SIGHATTECEIVET shown in

FIG 10, acecoerdingdo-cre aspect [22] FiG 12
wovided an exeleged Vieh o tre ‘atifesive

n a recelver, according 10 one aspe:

patch eempenent-6f ih@:ﬁl@nmmr@@emasashewn
in FIGS aST@‘e&W?:"’Ie [P EECE it oie dspet
[OZBlIﬂGSn@s 13k-providesarions Vielrvs.Or
a lwc- eléf’éht‘jﬂ@y EREET [ gfociver. accordng to one aspect.

FIG. 6 illustrates a functional block diagram of an accelerometer
module that may be present in a receiver of the invention, according to
one aspect.

[0171 FIG. 7 is a block diagram of the different functional modules that
may be present in a receiver, according to one aspect.

{018] FIG. 8 is a biock diagram of a receiver, according to one aspect.

{019} FIG. 8 provides a block diagram of a high frequency signal chain in
a receiver, according to one aspect.

[020] FIG. 10 is a three-dimensional view of an external signal receiver,
according to one aspect.

[o21] FIG. 11 provides an exploded view of the signal receiver shown in
FIG. 10, according to one aspect.

{022} FIG. 12 provides an expleded view of the adhesive patch
component of the signal receiver shown in FIGS. 10 and 11, according to
one aspect.

{023} FIGS 13A to 13E provide various views of a two-electrode exiernal
signal receiver, according fo one aspect.



signal receiver, according to one asoect
W02006011 751E1PCGUS2009/068 {0ZATFGS.
140,0 140 rovide block di8g!'EtTIS of

IGS,.. 14A o 14D prom lock dragr of hardware

haidware.configurations Mal hay Be hresént ill
a S|gnal ‘receiverias shown in FIGS. 130 to

13E, aCtarding. (0. 00e a5he e 251 FIG: 154
oravidesrasdiagram of row a system that

I n Cl u d ébzcoﬁ?oéfg'ﬁ@jr?f égfgojv éafdauﬁ grhg sage wé%fffﬂeé

event mal<er. may.be employed pramerdmg to

One aﬁggnne ZB]:Fgrgdtes Sa%lzpkrodlyglgm showmg a receiver
pharmaeceutical-delivent.system that receive:,

control“’fﬂforﬁ'na%lﬁi?‘i F& P et Fé?ﬁ@“l\?@f‘”aﬁdet?mtra

ected 1o an external control and data cimmumcanon deyice.

ithe dqaageldaldvesyhOQZZ}gFJGa piLWViIdeS a
clock di&gf rh‘”shmﬁnhgmaﬂ reteiverseonrrected

la patignt. [02BIFIG .17 pravides.a.blagk, ..
dlagran?ssdr(ewmqvazﬂrertmL%cerncemneerteaswnr@ an

eXtern@sz%ezr Qlasrg@gram of a router according to an aspect

of the invention that discriminates a signal by employing active
switches.

[033) FIGS. 22A-C (referred to collectively as FIG. 22) provide a
circuit schematic for multi-purpose electrode connections in
accordance with an aspect of the invention.

{034} FIGS. 23A-B (referred to collectively as FIG. 23) provide a
circuit schematic for an internal power source biock of an external
receiver in accordance with an aspect of the invention.

[035] FIGS. 24A-C(referred to collectively as FIG. 24) provide a
circuit schematic for an internal power source block of an external
receiver in accordance with an aspect of the invention

{036} FIG. 25 provides a schematic of component / functionality
relationships.



[020]FIG. 18 orovidee a block Gag:am
snoWiti§ 4 receiver connected to afi &xXtériial
control and data communication device. C[3O]

FIGS. fSodeg show:a diagram.ot.a.router .
according-ln-oraspect-ofthe: inventiontheat

discrimiates & 3ighalases on valtage lever.
[31] FIGS:2200-200-8how e-eliagrame-or e,

router aGEBIAING 15°an asoedi or the,inyention

es a CII’CUI Iag!’am or an eectro

that discriminates.a -sighakbasesom onmmeer.
frequepy TR2LFIG: 21 °sHOMWs a diagram of a

shows state flow diagram

router aecardingde an-aspect ot.the invention
tar dlsétrmlﬁ&t@§°a"‘*§|gﬁ%1F By employmg-active

odule, acco 1o on

switches. 1033JFIGS. 220-G (referred to
collectivebpas:Ela- 22) Provide a circuit sehom
atic foffiulti-pifpYse Elettrode core rectior a

of recelvers of the invention Jinclude th

in accordance mthnanmaesge;cteatv;tneerlnwamon
(0341FIG3:280:B°| feferredioreotlectively as

deactivaie one, or more power sypplies to a high

FIG 23) providea CircUit sehematic.joran..
internal pewer source ttzalﬁ)c’k:ef anbemgfna#e
receivern,accordance with.an dsasctor the
invention: {85k FIGS: 240G erreddter using

thgsame

CO"eCt[l)\{glng:§vE|§th;4gsegrx9/y gﬁ l@'e%ggyi;evices
schematic ifor-an-internal cewer wuaoeeblmuck

of an exfEfhal IECEIVer T ACCOMIETE Wit a

aspect @ﬁlﬁh@rfhﬁfd@nﬁlﬁmto the health of a living subject, such

as a patlent. As such, a device is considered to be medical

5



[36] FIG. 25 provides a schematic or

component / functionality relationships.” [37]
FIGS. 26A-R Referred to collectively as FIG.

ice if it functiong Io&ceive data with tesp Cct 16 ane or
b t

26f provide.a.citcuji-diagran.of ctrelity.fot
conaCilinfthesecaverese touparre Epsyrioed in

greater detad below, such as physiplogic paramefers,~signals from
cornpongfas.af, afeteiver THatineIioes a,
mulli-ourpese-cennecter @aceorthng:tonose wa
cocaapgl.[38] F.G..27 ptalites A cireuit
diagramsmodutiigi-he & werscheme:tianie
electrodg HgedArEE HEaS IO ATTETe.

at_ does not

accordingsteone-aspeet.: [39} G ;28 provides
a circuitdiggraint'tirarelecttede ifpedarice

tiokality, for exiended periods, of time. The term “patient” as

measurement. madule LIS a3wire oh.nor
afar, accoréing'to ‘oreraspect of theeimvention.

who_are heflthy. Receivers in ﬁcordana with the leaciing of

[40] PIC..Re-shaws. state.flow.diagram for.the
power maragermentmodule and operation of

body or clothing, e.g., with tape, or by use of a clip, loop, or belt.
rho reCeJMﬁJ;'rvely, the device may be placed in a compartment of
clothing worn by the patient, such as the patient's pocket. Where
desired, the device may be configured to be continuously
associated with the patient for an extended period of time, e.g.,
minutes to months. In one example, the device may be
configured to be continually associated with the patient for one
week or more. In some instances, the devices are configured by
associated directly with a topical skin site of a subject. In yet
other aspects, the devices are configured fo be implantable. As
the devices are sized to be stably associated with a living subject
in a manner that does not substantially impact movement of the
living subject, aspecis of the devices have dimensions that, when
employed with a subject, such as a human subject, will not cause
the subject to experience any difference in its ability to move. As

<]



[41] FIG so provides a block diagram of a
hardW&re accelerator module, accdrdifg té
one aspect. FAIL ED DERR id:11 | ION 142]

ch, in these Espects the, device is dimensio'\ed such that iis

Reeeivels, WiCh may he exteral of o «
Imodantacley are providedAspects-of receivers

ovides.for funotionalitgwheﬁijgﬁed to_a topical body [pcation

of the in&Rfian.ingade. e presence ot ofie or
more of na high-power dawpowermedtl €. -.an

intermedfry ibAdE; £ DOWET Afagly
module eonflgured te-activate and deactivate
one or Vi€ piverstigties o & High doler

vices &F the invention ave a longest dimension that is 30

processing elock;sa serial. peracheratdirface
bus cd?ffipec?ﬁiﬁfgx*r‘ﬁé@téi”s‘bde stave Gooks;  &rid

erate for xiended time periods. As such, the receivers may

a irdti SW1GSR connsctesr.Receivers 0113 e
loven:iorrenas dceomrrﬁgfmﬂefd"w receivesg
months of longer, including Twelve, monthsg or longer. To provide
conductively.Fansmitice. SignalAse providec
are systems:thatincludethereceers, P8
power consumption 0 (3 ngumption is meant \
well es IEIHGHS &LBLIIT TiE Same [43]
Receiversoofthe present iH8W 1RO 1 iapeess.
. The p?g? {7 raw of the receiver when present in an idle
aICCtrlcaﬁdee { escngicg?ealer detall below) is 100 pA or less, such
as 10 pA or less and including puA or less, The average current
draw of the receiver when present in a storage mode (described
in greater detail below) is 10uA or less, such as 1A or less and
including 0.1 pA or less. In some instances, the current draw of
the receiver when present in an active state (as described in
greater detfail below) ranges from 3uA to 30 mA, such as from
30uA to 3 mA, and including from 30§ A to 300uA.
{046} in certain aspects, the receivers of the invention are signal
receivers. Signal receivers are devices that are configured to

7



that inc'ude circuitry and logic present in a
houSiiig Waede the devices are cofifigtited to
perform one or more medical functions The
Term 18 dicaltls.ised.hioadly foréferid any
type of dmene@c{hatawss'perf@wme@ reganc4o
the healff{fif 244 SUBKEC Sueh™ss s pa
antAs suchgea @revmewlssn@@nsidereduetmdarem
medical | HeVICE 1f iETiTe oS 0 fEcE e téta

orm one or more fun ions e device.

vsnn msp@@atatomém@ OKIAGER Pararmeters.of a
suoject WHETHET tHe SUBJeLTS it aifeattiy-or in

a dlseaégxgﬁgielﬁgﬁamateféjéf LE”%?EE&,EE include
those destritied Tt 'greaterdetait-betow, stich
as physiplogic. carameters..signals.fram.ather
medicaldevicessuch-as mgestidleevent:
marker (JﬁMﬁr&éﬁii&é‘éﬁiﬁé&guﬁﬁ““éﬁk a
devices p@fﬂrmstere%mgarereheswth&ttmynbemsed

piion wer functional block forms at least

in therageulic,ana.Bations or dot-fhirapelitic
applicationsze gocasmle@@ cod-n VA ats(ns

detail beoid, TR, CeTtaify bt rhelits of

tFc oresent: kvenier fbh®nse@@4ve is-are deiees
thee art"§i"zae°d to°bé ”ét‘ébV"é%ﬁfg atedwith a

wer functional block meant a functional block that

living stlaa,e@t 2@ rpatient.dna mannet that
does no@t”itah’di)ée’mi‘d”ly mpaect“mww'ew'@f the

The high power functio forms at least one digcre
living subject-ane yet.oioudes.anintended
functionysech as’ ngF‘l‘&l°'l°e‘(3’el°(7|ﬂg9‘buﬁt’ftlﬁes ly,
‘or ottesABE SEHOTE St T ©n t8kn "
los:tient'as used herein refers broadly to
subjects suspected of or known to be sulfa! ng

from a disease oh' aetormai ty, as well as



[46] in certain aspects, the receivers of the
inventionare sigr Cl receiversSignal téé&éiVers
are devices that are canfighred to

digital .signal processing algokiihms (l-su h as, Finite Iﬂaﬂse
¥ p

wOowiowstis Tecele a.signal fiom anRgther
device, such-as'a kiraradrody-COriductivey
MansmitTed AT (yiBWEd i breater détail
helm).\here theteeeivers aresignal may ve
receiver$; TEEtECETVRIS TiTdy He €G0TRIUIOY to

igh” power function may be Tmplemenied on

receive aR-dngeshtie eventmarker emitted:
signs!, &S dertigriiseEd i gréater-getairbac.

nfigurations. regarding  hardware

[0471Regeiversof the.invention.may.include a
gaiamy of diffeérentrmodutes swhichare: ad =

least one high power fﬁ\ctioal block. In soae instanceT the

configured,.e.g. Vit Nardwam.Analot seftware
irnoterneptabereto performioneorr-more

versdf theRvemi ay alsp include an intermedijary
a

function.of the deviRe: Mactiles are.made up
of one ormare-funcienatblocks which actin
concert {50t B patCHIac e, Mol
is ,e purcosesefthe:rod. alesA given-medule
may be TEIETETEE aS Hal dWarE  SoTwere or

a combinationdhersoh Modules:-that may se
present it PECERVETS 6F THe"IfVETtiSN Hré ffiow

. inclyding 0.1pA qr less) or an off state, where the functionat block
reviewegLin grealerierail DEtAWa n momeso
[0481Aspectsuithe devices rcliede aNon

and inactive states. In pther words, the inteymediary module
power- ow,SQWEr madile..power-DowW, pvier
modules are-moduies-hatincrudehighpower
'unctiondl BIoEK aNE & 16W power finhttiona
block. By low sower tongctonal block is meant a
functional block that performs processing and

requires low current draw and power



digils1 signal processing algorithms (such as
Finite"fmpulse Response (FiR) filtefs, Fast"
Fourier transforms :FFTs), eta.). Examples of

high poweridFis;ionstbiouts are flincriona)
blocks tlfratftd rawra current i@%‘nwrfagm mmore
such as SO CAOF HORS I GIUET f0' Berfori
their designated-functions:-[R494:Thedew-and
high poWEF IERICAONET BYOERS Mg ter 2
fmplemented-imavariety of different-waysx For
examplé; thie Tol ‘gnt g potrer funtiotial

., such as receipt of a ctively transmitted signali, in

blocks fpsay-he-implemented opcepaale.:
processpISOr ay besfrmplementedeas = >

epressing an opégrational bufion on the receiver or sending a

separate-cifQult-efernasta.at 2' sYstsm on chip
(SOT)&tructure among ttrrereconfigurations

Lile state or one, or moréhactive states. AcCordingly, the

Further ag@fél 5 rﬁ@g@s{glgg aﬁgweunctional block
implementatiors-alimterest areprowded: e

below. Rgceivers o interest Jucluce af gati one

low pawmfunetionalblack-and-atleast-tate
hfgh poW&f ARt DISEK, TN SOHE, " x. e
instancesgthecracaiveraauki incude additional
low andftt High Bower fNCAoHEl N 0aRS; ds
desired todmplement aparticilarreceivet.
[0SO]ReEEiVErS OT e IMVErtion may alse -

include andatermediarymodule.which s o
Conﬁgu@?ﬂi}?i CXGE?SE.@(?JWH gamerfunctichal
Nock hetween.active.and,inagtive.staies. By
active state Is meant a gtate In which the
functional block is performing ifs designated

function or functions, such as demodulating



[52] Receivers of mterest may Ce configured
to ger-form a ttansbody conductivé SigHial”
isuen as an IFM or smart ps.| renteral dovise

nsbody conductive signal (s ch Iﬁ d smart parenteral
Vi

signal) detectionprofocel EVicESsmay
be viewed:-Ps signral Fa@@tversﬂvam@se}dyw

in which the s | recejver is in a state

Conduciyg, sighal dstecion vaforoa.are ...
processes-awhichthegnat F@@@#\ﬁ@r%qm &

state in R (cAr TeRElye  S/oTA Shtted hr

art 1Eg&om@nawdspafemtegramewce and
Oroceggahe dgper fm %Eysdogwa!ggq;na recm yoﬁaé Taﬁeﬂlng

configurs dtectior! prot I'when present

one or storetasks esuchmasz ecoding-thes::,
signs:, gﬁf?i"iﬁ fh@SigSﬁ“a‘F”t?ﬁﬁéd@t&emE)nmognthe

Ref ing now to F 1, 1A, and 1B illustrate one ent of

signal, and,vr,e,t:nansm»tu.mnglvslg{@lwasmm
described itrara &elér detalf setopeee o« e

sectign of e subject 102. However, the scope logethe present mvemlrin is

[053]Receers. OLiNteress Skch. a5.Sigha
recavers! maynaise*:@af*o@nh urod-teperferm a

ower urce af m ludes a elec rode 202A

nivel ogldaf.data AETecton, gratace] Whgn...
pteseni icanactive-stale m@ets@w»@tbtamoﬁ@@meats,

accelergiigior 1T ErATlife HaE KICLAST
describedrin-greaies etalbelow raues s = o
[0541RETEHTAY HBW TS FIGS'T X & 1A "

tances whefe the sub} 1S taying down or i izomtal posmon the

illustrate-enecmbodiment.ofa.teeeiver ofihe
present‘“ﬁ\féﬁﬁ\éef‘a‘”rh‘@?"é@éwe 100 Is shown in

Additionally, the recejver 100 rly furtherjnc\ude one of more

positionan awing subjectlea.tile Teceier
10,4 is strowrratathecto apeft sectiorralthe
subject T2 However. T e scope Eifig™
present invention is not Thited by the location
of the receive- 100 on the suoject toe. 055]
Referrlng now to RC 1A, the receiver 100

~ P~



distinct physiological parameter sensing
aNIitiés"BY physiological parametef 5&1isiig
ability is mean: a caoaoiSty of sensing. a

rate, tlemperature, pressure, chemical tomposition of, fluid, e.g., anal

chysiclegical-parametet.or hiorarker . such as,
gun not iinated-tos-heartrate. respi,alon Intl
ivPCTICS 200980 S8 Tale tEMRREESE .
pressure-chemical-compesition-ef field re-g
anarite GETBEIGTTS DIATE FK O°etafe - Hiood
flow teter alseelerometer-motion-data, Hx{3N4
(intro cafidt eECtrog i) dafd et 1871
|

condition. An clude the Ihstant where ubject

Accordisalysthe seceiver 100-may includee
physioldyitel pearstiieter ineastiring touls that

combined with the megsur al, paraniglers would allow

allows t i0.0etermIBEThine-SURBCE S.SIEplY
laying [958(’)’\/91*1]' R“?r’;iﬁ‘@tﬁ?;%gb!ect her suffeged .

Referring now 1q.FiG. 1B, the power management module 2
some megdicahsandition. Mat has, caused.fhen
to end-upiir tivvafcfﬂl@'ﬁqweﬁwem%etheth@

. managemeant module controls the power suppliegd to e componen
subject RACHAVE had @ Deats aftack ant the
receiver4gG-Gtd R-gefect-that-condition-and ir

nagement-mpdule 208 io iransition the state of the rgqeiver from active
con unc IQjJeWAmrAmjgrnm Isgtpdig i iﬁé information
acceler@rﬁvmeﬂteﬁe%ﬂgz miheaﬁe@@wege@e@ is able to
deternfifje that e Paticht ias a cotentidli

serious ﬁﬁ&d@gj?@méndo%mnxrﬁt@mm iaiexiagsﬁpil»e
wird widSTEThE TStant where e sutsect
Wee* treat.al.epleplic.s@i 2@ lieoepending on e
acceteroifelerara wort provideinfotmation
to the reseryet. L00.and.he.fniormation.Ven
the accelerometer 212 gombined with the
measure:1 physiological parameters would
allow Ste never IOC to determine that a

e~



[050]A$ discussed Wove, in the embodiment
set Tot' i 'FIG 1, the rece,yer 100 may sVe
from one slate to another depending or the

ecting or active, non-operatiol in order fo colleCt ECG and/qr

. de al
|nformauégamp;;@m@dtemmtb'ﬁ)dmmt;@nm@n&, an
idle or inactive'state e receivert-004svnot

is done collecting the ECG, gnd accetlerometer data, the intex'mediaré

performing;afy. active flincHgand. renial:
idle The:reeeiverd®tumay-&anction between
Inactive Siate i other SHIsS desenthd or
the required-funetionrs)sto-be pedaunedie.
Dependifity B g U EH; the fietretdte

ta ransmission encoded as a part ction

power opefatioR.modullemay-eyaleth@medary
receiver"TOOBERIEEN e TS Elité stalfE'fat) ,

active non-operatjonal state. If the receiver 100 receives a signal duril

idle) sne.the.active.statelot.examele.when
the receier100transitiorisfromeirfiactve ©

plies high power to the operation unit 202, the processing ]mit 204, and

stateit GEMQHUNG.ON ActiVe-DaN-aReRl0tak N
order tosealiecir-EGE&Sarvtoraret] erometer

receiver-i9@ fromandnactive {such as idle,

receiver 100 returns 10,

state tg, 2N AGHVE SIAtE, When.the seceiver, 100
Is gone eollecting.the- =Gt andaceelerometer
date, the TIPSR HBANE Eyces thi
receiverdo@-back ieartinactive-{such-noudle
wate), I I receiver, 100 returns 1o jnacive
stare [06BE\When theseceivenrd Qlldransiians
from Ingetive statétyra Sniff state-tor active

be a signal that is conductively. transmitted signal by any physiologic pa
nor-openatianal.candtionn.praer. 10,56as for
data transmission signals thy examples by us
ng a snif modulo. such as described in Tenter

detail below) associated with ionic emission



[052]In accordance with the teaching tithe
presefitifivention, the signal receivét asfitts
of the rebcdei\_/e_r 100_m9yhbe gcd)nfigu{redfto
. 00y Using ignic emission ghroygh controfled lease mass from sal
receive a.coRdicIVEN fransmitied signer,the
cond ucti;\(leil?y@marfs*imjlivetre@fgkﬁa?wayabeeaeral
. elivery system. estible event magkers of interest inclyde those
signal thatis Fendlict, Yeintiadsmitied satial
by any phw}omsgiewpama@f the body.erfrem a
device thatEeRdHefVEN tablsdlits . sindl,
through @ Rﬁwm%eem@&&bmﬂyewmgchomc
emissiofffifoud contrdliedieiease of pass
Porn soligsintasa wmibh@ﬂngcsommﬂ Qfal he
signal nfay €& erddueed® ,y)%/iﬁ?ﬁii(:”‘éﬁﬁﬁ@%‘i'on
seridl no. PGT/US2008/056299 published as W0/2008/112578; and PCT.
ETDJ%%) or

tooduie of.an 1Rgestbieevent-marker (
a smattrggreriterar delivery systenrringestible

incorporated by feference.  Smart] parertera delf/Eibsys ems are

event MakersQLINISrestdRGIULAR MO8 e
desertedin°PET appliicatior-sertahnororored
PCTILLSZ60B/A16370.published.aS, wave
WO0,2006/41 67E8-PiJF application seriab ro.
PC1PUGZUONIS2SP, ShUBIShEL AS ., v
tftri0/208RO521.:36: RaTo-applicatiengerial-no
PCTI002007/02 2225 BUERSHEd 85 7 . orseres
WO/2008/063626i R E-appitcation:sesiak-fno.
P T U G e oo e
WO0/2308/0666dut:REE application seral no.
PCT A2 O08 0B ublished &S b o
W0/2008 1695183 BOT application senalho.
PCT/LiS2008105S99.9 published as
W0/2008/101107; POT application serial no.

PCLUS20:181056296 published as

B N 1PN P PN T A o PNy ey g R B



transmitted signal, they may include a If
ansoody " Conduct:ye cammunicaliofi i dtiTe
The flanstody conductive commJnication
module hén:é;e uire e&féf&i@j ;aﬁiéraard wrrefhnnef!lon between the
CONnng¥ved:to-receiye-a-conge etiwely oty
transmits] g, Sucl 2873 AT nSied by
an |[EVI Mere desired; the-transbedy: cnuey

conduct|Ve COMPILFCANOE MAdule. gy e

'mplem@”wﬁ*@wﬁomgw poWek<fnctionalon:
block, sttt as deseitoed st e sope

module is’ configured 10 receive s an encoded signal. by w'nch is meant

notarizesy the-sighahwaich.the-transoady, -
conducthye co ﬁﬂﬂﬁﬁfﬁﬂféﬁmg 6 ey shit keving

amplitude shift keying (ASK), etc.}).” In such mitanas the receive

conflgur&d,at@ox@g;@wewu&mmemp sighal; by
which is tieanttratthie sigrel hasbeen >
modulatedinuino.mannerter &xample Usage
protocolsuctt eswireryr h&s@avrtekeymgrest

an environment hayj Rof 7.7 dB € receive

(8PSH)..feayercy.s Mt Yeying TSBI. atilpude
shift kewﬁgnésﬁe&‘aal@ctse%g)w t-sucheinstances,
the recel&r5, 4id, Hatis Ry, ConariEtve ..
commume@m@mmdw@ether@c@fsamem@amép@gled
to decgdé"a eteNVed eficoded signal, such as

56 aspects whereé the recelve 3|gnal dd, such” a

d signal-milied-by aningestiblevevent masker.
The rec&VErs Ay B €orifi hgﬂf@?tﬂ““fb“’d’étfiﬁdé

recelved signal witl ar least one demwodulation protocol, where the

tile encaoded, sigra-: inalow sigraxte neise ratio
(STR; emiranmiettereie e whaneTmrenayeen

et ifferent demodgulation 1 cals, as desire When, two or piore
substantialnasa n adaition o the. sighalaf

interest, e g, an enviropment haying an SNR
of 7 7 deer less. The receivers may be further

Configured to decode the encoded signal wiie



signal, Ina erot000Is may be tin
010/075115

simultaneéously or sequentially, as §&Sifed:”
The received signal may be processed using

signal, the prologols may be Tun simulianeously or sequeptially, as
any convenientderhodu,alionpratocol e
Demodutation protoeoigofinterest-ineludes but
are not (B fECostaR Lh6h deioIEron
(for exampleras describednrRGIAsphealion
Serial N§ PRTILISN 1024225 AL hiRISHEY as
WO 20081063626 the-diselosure-afwhich is
herein IACBIpGIERE O:yidlorareat torert
demodulations (forenamels;.as-descrHbed.n
PG" AppficatiorSaita M- PETO367/024225
and eublished.en NG 20081063628, the
dsclosu f\*&equ vghii(i‘h‘gg/kger‘g‘m ncorporatedoy
referencey accurate.Jow overhead itérafive
demodetation (for exampie; as deseribvedin
PCT AplaRG SRTAING e o= e e
INGTIUSO7024 225and published as W@
2005053525, 1He AISHIOSIFE SEWHIEH & Hrein
incornorated-byrreferencedmceherent
demodulation; and ditterentlal cohered
deirodtifAtier 0661 In some instances, a
coherent hemedwationsprotocekis emplayed.
employed in-asseecisat the Leceivars include.
but are notiiFTHeE toethosedericrnatt i PO T
Aoplicaiion Serial No. PCFUS2007/024225;
the disclosure of which is herein incercoralcd

by reference [067]In some instances, a



perch" of each burst of 555K modulation. This
protd¢dl Provides a stable carrier atfair”
amplitude and a relerence phase that
worst-sgends.wiftrihe Fansmissian.ota.0pit.
The presenece of afrontporch gives eeuseful
detectiofi SiaTAlfe: 0/ ihE ETEIVF At 4 Tatge
numberof eartiat eyeles for-aecurate cauency ©
estimatigi of {HE Cara&r frequecy did-thase

ave the data cidek Tequency an integer diSion arrier frequency.

[0701An-additienalpracticaluse:is made-of ge
carrier frEGUERCY fie Siffiplify derivation of the

ne receiver samples the oming signal at a rate of around

data rate.-Fhe-transmitted Jepalds-tapmatted to
have tee"data“ctyek fraguencye an integer
L. to create complex basgband (real and imagirfary companents). The output,
division ofthe GakTier ftequensyy this, permits
easy anthrpicdaterolotk apgristiomonce the
carrier aGiquisitlpd has.been.aceomplished.
[0711Therreceiwver-samples ihe incoming
signal &t a. A& SRSURCE GE8S THe EARTEr
frequeney-inrcertain .embotimentsyF nissignal
is mixed it HE-EHS (DIFEET DIgHT =
Synthesizes}-saltsthe-nominal-Gasiesre ore
frecpent 10 tredte cuistiesbaseband (real

. 1073)Y, The complex baseband signal is then mixed a second time with the
and magmanwéommn?em&)t. kNeoutput of the
mixer istow passfifteret-ard cecimhated> The

0.1%,  The bandwidth of the, ngrrow band low pasgs filler corresponds with
low pass.filterbandwidih.must besuXicient y
wide O%¢aplite-Frequereiesdn thetend'due to

. determined by first computing the.phase (phi = grejan(imag/teal)) of all
carrier oscillator uncertainty and tregtiency
hopping dither. The Irequeley of the BPSK is
subsequently in the 'vicinity Of 0 Hz with a

frequency accuracy Of +/- 20%. [0721The



determined sy fliist computing the phase 1phi -
arotarigindireal)) of all sample poiritsfi'tig
front porch’, and Ehen ostirmating no slope of
pill ks, tiife.Hsing aJeastmean sauare it fo a
line. The-stope-of the-lirereorresponds-te-dhe
residual faqUency Oset THe toHpiEx ™
basebang sigasdsthan: mixed a-thirgdime 1o
remove JH7 TPEGTENEY BISBE WA dEt tacy
better thas ©:81%er{076}dhecompiex-signal
front pofetisteen. averaged to determing the
mean m@ghmnygam&r beakAMICS; o e 1) and e
arcten(rarrimagear reap pewees the-
front perch phase.Aretelet factoris comehed
based oftisiphase ot thEBRSK on to
the imaginary.axis.with the.font Pteh ah,270
degreesca[ﬂ?@iqﬁoos%@ndﬁweragimgecisnath@mhase

h the dfration of thefntire burst,

performéd’on the entire’fdtated BPSK signall
to iderttity, HELCORET. 0T GrEVIY o, e 900
oegree (data =i anehthe-BRSKris:rotated-in a
similar riEfHREITY CEHTEYHTS 6F e imaginary
acts skhe Imaginary-sighal is then sliced to
extractfhe data. [77]. The siNed datais
strobed with a-data-clockthat ls.detived.from
he priof deteTniftation at Ny carriertrequency
and enrich-knawledge.ofthe.infeger facior
relating the egrfi-Crfretfrericy-to thredater-
clock frequency. 10783 hl embodiments of the
above protocols, it is assumed that the carder

frequency holds lo a sufficient accuracy in




ACW,A.r. LOW 01" ,IHEAD ITEFATIVE
DECOHIINO [060]In cenain embodIfiéHits; the
receivers incluse an accurate, ice' overhead
‘Maracay.deGoder alsqseleliet 10 ferelnas a
commurvcatiers‘decoder. The ,
commUifficatiohs, decoder pravides gty
accurate-remynua-gationsinia-gimplepelegant,
and cosfzEfee Ve HATNERHesHe e~ =
presenceofsignificant signal.distertion.due to
doise arfIOITEr Attors TheComfuhitatiohs
decode#utitizas-Nief: col recing-cedes.and a
simple, fterative process o achieve e
decoding.sesults..d he ComMURICAHOBRS o ne
decoder tarrhe used avross maltiple and -
varied agaficaliens tareakze, alow.costrhigh
coding gairer4081iBroacysartemizodiment oh

process minjmizes costs. L DPC degoding is far less. lex by using the

a commiinicatiohs. tdecoder provides décoding
capabffilies.for,data. coMMUNICAHIONS. AR ..
emoodimen: of a-eommunications deecoder
provides & HIGH CAMAT Gal Gatriinntiet. .
overhead. iR-8eme HstanCes: th@smisson symoos s
colurnurfiEaT oS HREOdEr TaCilfttes Uatdl |
[ransMissioR-fatesE SRl eror check of e set or
theoretiCaititaXiNMUR tHE SHaRTOTPEIrit: thile

.. . measured signal sets of the' encoded data until a predetermined stopping
minimiziag.precessing.averhead. ke BWin
overheatErsures st effettiye he receivers indlude,
imclementalions. Varlets implementations of
the present invention include hardware,

software, and circuitry. 10821Various



reniatione of the following technique Fee each
oil €é"6f'the encoded data, nest of H&&Sli¥ed
signals associated with the encoded data is
rounded:{g e neareslmost kel nossible
-nzasurement if no noise were present,
e.e.,loanearest transmissien symboi The set

FORWARD ERROB CORRECTION

of transmission symbols is conceded into a set
of harduzase.decisionva:es.AyeroLcheek is
performeétl o thies se>oFf hard totkedeciston

additional gain to Eombat interference am ofher unwanted signals and
nbi

values The saf ofmeasiired sIgnais s m
actustecpased-01t Fanoutcome=oftheercor
check product coﬁes and,a novel SISO (Soft in Soft Out) iteray

check oﬁZﬂﬁ@ Sel.et hard case coercion va Ues
The foregoing-isipertortnedinsasges roaran

measurétSigRAT SHS T IE St At Hatd.
until a predetermined-stopping-eoendition-ts
met AspEcts of ACCHTHIC, Pee OVErtgad.
Iterativerbecoding-roeules: that-mayybe

employfEd ItOairen s of, THe receiyers

fnduds, butaim.netdimitedtothesedescilbed
in POT gjgg)le@!aq Wog éﬂeala N@ .berween say, -2.0 and +2.0.

PC,Tilz. 520021520225, the.disclastire k.
which is‘*a@a@?wsmmwmf:mate;g iaynﬁe*@r@ﬁeeg

colyl s No parity error, the sample; O CQUi ttracte
Foo8a8q kalan.t.oaheal T.ON EOS81., .
certain embedinens:the-reeeiveriscornfigered

Ratio), ten iterations is.usuaIIyLsufﬁcient 10 aiieve a8 to 10 dB codin

for use Wal aRJRNIVQJansmitte, that emsdays
EEG irerwardrer-Cerrac80nriorprovide. cones

additional gain to combat interfeience born
othe, Unwanted signals and noise The error
cooection in simple in the transmitter and



cabin one or two dB or the Shannon !mitt for
horWird €rror corn action given the €aricitiar
coding 'are- 10117IAspects of Forward Error

within one ora of the hannon fimit for fcb rward error correction g\vdn

Correctign.me at may be cmp,oye

emnodjmants.oh th@mre@ewm include, but are
not lim itz?dom'n throse deserged-in PO i .

those cribed o2 Seri 3 /
Approatiii Sefial No.BOTIS 007074225
publishesras:W@-20081063626; the
disclgsure of which is herein Incorporated by
referenc]e QEIFV\OILQG\S/I}QICI;I mNa)inw\p!(ﬁtl@(t))egcoln\lftngr[ldyo dule. In
[08E]Various.ASReCES May.emplay.daepeacon
tunctionadity-modhulein verous aspests tine

awave/friquen y moguie, a |‘II ie frequgncy module, and a modulated

beacon jiingiio tarty stforoodlie may emofoy
one ortﬂmoreeoefact)hewﬁ@mowmgsv & beaean becon
wakeup gL, 3. DEACON SiGHs..Madiea
wavelfre@aerﬁy modula@ pAMuttiple-freguency
module, 8 §cCHate Slatiar Hidgdtie,

Tpeacons” may have med char riStics, suc requency.

IDS9)lite-season-tun @Id@nautéywm@dmemmyese

aSSOCi[ﬁ)@ﬁ W?@;ﬂi&t eacmrsztigmatmay comprise thq
beacon cammeiniea.io maﬁhame lyra-tieason

probed. '8tE-FoTite Il ?jﬂg%‘”é’f*ﬂﬁ’éa* preserit

modes only during speciffe tim short periods for gpecific purposes,

nisslosws -heacans are. tysiaally.signals.sent
either a@jgfaﬁaov‘a” messagerortoaugmenta

tageous in an implanted rect ver to provide for both Small size and

message (sAMelimes re @H ers,t.Nerein as
teacon signails’) Thebeacors mayrsaves e
well-defines Chelactelishes. siich as ™ ™
freouency. Beacons mgy be detected readily
in noisy environments and may be used lot a

trlgger to a antl circuit, such as those

i~ a1



scacon waltsup module, aannag Nereus
funétidtaiiivrakeup funotisr slily geriérair/™
comprlses the kinetic:terry to (opiate in high
sower magdes.only during SHeCitics tms &
short peviods-for soe@m@wwap@ge@ga'e g toov
receive & SigAALECT ATLIMBBRANT o o
eonsisaaron -on:a dadahierearden ut asysiem
is ihat it DEOf [AWTAGWET THIS refters iiay be

SviCe may transi igher power communication

advantageous.ins andmplante dreceiyer.toy
vovide frbotrrsiiell"SiZzo antls preserve a

vely long periods when a fransmitier signal is notclz')a sent, while high-

tong fu ru;uomn.gs elecitsalbStply.d 8B o aions
batsrur Tﬁ@%%@w%%eapm@duwma

Several rodes d combinatio of, may be available for
enable thaﬁ@ha; Manafa,(;,&snm 5@}( e el

receive ropers ftemma*a* m@fh‘zr‘iaraffav r’w@a”e* for
urther mgles of con functio modyl re described in
vary limited REIIGHS 0F g« RhOtHlN Fidies
of Liris I%lmﬁcwmprew@e optlmal system size
am o energy draw Praha es. [091]In pi act ce
FREQUENCY HOPPING FUNCTIGNALITY)

the réceiver may “Wake To" periodically, and al
law er@?‘gyl Constfipto o Vo iea? Sikifffund

on' via. ﬁmaﬁéﬁﬁrﬁ:ﬁ%wmﬁw@gﬁ b= gd,neif
papoose af ﬂ*’fevapr@%éﬁ*ra apphe.ear rroterm
Sniff funiciion generally.etersd0.a.snad: n
loin-war#meann-te' determime-tetransmiter is
presentlt 3 HHSHIEE Bxnal & detected by the
sniff Sem ctloqmelhec@a@ewmyutmm@ttr@ Pete: &

higher pBWer €8’ hi'BarifcatioR etdae™nitié e.2

22



rrsrsrrieer sigra' is nol pieseril, he receiver
WO 201 PC /LSZOO‘)/()68128

may Tetlirn cimmadiately retatn, to 'SI€
mode. In this manner, energy . sconserved

liiple, benefits. | One exampre qf such”a communication protocol is
during relatiyely.Jong Rer ads Whena rs « -
transmitterr-si garfat'rﬁawcv)d;@f\e@emnmalﬁﬂer among

hlgh Pogy fre ency ch nTLtIuS\ jé%jéiﬁ(;m@fi? encep;r ﬁpr
efficien: b@l@@@@@n@@@en@peralpé@ﬂpnbwlarsmrethe

relatively S HERIGUS RNEH & TARSHLS ghal

is resentrde[@929&eaxeﬁaizeien@de@cpuamde@m&mtlon

thereor rwa&i) er su&?ﬁa}e a‘may etgerndgj ery ;In‘g il ulgilgtesniff
circuit By-matanqg-Ma-needs of aparticuiar

system B e "shiff “PEulresh 590 LHFELETOTT, & "

be received by the frequency agile receiver m:

optimized system.may.be ach.eVé“&“”tb”“”i“
Exther*8xafriptes ef¢oeoomn T’aﬁe"t‘lﬁhaﬂ'l‘ty“ high
modles ﬁiﬁﬁ%ﬁ%"ﬁﬁbé 0RO Aoelicaion..
Selal k|0°*TFU®@8f85@485“ﬂ’f€ smompt@f

ltiple_ingestibie event marke is are |aested concurentt or in close

which is herein.ncare PY-LEIEERTICE
[O99]Vam'w8wafs®rec¢® may-era-playfrequeay
mopping JaNcHonSIKa Moddte“the ftegtigicy
poppingsfu m@i:@ﬁ@h&yﬁmdw&m@ynpese in volume
associalge PHe SHECRC CaimunEatens

chan naluskva‘llsaqsuen@y b@gppmga Protecel«ete As
such. miéfé[’%‘va?éy@‘gtfﬁs”"mﬁybf’}? Trive Bre"érifiore

of hundreds to sands of pV irf the same_frequency spectrum. , To

frequency.bapping protacals.£or. example, lie
receivermay searchthedesignatedramge of

freCiuelCiES, 8y, "two oF more different” *
trepuencies, in WitC1 the transmits ion could
fall. When a singie proper decode is achieved
the in vivo pansmittet has accomplished IP



multioto offnefits. One examalc of such ci
WO 2010/675115 PCT/USRO09/068128

communication petered is Frequency hopping
some shectrum communication THSS) FHSS

uglated ignal such as a binary phase shift keying. (BPSK) signal or

is a methog, tiransmiting radio signals oy
rapidlyeswitehrgacCartier e NG Irra e i
frequencgy, CRARCEH.. 1sitio a pselidsrandom
sacueree known to aotlf the Ira nsniftloc and
the recerver-@ne-such-benefit for example,
may omeasyJmplementationan.a:.small.die To
bustrate™tfie it Vivo  trarisritte ey ssooae

with the speoif(i communications channel(s), collision avoidance protocot:

frequengy alr can-ReRrNnascurale.Pee
running Frhysqa*((i I)Iat?ﬁhgtﬁtsg ?asﬂy Ei'I:FprI e;rlne‘rj?d

C NeHS)a 1Sion oigange tegnnigueg.may particularly useiul, for
on a smallimidn.ota.L dmdie. Accliraties on
ihe order-of 20 are-easiy teHaratodd hssig =

i if_the various in _viv transmiters §3nd their signals

cecause ffig Tacelvt emplays.isdiviet.,
Searching-atgofitmg:{ 095 Another-suehmy
ballet mgyoii eXtended battery life, To, ...,
illustratecevertea courseafthe transmitter
batteryffe. & O fHrEE o T MGTES th
probaoiIkaysxaiimemtmmsmu,lefracaa«rg-is, Hing on a
Dear charfieitharcan be received by the
frequzney agile. peevesmayde.s:glif Hargly
enhanceddaetelntteem frequency hopping
[97] Still another benefit ray be minimized
collision events in hien volume ervirormenfs
To i'ILstrale, rettimiff Wien at cufiu,or,
crouabilily when multiplg in VIJO fransrtinters.
a g ingestible avert nlarke's, art porenhally

transmitting simultaneously. such as in



[099]Further examples of Frequency Hopping
moduif€S"4re described in POT Apgliction”
Seiial No P01221308,i85048; the disciosure Si

BHYSIOLOGICAL SENSING

whicil Is noroin incorporated ey reference
enue.eli’ AlgMpe R eI CCBM TVICOTEE

one emif an identifier of an ingesiible event marker, the signal

[0100]Vatieus aspectsdnay: amel@y:a: cakision
avoidantg futictinatity-tritduic: THe collision

capability of sensing a physiofOgical parameter or biomarker, stﬁ as, but

avoidange-kunetienaley.modulemay-dece,
associafé’d‘e\?wt‘hpﬁﬁ‘e"%gg@'ﬁ'réi commrinicastions

of flyid, e.g., analyte dete in plood, fluid state, blood flqw rate,

channeegl,callision.avaidance proiocals retc.
As suchewarioersaspeces-may unitize vartsus

istinct parameters or biomikers that thi ignaéﬁeiver may sense may
it

collisionBVgidiance pro, acal teGhighes.” o
associated krin Fie-specific commit-Mations
charireS], Coll{GH, AVEIATE (AN ATy
may tie partieularty-usetuls|erexampierifin.
ariviroarfigiits Whetewa SE aerain Viver
treAsmitiers are-Presentye. g Where an wng
individug TSI TINpIE TS T Stiety T
environmentydf.the vareus inMvo transmilers
SN R e e 4or .

transmission ©f Qne.riay obscure the
transntisiorefrommicgli tho @therinyivos o 2 =

trarsrnithers .&s.a, . taluredo doied sighals
may increasessignificanthy: (010 1Pvarioesn
asoeCISMBYINCIIHE serous oS = ™.
avoidance appreaches, alene-ofin yarious
combinations. 101023Qne such approach
employs rulifule ffansmii frequencies. By using

frequoncy-selective filtering. the transmitter

P I 7 o 8 o o g g P

BX



POT Application Serial No. POT/ ,
LIS8Yi8750,48; the disclosure of whHICR'P*™
heroin incorporated oy reference. sso

fippillations, heart rate, etc. The obtained eleitgfrdiogr m data can be

SUUMUSZUSS el KR0S SMSRNARA: [and [ bnporan:
[01031Iraedition to-res.dving & condyeSvely
transmitfgd SigEd, SUEH A5 0Fe, antted by an
idenyfer-et an-ingosdble 2:'2Ft marker the

. t vices for conti jtor ic: tivity of the
Slgnal régééw gﬁmﬁf@j othf;rjﬁ\hlé? jﬁglchrecirbjjgé pyeg)g is'
more distinet ehysielogleakoatsunder sensing
ah.lities BY pHYSToIo0Tcal parameter, sensdg
a0iSzy isMews:a casabii £0f SNBHG dances,
physiolagicatparammeter domatket, suctat
but not limited. Dn.ealdia=fata-nc.udinpsheart
rate, electrocardiograny (ECG); ancthefike:
reseirdiQnial6. (e mperatlirS RIESSULE ey
chemicain@:pgmﬁyesjtiiwmcﬁedvsaw \ édezfggtion
n blond, filfd, sfate o100 IO TATE s o s
accelerometermoton-datay-eta-Where:the

. 225 In accordange with th herent i cheme of resen]
signal dgERIVEThas PIVEaT0400 Barafieter
Or bids-laser sensing-capadeythe-number
D1 distifFoafSEfeTs prHiofaRers Har e
Signs' recofider-may.SenseHaay- el fnetgd he
tem 10othaiked: reters to e anhatoniie = = ™

. porch in the amplitude signal of the complex demodulated signa1 is used fo
ohysioload-biochemica.otmolecular, win o ne
parametéragsocidtetwitirthe presees and

. standard bit identificgtion and eventually decodgdat block 26Q. .
Severio 01 Specific disease siates Bioriarkers
are detectable and treagurable by a vadely of
methods inducing physical examirstoi, lac

oratory assays and medical imaging




tiorillations, heart rate etc The obtained
electrocaithogram data can be used't§" ii4te
merications or oe used tot alerts when an

Importamtyqn adcﬁaé:ag%liar@rfktransbofy CEﬁmum?mn mj dyle |n
the newtratesor-rhythrris-deteeted -This data

s also REIpIA/ THOORIAIHETEr et Ets 167
monitoringshad-trate:i ncop&reehmt@ aﬂcﬁnr@orhe(mstﬁ@ets
have pa&é’fﬁé@éf%“eﬁ?” "a”ﬁyﬁﬂgf‘ﬁﬁﬂﬁf rge

ClOMOR Go Ay, Hammin UrBo pro ocols o

patlents.wh@dmrhgmnn@ﬁmaﬂygmre a Holler
monar#Br &Tardidt EVent-Moittr porta

functionality_module. In various aspects, the beacon swit ning module

devices $0rContHUOLS )y MORILELRAG R Bodwe, -
electricaractivi yd@f theeeat fot'24rHesurseor

mogule, and a nodulated signai aodu

other gevicas.eto.exterded.reeuraing peried is
useful fog:gb@‘m ?ct?asquaf"e?rgjze’aaﬂhurr
ias that ar [~ l; JQQrsetpe; pﬂil‘iy Jhe@beaadj aug
periods f@ék@@}mA@sdggrgbeﬁ ﬁmhtwef orﬂmore
different gein oV athi B atocols may e v
employet to-decode: a-givensreeeived signal.
in somie nstafices. am. & CORerent. “
demodidatien g@gW@@As@lﬂdnaovdtﬁeﬁ&ﬂﬂaJn power
cohererltGeMUETat O protoEnr ey mer ==

10 receive a signal, etc. An Impol am consideration on a réceiver portion

employed sk 2prevides-afunctions:stack
diagrant SiEa e over: may rpleniera:

coherent.demad e?ﬁéi&fﬁiié}&ipml,magﬁﬁsmﬁ&”i
scone agbe f‘iﬁ’fﬁﬁ?ﬁ'ﬂ?@?ﬁ“ﬂ?“ﬁ"?@"d'%“‘s
noted awl only a poruon of In¢ receiver is
shorn in FIG 2 FIG 2 illystrates roc process of
mixing tie s.gnal down to basecand once Me

oarrier Cequency ;and harrier a:gnat mixed

O

e




[01101In one aspect, the bassos switching

modtié’306 may comprise the neactii"™*”
waserip module, hay ng walseue

In praciice, the receier 0 may “Wak?@iﬁ". periodically, and atllfiv(

functionality.\Waselplunciidnafic gengra
sentences'as iwieiionanly feoperate i high
sower mGHes Bl AUTIHD. SA8sE TiTies i
shod periods torspecifie-purposesyto feceive
a signal EiE AR TNt TN Elatidhi o a

m, i 20 Mo« 1S fnanner, eneft 1S conserve: [

receiven-pertionet-a-systemds-Mat-be-ofdbur
oower THIS TESTUIE Wes, DO advantaneous in
an implameed-seeeiveridoqprovicde.fok 0athin

small size-and 9 preserve ddong:funciionting

elect r; ca sup 1}/ Iron: a bates,. The season

[0112]  FIG. 34 illtstrates a beacon swi hlng module 306 wherein a sniff

switching.meellL-300-8n3Dl8sINeSes. e ime
advantages oy herirg thesreceiveroperate In
Periodically, With a spiff fusittion also running. In practice, effectively, the
a h:gn pawer mode for very fnded periads of
time Sheort drity-eyetes-of:this «ind-can-provide
optimal §8tei, see.a0d enetay dialfeztlres.
00avOuS403RETTER009.110128 [9111]In
practict? i FEHeVIEr IO Mdy WK Bps
ceilodicadly ;and-atdons-energyconsumption.
to perfof{Fa SAiff “fAMEHBAS Vial 6texartpile,
a sniff @iicuit ok the- purpase-of the eresent
aoplicatigrt theternrsniff-tunetions'gencrafiy
raters to.a:shefita KifaLOWaL NG00 Qersge
determirreeierartfarmsiTritier fepresent gt
transmter signal is detegted ey the sniff
function, the device may transition to a higher

oower communication decode mode. If a



306 wherein a short but [sentient sniff period
305"&nd 8 bng tiansrat packet aoi aré¢™"" "™
psomdep The sniff dreuit wilt activate at some

al enerih onsumption by.having ve Lshort penjds ot clivity, in which

point dagipg.the:siarsiSsis Hme. i TS, e
man ner Mthessniffcireditmay defect thrgss, ne

ransmil SGALAre SUie it BB Eilier
decode m@d@péteae]eleﬂakﬁdwa@dltlonal beacon
wakeu8 BspEEtTs 10 BFed, e the SHffHY:
funs: SOEbomaanﬁ@mlmu@u&faﬂ@@e{smf@mnt to
the appratiEs provkied ghove thift dspect of

received at the réceiver as a conductive signal at a set sched

the Isans&a@dyeodeaﬁ@:n&aa&mks.s&emeGaameJ
may exploitittie fact thatthietealene

vrg rage
power functionality for extended syst7ﬂ 'F At ng 320, th¥ receiver

consumpiianR 1s.the mouel Qi Q0 POWer
ConSu m@g@maaﬂd’ ﬁﬂ%ﬂlﬁﬂdhtsl"@scza?mﬁ@er?m o
arrow 320),.the €38, p 315 and the active sniff is turne:
system warmind LU0 . R8. fotal energyom
consu mgmma'by TreRAnprveryesivore pemdsenat

eGel determines l e S a regeiveg is 11O & pi ViOJS
activity, Ji.Whi hé@sem e, %m%i& GF At
are aymaged Moar-toreesmralsrumsers e

Alternatfly, 8, JoW CARTUONS, A ACHyIE 18

providee&pom this @asa;eaihee@omlagwatmmr sueh
provide$ & SUffitiertii oW potver sy vathe

sholC as determin d counter, the receiver returns to

transmission. re@ewesemnse@@mmuwusIyeWath
total enérgy CoTfSMiption gt air Caepplow mi%if’é

level Mremaﬁia'fféﬁiﬁ&ééﬁeéﬁéi;%‘ﬁe&. HeG, Syp'a‘at&m
(01151 A functionaifow diagrar of We'season
switching module 366 of Eig. 18 'is shows in
FIG. 30. In FIG. 3C, the seaczn switching
module is shown as erne mooule 310. ((he

stiff moduie 310 is configured to scan far data



diagram shown in FIG. 3D. Trie scharne
outEiféd in FIG. 30 outlines one iictiatiigiie
for identifying a vaile wagon The hoaxin

ously detected, then the pr(ﬁess moves to sivip 328. Aistep 3

signal 360, epresents the signals recelveéieby
electrodes Abfmdpa gg-fi tareddteich ag-from tO

e outlined in FIG. 3D outlines one-

KHz to 34 RIIZ2).65,5 Righ Trabueney &iding
chain (Wshp@hs @n@@m@@@sesothea@%me@ (such as
frequency). Alid, EHENER RO SRS ("
Digital. The-signak366.4s:shoe decimated-at
slack 351 ARATIKEd 4 B8 Hominarditdd
frequeney Buchas, . b2ud ke 2&11 I@Lﬂzowr&ten} at
mixer 32, THet g?ﬁL@Q.L?@Qﬁ%Tﬁiﬁ;‘??%%d at
Mock 364.andlaw-pass:tiltere Z&wﬁhoa& e
KHz 13Hyarblock SeS o protuce-tie carrier
Marai mixeddowin.dg.carrer.ortestsigha. .
365. Signal 869 st Atlravarc: emsge@aby btocks
367 (lastHOmigt: tahsfara and et . v
detectlonmofarﬁwefgstromgestd peaks)to =HAR the
true card&F BEYSHTEY S I6S, THE, =
protocokadievis for acedrate determninationsof
she earfferTEGHEAEY T e FransTenesa
beacon s0b&ird M 4 Hustiates. a-airacon
functionity WHETEIHa eSO s sssotiatied
with one-freauentcy:-6.g--a beacanchannel,
and a nressagects Assoeiates’ witg enotner
frequency, e.g., a message channel This
oonfiguration may be agvantageous, for
example, when the system is dealing with

mutrip'e transmit signals. The solid line



[0121]Moller sue.) benefit may be extended
gatl'ety'Tife To ilastrate, over the souse 6f the
transmgttser balLLeey iiie e.g. tree to ten

Further eprle of,beacon fyritionality modules are described in

MINUES;he PEODARI Y QLN TEELSTITE e &
kansm[gt!;]reg ‘mewoae?e@ref@hgnqel theﬁm can ble
. ious agpects may employ a frequency hopping functionality
received by TG lreglenty. calicieceiveL may
be significantiy-enhanced-dueto-randomeeo
elc. As such, various a i or more uency hoppin: .
frequenGy, BORrIRGTILZ2TS) M ATGITEL detiefil
may oe ranirkzed-eolision-evests nigh re
voldree ERVIFQIHENtS TOMUSEETE, = o

minimizatien--of-0rabackty when multiple in
vivo traf$piifters e q Tirgestiterevent -

random  frequency’ h0[>p a a random module, may create

marke'syale aute aiL)Z HRNSINALHAY may ve easy
simKIfoletiusty, such as'irnstances yyhete
the multiple.kigestib;eeMent Markers.are. w.
ingesteq;dﬁjgpggﬁir% se‘rfaifﬁ pbsetemporat:
proximity, Stated dieronty..without frequency
hoop-ngfunctiorality;kiere may se a-nigis
probeeiff/{HANINGESHBIE EVRRE TetErs afa
sim lar letwiktransmebon the same for near);
the sal&) fFdENES: FSHARGELT HOTpE
collisionsen (0&23}a eertainanpacten makes, ae
thefrequefiey SESTIIT Y USE T ygluriie
conductien-appiicatiQns+anges: here,aboyt 2
Kiz to 150°KHZ THIOUUH drtafetatirmal stiioies
it has beon.obsearesthat in tome ’
environments. Van in vivo trarsrKter, supra,
having a received signal level in the range of 1

to 106;1V may coma-ate with narrow band




funclionalty module The collision eve idattce
WO 2010/075

funoronalty module may be associated With
the specific wiimmunications channehisb

0123]  In gerain aspects, the useful frequency spectrym for use in volume

wollison.avoidance arciacus $8, &g sUCH.,
VariOU%ﬁa@sppﬁt?im&ybmﬁwed\dwariie?mﬁs:g@mleﬁt;ion
avo dancg sofccol fechnidies Assaclatead..
N1111 the-specifie-conmMHHeations e To
channel{$} Collisiiatoiatce Teurie s

el or proiocol may be emf oyed In which the in vivo tfansmitter

may be earticulanyodsefui. tor exaresle. 4 -
eitironinEMiWATETE V. gormaorecirt §ivose o

FSK signal, output on each transmission.

tran S rm% rswa&exapﬁgse@lanﬁlﬂgpw n‘ﬁlreeafa&l'gscribed in
intivid u dICTﬁQ'@SOt'Skl‘EM §Wﬁ0gﬁ%hll'aﬁclosure of which is

. herein iNcorporaied by reference. . . .
enVI ro Baae mln'ojjgaéi[i M@QJi@M§eM€>nlg§on avoidance
transmittersisend theirsigrrarseonlirmo sy .

associated .with the, specific communications _ channel(s}, , collision

the trangmission.Of.0ne.may..QRSCHr e the ..
transmlioncfremrallthe wterinsvivo-transmisers
Ass res(EPEITHETE Hefder SRR AV
increase-significantly:.(0d26\Variows aspeect
may inclle VA SLiS's: ayoidarice ™
soproachas;salene-orin Vasieus. aorabinations
[al 27]O7E SUER dupUACemploys finaible,
VanS'ah.frequencies.By-ksing

frequeficy seletiye fierina; the HEnStanes
3r0adCasting.abit.cambe distinguisher, from
the transrmitterbreadcasling at 12. even if they
are transmit na simultaneously. W0
201E0175115PeaUS2QQatitatal [DI

281Frertbee examples of Collision Avoidanse

P



communication monde of the receivers of the
T/US2609/068§128

- WO 2010/075118
invention include a clock funoflonalfié‘iodtile,
which associates a pmre:313r tar with a given

Avoidance modules are describ&d in

[0128]  Further exgmples 'of Collisiol
Mgnal. 8@ .as AesaredIReNE ARMeTe.af
Per ApeligaliorSeralNo POT/Jena:3504B,
PCT ABBlicloN SN e vy s
Na.PC17¢S20071024226-published as WO
2008/093183-4118. FOT. AliCatint Selial,
FC, TMS2667#024225sabbisked-ag W o
2008/06%?;2%52@@(@2@@1@:%@@@8?%F(i?"i’sﬁf‘é*
hereinincorperated-by teference (R130LAS
imitated ghive, foe trarsgey conductive:

. in application serial no. PCT, 7/015547 published as WO
signhal may.aisa-he.a-sighakpioduced,hy.strad
parertmal GEveTySystents: © ., a3 deseribed
ir PCT apphication.eene no.BidiiLa 200 7101
5547 pubrefied s WO 2008/008281: the &
disclosurg.of.3eWin s Herginincamotaled py
rut:romacnethesennstances thesedy deve may

be configureglto receivg variable volume administration data, guch that it is
assocat, MEdical EVICE NaV.BELohfigire’, to
deMreranumper-obdifferent typesiaf vawin
. oflected an fe tran G L hE: recalygar jo anojher devi
inlorme&H-ABALY & liEd NVery avert frarh
the received-signaah -mises-ekinto' at-ondthat

jcaton” I is exjas 0 ki ¢ ay .

may as mégtmgfgrgt p?qtgo';gt pﬁfgoﬁﬁxxf:ﬂcxg@ﬂto'
that the delivenseventisabaut to-0cet06has
occurref, NAWTICITIIG Wets suininistercy,
the identity: of the.fluic that was, adpusiered,
etc. For more instancesg,where the receiver is
conffommi to delormire how much [Lig was

amminlstered, fhb dedce may configured to



[0133]It some instances, an extra-corporeal
WO 2016/075115 PfBUSZOOQ/OGRlZS

communication nestle is employed
reeerfigye various parameters of the receiver.

As such, ihe communication MOl may.be
a two-maycemmunicationrmodule Patoneteie

Mat may 5 & C0iEabI BRI, the. Cute
Cycle" ofithe data-agepusitien e ew:enreerdhe
receiver:$riifs T4t IEVE oW Uiter artrTof Hiow

Isplay screens, etc. The exiérnal portion may aiso incl

long die:reeeic ev-.¢o6ensh GG ar-natty-data.
etc 1(0134YiH Srie ‘GSeCet, THE eRFE-EHE. Yost

one of more operation elerﬁents, such as butions or analogous

communitationnocule. hey, bedmplemented
no haveTts e\’ sowerapp Yoy thatteray be

to reset the device, efp.

turned@n angd-ar.idecandeat y.from. tier
componeris gﬁcmvzd@eﬂi e@zjﬁa P @)@&m’gf st’}ggflfa

m I C ro p rQ&aﬂéS QEE Iﬁlﬁi&@&ﬁ&éég%dﬂycle of the date;
accordaree-witirliteermaehmes ofithe invention
may inglite e of e dishitr bhvsoagleal
sensng moedees:by physiclogical-sensing:«
magpie j§THEGN, 8 Capanility STty of

¥O!

sensing:one-ormoevbysioregical parameters
or b -om éﬁ%@g@ g&?ﬁ‘iﬁgg}ﬁ:gﬁ ?ﬁpgﬁ;ip uni{c[:ilfja it} E!);it

ited to: casdie-damningluding-heartateyees.
electiocgtivgran (FCG"  arfer artinspiraton
electrocardfogram (ECS), and thelike; respiration rate, temperature;
rate, temperaioe: R SSI G chariCalw
compositfor arrfiuid: ey aralyterdetection in
arced fluid stafe. Mood New rate,
accelerometer motion data: etc Where the
iece,ver hen pnysloloolcal parameter or

Piomarker sensing caoabi ity, the WO



as lwo or three electrodes That provide for
PCE/US2009/068128

dualflinctions st signal &seizing and ‘$énsing
For exa:rp e In additicn to receiving sig,nal, -he
number of distinct parameters or biomarkers that,the signal receiver may
electrodes. can.alsa.serve.additional Sensing
functionso'fnivcgngiw tgejveafstgwetiq 'éclfe@fr@dsesnare
anatomic, SjOI0QIC, (Joiocnemical, of mglecular paraimete SOCH
used to gEfeiate cleciTaoardedran. datarom
that data:there-are-many-kinds-efprecessing
of more of these sensing functiops using a signal recelving-element of the
that can;BE" d07g..& .. J0 e (L VARTS, .
cardiac evenisystohas-tashyeardia roe dsia
fibrillatiofjs; AEEft tate e o deteet= "

ifiereht the sigh: Wing element. The number of distinct sensing

Newoiogicak conoitiens »such:as sedw.esg, as
may occlUi i ealepay | See for exartiare™

four or more, five or mbre, 1 more, eic

devices-and modules configured. fak seizuse
detection, tlestribedn yrezter detail-belay).

pie, in addition to receiving signal, “the’

etc The SalSd: & ectracardrogram data can be
used no'titrates medicatiorscordarr be tsed for

ata, there are mantkind of processing that can be done, e.g., &

Is providg.an.aEr When.animporant.change
or signifieam-enrobrrelies ethe neartrateror
tythm, IS SBIEEEA THESE JAtE 1o ARG AglBful in
certain aspecis-for Mestaring heait rate-dne
patients WHio 0 ot HaVE BAEE AKElS BF 4s
an alterpative-to-patientswwho might rosmally
require gTHEAST MBI b e CATA S Bvent
Monitor -sesiable.devtesdas.continu oushys o
monitoritiy e electritat-actvhy ortte cart tor
24 hours.@r aner devices An extended
iecolcirg period a usefu) .10 observing
occasional cardiac arrhythslas that are diricult

to idantif,,, in short?, time periods. [01371As




[0140]He'errirg now to FIG. S. an illustration of

an ECG"Sensing module which impférieii)s a
mOdIerd Hannltco and Toil-whirs algonnio is

s mentioned above, one or more additional phystoojca[ sSensors

shown. BlGe brLePIaSeNts. 006 PaSSICIE o
imolemenfatiorrof-an Aawawe tetector a ar

resxsg{e tempei:rature devices (RTDs}, ﬁloged o obtam c;se

thin accQrding 19 .Qne. S/Q% SOVENE
As lllustrated -k G-biethe-k0 sr-:em@mgmch

MOdUle%ﬁf bee m!o i%todj§§1re b! do>< ﬁéi ﬂégldéﬁgﬂa[

barmpam th@sersi@n@sros o8 w036t 1:B0s-17)
a. filter SULBETONE EonYErIIGIE SIHaldo a

dighal Si@@alﬂe&thV\sﬁElM@ﬂ@&’heEQt@ngm&gna' IS
then s&ift t0"iiEFOPTGEES SO FO3 dnd o o

example, specific chémical sensors mz’ be incarporated into the sgignal

digital sighal prennsect 504-05.pU. pressig
For exaliple, e KAt ey reeetved bythe
0S. 504.is. B TUS2060, 188 118 bandpas
filtered lageat: 1@3@6%@)0@@@1@%65@5% biinuoin,

oiteren(aiad 5 /65K 101 AR Rl il at

UOCk 55 tt@rewmphasfgeoamd reven tadyrose
identify TEHABIVILWHER e ORS ehififlex
exists abbreok-b20rdege:ishenappliedto
Identify {FECRWale WMlyE, ERCH WHOW: At
logic bloek b2kt ri@delet@ﬁmwene@ hten;lﬁbelewmdow
Waln IS Sfﬁrgé%z’ex I’l’ujjj SOF that %gi esé@::m@g;&he

peak andmda@ unhuwmvmnnawefltsnde&axmmay AaS
shown B 'Clﬁgi‘ﬁe%(fk”s%’ A e pé‘*&‘k‘”@”" the

greater i A0, DNEE RS (i AENINE.ThrWAVE is
aqua] to the peak the dip is greater than twice
the conk, then the R wave is ecuar to the dip

Otherwise, (he wave is equal to the latio of the



to combined or deck 630 end Altered at Rock
I'C”I/LiZ()O)/ 68128

635 The total acceleration is construc
shown at block 640 The hse of the total

mall reservoir op the side of the receiver with a mel Ebrane Across it is

acceleratign,makes the system.Labusf.against
dieferent-Orientatio ws:@f zﬁweowg@e#wef@nwﬁ lsme{

NSO ausm a ¢ e in il UCIIVIfy 11 ceriain ts, a material
respect {0,166, SUBECETINEE the Tofal . o
accelera%rem A e@wmmﬁeedﬂstheasﬁmﬁaﬁdod aleohal

deviatioff,ara- Al COFreIAtL are calCiigEd Is

shown oreclm:@sﬂen&& These ealues are men
tresholded éff&rreea@aampi exstanoard devrationAg

I and Aulﬁtffgure 0 ol %Eé@jt Flf'?;n’l Tgmongytgimzﬁ;g

whethermsagrltmrrtg yelc mEtaN-LYJSs, @S
shoem &UBIGEKBSO T HEF &8 “StigA at bick

to derive a numper of different metncei including but not limited to: 3 d

655, it lirg.rictrudrel: cudvalues.ate £xcee
tem numniber’ @#esgggsmfs Weﬂt@ﬁmw drgisthiane

device may furthe de sensing mcf s that are configured to obtain

num ber a@tprm@ dQ!Q$$JQ g§m é@nnm mmp!e where
co rrected {otaraeccereration {014 3] drresome-

nctional module (for exan;lplea the form of programming)

leoerve,§: tHe.deVICe.0aY LEIHAE GRC rvn o
environmaemtala W&@F&ilnm@mﬂf@‘erest is of an ECG

sensm s illustrate

Enviropifietial Mciohalmodules Ae Mogules
that are v@@mf@m@dmdwm‘awmﬁ@weatamrela&ed
to the ef{yiFOHTBAL BT ICTOCEYET "6 dtie
envwonmentai eonditions;-whethes mdes and
recelver S TOTECtEN 0 4 Skif Surface efe RR
examplaenmeo emwicenental functia maJssmaaaU e
may be ©otifiglirettooftak receiver drgent
tencerature data The eqvitorinerta functional
madu.e may be =Raged to determine

electrode connection, a:., by impedance



[01471The recciger may includa a power
supply‘Module which COneols wheéRi €&ftéin
states nre attuned bxothe device, e g., Iri order

andpasy fijtered.(e.g., af 10-30 Hz) at block 505, diffiientiated at block
v

to MINIMIZERIEHES DOWET, USAGE.EOL ceny
example; the sower suepiy-modulemay. -
implem&iit. A dUOY.CYElE TOr.data.coleton,
based oritime ot days erpatent-activiy;or
ether evEtS, HEEE MiCAndehented s
Cycle may-be-based.-on a.sighal factoror «

mule: piETACTOrS: For exatipte. e poner

e and time-to-peak is sent 10 memory (’e.g., flashy, as shown by

supply meskile. may cause the receiver to
obtain'Btiert aeTiyity et (for exampleay art
acceleromefermodiier when the patient.s.
moving around-and notwhert the patientis at
rest In aiher.aspecis. {he ROWEE management
module ma :hgw:the:fr@?eejweqi e@l#epti@@ﬁ%

esting {whete fhis daf 3’ © obtained with a 3-axis accelerometer); an
data onf(y, Higlf.Jot examele oy, 0siHg a feal
time cloek i thereceverto coleet=CGonly

1 is shown in F

in a predeteiiingd time. range,.e Q. flom, 9PM
no 7AM-{8d-48) As.stated gaiter; the receiver
may be COHMGUTEE S Ve Vot ==
styles--e«gqr-an idieslate:orase ewmera-astive
states-vih THEHeme)ary modteCyelig
the high.cowerftnctionalblock-heitgee m-
active afid’ fatctve states as necden foreach
desired £eceiverstale inadditioth,.other. .
tecaver elements may pe cycled on and off
during different stales ot the reCelVer by a

cower supply module The newer sLIPPIY



power supplies to activate and beactivate
WO 2010/075115 PCT/USZ009/068128

power supply to these various components.
For example, in one aspect, the power supply

combined at block 630 and filtered at b\oiE 835. The total acceleration'is

module May.COMPILSR.:MIGD ROWEL: ccereaton
'Procesgmii@rmgqmywﬁipqv{veﬂa@:ap*et@e@ygpIy
input/ouffilit DOWER to fhe Aot paner., o
processing btecle-andya tHghpowerie sacao
igtjionz0.1 and Aito-cor jons0. etemine, er sianifi
procEssIHE Eo f& OBt SURIST T SIPpIY Eore
power totie-highpewerprocessing:toeke
Furthe[g;jjlﬁer@mb‘fﬁfée’pcﬁii\‘?ﬁf‘§iib:p1ﬂm(‘3ﬂﬁifé”ﬁ‘iay

I Some rec&ivers, the device l may, an environmental

com p rl Sﬁ%mﬂe&ﬁﬂ%ﬁﬂﬁ%@&ﬂe@ Rodutes that are
irpMfoutdUt poweEr SUpHty toSUbpRy o e e

e.g., the environmental con ns, ether the receivi connected o a

inpubouietitReWer t0.tNe MIrelIRSS:imna mode may
Obi:urn:Mceriart moutierant; Vreless o
Communication.care.powWaL.supply.iQ.supply
core powertothrewireless sormmosication
modulo., 315l ShAIUE LinderStosd that a
sir-pietcewersupply avay:beused-toprovide

aspects, the receiver simply retraasmits the data {0 a

power t&:fliliEIE Eomaoisits S EaE &Y ahiile. a
sirgie power:sepphy-mal provibe Most/eutput
power tq b IHE G DOWET DIOCESSITg Dlock

and to thewiteless-communicationimocdulie. In
one asp&ct; e POWer sUppIy-Hodtie meeives

e{ternaﬁ device orffor use in processi sequent data (e.g., detectin
control sma&&zmmeé) J@W&ﬂy@enepméﬁ@&fﬂg
Nock gfcw@‘%‘amﬁi@”dmée’ﬁﬂémﬁm%§gﬁé-r which
0145]  In ceraip a: pecfs where the receiver is an 1EM signal receiver, the
determines.whichiower.supplies.are Jumed
crifolf. [01511Referring now le FIG. 26, a draft

diagram G peS of the receiver's circuitry in

P



capaole of variable connection between a
‘7010/1751 13 PCT/US2009/068128

target €leét, such as a patient or
patient-related device, and a second external

of, if noHtElI of, time, date, and an identifier {e.g., global unigue serial no.)
1

deufce, sUch-AS-AREXIELNS..REQUEAMMING:.
device andoaweg«temmhmhawgem@emé@e The
vecorded on the data storage elerpent of e reogiver may further include
ConneCtLQngrQ@y,hﬁmHn%@ ae t%jiagtﬁ Iﬁ@:téhe receiver is
ournmurieation. efgignals; e.g:electricat.
signals, HiGRAT sititdls, SPLCET SIATELs:” o,
cornoinatiens:ofvaieris typesefsigaals.etc.
The terrf{ -V difal|e cOFfettioh' asmesed Ketein,

respiration rate,

refers iadhe-capagility.of inednulthouopse
associatedith.one.af.aJiving.suojeal.sLch
as a patigntantthe second externetdevice
and to farm.a cannetfonhased.on the o,
specific ' eorrecting cormgonenty@sgedegiih ae

d for a variety of functions, such as receivin ﬁé}cﬁctiveitﬁnsmined

connectifig cambanshtassociafed Withd...
patient eraconnecting-cempenentassogafed
with the 3EEbfd BRIBIAIHBUICE THE fetElver
further ineludes: multiple-functional klecks.4o
control sfindls: a5 SotTater it & ' = o=

€ device when an appropriate magnetic field is applied to the

communication of sigralsvia-the.conpection,
in variog¥ aShetts "tiie-secoifd extarnear device
erial No. 111/385,988, the disclosure of which is herein incorgorated by

comprises-an external programming device
and th&38econt turictoitalbloek esmprises a
when certain sjates are umed by the device, e.g,, in order fo minimize
controlleemotepsmlu@gealai)l 1Q.COALL y%'cgléa@
associated Adth a communication between
the external programming device and the

receiver. When the receiver is Connected :0



101581As indicated above rcultipurpose
connéctors are connector foments tHat'are’
cot-flowed to provide oonnectior no a cadent

implement a duty cycle for data alecﬁon pased on time of day, or patient

and one.QF, Mate.seqand exiernal Jevices.
such as oaqsiextemaiume@ggammmgs deviseran
module may cause the recelver to obtain patient activity data (foy examgle
external,GharGe - device. ot A, eXierial tata
processeor: Aecordingly; thessteueture-ofthe
. moduie aye rageiver coll EC niy il aight: for & ]
mu tl Cf%$§l§gréiy QQ ﬁje.léogfg?t:fseg\lfjifﬁc;bcafcﬁongﬁlh
provide w&aectlimr@feerf@npa@ekver to a patient,
either difectly 6t HirGUGH SiHTEr Geyiterits
desertedwelovwp.andie.ap0thel-tevice seuween
Accord fitly-fie-tace yerearheOrminted te
a paient-Mathe-ARuUE-CHEOQSE GRS GIAral,a
firs time™&fdrtoearipthe rdevice via thecarrie
. blocks within the medical device—e.q., circuit biocks yelafing to power .
multi pa.pYse Lennesiprat a.mcQr r;ILmeiptELat IS
differentfrorrs the firsttime;°such teat thre-carte
. supplies, etc. Therefore, dguring each state of the receiyer, the power
multipurPRSe. connecton S eMpIOYEL LA, o
connectthe-receiverto differentemitesyak
- the cycling of e high powey fungtional block batyveen active and inagctive
d Iffe re nts;tleég %&Aédg\?angéh Foj: Elgmmrlrjj(ﬁz Q&irw.bsoéc vers
connecter may-be useek to-connect-at.different
irnes, off& B HGHE Orfic BRySTCdr o
impementatteusekfurrational.bloesecuafthe
device tOIHEFatient afie g arreass ore o
state. in e types of receivers, various components of the receiver may
mo.e additiohal,external clefioes. suehias,an
exte rnalft‘fh‘&‘*fg Y Ah e sty i &l epggyammmék

efween actie and inactive, staes as discuss

device or an external data proceasor.
[01571The structure of the multi-ex:Jose
connector may vary an !flesh et where
connector struatures of inlerast include, nut



[01601In addition to being configured to
conhiéét'd’patient, the multi- purpogg™**
Gm-Ere:obis of thte‘reﬁtl maybe canticle ed to
conne&t the TELe LTS SIMET2A07E  Hevices,
including-eutnot dimited-toexternaboharger
devices, BXTerHA AL GTARAING HEVIERS, ate
processingsaevices ~madems: Feynaths owe
diSOlay§ A0 EXIETAr SIofage Jeviges. et
By usirg-{ha.semesonnecior ta.connect: he
receiver iy g gatient ae tebitier devises:

conne@tis@nﬁmﬂ{aﬁa{mmat@@tmr@%iav%gévhiIe
the medie& devihe s eorriectertg anotm:
device, SUCH 35,6, ChArge RS, AVOINEd.LhIS
configuratiorrenrances: catient'safetyon over
becauséiit eliminates the. possmeity that s
signal tronries ithner external-device; sueh as

ccordance with the teaching of the prgsent dnvention

the pOWEL, CREIAEr Brdrfniia.deVce, data
pro---"r, setcunil-perdranstethed to. the-eanon(
potentialfy tAFIHGE BALBH DS LA Sole
connectenfermedtipletunctions-alsemakes
there are-feweropeningsondhe housing.oaf
the devige TOTGTITHe ECeVer oFirterestmay
include aceuter ithotienaly Qasitiengd.oefween
the mulezerhoseeonfiostor e erfe-or more
of the multiplafiicionalhlodks ot ihe. delice
By ‘functionally oositioned between" is recant
that a signal, seen as an thcoming secnal,

outgoing sigral. or oldirect onal signet, alit,



on signal to a palicular functional block while
WO 2010/07;

isoa:ifg the signal from one or mor&"6thEr”
functional blocks. For example. -f .5 is desired

these co&)ﬁwems can be powered off and on with a correspm{din&f
i

to make. a.tigh impedance-measiiremen

the signal frermiVe oatlentiireeamadyende
importardt fEISOIRIE INE, G IR T he
power ivnetionalnioek ibis case, a-rastier<can
be laced BRAWERTT (e HoWEE TIAUHETATHltck
and tine-irskis- punpese cernectorydichea 'y
allows a/Slgadl d0OVE 3 CaNa Wirdge ™
pass thraugh:thus,the relaiely-law-valtage
of a signatexsured fron the"atients ooty
mill be Is@! tﬁaﬂzmm%a[w\a{%% charger device.  The
PCUU SQ;@@]@ /% ﬂds; t?eto [facilitétel @qumaﬁdxgtﬁeeg
patient inferagive fuactianal Block willbe Able
to propertly measure the signad comeor o rwive a
101641 HOWAVEE.IN S0mE. stances it may
not be ,mgertanttodsmiera-particutar boek:
from the Biffer iENanSUBIREKS WeHit 1 ot
acing used rAg-suelsResamednsiancesdihe
router nfA Yt BE COMTAREY G HISEOAEEL

one or metespatticularfunctional-clacks: frlom
the signal'THt 15T these Ifstarees te ™
incomingsigRetMil.a MayS-PRASS 10 Rming device
particular furrctionaivioek owever. i soitie
he second external device comprises an external charger device and the
cases, thefuacanakmeckway.eniy.respand
to certain titoes of signals, such as a cegair
range on frequency or voltage, and will not

suffer harm when exposed to other signals



e g, a halt-wave reT.it'er, full-wave rectifier,
Thré€"6hdase rectifier, et. In other ,ASIaNcEs.
the ron:er may allow only a signa =Low a

Derain thresbed volfageo.pass.hrolgh e
associated-functions:Neecks rtd6Ftlm otlrer

the receivilx #n various aspects, the second funclnon | block

instances, the folite Ay e SHnalsbased
on frequeney ~Forexamp:erasauter s e mi-
ignotorall§ B Et ORI ERA I .
multiplespurpese-cennector.and 9ne-0k more
of thin IqrEtonal IOk ey Alfoly onfy, & Sfgnal
above a-contair-dregueneydo pass through to
the as86tidtetr teirer Gridr PiGCKS riatrars =

configured as a signal director, The signal direcuir may be, any

insiansesthe.rauter May.ahay. ol a-signal
hslow a'cedam trsgiieney “vethirea certamty

. associated with, e.g., configured 1 include, dhe signal direcior.  Such a
fiegnencysend, Ok.ulside:f A Lo AN .
frequency sand-to-pass throughA rooter that
discrimiates based.on, Fedliencymayaahtain
a tile", wen-as-a low-pagsiller, «wa-high-peas
liter, or &HANd=-60HA fTeFTHE REFHEY Have
any Convenient-desigh;and Ste-fillefous ciei,
charactefistics fiTay vy, dEperding antite
onaraetefistiessofthesigned. teat reec-ia be
distingufsiES 10 L 0BTIN Sante A pEc e
router may:eORtaik ERe Qlhere cantroled:.
switcnesTHa FOURETHE S GEIT0 T - rarer
appropriate functianalhlocks. The Switches
may include, out are Ogt limiled ,a. analog
S./bitches a multiplexor, relays, etc., sr any

compilation of those The switches may oz




560 2[1[m]]-51 tOPCI(LIS20yam60123 [0170]A
blodk’didgram of a receiver compri&ifig d™™
multi-purpose connector is shown in FIG 16,
where e, doVICE IS ShOWHTA GaTEDL .
Imeraclive mode-Receiver 1661-isconnected
to patent, 1803 THFGSHA.MUIL POMEGSe -0,
connectendie0s: Muilh ouEpeseOOnecior:
:605 is IGCAtR @O HOUSTHY TE0T antis ™ ™
connectee {0 ¥oueq.: 609 Router 80 ecor a
connecl s T eh ey PO T SO T signal
aCalLiSiti8i.black. 613, energy.outpuf block
615, argiorsnugior and O prol
olock 161Z.As shown.ihereceivari 6013
connecteetorapatientt663-and thus ihe
router 1809 pASSES A SiGHALIB SiGhAL- 7
acquisition-bloek1:64 8- viareonnection tetho
Energy CARRE HelVerei.Io IHe Bafidhit b
energy @ulppk Bloek:264 % through-cernestion
1621 GARARCHHITLLE21 may. or may not share
the same-eleciricak lines: as eennection $619
(0171 THE SANC, TECONET IS SHOWR T AICT 17,

whale the.device,is.showh in-pewer. charging
mode EXtEtHal Power seuite: 1T23epgee!y dsint

connector device, such as a cable or cord. The physically distinct
connecteddoreceivel-LL0L thraugh « « me m
mul-purpose cormector 4705 Muftpurpose
conrec, Gk 1285 iS.connedted Ia router 3.700.
Router 1709 recognizeg llyat the incoming
signal is a power charging signal, and
accordingly routes the signal to inlernal power

y w—y o A s P oy~ p— s



discriminates the signal hated on voltage level
only’8ighials that exceed thell-resh6’d€diage
at router 1931 will be passed 1 trodl bus 1933 to
but 1935.A.3inple Exampie GEinis mind* s
showneiepl F 1G496 cirranreh dl@d@urﬁeE@»Vneams as
the signal EEIER, 6706 1909 Ok Sidhals
which are greater rthaﬂetheofelpesheldrwbtage of
diode 1937 WIILDE DESSEXTNAN 00t 193916 bus
1941. [Od#d bindlaS 208N CHROS SO e
examples U TOULEIS A HSCrififiriate based
on the fregueRcy:Oi ot dhencaming.signalf ks
20A Sh%ng?imtﬁﬁiﬁﬁlﬁiﬁéIWEEE";QH‘?E?%Q;P”
tregsency.with-flanging.signal af bus. 2642 and
functlona*lf'ﬂhe‘qIg‘*b’gsge?@@%“saﬁd”@@}i75°SS'b"'W
Element. 2049 tiex an impedanice \WHick .
increasesewithrfreeue mcy“efanénétem*s canhtpg'h

pass filtgr A tesistan 205000 Sighars™
aboveithe cosign frequency efu@hecnmg h»srpass
lige." aof 1 EA AR T TS, 2043 £6,Bs
2045 Elemeﬂtaz%imhasnammpedadaeesgwmch
leduces:YBTY fHEGISHEY AA e 3 16w Bass
fiber wile-deaster 206 2-Qiy- spnals.beim-the
design TEEUENY A DAZEASS LR W) be
passed fram b Oﬂéngelhuae o o3oA€ certain
high- CU%‘?@“'E"%VS?E?Zt?YDPbZF?P;%?;ZEL!!?‘EZWR'°gmay
not hava.ditferent.design Fequencies E1.203
shohs a remplo exampg of lain principle
Capacitor 2053 and resistor 2054 form a high
pass fllter between bus 2057 410 but 2059,

.~ ~ p—p— P



the user to epen or ciose as needed to
WO 2010/475115

conné&tsr disoonrem bus 2163 to THE™™"™™
corresponding functional block.

charging mode, data gransmission mode, pafient interactive mode, etc. In

9177]RecENELS Of ANE IVERtIAN.MAY.w e v
incorporate-eircuiry-conrected o gncions tok.
multi-ouf SR BHAREE WIS ety ™
routesiem apphieckAGrvolage; whiehris-aceve
a certair THESEA. 168 TECHy Y mEAHs. A
power NeRVEFSION MEanS; and-Men 4018y ess.
battery CHAIGEFEREUTE WhiLHTUSES theetiémy
to snares:the-nternathateny ..khe-data e
acquisitiony ciretitry sine tereceiyer s
immunefa the specilied.applisd-AC.Malfage.
Tee recéwrer aiscdetectsthe presence of<This
such as 1 MHz or more, or 10 MHz or more.  Thus, by distingpishing
voltage and.cannNang.is.perang. made, .
based onthatmiorinalion (04764F18S22-24
show ong &xample.of Circlifry.fof ah.ashect of
the receiver:FlGe22-sheetsthe: brtipldrprd5C
electrod® COBNELTGHE SKNAPEF 2277 " SRIAP
52 22 TpnaneSNARL. 83-228dal0Rg wwith ve
switche§ 2213722115 Hid 2211 T e
connectithe-electades 1e-(@e sighalreception
block (WS SirEt ECEpriorrarpinericus
22121 aRd.22123:L06es,2283 2285 . and
2287 orojest thercircultny from daniage-due to
electrostatic discharge (ESDY. Tnnucteas289.
2291, and 2293 reduce, electromagnetic
interference (EMI) Capacitors 2295, 2227, and

2299 arotect the dationc by preventing any DC

g — —



[0160]In an site wades configuration, It may

be possible to disconnect the sicrali€C&ction
oloo6 when a signal other -Flan a data signal

functional block, and the pTlem mteracctlre fun al.bolock will be able to

is ,eceizzed Qn.theglectrode is may be
accomtpbrshe@vefo roexampler=hy wsg: o st o
additiongLEWiicHes; aicl ﬁ‘f”iﬁ'%ﬁlf’éiﬁéﬁt”ﬁfiﬁiEEZ‘;
arrangement-riswitches-:018Lkpkhe-battery

cl-ni per TAROIE MY NS THETAAIBOWET, SOlfeE

functionakbleck-are sheown:inkiG23 lines.
G harcelﬁ%\&i‘“zﬁel*ﬁl d'¢y fi af@éﬁ‘?ﬁ%‘? 2703

responsiveness may ef 'olting means

and ChasgelnAb3 221030 k.22 .camaect
to the of KABI SHBTtefUrfCtitria Btoek et o

mote of the device uncuonal blocks and the mwlti-purpose connector. in

ChargelnAL d: 23125 hatgIRAl2.d34k.and
ChargeIﬁ%@@@dfa??fi?‘n@”{‘;fe;smﬂveiy@@md*ég‘e

23,31 235 1ain. anee-phase oter. Whernthe
Device igcconrected MDawﬂexternakcpawetretl ai

In some, ingtances. thﬂrouters discriminate the mcomm gqna! based

ger, the Jeclifiel t The powernlding ..
sénal, Whll@hupeapnb@ra:norabtecmatmganeemve a
100 kl-z,SGHarE Walie, it =ENS 10 4 HC
cured, onetChargefts. z%@&m@mwe 2
voltage @“i‘éseérff‘%ﬁv BOIAG “f’ée‘i%ﬂé@ g Vol

other mstances he router may lowo y a signa elowacertam

about 3.&:Mq @M@kba&&ﬂ\ﬂdh&@aﬂ&&edﬁ&/dr@@odls
corneé‘t’éd et;g)_"fi Dpﬁ‘fi@hf“tﬁé”é’igh‘ﬁe|§gﬁbfap&§sed

example, a router functiodaily positioned betw:

Throughnwiaa)w;es@u% chargerlnnade23139
is disfioAfiecied frenT inttuZs' 23125, 23127,

associated fupctiopal bigeks. In othe nsta ces, the, 1 uer may aliow onf
any 23128 This.isolates.the. o iseaares.of
Charger In ncrie 23139, from tho electrodes

when it is needed to make a high impedance

measurement of t'ne signal on the patiznz




(0184]ErG. 25 provides a schornatie ot

compéreii2f urctlonaliti relationships ¢hat™
rnay be achieved en asoects that have

e of a certain frequenecy ban pass thrgugh. A router thy

malti-purpase: COnNERLAIS, The. schemali..for
example';eqﬂq&giae@;feﬁans?iﬁm'ai diﬂreet?srhgs@o
The signal dirgor.2500.¢origtises.a control
cement:@502-tha-cornvok&amenr2602 may
coital, cf S ESHONSIE G VAT 250"
frequeney2506.man pi:ogier.meatcommands
2508, aﬁed°’6°t§fy@f°‘ﬁffft'§ﬂ§“‘2§fﬁ THE Voltane

it accordingly. Alternativi e switches may be controlled by seitware.

2504 maybe-discrminated-\Ha pne @ranore
diodes 28T2 "4 THEANISTH-25T 2Bt Thies o

an external controller. The uyser interface may inclyde, but is not limited to

frequency.25064may be.diserinnated. by.a,
hgh-oas fitetr 25165 artow pess fifter 2518 etc.

switches 035 be set accordingly, in some agzances, the operating mode

Signals may.He. mantiaily: aRA/RE, o soware sased on
programmeti Ufa‘ﬂ}w k\)ﬁ?@‘lﬂf:@{#i@@@bytﬁ@ﬂ@ daleBraﬂng
crograminatic.commands 2508 Viaana10d.
switches 2628y retay-2622 a multiplexor
2524, BYE QG CINERa 2510 0L SU0AL ...
con:rotrespense-mayeinciude; ton exarm@i@y,
light, terfifETatlire IhEE 8o’ TOS0BIHEGTs of

using Demces:with ineal purpese. cennecrom
at the irjggﬁﬁéﬁ”ﬁ%‘d“’mﬁﬁffjd? the nietiterfidm

esent the data bits, i.e, a 1 or 2 0. Instead, a data communication

either thepatieht.er ane: or+ho-othesdevices

dISCLISSed "Steve” and-opérativelycouptng
.a DC data protocol, and any convenient daja protocol may be used.

the device to another one of either the talent

or one or the other deviges via the

milli-purpose connec:or. When present, the

route' in the receiver rnay route the signal




Module, for example whet the devices are
configlitéd to measure imcedance acros8 at
least aOBair of cluctrooes of the device

0] A block diagram of a receiver comprising a 1ulti~purpose conrﬁor
et €

impedance.measurement Madules Mmay
configured-todetem¥he the:looprinzazrdanco
at Inc sefES COAlIAMHeR oL o AIREITdEs
and a resistive loagl erexample asyprovided
by iutervENTHG, TESUE, e R PRNCE e
Mmeasuremerisnoaulie-Corm alises: a Guitent
seines slAEKto° dTaVide Coffect et ross the ™

hrough connection onnection 1621 may or, may not share the

olecirocies-are: a-Moltage processing bleak to
measufe!las voitar %issﬁgﬁwsdpéﬁﬁhtﬁ@er%tive
in power charging mtde. Ext&hal power source 1723 Is connected to

|Oad andctgr ﬁt%rm'n&mgeeor&grr e Multi-purpose
impedar‘m@m CFOF @X'&l‘ friplectie ree@ﬁzefgnrfagtbe

. e incoming signal is a powgr charging sig cordingly royies the, .
configured 10, anty.a.c.0Pp AR EIS.amplitide is
luArrizu 'spie/ate wavescurrent across its two

electrddgs, this I8, 3L ticien 0. detétta .
detachedelectrode-Apeicatioas may-inclecde,
but arc EFIITET IO TECENET dIadiosIc ..
app.ications-e-gwwheresd @asszad-impedance
is empldfed to deteriiing if aneleCtiode ¥
disconnegied-from: thespatie tancroE-iS Rot
working Attt MOy appicatidns *SuCh

data input/output block 1819 may-sen to exiernal contrdi and
05 wherg:inpedance is @n-playeddo sz, o o
determin€-grie orrote nysiTogical
[0173]  An example of a router which c&n be empldyed in receivers of the
parameters, Chm DA el G aPLOVITE S A
circuit diagram mioceling a drve scheme 2700
siclemented sy the cuter- source elocic,

accordinp to one aspect Di Ow inaction As



[01911 FIG. 28 provides for a &cult diagram

WO 2010/6751

for an'€iéécrode impedance measurément
using a 3-seine ohmmeter, according to one

crﬁEnaxes the signal hased on ygltage level. Only signa

aspea, of theinyention..Cutrentsalice bidck
generatess BEZrearrierline 28 20-andoEE i i
Balance;fing 2830 f0 BraVidg electiode. cliffent
Opar 28%0-fHowing<Fhrough resistive load,
dectrotleg. reTafrice FIT 2850 With '3 KENIh
connectiofny and-neseurrentflowing through
electrodg, fPRUACE) Crff. 2850, the Vdltdge
obseded:bytilesfirst stage 2870 WAHe ez
(300 hEfa Electrode-earfent fe72810 fiay be,
an impedance which reduces with frequency, and forms a low pass fiffer
for exampl@s2-pAPP.a i IARMS 10498 1 Al
Impeoantce measuremeritmoctfe Inchudes
control modiile.and-prouessing. modile and
eiestrodus impedance measurerren trisar

WO al alaféifi. eXAMHIE AL & SEASig ..
capabilitythe-may be accormalished walkvany
two elecffSHES O ATREEINET, I Aidition. to
determinng luneti©regitrefdhedeviceand
olacemefif INETEON -, WLBIher tffe
electrodes -atewerking anClor cannested.to
the supjECt A tesiret prySiotodical datd of
interest may be.derivedfrom themeaguies
impedarice” hot example fife measarerr
imnedance.fait:have.seam.companentwhich
Is determined by the trans-thoracM
impedance, which relates to resgitation. in llls

manner, the impedance data can be employed



an integrated circuits, where We integrated

circliits"include a comber et district fUifictiSHal
blocks Within a given receiver, al level Cerise,

the user to open Or close as needed o connect& .disconne: |bus 16.
ip e

g.. two QL Qve. lR.iean inclu

thcauies! mﬁyvhef tpwe:s;henmfbvmoa@ mgtr{svnnzcted toa
pur 0se connector, which inherently- routes ied AG volta:

inWgrat€Q CtRi 1L the [ECIVEr Tioh e xam

in the fare-ef aesysﬁ@mO@m@hqu@ LLn R@@é trBy

role intefJf At CIrCUT S iedrtd SIHoe Eirchi |
structu r@stlapaclrslmlud@s r&' Lo@feteheaddme mramg

functloggj’ﬂj R&'8uch, the integr

w ong examplb of mrcm ry for as ecl of the

circuit |sreawmomh1hms|mtagram£ Qircull;also
known a&*€ %%’ﬁcfé’%’f%(iﬁiﬁ e iiCrocH: prrsiticon

switches §2113 22115, and 2 g:lﬁﬁlconnept the eI ades to the

chip compiler.chic or.chipiihatisandl raturized
electro ni%lzﬁ ettt WHIT Yrrayem chadey rom damage

due to electrostafi |c discharge (ESD). duct«]ia2289, 2291, and.2293

semicongdiiCLok wm@nda@nwe @2 PASIIVG
comoorerits)rthathasmenmanufacterecin

10 electrodgs 22€£1 L2279, and 228 Lines ChargeinAC1 22101,

the surfgce.fa thin SPASHALE-EE e o mous 1 m
semico n@mﬂb@er sutorial"Fhe:itegratedeireuits
of certaif ASpRETS G THE B I THYBHEGH:
may no /efld-integrated sircuitss-whieh are
mniatur g, [BEHOHitEiretits toristrutted of
indivicual serfieendacterdevicesy-as-well as
passive EOMTIDIEIIS Bofded o socstrate or
0117515.board (0195316 dpEAVICES ArGlock
lunctionairdid réfmmt*fé arfintegrated cireuit:
component of a signal receiver acaording loon
aspect of the invention Jn FIG 7, reacihcr 700
includes alactiode input 710. Eledr oally

coupled to the electiode input 710 are




830 and low sand lass filler 840 The high and

2016/075113

low'fré¢liéncy signal chains provid&for™ "™
erogrammaqle pain Ic cover the desired lows!

Of rangesrg]m;\ ajjitergﬁégi E;I:)ééﬁa be 0sSi bLe tl_:'jlsannectd

pass f|IIqufisg@ogas?es;gmwemmggxrpmthe ip
Kele Ig, 3¢ Mee sand while.fgeiia att noise
from oubm@fwsawdmequemxme@rgTWsszggargemAcz

freouenty bl AV VA, 200 THAVIMAILAE, fo

exampleparange. 3Kkhz t0:308 <blz Themne.
passing’Pedquentees are thetrampified By

rectifier t axes the power charging St ich may

amplifien832 hefare bein gumnyextedﬁgamca
digital siyfiel €y eoHvEre"8 34 fer et inty

ess than @bout 0.6 V, such_as when the device is connected fo a

high power. peacesseL883: {Shown asa.RSP)
which |§%¥ét:trf@af§7 co( @Fédzwatﬁea"ﬂ@ﬁ This

isolates the low im|

freogram:eytﬁlgm cho ﬁiﬁé f§5§&§i méﬁfﬁifﬁﬁss
filter 840 i% strowprp aesse 29 owes-freopercles

in the rafde.of 0.5, EE; iﬁ@a!éf eadhilefeging

out cut-efband Freguenams. Fae frsquency

nand VAR thas itTude fer.eeample.
freq uenme&d@sgsthm 300-+Hey such asdess

than 200,137, IHCICIEEIESS fHan'Ts0, W"’Th
passmgbtmqu@n@yzs;gnalﬁu@rtama&sm&d Va

amplifief 842 AISESHGHN *S dCTERTUIERT

FIG. 24 includes regulators 24155, 24157 and 24159 which

850 elec&almaLLwaGQu@Led 00 second muliplexer
860. Muﬁpﬁlener 830 multiplexes the S|gnals

During use, the receiver may,be opeyatively coupled 1 eithe)
from the.accelerometer with the.arok et
signals from amplifier 942. The multimexed
signals are thcr convened to digital signals by

eorvelee 864 which Is also elect ically coupled

e o PN A PN S A




[02021 The receiver may include a hardware

sec$’ &Midr module tp process dale SIgii&ig’
The hardware accelerator module may on

impieméHIBCThRle AR IoE ExamBle: A0SP.
seine a F"We"w@*@ml'rzew e@mwtee#@medﬂtwt

perform A5 SIS 6T e AT BracE st

gOrtell W‘Ifthemfw&rdEV&hSﬂ@I@ﬁS:@[E@SSa@&SEe&ﬂ@I
power; GIMBArET TAHEHIGHE Garerar fiftiose

sent the rou er may open and athwayd based on

DSP. ThesyM@@ksr@eﬁarbarﬁiwar@amayu&eam the
used"actErer ate™ SHE pefotMatE Bf gietttan,

other techniques.

specifiedul mlanlst&mm Hecturea-fokiy
hardwar& ateelerators iy fyes et have mii-pupose

connectos.  The schematic, for exantble, grovides fo Si nal@j!reotor

‘arogrataEnablen. Via.mick: VYAV The
assem b;tym”l FF”ztﬁ‘éﬁﬁfoerrs@@r rstretireir tonerone
may an atcessed by Cats 10 Jorenon. icranes.
[02037 Tdre hardwereacceeiatondh &%\hey o
module §OMPHSEs.aN.A007A bt oIS 5.
receive amamﬁimargna# that-i3te oe processed
and instIEYoTS fof JFeLasy e Ot Sgnal
and, anshV AMsprecessin g Moem-t0precess
the inpul SJYffal 4COOTIIe 16 i Tetelee -

insane:one anehto gererate a-tesuliing.eutput
signal Tie teeditirty otutput-sigtet mey-be=

route the signal from e second connecteddevice dfferen than the

transmitied.as.inotedy.on Haok sa{fezmgtnatock
1.0204]F1&"30°pi0 }rfdféy*ﬁ“ﬁea "oek thiggramiecl a
HOO/4 moeue, accordlng to one aspect of the
invention. As shown, ingut block actor is coup
ed In orocessing clack 3002 which is coupled

lo outeut block 3003 Mout block 3001

" N PN A



[0205] The HWA module may receive an
analdg’€ignal and inCude an At coffVEtér'to
convertthe signal 0 a digitalsignal, or may
receive g, AigialINpNL SIGnal ve.d... ot A,
A/ID corwerier or-microprotcesSsor)s s e on
example, fHe WA TMEEE KAy B settiically
coupled to art A/E) convener and a
micrSRFEEES SO TAVIY a state machine .,
cal:pc:Mgrdata-divectly froms EheMNI: © measue
converter- I remigrexatalor e hiardgvarre
acceleratermay be only.carnecked. othe
micropracessorprotessing dataras directed
by the MiCIOPIOCESSOF 402 OBIQSTIOHANS.
3015 mayroeforexarple: receive-fromran

ance. For exampl(i:, the rece[/er maé be configured to gpply a_2

internal MERor. EXteiaLMEMmAN., of BY &
microprecessor one-aspectsthe -k -module
shams oMY With e HiCTAmacEssor (2.9
via duapoednenmoneonvia-a metptnanother
aspect, tHE HWATHOJUE ekeRatigee tetavia

a DMAre0rkd 0204+ Ehe:HWWA-processing hlock
3002 protesses miputsigis; 300 areeiting to

invention. As shown irl this aspectya bipoﬁar current may be derived froj

received RstCHORS SRS RURCLIIONS SUER as
a DC,0 fdiditst controtied*oedliatop, ‘DO
,dlgltal Wﬂkrcgﬂcﬁrt&@s!jﬁiﬁiim%; Gﬁé&me, e
decimatiorray-bo implemented-yacesa
hardware accelerator. These tunctlons are
optimal Tor 1E10-related signal processing,
and ate also apotcable to general purpose

data aoguisilitm, impedance measurement,

p— e~



10210)Wireless communication element 895

is shoWh doctrinally coupled to highi"poWwer’

processor 880 ens may anludg, fgr examE)Ie,
e together in serjes with capacitor 2740 and resistor.2750 (the

a BUIPTQG THA wireless ¢ommunication
transceiveriniene-aspect, wireleggoe sina 2760

Commufiigaiic &l iefit 895,18 B ChICaty.
coupledrimhigh-pewerproeessos 8806 mfyance.
another gSECS WIreTess EoMMURIEAton
element-885 is-electrically. coupteddo higha
power pfBCESSBI*880 dntr oW fidirero: »>"

example, may process ine tal data stream to determine the

Processekd iakdithesin e s viselesSpu dxa
commuriitation elerient BI3-Ney og«? ==«

Hogenauer (“ClC’EHter to low-pass filter, and decirhate (e.g.. by 16i the

implemented-ta.have:-its. o PRQWES aLRlY.SO0
:hat it may Be-tarmet-on e off indeperdently
trots othgl, camponents 01 the feceiver-e.g.,
by a mig;op;ragesqqd?{()ﬂm‘{t]lﬁr@ﬁ@ E)rovides a
view of & hiaCl diagiaii.at Hatdiwarg . .
ieceivertazzoting-to-an aspect-of the-Hrvention
related, # HE G MRS ST B Rin. /n
FIG. 9, receiver90d-includesseceiverDozres
for exaljplElIft S I6E OTEREOASSITT 012
and 910)electricaly-ERUICHCd ta rmultiplexer
920. Ad Eﬂ"§hﬁWh"°éf?%’“h1§g@epﬁ%@“fﬁT@r YOD ens

voltage observed by the first st 870 will be lez * (300 +En). Electrode

iow pass.Hiter940.40 wrevide, ay.adand pass
filter wkiigh ‘olirmirates amyoutoStyarr doue
trequend’es in the aspect shown. a band pass
of 10 KHz to 34 KHz is provided :0 ass carder
signals -falling wiThin the frequency band.

&anal& carrier freovencies inay include, but

‘.~ = E s n Y~~~ L s



piOvide example configurations of receiver
WO 2010/Lt7 311§ PCTRIS2009/068128

=ponents shown in FIG. 3 during various

slates of tllpelz gecelver bgccordblng to one aspect
example of asenmgc ability that may be acCopplished with apy

of the inygntion.Jt.shouid as.undersiond that

alternatlveeefemﬁgwrmm ns skay tfbeeqmgme mented

dependlﬁjﬁlﬁﬁi d jis} th SUb; ij_tgasﬂieswed 51 siolo Laériiim:':4]ln
the SM’[@G%@L@@W’[@CF@C@W drawssminimas o

current. RECEVER 800, 15 LORIGHIEd Sl that

low pommcpnwecss@ns&lac)awsbmmdlnaﬁtweuslate

(such ag fdie StAte S ATGIT PoWer arggessot

880 is Ir-an.inactive.state-suchas-ddiestate),
end :SnitS"bIGERS Misted ty-peripherea =

measure body fal
circuitry and their sower supplies required
. MODULE IMPLEMENTATION
during various active sLates retain off (for
exam ﬁ?éﬁmr@f@%céd“fﬁﬁﬁdﬁsﬁ&ﬁ%ﬁ fiodutE 895
ower moduies, m(erme’aﬁ modules, the transbody conductive

and the carrn\akag frant.end).ot-exaMple, e
oW oW O YT SV 32 Kz
oscnlatogﬁa@tJya gar;dal RAVG ARSI jgawcp
current 0F°I@@S’“S(rf§ fudmg 0:BttR-ore e332In the
idle stat&,the EQWQ&WQI Eiﬁéuﬁﬁﬁu:éx@ Ziﬁl%y
for examptes.wait fora signahte transfer vt@nan
active sAfE T SIHALIbE BE BXIRIHAruch
as an isterruoet internally generated by: one of
the deviEs's HEFlBHEFAIS. ScH S
During thehigh cower crocessoffs idle state,
the nigh power processor may, for example,
be-running off a 32 KHz watch crystal The
high power processor may, for exarnole, wait
for a S|gnal to vanster to active state. 5].f.i J mil

L e g —p— PN o a —="Ta



&COlI books relating to the accelerometer
andier'ECG signal condifionag chalifi“afé sh.
The high power processor MO is in an in ide

aspects, the modules of.the present receivers are present

slate during, Goliecten, Andio an.scene. akake
(fm examfpie*?cnchiﬁgzifmm?ecl@ Misizoornear
crystal os€illatdt With & PSI-BESSdHTHEK .
molliplies-giving ¢thendevicea:08-MHz:elack
speed) GG APOEEESIAG AR ARSI SRiD.
The li-whpower-processor 140 is-in anactive
slake dUFTFEIETS S1atd drdiay ramotr ar

internal R-L.0s¢cillatorirthodange. of-l Wiz to
20 1211 A O e
range Ofh0-10.300 & Ax, PEr liS kil HOCKase
Speed 'oé%@ggzzmj ?gnc"t:i?g c!&Lerarlr:egSr!t\e/ reat[:d circuit
(0212110 addition 0. the SIalo8 ot Operation
where L8 receiver cyctes =mMaomidie anc
active matgs, the.[eCelerMay, inclide oier
states 0P WO-F010H 75115 Operatior. « nien
ReceivefS-iial, EIGEIES SibTAgE Siare, Tat
examplerexhibiinga verylove-eursent.draw of
10 pH of 1855, STCH. ds S 01688 and

Including-Qul2A@rtess:-l-dhe-sterage.state
the recelj& THdy BE CORfigered; forerarte.

upload action

so thabithe dacl pawerpracessar dsdn.Sr idle
state, thie'high poveerprocessotis off st
depicted 't FIG. 7, according' to one aspect of the invention. " ,in FIG. 8,
other recewer flements. SLUehas, eH. Mtaﬁni@cks
relating to peripheral eircuitry needed during
act/vs stales is off. FIG. 29 ilbstrates a sforage

slate 170 for a reggiAer. The receiver may ae

—m P P~ A P~



[02211Receivers may also be configured to
610/0 CT/US2009/068128

incliide"a *diagnostiW stare. In a diagnostics
stale. the receiver m ay test the opleratlon

for example, receive th tively smitted sigrials by an [EM and/or

clone Sr.mate.uncions ofihereceier. 6.g.,
signal re*%wmg ohysiological data ohtainment

and/or P CEsaInG, £F °&E§l§ﬁf62i’§@ EMENE whether
the functionscare: welmsperﬁomedwwrmeﬁy
The recgNECRAV.HIRDSE.bE CORfGTMREL .
report tosa-user, €. gand &Iiaswslgmtala fwhiel-flay
be audifi&; VisUal, FEIEYEN 1o 4 1t device.

example, a range o € paSsing frequencies are then

etc.) thestesults.0f thedosts bor-example.the
recelver & He Confiuret G report i atser

h is €lectrically coupled high frequency sighal chain

that all.functions.are em-sting-nacmally: or.that
Were is @orgotert With'ore o more functions.

frequency band may \/Ery and may inglude, for fxample frequencies less

In scan: asPecls . RekoceVel.fiaRsions. lmo
and out p@F'"af'dfag FrOStics Staterdecording

accelerometer electrically coupled to cond mumplexer

differentnputs, Sk @Sgﬁlmad@é@mmeﬁme
schadaledf-orexample &s provided s = ner

recelve rczégf_n@edlgltf duEnaI mgéagstyéipvgtﬁﬁ ziewdh |stﬁ§ﬁ e!eicmcany
such asedeseribed aalwoi@ero@emmum@amrwia

Serial PY/IBREAL HIEHALE BUSTIZZ21THE o
power Proeessed-:@gipdfh-Si shows wmsdErL@eS)
and hig P POWeL PrOCEssr e B DSP Shajn

in FIG. 8)aiﬁayereemmum sereuwith.oath.othes,
using arfy EONvENTBMt COMMimication protocol
In =he instances.shhese-hp:.jameants.when
sresort communicate wjth eath via a serial
peripneral mterface ous fnereinaffer "Sal hasp

The follorrng tawLollar describes One



arc imolemented in the signaling pi moo! Pie

Lap"M578h "Attention" signal tat it caf assért

and de-asse;-‘sﬂ, apd the HPP has an 0"@ttention'
ON{ro) W sent fo the low ppwer processor 870. Foy instance,

and Wéatééibébézgiugﬁ a(%ﬁ,ng@r%@[&Lessor

[0225);:;cg;avtliregél.esu@Pawrggeﬂdd'd@tad(erg.th.e aéiaeP

« ey OW_ power progegsor ma; of L example, MSP430

initiated Thessaaes)10.he PR, e T oR o

asserts its+ @P-Attentiores gret L:then -walls

. i ropt draw—e.g., 10UA prless, or 1 (]
until the FOP TEShafids By a5 settiig, lns JPP

Grant s.ghat+he ensaresthat-bale sides:ale

ready fof flie'SP1 Hare CHdI did o tata are

lost At his-pointythesHPRds.able.to receive
messaggs ront e LPPIf Currery tinacteto
receive LRRedelelll.messages.t.em utt LPP,
the HOPIs them enabled torecefyess mee
LOP-iniiaiedmessages.d he-HOP remains ‘'on

the line"antitthe: PP desassertsits kR prim
with fewer traniis {less iﬁs nd power) ﬁnﬁﬁd to, the mpre general

Attentlomﬂ'ﬁJgZ@Ia- Tht blbeks lof arorll\gm é tggc clerate” the
de-asserthy-de asserang il Pi&eetgtonal.

. hardware agcelergto ke rammpble” via microcode or VLIW
At thls pa@grL nyhﬁejglggui§,tﬁfg:;bi£§ &9 bggcgégiykgcails i
messages-rom-the LOP. Since she to receive

H ) erat i rige WA

_PP-ifffatet HEsSages fam e LPELAE |
IPP m thericisabled: koni receiviag:: o poess ne
LOP-inifIE IESSAdRST N TS ease e -
system respondste:.bath the change in loyal of
tne sigffdls ity e tevelsthemuelves i other
moms, the.systen.seesthe.s ASSENeG as
a quest 'or action and the system locks at tne
levei of that signal as an indicator at

continuing neon. Beca_ise the PP does not




can only respond le a [PP message h Cannot
WO 2010/675115 T/US2009/068 2!

ask'a question of the LOP In order t6 €rable
data fIO\B/g/O 1in bo_thtda(iacoz(yons the above,
signaling. s, WO 0110, 10551 Timpleréitéc
in combryation withrtwo types-ofimessagmg,
as deseffed ¢c fow: (0228)For B titiated
messages to the+HPB ~easeqd) abovewnaybe
employeff 10 S8HH MBsSATES I 168 HOP T ies
class of messages Revenreguiresatesponse
messag& o Ry PP "Ohe Exdintra” = ™

D converter. ther example, hardware accelerator may be only

message-may bethe-comment;."Rreecessthis
ECG" Alessdge [els the HPP to ?Fusel ECG

0206]  Instructiol may be, for example, received from an internal

data ellethendeLR R (anet, .86 1ES Qho v
messages comamingtite EGO data to the:
HPP. Anatherexamale may be when o TOP
sends %‘ZEEPMWEQE‘T:SP%*’?E“"EEZ?E*";”'S-S‘“&WI%O
sniff for FANSMIterColELA Sighals, 102265 For
HPP.iniValed messaging s thesmessagesmust
stir origifate, SLHA L DB T o ACEsb N 188
directioncefcommunicationrease2rabeve s
Used to YT [PP R GOBt e o Jor &
message. BeforetheHoRasserts-zesHOP
arlsOLIQH] Sigtidt, e ptepres 1He fassy ™

X Module 3080 may e configurédiio be powere: . or configured
Liformatiefs{i-ey.thedl.RR-nitiatedwnessage)
S0 mat itearedidtely TespoNd: (e £PP.
The LPP gems s series of messages In get
the query from the HPP, The | PP asks for the
guery length, and does so by sending a "query

length' message to the HOP. The LOP then

2 B oy p—



e . g .. ay using a Fletcher checksum
9075115 %T/LSZOO)/O(GMZS

aIgoni“hm Because a retry is execute
egdor detection, fOr any y messages that

memory/buffers. The hargware accejerator is (t able of low poywer

require ap.a¢tion to be zaken (such as sill
snife, @E@l) AM&#W”azcggrf 13hnmrtak@nfﬂ'gﬂlmtﬁe
power processor in one aspe 1, flas Of) 0 _may be
entire caSe p £000s s, COMRIRLE RIS IS o
impordantbecause the LHP may poled an

error W2l S0 07808 W Tie HPP gai

correct dataowlsmela@ csurrrtmeﬂ@ﬂvat BasSsky
above tHaf IS IRGIMEAT ACRNBVERdHENiant it

Processor 8 ano her aspéec e5s commul ion element

camp totetramto@esrmﬁodat&sum5mmsmcessor
haocal P@sﬂfﬁtfﬁr QM EM T CUPS

ented {0 havi power supply so that it mayrze rned on and

[02321Reez&mrsf@f &Iaeoua)veaml@nemaye Inglude
a Glob[g!‘;fﬁ"@ﬁfibmn stem QCPSQ module

1G. 9 provides dView & block diagram of hard

CPS madules.asused.hereit are maduias be
receve SYndiseorr QPYGC'@FC?FW&P*%S'I'EMHQG

form of electrodes 911, 912 and 91i cirically coupled to multiplexer

System ai serchites, A, deIEEmINE. oo o por.
geograshical bastion <Amy corvernient &GP 8.

ect shown, a band pags of 10 34 KHz is provided to pass
module Fiay. ke’ shiloled.Receres. Co
Hews, fI@@@m{O@B@%B@dyma%@@miemem

o re: 1 900 inch

deVICeS QTQ 10 g?t § ﬁﬁ%@b samp tés'gﬁaz ﬁjjd
|molantaMegB@dh®e5erI& externak aspeocts; the
receiver T A, BYWHICH 1S Meam st Are
eves is eresent cufisidsaf les bady.during use
V | Thera the receivers ale outmost, they may
at corffiutéer s arifyf‘csfivenient manner. mere
in certain aspects they gre cienhgured to be
automated with a desirable skin location As

such, in certain asoects the ex-ter-nal



(0234)In cerlan aspects. the receiver is an
G 201 /US2609/068128

unplantable comtorent By iniplareeblé’is
meant that the toot iver is designed, i.e.,
configwred Afor-implantation into-adsubjeet;.

e.g., on FABHIEETnARSCOPBEriAREnt Basis
In theser-aseesctsythe-receiveris inyWyadakisng
LSO. By ififidritabre is hedant st ffey mee

receiver may erent configurations for each state to

receivers.ase-conbguredie: Matndiai e e ©
functiondlityoBlet"presenit i & physiolvgical

late and decolle ccEeJ'o et®f state

. state 140, collect ECG an
environ m(emyarlﬂ\al&l &’AH@))& hlgﬁ rﬁajv ai Lg eatrlier,
humidity"envirgrmentrourd inside of‘asboely,
achieve low power efficiency, thus thi‘i.mﬁ state has been.grouped as an

for two Qr.mQre. days, sieh as apoui one week
or longer] aboutfourvweeks orlonger abpoul

e example confi%rations f receiter com'énnems shown in FIG. 8

six monffis G TGAGES, AITt O Veatat . .c
longer. e:ger about-fivesrears ergigerine
certain, A56EECIS IHE ITDRAESIC e ceivers are
configuredte-maintain-fusetiunal kY whens:.
implantet & & Brystologiearsite s Of & pétiod

such as idle s s related to peripheral circuitty and
ranging Momrab@u&menmatmané)igpawnyehros or
longer, SHEh @S HaRTalygeit e 16 ot

or example, the low power processor may haye a 32 KHz oscillator active
seventy-years-or Janger.and nzyaing. tar a
period rajﬁdgﬁ*‘l frerrabout Fentoraboutfitty

signao traMSier to_an actiye sjate, The signal might be external such s
years orlanget-Rekikolantacle.aspecis. fye
receiverimay have @hyﬂmﬁe‘gﬁgwﬂesﬁ@w:r
. . procgssor may, for example, be.running off a z waich crystal, e
inducting bt Hat Timited 1., Cansiigrseeqe,
diSC-Sh8ped, etc. The receiver may be
configured lo be pieced.in a nurnoer of
different locations, e.g., the abdomen, small el

the back, shoulder (e.g., where implantable



interest Is shown In EC' 10. FIG. 10 shows

WO 2610/07 T/US20091668128

receéiver 1 000 that is configured to’ e placed
on an external logical iocation of a subJect,

[0215]  When the réCeiver is in the sniff state, low power prﬁgh
idi

such as a.chesi.area. heteceler Thellides
an upperireasing pinta iC:totsiremas may be
fabricategl frof astifablAolvinend inafariar),
and Incirdes-armanuaiN deeressiale operation
button 11§20.and.a status.identifier,LER.4050,
Mich may ®e-used torelayto an-obsesverthat
the rece]V&F TS BURFATAG ME Ul Heriressible
operation Luitien.dis20 nenbomanually: win
waniplated 1o (raHSIHor e Tectiver from.d
storage @ade t0.R-AoN-sterage.nada.svhen
R ML UL
nicrocontroller0lihe ieceNRL.ens, Lamain in a
low duty"eyele ective state at an times 0
processinpuit ffam, The on/orBilon. and.nee
bigitat s'rqntal oodrm*e?%[wg%@is@ﬁrﬂ?ea Fgeg'rver
pc:levergd.off. INAEH S Mo BUfon [s”.
depressedito-turn-onthereceiver the me o
micro-c4fTQUIEE de:bOMIEES (e HhiT And .
revers the-D&RAte he idiestate-¥Vhile In
storage made, the device may draw teas than
10 eXfrcRitH S §A of current or less, each
as 1 n&or lesseantt meladimng 0 dkrnA-ordess..
This configurafion enables thé device 6™ "
‘emain at greater than Q0% usefui gallery life if
stored for one month (assuming the presence

of a 250 mAFI canary]. Such a butter may also

P
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contact’studs whicn are positioned’bénéath

each up pe{_tps&ud.As lIIHjstrateotI,t tfhe st!udg.tare
operation. ecelvers may inciude a g{orage state, for exi ple, exhidiing

off centeryihrespectio. their.dry. elgciiode

layer in therdirectien of the-outeredge ofthe

petal in & HEIHEF S Shi i THEFEASE iffole

ate, the high power processoris i, and other receiver elements stc!

Size ctiveon-any-fetegiven studs.n-adelition,
ntiere désired o EONAIENVIY dradient may be

associatednjth-each stldy.6, ey.altering
The patt€tt of the'porous tayer 170 and/or
modif ying.the.compasition of. the.diy o n e
electrodertayer: Of interestirtstich aspects is
where a.conddciivity gradient.DCEases in.
conductivity irethe direction-of-the euter eedge
of the pafEhL TUZHRIFIGS. 13K (5°130 Bhévice
various=views of nc-alternative-externakpatch
configurgtiof L300 RN ICIHASS Kya 7.2
electrodesd31:0-andrd dBRO--afhexial e s,
structur€ aVIng ar auhEsiveE batidage

sucl relal wireless communicati moduie are
cordlguration. patch 1300 includes tuppielr
flexiole"gler STPPOT 1370 it bodorifiexible

support fiﬁﬁfwhie;tmetite.gogﬁhsgvi@sp&al@wnaln
FIG. 1 e ogeen o
circullbaligry ecineonent 4360 and elecirodes
1310 amd"1B820*AS stiown i FHEpd socthe
bottom sSurraces ¢t eléctrodes 1315 ahd 7520
are exposed. As shown,in FIG. 13E,
electrodes 1310 and 1320 include lead

elements 1375 and 1370 wth provide for



performs the ciattal s gnal conditioning and
proCessing. Accelerometer 1430, sUM48'E le
ee-mis Betels: ometer, is shown electriCally
coupiedio.digial ASIC, 142000 pre aspect.
acceeroffeter4480-16etectrically coupled-to
analog 4Si¢ 14710t 18 al86 UiRderstsod that a
digital aesclommerer may he imp:emented
Microprogessor-4:440.ie-shown electrically,
coupled:te. gigltal A C. 1420, andhHashn e
memo:STTA3OTF urtirertiore. rridrogrocessor
1440 is shown.electrcallyscaupliedLqzadio
1460, sucttas awirelessiranscever, © o e
[0242)HE TATE Brovides R Biack diatiat of
another exampie-hardware-eonfiguimiensthat
may be [nEided i 3. fEcelcar sRef as feteiver
1300. aeeording-te-oreasect<Gl to invention
Within' Pl A7 ST 1,00 " Iett e -
1310 ane:1320 are:showneeetecally:coupled
to opziofial, o Hofse, SigfifierwayTa81”
Anaiog AS:d1462 issshown.eecrealeds
COJDieTrt WA TAE T adher fiiayriicitde! Mr
examplestile analog tient end ot hardware
Spler‘T490 Digitat AStE-1463'is shefves
elactiicaliy.carmies io.analege-A Sl 1db2.sad
performsahedigital signal condition:rig and
processing in OM asoect ASIC 1463 also
inelhdes microprocessing and 1464, which
may bo any convenient micrapiocessing unit
such as the CORTEX-MP, rnioroorocessing

. mPm N "



v,() 20104,7511.5PCTIES20'.9206.9.125
[111T244TE1G 140 otovides a block HiAGFATH ofi

yet anogzner example leariorvare configuration

that maybe.ineludedinafereNEr, Sithas
receiver<:300 ~aceorditg-to-one aspecttAsthe

inventiofL WitfSi NAfdWArS SYStem 1499,

national&MArT4Qie-:E@ne Raryocoupled:is «
electrod&8 1310 AR %30 "SEE 149218 HEWN

ttention signal responds 10 ihis de-

electricaty: eoupled toran-optional: SR A 1461,
accelerdifieter T430-1ERJefattire Serise: 1494

initiated messages from the L HPP is then disabled from receiving

and radier1498£{eq. #ASRI@RSES: responds o boin the
commenfee. ot Figo e e Riding e trarseeiver)

the system s the signal asserted as a reqies or action and the

SOC 1412 nclides processondd92.electrode
in 1484 Bawa%g""fr*m“rtt erd 1456 «i g arrsgoedy

ttention signal, the, HPP. may enter into,a | w power idle state. In

eotwarcgvasmmmmaLIQQMQ% H:Tele I
physiol athesemlng nodules) and sofNiale
definel radio 1488 EGEare, &0 o
(ernpetature ‘Sensord 496-may afsoeieso s
included T SHiofE AS$)C1470- Bt papia-
1499 (senser-fat-sicans. 4@@45]evra@,rep&$eed
one or fiBlg baffiodHITS 01 TeteilerTtiay
be covered-with: akeo{at@&maé:,ofvsélg&, res
searng Iayer e.g as described in United
Slates[oAppueatlsm 2erial el6.1.2,296 654 «the
disclosufe BTWHCHT applicasorr s herein”
incorporated By reference The contormar, *
void-free sealing layer may = cnaracterized so
e lhin trot" coating in (her Its thickness is such

that it does not suostentially Increase the tots:



[0246]Receivers of the reeltiOn may include
an acltre"agent delivery component & a¢tive
agent delivery component, when present, may

ted in combination with twg types of messaging, as described

vary, in smith mmances, thé actrec agent
celicerspeompomernt wsase ceedie Segteore may ve
emplgyed { nd messages to the HPP. This class of nessages never
componghit.OLiNE FEEeiver . WRCTE Tk o ey
componem-may thelided seusee:of arv atrtre
If h engds rieg of containing the
agent Céi@ ﬁi@gmjéhgrjjgr égg}/:ﬁéy éﬁgﬁ;e LPP ser?ds a
conthositian: maywary ang inelude=ne:-or
more &€fiye dgelts I CompIrator wigra |

carrier cemposition pwhere the - atriek. ne wee
com posiiﬁejﬁheﬁifé erB(ésiaal,ii‘q { sm@erdﬂadation {i.e., the
HPP-initiated megsage) so that it tan immediately respond to the LPP. |

compostion akdmaywescanigured.ie-pravide
for a antit fiee rethease d@ﬁv@rysmeﬁi@?fy&@w

. message to the HPP. The LPP then uses thallength to request the HPP-
desired A M&a@%&ts&%w&w&@mm&m&pm
interest inckrde:ourerenot timited tor solfd
delivery foiHAlS,. SUEH S Hali 2t iaster
delmenydformats; and-fluid introduction
fontratS a8 IO BRIBIENE ToMAS Al
-formats-that-employea-miereimediens Lep avays

he st i W €5

carnoorgfit, 48,deSEhed I i Ester dotd] Strew

questidn 1fom the L 1s not guaradteed [o aways ge

For ire:pentacle fecevels.any-convenient
arrive Bgbrit defvery formarnay e ermployed
Examp es of active ageni-delves,throats.of
Merestinclude; batare-not fimjted-e-fncse
described 11"11:857.83" the disclosure 0
which is 'meth incorporgted by relewntre
Cepencling on the particular format, the

delivery consonant may irclude a device




a sensing olement, or a combination thereof
WO 2610/075115 PRI /US2009/068128

Concur mien-noodles can nave a p0-one or
hollow shall As used herein, the term "porous"

while the HPP saw cojrect data. it is the ¢ mple}iin of case 1) above that
Qjé I

means having.Ql %@&M@L‘i&l roughoui.an
least a portion of the iniponeedle WO

2,110 65 I s euoppersulkier-My large aad
sunciontRPirtEmENHECEs ho periitpasseaye

Is from the sitioning System 'of satellites api determin:

of fluid aneherserQmatertads.dhraugh.the
rnloconeedle aced herein, the term 'horow"
means having one or more suostantiarly

RECEIVER CONFIGTRATIO)

annulagsores.of.channels.thraugh.the. interior
of the roproneedte-sirgprpreswhick nisveca

diameter,SUifficiehiilargs 10 Teanin passage
of Paid snererselicmuteriaigstiwet.giv7 00

fated with a desirable sgin IocE}ion As such, in certain as| §s tha
i

micreneaCIE IS aiilaL Bongs gy eXten
througheut-all -or-acpelen-erthereeds Hithe
direonotf gt HinE bt e Hade  extetitint

bracélets, hihg, actessonies; e.g., 08S, eyeglasses, €

parallel todthesdircetion-ettheneedieos  swn
branchirfg br eXiihg dt & St o Ere hEe

i le
e nstances, t ivers are configured 1o touch a skin Iocanondbut

as appicpiarolesalid-erperows merpiecdie
can do HEHIORANFICTE Besitest ores of 1Tare '

arficle of clothing, an accessory, such as a belt and a shoe, and a pair of

tine mict,needles may.6e Loated.nitsqlie, v
porous, P@‘F‘%WYDS@M‘FWS&M@&@I sparakyfited (if

1 em, including within 0.5 &

porouseF hollowwith 2.SensiNgOY wmme
eiflusion=medifyingmatetial [BR50) e
mplgntation info a subject, .g., on a semi-pernjan ermanent basis.

microneodics can be &onstricted from a
varety of motel Eris,

69



including_ r_netals, ceramics sermconductors
cpgantpspolymers, and comicosnés ‘Gt
uction materials of Wrenn' include, but aie not

In thesg aspects, the recglver is in vivo during use. By .Jmpglantable is
limited ci-phAFMACEETCALGIAAS SRITIESS,
steel, golekMarianznricket: irorm, amsalcrhmmlum

mentyfound inside. f azbody, for two

copper, BATAAMRT-RIATALRT, A10VS:af 1figse or
ether metals»siticeny slices, @©X0d®§ ameh. n
polymerg BIBACAIAAEGIE By NETS 6f Titerest
Ino)udc,actoredaot arerao.lO-polymners of
Ivdroxy EOIAS SUCE, a5 TatHie derd ar gy cotic
acid ooly‘laezqadage m@lyg e Jdm,d.ng but not fimited to:
pOyIaCtI Iacepn a nu gﬁggigngz a?ﬂae@ abdol mﬁ:ggln)
PEG polyanhydrides nel fgfti]&gasl@er&ced
Polyuretha*ﬂ?s*a”ﬁbPgFeLv&yﬂ@eaelﬁ)da'wP#Evaenc
it is not physically conriecied to dny other type pf impjantable Jevice. In
ads). and polyEATd cCrapriactaney Koh
blodogradﬁ@'keepg)leym ers qﬁ; |ﬁte|e§tlal:n§ﬂudewbut
are nOt mtﬁéﬁi (o vplnycgég Eg cts the card\ouvas:uslai
colyrnenﬁa@wép@e add d@rlmylebneévdqﬁylsa@eibaetee
nolytetrglIGAfEAYIETE, Ant BolVESE f§ P
[02511 The microneedles cam-as configu red
Verh Sﬁzéjcgvse IEe COI’:EUCUVB y‘fgjgjtg t?gngﬂ%j:\ ?;Eg?g;%md y an

inn Ins penpendicwar; arthe Gress-5aGHoN
can pc rfot THTurar Frexeiple:; ples e

the receiver element necessarily, varies dept dmg on the nature of the
cioss-segtion.althemicionesdle caklges, ne
polygonat(sr.echzs B WASHared; s tiare

signal ‘emitted by the signal generatign element, .such WO or_nore
triangula. 00100 g, 5t Snother dina.Tie Shan
can have one or more poores Toe
cross-sectional dimensions may vary, and in

soma instances lenge becween 1 pm and 530



with the microneecle Wes or pores, sect) that
WO2010/075115 E/U 2009 068128

a biological fluid can flow from the fi§
sumeendlng the mlcroneedle through :ha

W\ll be p wvided with two or X&T trodE' s that a € dispersed at

mlcrencgd =2 l1e rJl;LEDmI & QLan
active agecm cemacsitton care flowfrom the
chamberfhraligh.the mfcionéedies ahd info
the su b]e}ctAWIfrem desired: the-fuidahemeer
is attachH b, B Iotedralid it e siibiState.
The fluids chambercan-bessuostenta yordgmsl or
readily dgTOMASTE. THA TIUREONTTE, CRTYE,

forme tross.©ne-0k melaeatyme@smmafeal@
celestess&ri ' Cutidietteror etrnBtHaers”

manipulated to fransition the receiver from a sto raiEmcde 0 a non-

thereat, in.one aspect.iee.fleatLhanines..
contalnS‘“a"’p ge‘ar“ab%rbemwmﬁ@rfafesuth
times 1o prooe S, m ¢ from the on/off button, and the diigital signal
as a spQnge.@el WLRARerok P Ie aka
The fluicClranliver meay incluee e fluid-active
input and powers the DSP intd. (ts dle state. jje in storage
agent cofpgsition. whichinsdes one o,
more active agemts: s combination w;taheraoles
Car”er fqmu[@slgm%e%iﬁg?of a Zgﬁ éﬁﬂﬁg “Quch a button
can initiadlysbe-2mpty-er Gah. CORtaINSgasor
one or rf‘g‘p?eémfﬁﬁgéﬁfﬁ”iﬁ“’aﬁ‘l‘ﬁf't’eiwr‘i‘“lypgt’é’éi as,
ition or alternifively, such a bution Thay be employed to manually

itquid or.said patticles)-Qr astive.agent(s) eta
as dedfr@d I@Z%lWhef@ed@Sfféﬁ“Themw“ in FIG.

shown in FIG. 11, receiver 1000 includeg uppgr housing plate
Mcroneeole.camnonent may ineide.one.r
more sentsrrrsm'@rﬁhfe’ Sesorsscar e fecatedin
the microncedle or body Of “the" devica (et
examole in use ield chamber) The Sensors
can be in or afraeled M One Of rnore

microneedles, integrated into die substrafo. or



collector. 0.g . in the form of a health care
WO 2019/073115

network server. etc. of the data thef ¢6iiibines
:his receiver prowder pate Wlth additional

1120, in a fluid tight housqﬁ; hile a_snap-fit interaction, is

relevantdata.acoi.the, patient. £.6.. Weidht
weatherropM;ed@caksre@@?r?vda’eaebertelﬁczan@vMay

1o ef via a suitable adhesiye e welded togethen otc. o
oreCess thisdispATALe data e provide iy
spesiirc a&ﬁdﬂ@ﬁﬂ%@)@&da ~&adhddbEspecifieneam
f025Y 1Syt e L Ie T ERIB e w. sy e
inciude.eeftain aspeects.a - signal 4eceiveontc
aspect df 4 TECEVET Al Grie Grmbte TEMs

ers associated with the upper housing 10710. In one instance, upper

15Ws ofdrterestdnduce thosedaseribed.n
POT ap?ﬁsda\tléﬁélgéﬁlalmcﬁs (not shown) which in turn provide

lectrical connection to_the integrated circuit cor (donentﬁZO,

PCPU&2006:0:163£Q.pastaSRed @esve oucn 1140.
Wa20069F16%%1 87 POF awplﬁawowgeﬁakm
PCLUS007/C82563 ehYished as, oo
010,200&1082136: P@?f‘wapphsoamﬁ aerizgno
PO OUSSG07I024225 Gibiishied &= =
W3 120@&1@6@6%@@%&[9@@9@0@ serial 1Cl
POINSZ00 71022257 08UsHiad g o0, -
2000/0666ts7: RGEapplication wnal nos: o a
POTrUSZO0805 2807 BHOISHEN S, " e
WC.20198/0g5-2:: P acolfcationseliakbie
POIUJISZ00B/0S 3% a9 PUBHSHEd 85 % -

W0,2008/201107; RO application.seniakno
FOUTIJS2008/056256"ptiblistied g e o

W012008112547 . BOF applicatipn.aeral.iro.
PCTIUS20087056299 published as
W0,200E/112578; and POT acplisatior serial

no. PCOU320081077753 oubIEsaed as WO

rmrn s 1PN & PN



[02601Another example of the sys<ers slide
preséfit'ifivention is shows in Fig 153 F1G"153
ceps=a system teat me LAOS asOrge
15107, aJecaver. 151052 GietoieterislD, a
wirelessrcommunication umbSilerer suien
commuriiGHON iiks.f BLo08E. abd & d85age
manages1b 1681 he-system generalhying e
providesTHtENENE HESHENISTS 16l toHiofing
Os delivery: of arde@sage ay the syringe 15107
Ic .g.. suboutanetd > neede-insertieon.ertuer
currectioi"\@itH-ah Thirk VEnyus gecesy’ = n

a flexivje structure having an adhesive bandage configuration. Paich 1300

device,. Wlhis.conRts. omay.nelude.dotexample,

detectingthfat ‘ﬂ‘fé“gyfi*fgé‘ 15 FOT sigproxirrrate
cuivbattery componert 136 a7d electrodes 1310 and 1320. Ag shown

to the patient, measuring the.amouni.of.ihe

dose adrririster =13y thesyrricre58 1O, o

elements, 1375 aﬁj 370 which provide for elecirical conta? between the

communicating the neasuementiniorm:ton to
other deviees < seech-as-dereceiver 15k bthe

scribe

giucomgfer 151, LDhewireless deViceS, ..
15115 anglerthe-desage manage<s460. aid
providing tHBteLE fhfaAoH e veHore
of thosedewxicesrdir-somesmplemeriations,
the feedBAEKIATATAON Ay orevent the
administrations wiryecionteiofthe.desageito
the patierit-sing: for exaties-artfnfettock at
the Syringed QLAY LO PrEMENE: G MARG. D r m
dosage "Thers§rimg &1 5107 rrray besee ©h the
feedback, output a visual indication le.g., a
light emitting diode itLED)) or an aural signal

to indicate that the dosage is rot to be




(0263)'n some asoects of systems of the
WO 2010/075115 PCT/& 09/06t1128

|nvent|on a receiver of the invention
includes t: muqueurpose connector is

ital ASIC 1420 is shown electrically coupled to analpg ASIC 1410 and

operatively.caupled 10, CineE 8 RANENL A v
another teytesvigethemrriti-purpose-connector

digital 6810 1420, In one pect a celeremeter 141 is eli trically
ol

As eviel Yed ahove,Otier devices G
recelveram@yeveeam@ematwelw@@upqe@m shown

inc:ude, ‘Gt afe Adt Yihited 18 Anextetnal,

charger 1mv®@aarﬁksex¢@mal pp:warming
device!"dh OUtETArddta Processiig device,

nfiguration

etc. In seme Bstances; the SYStem.fiayh 1o,
include fl“fé’dféééi‘vféiz"dpé fivETy coupreey a

ngise amplifier, (LNA) 1461." Analbg ASIC wn_electrically

patient either.di,ecily-9rde. aneXernak rom e
piaxonal'erid ofa paPeﬁt‘*séggb‘tfra’féd”'d@vr@é

such as BRplaNEd medicabdeNCe.
102KWreresthe recenerse ewratmlwcessm
couotedfo-Enexternal feyiCE T hay 0. .
directly ceirestec-tosthe-exiernal device-oda
connectgl 16 heE etetnaraEvice tHe iy dne
or moresdistinet cornector-deviees;such-as
cables, KOt BaAIRLE SIOTHR AR =
enarn0|e4aoafsxaxas>eaetﬁmab@ew@& tS-aneecernal
programifiiig devicer e provrarmiing device
may be mMowed.t0:change.the selungsot
thr.: recéiver Pore6rarsic, the programming
device may change the operating settings of
rho mceiver, for example the parameters for
signal measuietent on the patient, frequency

Of meaSurement, duration 01 meaSixemelt,



[0267]In Certa.n aspeC-3. the Systems of the
(10/075115 Pgl“ﬁSZOW/OGSIZS

inveéntitimay oe cap eyed to stair
aggregz;ne of inlorrraLion ihat ircludes sensor

3. 14D .proyides a block diafram f yet another exa]wple

data ahd..adtoinisimoch Gata.rot example;
one Canreesmm? Tﬁhqirfh?;g'ealqr of p?t@glti@;h@ithin Zardware

system 1499, optional 1461 is-electrically col 10 plectrodes 131,
resThatiiivate; multi-axis, ar CetRafion tata,
someming steuttheo kil dstaius, ek co.

. irel G nigat le | ing.a g Cajve; C 1492
somethifg ahOTY ETHERTALtre: and detibel.:
indices thatwill inform aboeutthetotal-astithy
of the s@ﬂ@&%dﬁé%’%‘” ised't9 defietare a

erature sensor 1496 may also be incl insingle 1470 and/or

physiologtcal index-stich as an activity index
For in$tah & Vi P toT & TS aorSe [1q receiver may be

temperaiiiies oAt raze Joas-ip.a-it. and:
‘aspiratiorgpeeds ap:rillionnigy-tes. wdre
sealing layer may.be c¢haracterized as a "thin-film” coating in that its.
employed.as.an.indicafion.hatthe person.is
being a@ﬁyetﬁwgmuramgjl\@isz thecamount of
calories g pEMAR IS LA thal itsfant
could hesdeteimined anttieer-eisampie: & =
. thicknessg i range from 0.1 16 10.0 ic| inaral from-0.3.10, :
particuldl, PG SELISTAURSES, BrHid: Skis
acceleragen data-can-isatetheta person-is
walking DTS SET AR RIS, "AT fony et oiie
can infeshow. ruech eRergy: heynal eddsing.dn
another gscotl, Body T%lﬁl%%ﬂfﬁ?ﬂf?ﬁ;‘!ﬁ{?;ﬁ

tram impedanece.data; 00111d.0n comhined
with an Zetvity irftex gerierated fromr: me @

comprises fon carbide 10~ create a highly corr]sion resistant seal,
h

combinatian.QhdneasWed:gicalatne SO won
generate a physiological index userd for
management of a weight lass or
cathiavascular health mogram This



receivers may be implemented in various
WO 2616/075§1, P(C:T/USZIN /068128

wars, ifclliding an implantable devité
mairnolantabC device, such as a

oxynitrides, G nobe mejals and alloy uch as
suocutangous.devk e and.an.a.dreialy.
aepliet orpositiored devieersuchseggn niie.

n caram‘[se or other.carbides. The layer ma)bbe a single ger or

personal SiGNALIRCRIVET.ant €4 N
used or @@muﬂcm@nlslwmnao@osag@cdelrveermal

system. EXAMBIES.OLFECEIvVET TOMPUMIIONS of

interest meludepoutare not Iskmbt@d eyt
describt i PCT ApdILate Sefial Ny
PC |VUSQ8§1395<Q>4\8€ Fa‘ulb ished-.as.We- components
2009470773, PCTAPHITCAtGH SefarNo.
PCT/EJ.V§299JVfr055545 published as WO 2068;
09518@2433@@%\;\;@92@,1@%11%@ 3 eﬁq@pdqmtlon

Sepal NG PCIISZANI0RAZZS IbIEHET as
WO 200B/060620 alp-ROT-Appheation-Sprat

US 20067016370 BUTSHETEE WD ==

vary and inciude o 2 O more ac V& &gents in combination with a carrier

2006/116+448: the disclosuees of vuhiar-are
heielr INEBIPBrated by, FeTferette: O o=

profile, as desw Active agent delivery components of interest

exampleof a.persenral signal teeeiver for ate
with dosﬁsgr e‘teliver yﬁygt‘érﬁg"ﬂ%‘”a”éﬁtch" =

horetic formats an ts that employ a micyoneedle component,

receiver.semavahly. affixed tate.sips on.apparel
of a userr@ther rrapfememntationsrclordesa

aclive agent dex v formats of interest include, but.are not limited to,

wiistband.oLen.y A6eess. OVIGE i NSome.,
mplem@ri*aﬁ@rrs rethee resenerstnayedygoma. e

|mp|ererfea é)onem r@)i_gcéxﬁaahldehce [es] onent that prorzdes for
receiver associated witt) :he body, e g,
Aicated inside, or widin close promniiy to a

body, configures it receive and decode a



[02731192 invention also provides computer

executabie instructions (i e . picxyarertVigy for
performlng the above methods11 e combats'

y.of an amount af the active agent composition from the source to

exeCUtab‘j%“LGa.ﬁm‘g‘g méﬁ n@y (ﬁa%t;v@rpe@nples of
physioakdaarkHitrereadablemeditrrpscro i

Accordlﬁiie:é:rgeiﬁ\;égi I‘a’:ﬁ”ﬁiﬁf}eiﬁgﬁ/e aﬁbdellve bt r
readable- 17t 7rQ54m-containimnge compren, e

programifiilid 72, Use LT ASSENd ARt >
mot:assHiea signat @@ﬁ@t&@@abyda«e@@mp@séton
o' the in{BHHIOMN & U &S TEVIRHETSRELs =

active agent in acedrdance with & predstermine dosmg schedule, in

[02741 Asteviewed-aeeve«sincertair-estes of
intercont Rt GITVE TreidES arsemictittictor

sed-loop active agent delivery device), etc.

Mpport comment Any of a varlety el dilfelent

Microneed

prOtOCQJﬁ] n;l( vers oq the mvegg n(aey§cll|1(§g armlg)pe Lac'o(r:n!c:)ggr!

the receiverstrdctuses and empanels Ekaaelseof

For exaffffle; 1116l ditig, oEposilietiard fiidterial
roneedie comp ént terest are configured for fransfer of

lemovalp;oeygnwcga,pe«rs;maeas&tnjaemmu&sme
such as:Mitro-Electra’ M@cfﬁﬁﬁ@af"@y@t@ms

|croneedle components may be configured to r 1.in vivo sensin

[MBAS) fallicationiechaguesnciuding sugtace
mlcromaze#ﬁWWfﬂ@'faﬁ@burlskpmrc“mel‘"ﬂmﬁg

0248]  Microneédle '&mponents ay inciul e or more mscroneedles

technlqwﬁe%,mmayc (=W=TaTnlleIST=To MM ICToTe M) iToa MY
techniquessthatmvay-be employed irrcertain
mor icroneadies re connected, a fluid chamber and/or a s nson in
aspects.of Jaoricaing he. strlciires fhcitide,
but enwet @gf&éet@ma@d@@@@maﬁn@m@a{h@dlc
ele eof dle:
at deoo{fof,.Blas i SOtidT. sAUERG: Pharn
evaporatienpaysicabvapordepesitioionesde
chemical vapor deposition, plasma enhances
chemical vapor opposition etc. Material
removal techniques included, out are not




[0276]Aspects of Me rovormor farther induce
020807 5118 PCT/U52009/ 68128

methods of uslrg receivers In mothscs
receivers, a receiver receives an input S|gnal

structure sufficiently farge and zjgfhme tly interconnected to permit

in some manneL.herehelnput.signalmay
vary Exaqfrmpflegnof“mp?f sigrrabsrinekerde; 4ot are

bore: hanpels throug fnterior of the micron edie siyucture, which
nOt Ilml megmrﬁ Qytoggnd;g Iyand/or solid
recewechascgsnr&l@ Mueh-as maw@ebr@oeweﬁlf

from an JEM Qs Sal Erieratdcvicey,”

signals staineddy dewee-Sensors: Mice-as

phyS|0|dr§|i§‘;a;j:: maya coz#!?f %Qg@ﬁirqu ) an orgh:gsal
signals. «tg Mareus aspects oftoahvention

further |ﬁ‘t‘m‘ce the device actln in some

The microneedles can be constructed f variety of mater;als

wanner mcrr@spe@nsamtosa;&@&wagfgt M@l oo
S|gnal egv#%l%gigg arstgrattora’secomnd

e stainless, steel, gold, titanium, nickel, iron, tin,

device, dejﬁéhagp@ama@lwreaagamxsm a.slbject
with whitfr tire tlewiceriscassocieted et meret

include, but are not llmu e'dg g;ner;of hydrox Lds such as factic

[1)277110, S0me. el o nvention.as.an
optional-stepsvarsignatis tirsteonductively.
transmitteELIFArT AL I Siva, TRAHE e SiiEh
as an |EMIW@R@O&F@MWW@G@gﬁatlwlﬁevtrh@ﬂate
received &5 tHE FECEIVET where it may be,,
stored t@oaseraﬂbem&fyé;pw&ammltt@dem anether
receiver, BULF 1 A N EHer Hireeyor via
a third deuice; £g-extemaddadb, ete.dathe
method%"f)‘f“’l?h@%ﬂbj@@?ﬂ"ﬂ?@ﬁﬁ orreirfwhet,*the
in vivo FarB-Shisrisan TEM e iEfa
administered as desired, via ingestion
[02781The sdoject methods find use in the

Treatment of a venom of different eolifil.-011S,



associated with the disease condition aMicting
the 'SUBJECt, where arreLiarator, is GSEHIfE
creed sense in refer test joast a reduction in
the magniftide, of 3 BaAmeter, &8 sbintgih.
assotrated with thergatheAugica-conditions
being trEATELAC SR, TEENt 440 rtctudes
situations whet the pathological condition, or
at leastzsymptorms-assoeatedtherewithi-arc
completglyinhitifed. 6. d.ateveiifed froff o
hapoen'ng;-or stooped, esg-terminaied-sueh
that the Zﬁﬁj@’ﬁﬁﬁ:{i‘im PSS trai e
pathoyegbal¢onditienser-atleastidh@mse o an
symotorffé (Al thataCIElire HepamoIcybal
condition Aceerdingly, 'treating’ or 'treatment’
from OCeuiHRG iR-anR.animBabiRALIMNAY.Dde, an
predispgsetisne iseaserouraces motyet
exper enga n.exhibi symptoms.ofthe disease
(prophyP;&cﬁfccatr@aﬂﬂgﬁrtngl ﬂl’ﬁﬁ'ifthﬁg“{twe tsease
(slowing.Qraieshng.its, deVeloBment), fnen
Oviding-relict-frornthe-symptoms-orside-etas
of the d SBASE InCiUaiNG hatiEtie freaient).
ard relieving-the-disease(causing regression
oh the df3EASEY D71 VALELy BF SUBECES are
" treatabte aseerding-{o-thepbesentmetheds
Genei alf§j SEfEl SUBJECTS dfe hEmfiiet s <gr
“manilraian,’ where thege 'arms aye used
broadly to describe organisms which are MINI,

the date mammalia including tie orders

. o~



[0284]Receivers or the invention find use in a

valety'¢f'different applications meditald$pects
of the resent mventlon owdc the clinic,an an

he device (for exa Ie. in tl d ch The sen: r’s can De inor

Importar;ttacga@%vorleq o‘ﬂn @ﬁ@ﬂ@e‘ gsubstrate or
armarnermeﬂumwam@martwdet@etleﬁmaﬂderest

fude senso ressure tem eramr chergicals, and/or efectro-
|dent|f|c§i$gx@ fi f 1 Qri etect the
actually ndedwear@dwmwteth@oyd sFobb@vnere analytes

applicatfofis b haW Infofiatio s device.

enzymes hemo

and System are-mdHicfolo qéqaprlmafu@nsm acid
Include, BUEHE hBENImMItET1C I mohiterit ‘g

ones such as 0s€ associated with ovulation or pregnancy, drui

patient compliaReewitk: psesgmbadqtmerapeutlc
regimenSrtiertaiforifig th@fﬁpé‘uti@“r EIS

configured fo detect includ®’lactate of athletes), en PH,

based on.PALRALEOMPIARGH. (2} TORIAHDY
patient oemolaricerirelinigat trialsy ) no o o

mmunication with a microneedie sen[ﬁr mlvctlon module, which may

Monitoring.Usage onconto ance

and the tke<E aclrofthosedifferentitl asi*o&tlve
applications i8 féViewed in greater detail below
In PQI.Appiication Sedai No
POT(L?§J}>0£§e§a%§ehﬁ%épQileaz@ewpsszg!ej\lo

PCTIUS202/(024225published ar DO m
2008(095183 " PCT *pp’rfe%t’tlﬁi“?‘@é’rlaf ftore

PCT/UG2007024235 puclished asSid. v,
20081063682e-are @@EF“fArrg htraeor Seriat Na
LIS2006 016370 p.clishied a5 W 200681167
'8; the d*F@@b@@upes f@ﬁpwhmhsaaeephminp@@@
:so ated by Teferénceé [628b]ReceVers 8f™
in:eres: also find use in_conjuricuondelivery of
themseuce fluids to a subject Of interest is the

5S0 of the receivers in conjunction with smart



[02B1 Tho receivn.r may be configured to

lease’thié determination using any €6RvVeERTent
protocol One or more aigOrehmS may be

ctor, e.¢., iF]:he form of hea%\ care network server, etc., of the data

employed Whleh.Se .0 0AIRE s o
phyPoo Mcal-datas termake-acetermination as
to macthgr a.geizure is apout 16 Beelir 6 is
assuring’Examples ofsuch-algerithms induce,
bat are {OLf,.EL-T6: TGS fo- Andifated
seizure waring (ASWAsMicor exampe:-as..

descr bed TPHHBISHET Orifted Stetes atent
Nc 20070240766): algorthimsfer detecting
chirp ik X Teduoncy veftatioffs MATEEG
signal (fer.example.as.descehed n-Sek.elal
'‘AnalysisTof-Seirtire EEG nkindhetresileptic
Ws," Garnautalionaliand. Mathermaticalos
Vicl hodgtiﬂéM%t?iei?zggye lGrres@ fseesdpns ae
Deoeirhgl 207", DalEs.225. 23468 wnen s
102361 mrsichraporoabons; oret lothom ofed n

« certain peclﬁ wherel this external _device provides a nurréer of.
¥

deteCcigii of anEPNERfic SeiZig Ma) tEstt in
a nunfberci-aedas anakactionsd toam sna
instances, HETECRVEr Y He Cotifgitedto
produce-anchemit-an-alert:sigRal fie-akerbme
signal nidy 8rimay nal he detect:cote is the

An example system of the invention is shown in FIG. 15A. In

suoject kosexampleythe.alet:sighalmayrtake
the “cursTof'en auditste or visuelsigral which
can be deteste bétikk%g:&%l&l@@f tlbﬁmated’etnm
signs, fray also be a sigpal that is sent to a
hea,,h care profession or the, person. e.g.,

veawiretost oorn-nunication poloacl. The ei.ea



from hypothearia The leader or medic Goering
tine"féadér/medic unit or a person &0t Mg
the centrgol (S:.orlltrol gsrzl(jtina dThar) notify other
soldiers OF meciCalpersonnalin dhe.areathat
the soldiershould e <reeted tonethe cendition
as soon ¢, RASSIAlE, ST & Radmded .
solder camep-monilored-fer-symptoms-and
severity (Bf 1]l 6l SRoBK BTG 1o I6ad
[0292]In-these-aeplicatiOnb.each receiver
may be BUSHIMTEIITE parioularwearer.
Thbs, a giveR $eeeiverdtayeaRtalfe pien, og. i
I
allerg i es;&&@%ci@ant@%@ﬂ&&tm@r Rmi\ess,
informmon Whct ke be'macrtent-to med.cal
oemonngltieating ting indiedual. Sadiicnally.
the receiretmay keepreeshotrphysiological
historyssuchras-the boedytemperatures shead
ale, body. 605000, Bladd Cres sl Sdgeén
saturatiomand-IFORGIFRt for: the tastlowr
hours of §E51E BHAeT e BRHEU T e "™
,Mormatien- can-on:fomvardec.io-a fed ms
eederbrgUiC Rt ot T O MAiNT d: Upon
requestihis-eambe-acrmolished.eitheshy the
or by a directdink Lup.betwelurthe regeiver and
Ihe leadetmedi¢Unit-vhesr a2mmedictaving a
laadorimodic unit, a:rivgs no treat the user
[0293] in these moor:cations The receiver or

leaderrnedlc :mit could Irelude



graphically monitor the locations of personnel
/O 2014/0751 ePCT/USZ()O9/068128

on thé'battlefield, and/or to view Ir
yhysio:ogtical conditions ol each soldier within

tne command.striciure.for thal leader. e
leader/medie-uniymayreceivestnformation as
to the logAfGREEIE N inliEd soldiet, aid, may
receive medicalinformation-Mule-memedic
in rclocalfig 1o He°sac o M saiuier. Wsh
used bysa medicpthisunit etehiesihe-filediC
ID area Vit SIgiis: & oihert oiffiation dbout

sage Uni dosage manager 15160 provides feedback Information fo

nine injured-selderprier tosastuacla examining
the sol[gzti;*zé'i‘c“.a”ﬂ”-hus, the medic it able to conduct

Moreover, the syringg 15107 may, in someambodi ents, include a
u

an initiahe:a-aation-of the.mured.saldigi~A0
Nile in aarsii 0" He*Saidiffterdotatien e cse e
Additionall. RecauSe, e tECENRT.AS 0, vu
commurdeates aﬁifr?lkfftlﬂrydewn e et o
much of, a dosage is proyided {o the patient. Furthermore, the syringe
med:cal yempniiyl.ata.centid commanc.cis:
can instreetthe-medic orvdiagrosisiand «s.
treatme it DAFIHS A YR MEUIC S Eh ol to
the casualy - By eentinualty-monitoriag the:
‘ocation ATt StA BEIHE SOMERS, Siyiiicant

decreases-icasualhsratescambe-achieved
Additiondlly e tecrmototy TSt e '«
may receive a precise time when th sage is administered rather than
present inveation.can Oe-madified sightly.io
maintairnioTt =Nee 0T Care frreartan= -
medical aoplazaions while significantly
decreasing tine costs [Q2951While the aocve
description has been provided M tears of

hacking military personnel, the receivers may




[02991 The subject kits may also inc:ude
WO 20{«)/075115 PCT/P82009/068128

instuetions for new to practice the sub:ee:
monads using the comporrets of the kit The
. [0263] In sOme aspects of systems of thg invention, a regeive; of the
instructions.may.pe fecarced.or.a.suiable.
recording medien*or substrateFor asset pie,
. revigwed 23bo other devipes that the receiver may be operatively
the instruGHOES. May be Bid:nen.00.a e
substratessuehras eaperor plastiepale Asn
some instances, the system may_include ghe_receiver operatively-counied
such, thESAtCE RS AV hE RIRsEhtiiifie
kits as a-package.nsenyin-the-labeling at top
contertify, JfIhE Kit O Gotfipgients tHeress Le

! aSSOCia‘t@ddmno'ﬂnaea@kagisfregﬁrﬁftor devices, such as
Sin-pacKagifiy; ete1ff Stheraspectethe

gramming device. The programming device may be

Enstructions: are.present at-anleelronic, ne
storage Ueta Weresert ‘amna stitapie oo o

example the pargmeters for signal measurement on the patient, frequery
computer 1aceb 6.enrage.madmn. &.g. @D
ROM. agkantasetddryetrother aspeets: the

. operating mode of the receivel. The programming deyice may aiso be
actual ingtr, &J&GLQ%%Q%Q%QQIapﬁgéﬂmdmﬂmd&g
our means forobtaimng tirewstructiors from

for this purpose.  Programming. devices of interest include, but are not

a remote, SQUICe, &, Jid MG FATRMEL ale..
crorneledAn example-efthis-aspectis askit
that incl{fJes divieh REAress’ mare fie =

device, e:

instrucensean-be viewed arephorerehich
the InstlEHOHS Cal B dofHIAtEd AS Wit
the insc[ratians, this dnean-iQv.004aitgne. the
rstiictiofs fs fecondett an a suitbo sabstrate
WOOQO] Seng.ar adl-comaengnts.afthe subjecc
kits may Oe oackaged in suitable packaging to
ma.nrain sterility. In many aspects of the

subject Ice’, the components elate kit are



be drafted to exclude any optional element At
PCT/US2009/068128

such’this statement is intendw to serve as
antecedent basis br use of such exclusive
towinology,sdey.. .and.the fike.dn cannectian
with the lcpwg@:te,ﬁmrfgp@?imfrtéreer;ﬁ@mszcome»fse
of a tegaly&E. liniitation. ASWill &6 .Anosientt
those ofskilbifrthe artouporrseading sthis: o

. by _any _cpnvenign adiu iting the d. ) er,
dISC|OS ucu!l;s dyiy%aecp ce@stdtﬂéom@ Miyﬁﬁiaaéﬁ'%rél: and
describedand 4d mwed-heremshas dsekete.
componghts ahd fEattires WHItH et/ He

may take a varl configurations, such as a computer ullt-in or

rcadi'y separatedfrorm.er-cembined.witlh hie
features 8t iy P tTe otierseveral asper

phone, a mes$aging device, etc.

wencutAepating 6o she $6oRe.Qr-spikkof
We preswvinventionrirty tGetiedt netodcan be
cailued uikin.the.order af.evenis.reeked.ar in
any otherorderwhichis fogieaAngy win e gl o
posSiblg PSRN IHe FeLEaRiAg iaverisn
has been:deserilsed: insomerentait-byway-at
Mustraliifl abt, EXeripIE fof, HEFROses ot ddily
of undeirstandingds-readiy-apparent te-these
of ordingfy SKill ¥ tHe aft T TamE ortie o
teachingsetthis-inventiondhat cestaihio paen
changes™&rid ‘modific trorrs ey lve ‘nisee

physiologic measurements, to facilitate the oplimization of therapy by

hereto without ceoartno trent the Writ or scow
of rrie @ﬁpéﬁﬁé‘dwe#am?@ﬁ@eomimw ot

. obtain aggregate, of information that  includes. sefispr data and
preceding Merely ilfustrates the pincipias o
the invention it elill he nppeciated that inose
sae:, in the an yri,1 be We Co devise sasons

agangemests sneh, althChiph nos explicitly



2. The receiver of claim 1, wherein the
WO 2010/075115 T/US2009/068128

crocessing Unit detects and gather*
chysmloglcal mformatlon in the form of Iow
iminisiration data, r exam one can e the heart r

Irequency,chrtent e througi e elec

and whefarznthe mbireqqaencayﬂ I‘ﬁf@ﬂ’ﬁ?&h@ﬂ” IS
infor: out the tolgl activip he su thal n be us nerate a

associatgd it e SOBIEEts PrRvSIoREY:- -

3The reeewerﬁp@fu@lraamtezoesfuﬁtth@nﬁ @@mpﬁ@mg a

Commurﬁ/ é%ﬂﬁﬁ mhe amour%!ng &@i Yje&:g}sﬁ: ugzggjtléy to

rho processingeuaitywWhafe iR parcuar mynmic set
commurligatior FedvisTalons torviteiess -

a set of stairs, and from that one can infer how much energy

communu;an@m between-the receiver and.a
cevice gxtEMmarte” Tﬁé’"@‘ﬁbj@éﬁ%ﬂ(’fﬁx ratithe

a comblnatlon of m,easured piomarki

{0 generaje a physiclggical index
I’eceIVe ru&ag nCi @M’I& eam@t @ IJQ?LQ@'{G@L program,
informadoncto'the device externalto theos ©

good picture, of overall health,. which 3:n bElcombmed i

suoject A HETSCEY SN QLArIM, S WhErein,
cowmaricaten-rioatieusesdeguency: h@p}plng

mcreaset body tem! erature ot a cham e in the etectrocard!
soreaa SPEChUtT EaMURIAtON SranAT
5The reeeiver of-clainr 2: furthereomprising a

comminfttios MAtIE SIERTEANT EoltTE 1o
the processing uﬂﬂge@@hen @i ERe. one can combine
commuifieatid e e alows: forwitefess

sirain gauge; talso monitors eta heart rate, for use as a high-risk

cammJnigationdetween the receiver and a
deviceéWe f‘r%i“a‘fdsfl‘ﬁ“e‘%%j‘éﬁ“g‘t?(fﬁ“’tI“iaf fee

using the systems of the invention may be transmitted to a location where
receiver can-Lrevde. contieliformalian..q the
deVICE‘ a collection of data which is a composite of data collected from two or

more, e.g., five or more, ten or more, twenty five or more, fifty or more, one

hundred or more, one thousand or more, efc., individuais, The composite

86



extol-nth to the body and soherein the control
WO 2010/67511% HZT/USZOO‘)/OGSIZS

ink:imam-in is derived from the hig
-Sequency current hformatior provided by the
device associated.eathe subject 6. fhe. ..
receivzreefictaim Binvrereinntheeeviceere e

manipu/gtion of dataymay be gueh as fo limit the access of any-given group
external fg} the SRS 4 CORGTAL L. o
associatedemite aphasmasecticaG-delivery

system {fafACIINSS A hfadhaceUlicdr fidtuct

and can-adtemthe delivertdesage-ofamnd sener
pharmagButicalOr6dUSy 7THE feCEveEror

eir compliance maiches with other patient me e group,

claim 6. whetrein the.pbamareutcat delivery
system COMBiSES &-11 fid-tontaiffment uht

manipulati f the comEosite data to see how their patients are matching

having a.chamberLLntiguredlG.tLntasn a
luid andreeelmger securedterthe fiid Ao

. functionalities™ can be provided fo t grques given access 1o the
containmgnk unik. Whergin. e Anger Se me;
controlledgy-thecontroturm-based-orr the

0269 e receivers may be part, of the systems described in. PGT

central formafioh’ Brovidad o5 TheTecsiver.
B. The recereret claime=/yo-whereinchetiud
. Serial No. PCT/US2007/024225 published as WO, 2008/0483626 gnd PCT
co, intraygnaus. Rad Comtaldi R TR .
disclosures of which are herein incorporated by reference.

[02701 In accordance with another aspect of the present invention, the
receivers may be implemented in various ways, including an implantable
device, a semi-implantable device, such as a subcutaneous device, and
an externally applied or positioned device, such as a personal signal
receiver and each may be used on conjunction with a dosage deliver
system. Examples of receiver configurations of interest include, but are
not limited to, those described in PCT Application Serial No.
PCT/US08/85048 published as WO 2009/070773; PCT Application Serial
No. PCT/US2007/ 052845 published as WO 2008/095183; PCT
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C. The receiver of siairri 1 Thither comoriSing
WO 2010/075115 CT/USZ(Dr)/OGSlZS

a power management module eieclricaly
coupled lo faa power source and the

lication ,Serial Nh PCT/US2007/024225 published as WO
%

processifighbinit sueh,thathe. CoM R soro s
manag emmgm@ gigs@eﬁtfrmg %h@fpmvffd by

. referencg, One example of a personal signgj receiverfor use with dosage
outpui frafiy e HAWeE SeIrEd 10 e’ e v
processingunitandwirerein the: powero « v

COSS vice, |l me implemenialio eceivers may be
man agemr%ft dfil(;@ngi F!f@rjg!fQ fe%eimgso.ciated an the
surrounding envireamentto-determine itago
freq uen{ﬁjjy’féiﬁ?‘f‘%ﬂi‘"‘ﬂm\*f"?@”ﬁP’é"é@i‘i‘f‘eél‘ﬁﬁd\‘ﬂif’fé}eein
the oomfimanagementdrodu-esv,tcheasthe
processIUNKT oA frac(iyer siatervoran
aetsie statedf.the highdftegscney.current.fow
s detected: 10Therteceker o' cem 9: iherein
the cower, managament.modale.comprises: a
high powereperatior-rrodule that conno.s
. [0272] In certain .aspegts, the system further includes an element
high powes LS. iam the. Pawet-siehl o
the processing et whenthe proeessingtin'.
. . as uged herein refers to any physical storage or trgnsmission medium that
is in an ACHVE STaie, Al el Cower
operatior-MQOdele-that Sontrols-intermediate
i ngti e, -ROM, jsk driv O int 1

Sewer Og‘rfctlp mjg:gﬁpgﬁéisﬁQ‘Z‘i%n?pu%l!gg?&xig é:ﬁésé; i
processiguhitwhile the-processingunitis in
an QCIIYC Ao OpBratior Stare and -afoyer

power oiter-anensmadule.the CONLOlS lowe:
power ol ot g tovrerexporeand:: °

. ory that is permanent. Permanent membry is not erased by
m 0 n |t0 rSrrt %%n%bhb&&&t; Spw chfr@[teth eoJa;L‘g.Ilomputer
frequency current flow yhile the accessing
unit is in an Inactive state nn.The receiver on

claim 10, wherein mc power roanagerlierd




a COdriler: a beacon signet generator coupled
(WO 2010/075115

to the'cotinter for generating a plurality 6"
beacon si(gjnals: and a memory unit coupled to

hard-drive ROM (\aj ROM not used as virtual mHory), CD-R floppy
i

the beaQQra]noﬁJ@Q gQ»E@rmJ’elF\u;enw @re%limjo Agess
memory unitstores-anatoortin: that ther »

Deacop,Befial defefatar fsgs 10.dotermine
Inn km lepserbetweeneach-Ofthe pitratny Of
beaottn Sitfiefs, WhEWiiT e fawey: ~ =

invention” provides a computer readable

management-madperire poristhe:; beacon -
modnie {&° d&tet mirfe ' He teatorf iidtite
llan generated.at leant ehe-heacansignalof
the plurdi ﬁt%ﬁ@*ﬁfg‘ﬁfﬁl’s%ﬂ%ﬁe‘réﬁﬁver

protocols may be empioyed in marigfacjuring the receiver structures and

of claimedefarther COMPIISInG, a.Cenneatior
raring arJTi;ﬁ'cw i@gp't“gjijg‘mw’g%iﬁ difmiij"and
lechanical Systems (M abrication techniques, inCluding, surface
the pOWer, ARG AU PUIROSECONDECHO
electricatycoepted to the: conremerreeting
. fabricating ihe structures include, but are not limited to: elecyroplating,
unit, ppereir. the, ConREtar FOUING. It
conecOsafconicatcontraption-paths-hetween
. chemicgl vapor degosition, gtc.Material removal 1 iqyes | ded, du
a deVICgreer?oftﬁ]EQ%;] 1 ctimg hppdér%itrabﬁegﬁm@”y
connected-tordhe yeceerand the-pewek:
source 0°$jﬁ§ffﬁ§:jﬁé°ﬁiﬁg‘8§§§??‘i "UMYATHB

iC prt interest Intertain aspects is the

receive .o clams:b3whereinthe: elecisica
signal frgif $Ie (16y ‘Ceexterie e syl eCt

variety of differe aterial removal and deposition protocols applied to the

comes fram: an externalpower snaoty.that:
Cnargesmré%arBWé Frgtaﬁet%in copending PCT application serial

no. PCT/US2006/ 016370; the disclosure of which is herein incorporated
by reference.
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15A resolver for detection of ohysiological

WO 201 0/%1 115 PCTy U52f09/068128

information associated with a suojeal, tié
recpiver comE)r,ising: a power source secured
{0275] rtain aspelts. -

Inc , off-the-shelf components may be employed to

withir a ROSE,NYie: CONEE INANAGEMENT e
module gleetricatyetupted torthe powers

bareéiie form. Cust(:a logig, Eitber in an FRGA or in.an ASIC, that

source apd.secuied within the housing.such
that the DOWermranagement-module controls

in the mixed communication band, whick is approved for

the powgh, SGiFce: ARracEsSITa Umlt . o
electricallycountedtothe: power management

module*dnd gEETe.T WilH THE HatSHIY.
wherein-the precessing tit-detegtsantioas
gathers I fOrAtTon ftHe Totm o nigr
frequeneyeuscent flaw pradueced.ny-aLevice
Internal T THte St ECt A oW Y

current How,assectated.with.he.sulsiecrs -
p hys I Of_logq)%:%gﬁf immﬂimtﬂteantemaosﬂg llseﬂ rst
DIDctricaly.couplerng the. pracessintemi

commutafigr:madiie, AlOWE Or . eon wo n e

commumicaporroelpyeervithe receiver and.a
the IEM is agministejqd as desired, vig ingestion.

levee catetet 10 R SIPIEEESUch.that the.,

receiveris-able-toprevide the: phypioiegica;

Informaf6f T, t7e EXIE e QEVICE ant T

provide ¢ortel information:t@ude, o ae not inied o
cardiovascular diseases, cellular proliferative diseases, such as neoplastic
diseases, autoimmune diseases, hormonal abnormality diseases,
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another external device posed on the
wa 2!310/{075] 15 PCT/LSZOOQ/O(S]Z?

onysiclogical information. ISThe receiver o
claim 15, further comorsin a deliver

infectious diseases, pain, n \agem ol roiogrca! distases, e.g.,

apparatuys.secured wit thin the hoUsing; whérein
the delivérypancarahss iretudesgcontairrment

ash thatJadlces, chamber 1o contaiita filid; a
plunger securedtotre dramperienchgatoges

on being freaied. A such 1 atment a‘Io includes situations w ydere

mlomneged o Clied, 0. e Cliatniser.and..
capable-o: memmge the«esu (Dj@@iv@ gkinpandsa

ContrOI Lge;m on, “or a?:b:sttlgx §1§§£§ﬁ¢$|1yac enze !@g ol;;t'ééz:the
processifgotl nFqudtb\satre@@mﬂuitmeapr@tte rhased

on dosagg“%ﬁifge“ﬁfﬁ?rﬁ tiori grﬁ\”ﬁd@d“ﬁ ythe

isposed 1o Yisease put does nol Yet experience or &

rpocessigRit; Whersinthe.cantreld i ifses:
moves tHe"pl “li“ﬁggl‘sfﬁe'@ el°the it @'“ﬂ"iftﬁ‘t’jg

side-effects, disease (including palligtive treatment) Td refiey

the mlcram&eedkamg el Iaef recelver or ¢ aim 1
whereifitthe g@W@F“M&W&WGﬂWMGd*@I@W

methods. Generally such subjects al ammais” or "mammalian,” where

Comp“S@eSe -terms are used broadly to describe organisms which are within the
class mammalia, including the orders carnivore (e.g., dogs and cats),
rodentia {e.g., mice, guinea pigs, and rats), and primates (e.g., humans,
chimpanzees, and monkeys). In representaiive aspects, the subjects will
be humans.

[0281] In certain aspects, the subject methods, as described above, are
methods of managing a disease condition, e.g., over an extended period
of fime, such as one week or longer, one month or longer, six months or
longer, one year or longer, two years ot longer, five years or longer, etc.
The subject methods may be employed in conjunction with one or more
additional disease management protocols, e.g., electrostimulation based
protocols in cardiovascular disease management, such as pacing -
protocols, cardiac resynchronization protocols, etc; lifestyle, such a diet
and/or exercise regimens for a variety of different disease conditions; etc.
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a Won power operation unit that conirms high
WQ 2010/0751

power oltput from the power supoly'ts thHe"
processing unit when the processingj nil is in

[0282] ~ In ceriain aspects, the methods

i include modulating a”therapeutic
an active,s.Statei. aNEnEUiATe POWET m
operatiorvemitthabcerttois ntermediatecpower

rescr't}_ef therapeutic regimen. This, datt\with fbwithout additional
=

OUtWIt frép e Q:aQQW@xEn@UJQRWo Qe s, such as the
processing unitwwhite-theorocassng i an
active nOROAEIAIGH, Stale: atida JoWeT Hojve
operationunit thateentiels-dow D owe Wiy

from the'BoWar ISBIy A oS, fie

u
regimen is modified m the compositios

subjectssskinfoksthe highdrequency-curant
How Wh‘iféwﬂﬁ@‘pfﬁ@”é@@iﬁ “UHIEIS irreerrireetive

an active age dentifier elemerit and a pharmaceuticaily accgptable

slate to.dhe receivert at-claim.Lf; whereip.de
cower n?ar;gge*me*ﬁt‘?ﬁitﬁd atesircludesg o one
wle.

suitable ifferrogation device, to obtain a signal. The obtai

ed signal is
beacon Lor-sending-a.signalio.fhe
interMediatecuowe roperatiornunitto-attowthe
tep may include accessing a%% ef;e or, ﬂa!ogous c%mpilaticn of stored

processing ik fQ.sva the active
norfteperagen state such than the:erocessing

unit is chalile of deTeENiFITTY K infom:ation
in tee Femptrite-frequency-aunetflew igiers:

into dy. 1 T1 Heati of thi informa] 2vic
present gETWHEFEIT ThE powerinatateiient
nodule supplies-high-powestodhe-processing
unit if the BrOCESSITY AEtECts NONHEIor i the

foam of hugut ieateneyt-Outianyydlewns. 19,
receiver fr teteCting i cotlecting data™
pplication | Serial  No.™ PCT/US2007/024225 pubithed as WO
ercodeCdifaHRe ALREW.Ma-caReeHRg.iud
contained within a subjgct, the receiver
comprising: a 1-cusMa a power source

secured to the housing;



ar operation uat sesaed to me housing for

O 2010/075115, PCT/US2009/068

analyzing the data trarsrassion, the Opération
unit compriang: at least ore sensor for

3626 _and PCT Appl Qauh Serial No. US2006/016370

delactier.of.anent Hew;a. JEEQURNEY herein
module r@wﬁe’t‘e@tl data in the form of high

Receivers of |rﬁrest als find use in conjunction with i very Of

treqdenGy.cUrkent 10w Tsam.a. mace iniemal to
the su bjg@bbﬂgﬂd Seﬁfownfﬁfgﬁ gemiz?mﬁegieb%
detecting. gt i fhe-forim of lowi ffedfichcy
current M@W@S@@@I*&t@@wvﬁ’iepﬂ ioiegicat:

paramet@ES bf e SUECE 0oWer | " o

man agam@feredm@d@ile "SOCkHe taothezrhausmg

ard electtically cOURIRA T tHE Tower, Sotfze

and the eperationkints\ah e;euamtheo@ow&;yte
manageffentTiroCUE toritiols e power =

ne or more actions based on the received information,’ including but not

suoplied-i@ the,crderat.on.unt-fram e marel
source a‘ﬂd wheret the power management

Alsp of mterelﬁre applications in which,the receivels are not used

mOdU|e m@mllgd’n&f @\ |§WE@IJJ3 I&Lgelrvery system. One
envoonmrentite dete PM"aneerSdataventfon find use Is in

epileptic_seizure detection ch deviges m ude an.epilepfic seizure
transmision S,0tefent and W Bif e ..

power nwanagemem q@m@dwrleeswm@h es-fhes
suﬁerm pileptic seizure, Acc ngly. in plications, one
operatiofi, T fHOHT AILhaCHYE StEteE AN
active sbat@eﬂﬁod@tr@oetmm@mmsrmwsopsr@@@mp
and an epileptic seizure. In other words, the receiver employs obtained
physiological data to make a seizure prediction or detect a seizure
occurrence. Physiological data that may be obtained and used in these
applications include electroencephalographic (EEG) data, accelerometer
data, heart rate (ECG) data, etc. A single type of data may be obtained or
two or more different types of data may be obtained and processed to
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a multipurpose connection unit secured to the

WO 2010/075115 P(,T/DSZ%O)/OGSIZS

hosing tor controlling electrical connection
oetveen a device external to the sablect that is

make a determination asd whether a subject is about or is

physicallyscanReCtedd0Ane-teea NS, 16, my
muftlourpesk@ewmﬂre'eﬂm uriit mﬂﬁr@@ke the

termination. Data may include, for e>< d a dusan]we signature on

connectQr.Louting 4n lIteQQMQ LiQ.[he ORgration
ant and me‘eGMEf sSEtrce symd @ an ancilary input, as

desired.  With muitiple dala reams one can detec indling,” the sgt_of
multi-pupose. COrNECIoT el chical Chiipfed to
he conneetor r@mvrrr@rumtas%ﬁh@rf@@@pvevrce@f

clam L YGCIAFEL THe Boer raatertien

module @omepm@@@ql anhlgh neweroperation

mOd U le ;ﬁ?etjétrs about to g:jﬁ j{q,ﬁ cprpv\igamp Hﬁm};m:ﬁt‘

operationuunit atht@ﬂett@@ngﬂ@ FUORM/BLAS AN
active stxtee faefﬁ‘t‘éfhdféﬂfété”ﬁ‘@w&sﬁﬁéﬁ‘ﬁﬁbn

20070213786); ajgorithms for detecting chirp-like i

inocUle far.allansng oW ensLkackey: tadne,
operatlot*rau’ﬂft whileth en@p@ratroﬁ Wnitts'imran

Mathematical %ethods in Medicing, Volume 8, issue 1 December 2007 ,

active ngpsenefation state; and a lowa" power
operatiefi moedule-tor memm@wgwfawﬂmee data

mber of additional ons. me mst es the

transmissign.ih. the, current o white the, -
operatiopanitis-irv anmactivestate2d. Arono

take form_of -an audible or visual | whi
emissiof EdMidRCADATECeIer Tl Hetetting
data thaﬂg[?ﬁ;ﬂgs@@mrofessnon or other person, e.g., via a wireless
communication protocol. The alert signal may be employed in a number of
different ways, e.g., o alert a health care profession to provide assistance
1o the subject, to instigate or modify a therapeutic regimen, etc.
[0288] In some instances, the receiver is configured as a "closed-loop”
epileptic therapy device, where the receiver includes an epileptic
therapeutic componeni, such as a pharmacological or electrical
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using ionic ermss.ons through a conducting

litho, the receiver com,prising: a housing ™

Incmdlng an outer case; a power source

erapeufic com;[onent in tl;iese instantes, the prediction or detectiqn of

securedawthinthe.nolsingand-an 0sera
unit sectirediwithin the houseisuch athcaf*%h@

stimulation or by directing another device to fke one Ot ore of such

operation NIt LeEBIVEeSPOWEL am.the aewor
source avckwdrereinetives operatiorn unit corn!)

e duration, etc.

ises: af 584008 Rlect.ode. secured fo.1ns .
outer case oite mi@bisqrﬁggewer@amblae ef eorring

Into Cont\é)@i humber oiﬁdée:gﬁ ySiO ogica E ﬂi\gjg:: Cstesn::;,
processifagels;d kl-elect-bellycnuplede the-at

least on@"@lé‘ff’fi cra Srorae Hféﬁiiﬁ?fgy‘ﬂﬁﬁts data

e combined with pbsifional data, e.g., as provideddy a GPS module,

eleetncaiiyemmte;di the Qracessing.unit,
Whereiﬁ"iirhé”a‘t‘%ﬁ‘g*t ‘orfeealectioclietetectsthe

ersonnel, e.g., work personnel in an actid employi 4ient etting, such as

ionic emMissIGN.COLCHencated.an tein.the

data is etiegdedcin-the ionreenmssioneard

recevers the invention ay include funciional modules for determining.
ttansn'ttad Hsighdheicondueting: fiiid Using

a oomroffedreieedutitrr ofeecmatedat nw&ooglca*

. st high are commen battlefield conditions resent. mpies

solution; 22 A TeCaNE,.for detetting And e

collectingdata-transm ittednnﬁiafcheoffmmfeeffovme

useful data regarding mobility and vital activity. When one or more of

critical limits are reached in or more physiological states of interest (for

exampie the soldier is no longer mobile and/or vital sign activity is no

longer adequate), the receiver may be configured to send a warning signal

o a leader/medic unit, thereby indicating that a soldier is in need of

immediate care. For example, if temperature sensors of the receiver

indicate cold weather and that the soidier's body temperature has begun to

fall below a specified minimum, receiver may automatically signal the

leader/medic unit and a command unit that the soldier is likely suffering
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current flow trough a conducting fluid

WO 2010/075.

contained within a medium, the !scéfré¢"™”
comprising: a housing; a power source
fron¥™y,

othermia. The lgalter or medic operating the leader/medic unit or

secu reda;:gs @raﬁ&ﬂ@ﬂ@mr@ﬂnu@%ﬁ@ﬁ@ﬁ%mllrs or
spouted terirrectrosimgfor t’aﬁvalwhjge tre data

oon as possible. Similarly, a”.

gansmission.the.onetation,unitognndalg! at
least onessensor for detection of the anent

flow: ‘Tl BRI gdule T, e
high fregencirstranarnion-dat@pa 40Wher medcal
frequengy HTOULIEfof, GETE CUREIOW Frediichcy
fransrrissien.data;-anera-powetnanagement
module SECUTE ToME RBUSIAG aid grettiically

v time  perio information can forwarded ¢ a field

coupleddathe leawersoutge.aneddhens cn ve
operatiotf’Uhit; wiereit e gowermarfagernent

receiver, or 5y_ a d‘ﬁat link-up between ecelver and the leadelmedic

module aorfrals the newer. supelied.io.Me
operatf&l urit-frorithe powersouree e

areffirmware for providing guidance and medical decisjon support.

wherein.ihe.powermanagement module..
comprisesrahigh povieroperatiommeodtle for

the patient, thereby enabling eificacrtﬁ freatment even under

. support for
allowingfiigh.poWer SUpp, t e anetation
unit whemdhe-operationunitisdn an active:
. either continuously or in brief bursts so as to prevent enemy combat forces

State’ from tracking the communications to locate the soidier. The bursts may
occur periodically on schedule, or as indicated by the feader/medic controt
unit or command unit.

[0294] in these applications, the leader/medic unit may be a portable
device worn by medics and other leaders to aliow each to monitor those
for whom they are responsible. The leader/medic unit may contain a
communications system for communicating with the receivers and the
command units, and/or may contain a display which allows the user to

96



a intermediate power operation module lot
WG 2010/07581 PCT/USZ()OQ/()(SlJf

allowing power supply to the operation uni
white the operatlon unit Is in an active

graphigally monitor the locations o[ personnel on the battlefield, and/or to

non- Ope\[éattl'KQMy&t@&e of eaa t% @lnmmWﬁ‘End
operatiortrfrigeslefair Ffef/ﬂteawmgavfer ‘therdata

1o the location of the injured soldier, and ay receive m

. 7 edical information
transm'iﬁ(@@w@e ﬁ]@cmg @J‘U@e Q\WOW kf% by a
operatiomeanitigi-anminactive sstateryvherein

the pOWaﬁbj;l:I tlhe m]ureésol%er prior to Eotuanbeérm! mg the ﬁcﬁ@lﬁs Wﬂ']e
surrognmnwga envi Fenmerrtwt@adetemmeeifr thre

gala trarfSHiSion I XHECUrEHt I is iigsent

and wnerein-one- pawet managementimodule
switcheg tie operalicti Tt o an 1Hstve

can be achiev e presem mvennon

state to anea&atbvegrsiafeﬁ?mgy «atadiansrgesion
in the cUITEHT HEWw i pieserit: =

While the above des: gEncm has been provided in terms of tracking

'mozofdk?@(% eI FecaMeraf Malm
22, wherein-the-tower Managementnrodele

locgted at a stationary posigon for T(tended riods of time

rebunesdne.power.sinply:io tae, operation.unit
if data transmigsion inthe-cerrentfow is-nor.
detected STcH.HALINE GheTafion Wal Tep.iot to
an inactiverstate o P4z fecreeeiver-otimaim 22
fuller ool iSRG A ARSI N ...
elemricala eaupleytodiepewesr+man agement
medulE Bnd e BEraiH Uik Wierei i
transmissien-nodde.CommHEat@Ssions, <3, i
informatiofT assonrated fiftranlysa e e
data transAHSSIONA FheGUIEeRLTI0W:n 251ae
receiver of clefts 22 frnlter comprising a
wireless euriumneauar module codpleo to the

newer management module and secured to



neaice capable of pernmuricatir g through the
WO 2016/675115 PCT/US2009/06; ﬁle

wireless 'eommuncallor module, wherein
otogrammlrg device alters the pro%ammlng

the subect kits aav e dosage amount of a pharmagQlogical
ai

informatign, store ﬁpmanm%a
beacon it PFT fxa rre@ewew ofcdans 22-further

comprisifig,af.eccelemAnetelSetlied To,the
housing-nor-detecting-charges-in orentation

certain kits may have than one contamerﬁﬁ a phar%!oglcal agent.

Of the ro%gelygxaﬁﬂpd QE &qn/edlggl rnal monitor
orientatiereSighetinresD@nSe-te the-change

in orient4HofT; WHEE HE Peader tishager-lett

and processss d e usage of the comp

moduie:anoniters ihe,accele remeterdo maice
determnie’ffa CHANGE T oriehteton hiag

be recorded on a7suitable recording medium or substrale. For

lensured-andthe.tower. managemant nodile
alters t||éa$§ta‘té56f“tﬁe'”réfc°eﬂvwel FESponse to

ckage insert, in the labeling of the coptainer of the

the deman: QN.Change.JR-orENiation, 20AR,
ionic entisgidn eorTMeurFreat errreceiverdfore

reseit on a suitable computet readable storage medium, eﬁ CD-ROM,

detecting.data FRARSMISSION LS QOIC esen
em|SS|onsethmrfgﬂhoabwm}u@éwgf@aadmotherce

e.g. via the inteinet, are provided. An example of this as@ect is a kit that

recelve nn&z‘@m@ﬂa&@gﬁm@ 1“9&%9’963@9 p éévgj{)r from
source secured-teas04dtenovena: -andamn
means for optaini he ins: ions ate
Operat[l‘)glm Usmt) $§¢ féa ﬁi}[ﬁei may@e packaged in
SLIC71sﬁh@bi&@@p@ﬁﬁMy umtanm@e@@w&s
Sewer frfﬁn!flfe m%n easWﬁgdle Unit; méz: lttgnmmﬁn?:nthe

operation. hinhGOMprisesy W-2040/0451 /5
at |eaSt yﬁaéuréi’écsfrlﬁaéejnlny of some or all of the components of the
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a processing unit electricaly coupled lo the at
2010/075118 PCT/US2009/068128

least '6he electrode; and a memory Uni
electric%IIy couped to the processing unit.

117 It is to Be understood that invention is not limifad (o

wherein.lie.atleast.one lectiode detecis fha
lonic emissioncommuncated and.wherer We
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are intended to encompass both structural and functional equivalents
thereof. Additionally, it is intended that such equivalents include both
currently known equivalents and equivalents developed in the future, ie.,
any elements developed that perform the same function, regardiess of
structure. The scope of the present invention, therefare, is not intended to
be Himited to the exemplary aspecis shown and described herein. Rather,
the scope and spirit of present invention is embodied by the appended
claims.
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maroneedle caroled to a OCIVD1), coned

modilé"that houses an active agefit, WHheéls
the dmglivery control mina uses the
. HAT IS CLAIYIED 1S: . .
rniaroneedle to deliver an active agent to The
living: supiem34-Thecionie reeeiveraceording
to claiffi 33, At& BRf the operation unit
includes-an-epilepticseizure detection
=g processing unit efectrically coupled to the power source and secured within
mg d u Iﬁ) the housing; and
at least two electrodes electrically coupled to the processing unit and secured
{0 the perimeter of the housing such that the electrodes will contact the
subject’s skin the skin,
whereln the processing unit detects and gathers information in the form of
high frequency current flow through the electrodes and wherein the high
frequency current flow is associated with a device associated with the
subject.

2. The receiver of claim 1, wherein the processing unit detects and gathers
physiological information in the form of low frequency current flow through the
elecirodes and wherein the low frequency information is associated with the
subject’s physiology.

3. The receiver of claim 2, further comprising a communication module
electrically coupled to the processing unit, wherein the communication module
allows for wireless communication between the receiver and a device external fo
the subject such that the receiver can provide the physiological information to the
device external io the subject.

4, The receiver of claim 3 wherein the communication module uses
frequency hopping spread spectrum communication protocol.

5. The receiver of claim 2, further comprising a communication module
electrically coupled to the processing unit, wherein the communication module
allows for wireless communication between the receiver and a device external to
the subject such that the receiver can provide confrol information to the device
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external to the body and wherein the control information is derived from the high
frequency current information provided by the device associated with the subject.

6. The receiver of claim 5, wherein the device external to the subject is a
control unit associated with a pharmaceutical delivery system that includes a
pharmaceutical product and can alter the delivery dosage of a pharmaceutical

product.

7. The receiver of claim 6, wherein the pharmaceutical delivery system
comprises a fluid containment unit having a chamber configured to contain a fluid
and a plunger secured to the fluid containment unit, wherein the plunger is
controlied by the control unit based on the control information provided by the

receiver.

8. The receiver of claim 7, wherein the fluid containment unit is an

intravenous bag containing the fluid.

8. The receiver of claim 1 further comprising a power management module
electrically coupled o the power source and the processing unit such that the
power management module controls the power output from the power source 1o
the processing unit and wherein the power management module monitors the
surrounding environment to determine if high frequency current flow is present
and wherein the power management module swiiches the processing unit from
an inactive state 10 an active state if the high frequency current flow is detected.

10.  The receiver of claim 9, wherein the power management module
comprises:

a high power operation module that controls high power output from the
power supply to the processing unit when the processing unitis in an
active state;

an intermediate power operation module that controls intermediate power
output from the power supply to the processing unit while the processing
unit is in an active non-operation state; and
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a lower power operation module that controls low power output from the
power supply and monitors the subject’s skin for the high frequency
current fiow while the processing unit is in an inactive state.

11.  The receiver of claim 10, wherein the power management medule inciudes
a beacon module for sending a signal to the intermediate power operation
module to aliow the processing unit to switch to the active non-operation.

12.  The receiver of claim 11, wherein the beacon module comprises:

a counter;

a beacon signal generator coupled to the counter for generating a plurality of
beacon signals; and

a memory unit coupled to the beacon signal generator, wherein the memory
unit stores an algorithm that the beacon signal generator uses fo
determine the time lapse between each of the plurality of beacon signals,

wherein the power management module monitors the beacon module to
determine if the beacon module has generated at least one beacon
signal of the plurality of beacon signals.

18.  Thereceiver of claim 1, further comprising:
a connector routing unit coupled to the processing unit and the power source;
and
a multi-purpose connector electrically coupled to the connector routing unit,
wherein the connector routing unit conirals electrical connection paths
between a device external to the subject and physically connected io the
receiver and the power source as well as the processing unit.

14.  The receiver of claim 13, wherein the electrical signal from the device
external to the subject comes from an external power supply that charges the
power source.

-15. A receiver for defection of physiological information associated with a
subject, the receiver comprising:
a power source secured within a housing;
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a power management module electrically coupled to the power source and
secured within the housing such that the power management module
controls the power source;

a processing unit electrically coupled to the power management module and
secured within the housing, whereln the processing unit detects and
gathers the information in the form of high frequency current flow
produced by a device internal to the subject and low frequency current
flow associated with the subject’s physiology; and

a communication module electrically coupled to the processing unit and
secured within the housing, wherein the communication module aflows
for communication between the receiver and a device external to the
subject such that the receiver is able to provide the physiologicat
information to the external device and to provide control information to
another external device based on the physiological information.

16.  The receiver of claim 15, further comprising a delivery apparatus secured
within the housing, wherein the delivery apparatus includes:
a containment unit that includes:
a chamber to coniain a fiuid;
a plunger secured to the chamber; and
a microneedie secured to the chamber and capable of piercing the
subject’s skin; and
a control unit, which is electrically coupled to the processing unit, that controls
the plunger based on dosage control information provided by the
processing unit, wherein the control unit moves the plunger to expel the

fluid through the microneedle.

17. The receiver of claim 15, wherein the power management module
comprises:
a high power operation unit that controts high power output from the power
supply to the processing unit when the processing unit is in an active

* state;
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an intermediate power operation unit that controls intermediate power output
from the power supply to the processing unit while the processing unit is
in an active non-operation state; and

a lower power operation unif that controfs fow power output from the power
supply and monitors the subject's skin for the high frequency current flow
while the processing unit is in an inactive state

18.  The recelver of claim 17, wherein the power management module includes
a beacon module for sending a signal to the intermediate power operation unit to
allow the processing unit 10 switch to the active non-operation state such that the
processing unit is capabie of determining if information in the form of high frequency
current flow is present and wherein the power management module supplies high
power to the processing unit if the processing unit detects information In the form of
high frequency current flow.

19. A receiver for detecting and collecting data encoded in current fiow in a
conducting fluid contained within a subject, the receiver comprising:

a housing;

a power source secured 1o the housing;

an operation unit secured to the housing for analyzing the data transmission,
the operation unit comprising:

at least one sensor for detection of current flow;

a high frequency modute for detecting data in the form of high
frequency current flow from a device internal to the subject; and

a low frequency module for detecting data in the form of low frequency
current flow associated with physiological parameters of the
subject;

a power management module secured to the housing and electrically coupled
to the power source and the operation unit, wherein the power
management module conirols the power supplied to the operation unit
from the power source and wherein the power management module
monitors the surrounding environment to determine if data transmission
is present and wherein the power management module switches the
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operation unit from an inactive state 1o an active state if data
transmission is present; and
a multipurpose connection unit secured to the hosing for coniroliing electrical
connection between a device external to the subject that is physically
connected to the receiver, the multipurpose connectien unit comprising:
connector routing unit coupled to the operation unit and the power
source; and
a multi-purpose connector electrically coupled to the connector routing

unit.

20. The receiver of claim 19, wherein the power management module
comprises:

a high power operation module for allowing high power supply o the
operation unit when the operation unit is in an active state;

a intermediate power operation module for allowing power supply 1o the
operation unit while the operation unit is in an active non-operation state;
and

a lower power aperation modute for monitoring for the data transmission in the
current flow while the operation unit is in an inactive state.

21.  An ionic emission communication receiver for detecting data transmission
using ionic emissions through a conducting fluid, the receiver comprising:
a housing inciuding an outer case;
a power source secured within the housing; and
an operation unit secured within the house such that the operation unit
receives power from the power source and wherein the operation unit
comprises:
at least one electrode secured to the outer case of the housing and
capable of coming into contact with the conducting fluid;
a processing unit electrically coupled to the at least one electrode; and
a memory unit electrically coupled to the processing unit,
wherein the at least'one electrode detects the jonic emission communicated
and wherein the data is encoded in the ionic emission and transmitted
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through the conducting fluid using a controlied dissolution of a material
into solution.

22.  Areceiver for detecting and collecting dafa transmitted in the form of
current flow through a conducting fluid contained within a medium, the receiver
comprising:
a housing;
a power source secured to the housing;
an operation unit secured to the hosing for analyzing the data transmission,
the operation unit comprising:
at least one sensor for detection of the current fiow;
a high frequency moduie for detecting high frequency transmission data;
a low frequency module for detecting low frequency transmission data;
and
a power management module secured to the housing and electrically coupled
to the power source and the operation unit, wherein the power
management module controls the power supplied to the operation unit
from the power source and wherein the power management module
comprises:

a high power operation moduie for aliowing high power supply to
the operation unit when the operation unit is in an active state;

a intermediate power operation module for aliowing power supply to
the operation unit while the operation unit Is in an active non-operation
state; and

a lower power operation modute for monitoring for the data
transmission in the current flow while the operation unit is in an inactive
stae,

wherein the power management module moniters the surrounding environment to
determine if the data transmission in the current flow is present and wherein
the power management module switches the operation unit from an inactive
state to an active state if the data transmission in the current flow in present.
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23.  The receiver of claim 22, wherein the power management module reduces
the power supply 1o the operation unit if data transmission in the current flow is
not detected such that the operation unit returns to an inactive state.

24. The receiver of claim 22 further comprising a transmission module
electrically coupled to the power management module and the operation unit,
wherein the fransmission module communicates information associated with

analysis of the data transmission in the current flow.

25,  The receiver of claim 22 further comprising a wireless communication
module coupled to the power management module ard secured to the housing,
wherein the wireless communication module provides input and output
communication for the receiver using frequency hopping spread spectrum

communication protocol.

26.  The receiver of claim 25 further comprising an external programming
device capable of communicating through the wireless communication module,
wherein the programming device alters the programming information stored in the

memory unit of the beacon unit.

27.  The receiver of claim 22 further comprising an accelerometer secured to
the housing for detecting changes in orientation of the receiver and for generating
an arlentation signal in response to the change in orientation, wherein the power
management module monitors the accelerometer to determine if a change in
orientation has occurred and the power management module alters the state of
the receiver in response 1o the detection change in orientation.

28.  Anionic emission communication receiver for detecting data transmission
using ionic emissions through a conducting fluid, the receiver comprising:
a housing;
a power source secured within the housing; and
an operation unit secured within the house such that the operation unit
receives power front the power source and wherein the operation unit

comprises:
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at least one electrode;

a processing unit electrically coupled o the at least one electrode; and

a memory unit electrically coupled to the processing unit, wherein the
at least one electrode detects the ionic emission communicated
and wherein the data is encoded in the ionic emission and
transmitted through the conducting fluid using a controlled
dissolution of a material into solution.

29.  The ionic receiver of claim 28 further comprising a power management
module secured within the housing and electrically coupled to the power source
and the operation unit, wherein the power management module controls the
power supplied to the operation unit from the power source and wherein the
power management module comprises:

a high power operation module for allowing high power supply to
the operation unit when the operation unit is in an active state;

a intermediate power operation module for allowing power supply to
the operation unit while the operation unit is in an active non-operation
state; and

a lower power operation module for monitoring for the data
transmission in the current flow while the operation unit is in an inactive

state.

30.  The receiver of claim 29 further comprising a transmission module
electrically coupled to the power management module and the operation unit,
wherein the transmission module communicates information associated with
analysis of the lonic emission and wherein the transmission module comprises a
wireless communication module for providing wireless input and output
communication for the ionic receiver.

31.  The ionic receiver of claim 30 further comprising an accelerometer
secured 1o the housing for detecting changes in orientation of the ionic receiver
and for generating an orientation signal in respanse to the change in orientation,
wherein the power management module monitors the accelerometer to determine
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if a change in orientation has occurred and the power management module alters
the state of the ionic receiver in response {0 the detection change in orientation.

32.  The ionic receiver of claim 28 further comprising a protective membrane
on the housing to prevent the conducting fluid from entering the housing.

33.  The ionic receiver according 1o claim 28 wherein the operation unit
includes:
an EGG sensor module;
an impedance measurement module;
a global position system module for tracking the location of a living subject;
and
a microneedie coupled to a delivery control module thai houses an active
agent, wherein the delivery control module uses the microneedie to
deliver an active agent to the fiving subject.

34. The ionic receiver according to claim 33, wherein the operation unit
includes an epileptic seizure detection module.
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