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priority fromco-pending U S. prov] ynal 5 application Lal .

60/ 288,58\?,00%*#‘&137lo was filed on May ‘%!592001. Field O TheP‘rﬁﬁ\[)é(ﬁW%g The
present invention relates to the field of nedical nonitoring of patients
and, nore particularly, to a disposable el ectrode patch and 10 apparatus
for wireless nonitoring of nedical patients. Background OF The |nvention
Moni t or i NgWERELESS MEDICAL MONITORINGARPRARATUSAND:SYSEEM i s vel |
known i n nedicine. For exanple, electro-cardiograns, 15

el ectro-encephal ograns, and other simlar patient nonitoring nethods
continue to be inportant el eng A ié8fiofp! armanmentarium for

conbati ng di sease. Standard rretaL%tdés (‘()'?‘S!ISUCEi medi cal nonitoring include the
attachnment of Thieapplidationockiras pptiosty 'feoimo de-pendiognt).Shrovigionalo be 20
noni tored. These el ectrode rally conngcted N 0 an

appar&t u§pPBFaF'@Bcé%ﬁ'ﬂ'gNQnéoﬁéggﬁg ‘é’}‘é‘)& Waégﬁegi%y%%ni di spl ayi ng
those signals in visually perceptible form such as in a strip chart or in

on a display screen. It is easy to appreciate the limtations inposed by
the requirenent that the el Heldd@fThecInvendiord to the apparatus by

General y be. ThErPErsRa InkenBal FEasior W hEfd of RRelie8LERaNRoMG o, o1 o
some of paghes N4AAY HORE GasticTRIHY Oto s diBpasables efecthede peeh dadel oped

wher ei n e patient’ wears el ectrodes connected by wire to a portable
recof@i nappavatus for wireléss pranitoring of medicak patiept®n 30 a harness, a belt,
or sone other support. The recordi ng device nust be

Background Of The Invention

Monitoring of the electrical impulses generated by various organs is

well known in medicine. For example, electro-cardiograms,

15 electro-encephalograms, and other similar patient monitoring methods
continue to be important elements in the medical armamentarium for
combating disease.

Standard methods for such medical monitoring include the
attachment of electrodes to the patient's body adjacent the organ to be

20 monitored. These electrodes are generally connected by wires to an
apparatus for recording any detected electrical signals and for displaying
those signals in visually perceptible form, such as in a strip chart orin on
a display screen. It is easy to appreciate the limitations imposed by the
requirement that the electrodes be connected to the apparatus by wires.

25 Patient mobility is severely limited, and the tests must generally be
performed in a medical office or similar setting.

To avoid some of these inconveniences, monitoring apparatuses
have been developed wherein the patient wears the electrodes connected
by wire to a portable recording device which the patient carries usually on

30 a harness, a belt, or some other support. The recording device must be
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111111 1111111 *ACTI ON* WO 02/ 089667 PCT/ US02/ 13966 2 returned to the

nmedi cal office for downl oadi ng and/ or reading of the recorded data. The

af orenenti oned systens are unsuitable for nonitoring nu%éhﬁ}ﬁ B tients in
shgb

real ti meYOPHREESThrior systens are al so not easily adap % manual

activation by a patient In response to a nedical event which should be
recorded. Additionally, the old systefs are necessarily dependent on
cunber sone equi pnent not easily used directly by the patient. 10 Summary
O The | pgtntriedn taVthe nhedital efficendor dawmidadirg: andfee meading rafi the

advant ageousl rovi des a di sposabl e el ectrode patch for nonitoring of at
| east onéeC@méElBPEhl signal froma patient's body. The di sposabl e patch

conpri ses a frhgigr‘ak@mfmﬁn@@sy%t@ms%rewmblelfsﬁmdrﬁﬁﬁnfg foslEpfe ed

conponents 15| uding one or nore electrodes, a signal converter, a

pr ocessompatiemts an reahtisme.t (TheseTprdor systeme aye @isnnaheasiiy-adaptabial ed
housi ng has an adhesi ve surface. effective for, rel eas y ering the

pat ch5t otpH@aaaﬁf@ﬁﬁyat'?ﬂebm/@?t'é%ﬁbEE%DQ%%FQ iaOW&ﬁ$$‘, ?ﬁ%t}h\g’u r'hg for
provi din r dBHed AHARIalIYOtHE | SidPeFstentgesird médashpili Ny
connecte%hpgwfh%eggagﬁugg sougce forpfhereby digtributiqg power . g? | east
one el ecidepdmdentaoi anembersoraaréquipmentt hot leasiy nesech diastlyebyethe hr ough
the circuit, board so as to detect the electrical signal when the patch is
properIyFEﬁ ed to the patient's body. A converter |s positioned in the
housi ng connected through the circuit board to the at |east one el ectrode

for converting a 25 detected electrical signal fromthe patient's body to a
di gi 1@l signal. The proc&smmany Of Thecknvention positioned in the housing

connected ! bt WiER theYor&hbiy in RIRE S pESeiMiBRBh ddVaiagesialyd the

digital signa
provides a disposable electrode patch for monitoring of at least one

electrical signal from a patient's body. The disposable patch comprises a
flexible housing, a power source, electrically connected components
15 Including one or more electrodes, a signal converter, a processor, and a
transmitter. The relatively thin and flexible sealed housing has an
adhesive surface effective for releasably adhering the patch to the patient.
The power source is positioned in the housing for providing power. A
printed circuit board is positioned in the housing connected to the power
20 source for thereby distributing power. At least one electrode is adjacent
a surface of the housing and connected through the circuit board so as to
detect the electrical signal when the patch is properly adhered to the
patient's body. A converter is positioned in the housing connected
through the circuit board to the at least one electrode for converting a
25 detected electrical signal from the patient's body to a digital signal. The
processor has a clock and is positioned in the housing connected through -
the circuit board to the converter for processing the digital signal
responsive to time. A transmitter having a relatively fiexible antenna is
positioned in the housing connected to the processor through the circuit
30 board for transmitting the processed digital signal as a wireless signal.



responsive to tine. Atransmtter having a relatively flexible antenna is
positioned in the housing connected to the processor through the circuit 30

board for _transmtting the processed digital signal as ] si gnal .
WO 02/ 083¥BHR/U8%F7 Usp2/ 13966 3 One preferred enbodi nent %fcw{lasgb?%\ﬁlﬁention

i ncludes a nonitoring wunit conprising a power source, a transceiver in
wirel ess communication wth the di spdsable el ectrode patch, a gl obal
positioning receiver, a processor programred at |east to control the
appar at us andOne preferres embiaglientrafcthes iention écludesd owmtoringt i on

port for external, . comunications, aﬂ% a_displ.ay co nect?ﬁ to.the processor
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are partly as scri bed above, for exanple, a packet containing a
pl ur al i t dispilay Snftirspatiem froral signatsdprocassedstherebyni Thei patiemt weaxschar ger

cont ai ni HYSTGTaBABGHECr St tHahensaa Bt €caRRnmal i Backei Brddfen: o
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I ncl udea 'ty of patlents each 1ndividual patient of "the plurality 20
wearilg a di spbeatnventiortalsaidnpludas anpaliemsnkitofomgseniby as pasiedti bed. A

o1t r anscEF QUG FER eBnitd, ke kit Brmbtiss BtV MG cB8ET 1 g
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processed thereby, and a display for displaying Information contained in 25
t he recethereinifgngontaining kit aogmpanesms. | taaMagiPus kitr¢RMPOACNEE &r¢ed from

the gl obal RO SN LYEOTE foF Slatfiple, a packet containing a plurality of

15 disposable electrode patches, a monitoring unit, a charger for the
rechargeable power source, and an instructional video recording
containing instructions for the patient on proper use of kit components.

Further, the system of the invention may additionally be expanded

to includea plurality of patients each individual patient of the plurality

20 wearing a disposable electrode patch and a monitoring unit as described.

A base station processor for monitoring the plurality of patients comprises

a transceiver in wireless communication with each individual monitoring

unit worn by the plurality of patients so as to receive therefrom signals

processed thereby, and a display for displaying information contained in

25 the received signals, including patient location information received from

the global positioning system receiver.

Brief Description Of The Drawings
‘Some of the features, advantages, and benefits of the present
30 invention having been stated, others will become apparent as the



Brief Description O The Draw ngs Sone of the features, advantages, and
benefits of the present 30 invention having been stated, others wll
becone apparent as the WD 02/089667 PCT/ US02/ 13966 4 desc&i&{éio?) roceeds
when t ak@KOPHOMEG unction with the acconpanying draw ndscYWwMHPeh: FIG 1
Is a top plan schematic of a typical disposable electrode patch according
to an enbodi nent of the present inven#ion; 5 FIG 2 shows an alternate
enbodi ment of the disposable patch of FIG 1, wherein the patch includes
an adj usiddscyiptiireprateedshwiamtakereirbeonjuriations witto ise Bccampamying

enbodi nent of the disposable patch of FIG 1, wherein the patch has an
extendabldé'aMtBOgN@W@FrBér pi votably 10 connected to the housing; FIG 4

shows front, Sshgeq: : ' | ' | uni t

Coot i n oon; oI 4, ScpHlaRSchBMACHRS tpPickl ditposhbld Blectforte BAtchd Tt |

ShFTbOd! W@ﬁccfdm@aetoi'aambgldﬁneheufItbdqarepatitéin\cﬁnticpm; preselnt i nvent i onéI
erein the patch re] easably connects to,. an, exi stin ectr.ode:, an

FIG 8 illustFiBed ﬁhew(%aamlmneg%emmd'm@“patfﬁ%@%&%‘mﬂtﬁ@rﬂf of the

i nventi 0%16443}3?%% e{?lﬁ' s Pk iABludkst 88 fdj%]‘:sﬁélﬁl?deﬁfé?ﬁﬁb”@”ﬁo@%lmnpﬂe

present inven Wi now be described norée fully hereinafter
r ef erencanembére acconpanyi ng drawi ngs, in which preferred enbodi nents of

i Trerent 1 or FlGatiSBRME AN rerDate arapedient O EYe isnp R LR IRk ot o
S oo aeq P15 FLURBFER 6 e FRIR] e SemiEho g mebrpbomori s,
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FIG. 4 shows front, side, top and bottom elevation views of the
monitoring unit used in conjunction with the patch of FIG. 1;
FIG. 5 depicts an alternate embodiment of the disposable electrode
patch of the present invention, wherein the patch releasably connects to
15 an existing electrode; and
FIG. 6 illustrates the carrying case for the patient kit embodiment
of the invention.
qaq
Detailed Description of the Preferred Embodiment
20 The present invention will now be described more fully hereinafter
with reference to the accompanying drawings, in which preferred
embodiments of the invention are shown. This invention may, however,
be embodied in many different forms and should not be construed as
limited to the illustrated embodiments set forth herein. Rather, these
25 illustrated embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the invention to
those skilled in the art. Accordingly, FIGS. 1 through 6 illustrate the
various aspects of the present invention.
A preferred embodiment of the invention includes a disposable
30 electrode patch 10 for monitoring of at least one electrical signal from a
patient's body. The disposable electrode patch 10 comprises several



those skilled in the art. Accordingly, FIGS. 1 through 6 illustrate the
various aspects of the present invention. A preferred enbodi nent of the

i nvention includes a disposable 30 electrode patch 10 faor itoring of at
| east ond@VeOYEYPGTcal signal froma patient's body ThePﬁF@%§QQ%W

el ectrode patch 10 conprises several WO 02/089667 PCT/U802/13966 5
elenments: a relatively thin and flexi®le seal ed housing 12 having an
adhesive surface effective for rel easably adhering the patch to the

patient; C?I@'nlé@m@.’f agmlagvéwy ploisi andnfda@b(lbre Bhaldd)lhmusg'\g dr2 vawingliany Eower;
a printed circuit board 16 pgsitione n ected to the
pover so@dhesive srf @%ﬁgﬁs?t'\ﬁgg@rrr%%ﬁ? Q\GREF'ng F@gsﬁ%ﬁg ngi@fqgode 18
adj acent {HHEE l&ﬂﬂaﬁﬁi t board
16 so as aa'?%ﬁgF %@@t%e?#begietct r cglgt glrngé)nal Hﬁed]g tch éj_rg%l 'ghg%“pen y
adher ed tcircuithsoaral 16ositidmety in me;houerrtgecommeqtedltol utmewlower shuréusi ng

ted through th t board 16 to the at | de 18
for cbnvéot ithere adnaéﬂ@ié%'m%ﬂ@séeagé’meeﬁqm ASHIBEERE Bocy o a

di gi tal %ygféaée of"th«{’h%?ﬁ@oﬂa%o%\étf% gg) o tr?é‘élrEQ&'Bdé?ﬂ% isp age

housi ng nnect ed rou e circult to the converter 20 for

processi tg détecﬂtlgeteiéctrmagazgnal evdwmthe@atohtmms propedyt adivened ter 24
having a rel ative flexible nd ned i n the hpusing
connect edh ?opﬁwtrg(p@é'é{sc?r CQQV@L&E{' %Bgﬁ'tm‘ﬁﬁ} t %‘ééﬁ'gj cggn]egf.) d
transmt i

pr of or abit) ouaN ERE CREAR 1prd 1B theariBast ofe eﬁeﬂf‘@é B To EpreTing
conprose aadateutedlelgcmcaélsegnalcfdem m pameng sabady toa@ digital gigeal; A

1 gnal - “RrosRES 2acbaure 8 CBEk AT TSR T, et BpUsfify SoERBEHES
pref er ab'tﬁlgomfl@ﬁttHé frcuftison r‘%islé‘ttg tRE %n@bﬁ.@rWﬁbr%ﬁ*dcéésMQQhW@&aﬂ he

el ectrode to the patient's body. The patch 10 may i nclude a
plural i tﬁl@malmesponeu/esto tiviner; eand atransmitter24 having airelptivebeflexidle 18 of

E_-,Bte ngr ol ?,alr# ehpd ;éla%%t BS968ned Sn RRE'HALTS! cBRnBRA 'S Bife BrEE&Edsor % #Xt endi ng
15 through the circuit board 16 for transmitting the processed digital signal
as a wireless signal.

Preferably, as shown in FIG. 1, the electrode patch 10 may further
comprise a plurality of electrodes 18 having a sufficient number of
individual electrodes for effectively detecting a cardiac electrical signal.

20 The disposable electrode patch 10 may aiso include other preferable
features, such as a ground electrode 28 for grounding the electrode patch
to the patient's body. The patch 10 may include a plurality of electrodes
wherein at least one individual electrode 18 of the piurality of electrodes
is positioned on a housing member 30 extending outwardly from the

25 housing so as to allow predetermined placement on the patient's body of
the individual electrode spaced apart relative to the housing, as seen in
FIGS. 2 and 3. In these embodiments, the housing member 30 is
adjustably extendable from the housing (FIG. 2), or pivotably connected
to the housing (FIG. 3). The electrode patch 10 preferably also inciudes

30 a hardwire connector 32 for transmitting the processed digital signal by
wire as a backup to wireless, as seen in FIGS. 2 and 3.



25 housing so as to all ow predeterm ned placenent on the patient's body of
the individual electrode spaced apart relative to the housing, as seen in
FIGS. 2 and 3. In these enbodi nents, the housing nenber_30 is _adjustably
ext endabW® ®R08%6% he housing (FIG 2), or pivotably connBEVEFYBE6 he
housing (FIG 3). The el ectrode patch 10 preferably also includes 30 a
hardwi re connector 32 for transmttim®g the processed digital signal by
wire as a backup to wireless, as seen in FIGS. 2 and 3. WD 02/ 089667

PCT/ US02/ 1398f Gadditiedd! t aspettsasgfeche dhvehtionpvdhei diousing hidlisisig 12 is
advant ageously constructed from | uralit f. lam nated | ayers conprising
woven meAGYANIAOSALS ENLErUGEck YR 1 8 (FIUEDIWKi 91 c@TINAtRd  1aYVes | he

el ectro : Lacl ; r ha\e | i ducti ve
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referred epbodi nent, _the trapnsmtter_ 24 further copprises a transceiver
1I‘D or Br arkAnductive ael Fb@e?'\'ﬂ:wgsqﬂarrglL}@ng‘mﬂllys?owr 0 ANt S hpr i ses

an ant enai g !ﬁe{allh%\gfng H%ﬁéﬁ&d ﬁfﬂrgjgélrv 8¢ '\%@F’@e glé&tﬁé&ae kel |rt r ode

patch 10 nmay inc sour ce preferab l1ght-emtting diode,
connected to the circuit board 16 to provide a visual indication of

Compr | ses & riBl AOYBFG PIETer/et RIRBPaM SRt 4aFo NS BItyST 224 JsERgE "
embodi MelmBHsbE% LaHaREIVEF foRAriAgMidThGBPY Adcivirdl witdieed SignaTeni tor i ng

of at |east one ectrical signa romd patient's body. The Tapparatus
i ncli@desand furtiherecamprisebean @ntensalfiltercfer filteting radio interfexpoce.

Communi chEPoMGelFrtEeaR aatch e BRVGeBaE #Jobk sobrbf SRS el oni ng
recei verlight-8 Blode? dUMMECBEdRd thé dikait bb&rd 28! tooprdvide aaPBaRAL US and

to process signals recei'ved, at |east one communication port 44 for
ext er nalindication «ft electrodenpatchli aghivatiors csnacpeweroseuwse ddeocB¥or 22 to

visual Ty, di &Rl 4t0h Y0 B hBAsEE 3Tl sVkl) fiak! 8542l disposable battery.
15 Another embodiment of the invention includes an apparatus for
wireless monitoring of at least one electrical signal from a patient's body.

The apparatus includes the above-described disposable electrode patch

10, and a monitoring unit 40 comprising a power source 14, a transceiver

in wireless communication with at least the electrode patch, a global

20 positioning receiver, a processor 22 programmed at least to control the
apparatus and to process signals received, at least one communication

port 44 for external communications, and a display 46 connected to the
processor 22 to visually display information from signais processed
thereby. The monitoring unit 40 may further comprise an activation

25 switch 48 for manually activating the apparatus. Generally, the
monitoring unit 40 is sized so as to be portable by a patient wearing the
electrode patch 10. In addition, the monitoring unit 40 may be disposed

with a plurality of light sources 38, preferably light-emitting diodes,
connected to function as visual indicators of apparatus status. To increase

30 its utility, the monitoring unit 40 comprises a plurality of communication



thereby. The nonitoring unit 40 may further conprise an activation 25
switch 48 for manually activating the apparatus. Generally, the nonitoring
unit 40 is sized so as to be portable by a patient weari he ectrode
pat ch 10WQ /0887t i on, the nmonitoring unit 40 may be di é’%&é‘}é&mﬂ%h a
plurality of light sources 38, preferably light-emtting diodes, -connected
to function as visual indicators of apparatus status. To increase 30 its
utility, the nmonitoring unit 40 conprises a plurality of comunication WO
02/ 08966F0RAET44/SAPEIBPESt 2astane dommiricationaort camprises 80rRSm™ Tt i on
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power source as a ltrthium'!on battery, or simlar.” The invention,
t her ef or he ahemitorng it pawestsourge ddaisdqeast faoreattargedhble powes souree 40,
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patient tO ScCro roug ormation appearing on the display 46. Mst
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FIG 5. In s configuration the disposable el ectrode patch 10 conprises
a relGt i tetoughinfoamatidneappearisgarethe display 46 Massatvantagapdslysed wit h

having aierBeniotncl 48 Tsormaelsoaridahtneble oMot Sl or " e
housi ng ppbcddidire cBnfmdnitdtthdnthRirenitrodarddghant Rasbashagdirdividuadl ity of

manual | y actuated stops adjacent the el ectrode docking port 54 for
r el easabtgmyadnidatiprapodt et the géunality &f cosmpadeptiom@erts.onal features of

this alternat g eiROHIR Embodifent Gt Wspiable Hlectrode patch 10 is

15 shown in FIG. 5. In this configuration the disposable electrode patch 10
comprises a relatively thin and flexible sealed housing 12 externally
disposed with an adhesive effective for releasably adhering the patch to
the patient, having an electrode docking port 54 positioned on an
undersurface of the housing for therein engaging an electrode 18, and

20 having a plurality of manually actuated stops adjacent the electrode
docking port 54 for releasably securing an electrode therein engaged.
Additional features of this alternate embodiment of the electrode patch 10
are as previously described. An electrode 18 releasably engaged in the
electrode docking port 54 is part of the invention, so as to detect and

25 communicate through the circuit board 16 the at least one electrical signal
when the patch 10 is properly adhered to the patient's body. Other
aspects of this embodiment include a converter 20 positioned in the
housing 12 connected through the circuit board 16 to the electrode 18 for
converting the detected electrical signal from the patient's body to a

30 digital signal; a processor 22 having a clock and positioned in the housing
connected through the circuit board 16 to the converter 20 for processing



are as previously described. An electrode 18 rel easably engaged in the
el ectrode docking port 54 is part of the invention, so as to detect and 25
comuni cate through the circuit board 16 the at least o e trjcal signa
when t he WaO¥PEY4Y i s properly adhered to the patient's ﬁgaﬁs %JP@ aspects
of this enbodi ment include a converter 20 positioned in the housing 12
connected through the circuit board 18 to the electrode 18 for converting
the detected electrical signal fromthe patient's body to a 30 digital
si gnal ; ghardigraksigna? réspomeive toltime; artitapsiitten 2dohavinghz relatisiehy
connected through the circuit board 16 t téhe converter 20 Qfgopﬁocessing
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t he housipﬁﬁ t he™ "processor t e"circuit board 16 for
transni t igigiiak Bigrel e aswdreleSysigrial siagdab lightasourae 88scenpectied tod a

| i ght source 38 connected to 5 grovi e a_viﬁugl sk&nﬁl inq%catiéﬁ of

f unct Bonfaroyide ayissal signalindicative of fungtions! sfatusiai thg elecuade Pateid t hat
this altﬁr(rate enbodi ment of the electrode patch 10 fornms part of the

I nventio n conbination with a nonitoring unit 40 conprising a power
source 14, a it gnouidViee umderstedd that thivraiternate iembadiment ofethe t he

Y 'oeﬁf)rn_f ?éié’?ﬁs&g’sp& B0 s Eﬂa"rgbﬁsugé?ri%“@@ iR SRPRATER Wil one ‘
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connecte processor VI'S y displaying information from
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rechar geavbvlsgall?f |srp|§ycl)ilrjtrgci%foramngtigﬂ from signals processed thereby.
15 A further aspect of the present invention includes a patient kit 58 for
use by a patient requiring medical monitoring. The kit 58 includes a
carrying case 60 disposed with interior cushioning material having a
plurality of cavities therein for containing kit components, which are: a
packet containing a plurality of the disposable electrode patches, a
20 monitoring unit 40, a charger for the rechargeable power source, and an
instructional video recording containing instructions for the patient on
proper use of kit components. _
To expand the utility of the invention, a system Is provided for
monitoring a plurality of patients. In the system, each of a plurality of
25 patients wears the disposable electrode patch 10 and a monitoring unit
40. A base station processor comprising a transceiver is in wireless
communication with each individual monitoring unit 40 worn by the
plurality of patients so as to receive therefrom the signals processed. A
display 46 connected to the base station processor displays information
30 contained in the received signals, including patient location information

received from the global positioning system 42 receiver.



I nstructional video recording containing instructions for the patient on
proper use of kit conponents. To expand the utility of the invention, a
systemis provided for nonitoring a plurality of patients. In the syst

each of WQR@B67ty of 25 patients wears the dlsposabI€C€ﬂ§8VF%ﬂ% patch 10
and a nonitoring unit 40. A base station processor conprising a transceiver
Is in wreless conmunication with eagh individual nonitoring unit 40 worn
by the plurality of patients so as to receive therefromthe signals

processed. A Txbgelskilieth ipotecartdwil apyrdviste Severain aspects ofr thie spl ays
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15 disposable electrode patch 10. The relatively flexible circuit board 16 may
be manufactured of phenolic, acetate, and/or Mylar. It should also be
apparent to the skilled that this invention is equally applicable in
veterinary medicine as it is in human medicine. Additionally, the
advantages of the patient kit 58 herein described should be recognized by

20 the skilled as providing great, heretofore unavailable convenience for both
patients and physicians.

A method aspect of the present invention includes a process for
transmitting the medical monitoring data, also referred to herein as
biometric data or biometric information, by short range radio frequency

25 from the electrode patch 10 to the monitoring unit 40. The monitoring
unit 40, in turn, transmits the data by wireless communication, preferably
vi a cellular telephone system, to a local server computer. The local
server computer then transmits the data to a central server computer, and
for data safety preferably to two geographically separated central server
30 computers which are mirror images of each other. One of these central
server computers will generally act as the primary server, and the other



advant ages of the patient kit 58 herein described should be recogni zed by
20 the skilled as providing great, heretofore unavail abl e conveni ence for
both patients and physicians. A nethod aspect of the present invention

i ncl udes WOPR/B96&’s for transnitting the nedical nonitorfGgUIAPC ) so
referred to herein as bionetric data or bionetric information, by short
range radi o frequency 25 fromthe eletirode patch 10 to the nonitoring unit
40. The nonitoring wunit 40, in turn, transmts the data by wreless
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encrypted and I%l Sgeq, W\é rl)i(t)rr{'faetrl')iicOcrlraﬁttari':n":\d a unique identifier is transmitted
15 short range from the electrode patch 10 to the monitoring unit 40
transceiver. The identifier is then encrypted and along with the biometric
data they are transmitted first via cellular network then via a private
intranet that uses frame relay, satellite and dedicated ISDN to transmit
the data to two geographically separated collection points. Servers at the
20 collection points will allow communication with the transceiver only if the
signal includes a prearranged code that must match both the short range
transmitter's own unique identifier and the transceiver's unique identifier.
The communication will be accepted, and biometric data will be allowed
into the network only after this "handshake” occurs.
25 Once biometric data is received at the collection points, each
collection point will immediately duplicate the data and send it preferably
over three separate communication lines: wirelessly via satellite, by a
dedicated frame relay circuit, and by a dedicated ISDN circuit to two
national data centers. These data centers are separated geographically,

30 and runin tandem. Each collection point and each data center preferably



data they are transmtted first via cellular network then via a private
I ntranet that uses frane relay, satellite and dedicated ISDN to transmt
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computer Idgtapt;a%ce%.s he %%t\%%gkmﬁ only allow access if the required fingerprint
15  or thumb print is matched with both the computer's processor 22 and the
network interface card's unique Identifier as a set. Specific network
configuration parameters will be implemented for both national and
international use of the described system.
Accordingly, in the drawings and specification, there have been
20 disclosed typical preferred embodiments of the invention, and although
specific terms are employed, the terms are used in a descriptive sense
only and not for purposes of limitation. The invention has been described
in considerable detail with specific reference to these illustrated
embodiments. It will be apparent, however, that various modifications
25 and changes can be made in the spirit and scope of the invention as
described in the foregoing specification and as defined in the appended

claims.
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t hereby di st rdéwéﬁﬁ}g power; at |east one el ectrode adjacent a surface of

sai d housi ng 'and connected throu_gh said cjrcuit, b(%ard so, as to detect the
electrical si gnala RPWRr saUrgepesitionedinsaid HousingTon Providing BAWEEnt ' s
body; a converter L | ' @(ltr@rt‘ ) g A5 [ 15
circuit board to s%ﬁahségpgg‘é#%gﬁza%%c ro%"?géll con@%???ggﬂgaééé?ggt ed

el eofg i cal sigHidlpdwermsbbrcefor thereby tdistributing gioyversl signal ; a processor

Cireurt board to R IgesbROEEIERTPIE asBceRLRraprTace of said holgig ard' ¢
connected through said circuit board so as to detect the electrical
signal when the patch is properly adhered to the patient's body;

a converter positioned in said housing connected through said

15 circuit board to said at least one electrode for converting a detected
electrical signal from the patient's body to a digital signal;

a processor having a clock and positioned in said housing
connected through said circuit board to said converter for processing
the digital signal responsive to time; and

20 a transmitter having a relatively flexible antenna and
positioned in said housing connected to said processor through said
circuit board for transmitting the processed digital signal as a

wireless signal.

25 2. The electrode patch of Claim 1, wherein said at least one electrode
further comprises a plurality of electrodes having a sufficient number of
individual electrodes for effectively detecting a cardiac electrical signal.

3. The electrode patch of Claim 1, further including a ground electrode
30 for grounding the electrode patch to the patient's body.



the digital signal responsive to tine; and 20 a transmtter having a
relatively flexible antenna and positioned in said housing connected to
sai d processor through said circuit board for transmtting the ocessed
digital 3VQA2M8IET a wireless signal. 25 2. The el ect rod’ézlﬁéﬂ)yﬁgg Claiml,
wherein said at | east one electrode further conprises a plurality of

el ectrodes having a sufficient nunber1®f individual electrodes for
effectively detecting a cardiac electrical signal. 3. The el ectrode patch
of Cl aimgl, frheheledtrsdalPateh afICkimd lelfactrerdeomising aypturatityoft he

el ectrode patch to the patient's body. WO 02/ 089667 P /,‘léio /1?366 13 4.
The el ectelectroges omhereial at lgast gng V'Wlﬁﬁrﬁgeaogﬁrﬁ pPlyraligy of

el ectrode ernein Wa(e[RVA f ' ity of
el ectrod e&ioﬁgéﬁ %@ﬁkﬁ% §H%oh§ﬂr§1'égdrre ”éﬁéﬁg?ééﬁ'ﬁﬁﬂg %u V\ﬂ'l‘ d ycﬁqom sai d
housi ng s@idholisir] $®as Bo alleweredetermirebplacenentigrethenpatient'sbbdyy 5 of
sai d individual electrode spaced apart reIaﬁiYe Eo S 'ﬂ housi ng. 5. The

el ect bodeofsaid individyali elegtroge-sracedsapartrglative, ?ré?ﬁ OUSINGdj ust abl y
extendabl e from said housing. 10 6. The el ectrode patch of C aim4, wherein
sai d housing nenber is pivotably connected to said housing. 7. The

el ect r odes pat qheotldctrode patthirofiClaimodpwhenein safdhbnising roembertisr f or
transmitting the processed g_l ital ﬁi@gn,al by wire as a backup 15 to

wi r el ess.adjustatly @xtepdable Q%Eﬁatﬁ 8iN9-1, wherein said housing is
constructed froma plurality of |amnated | ayers conprising woven nateri al
and plastic. 20 9. The electrode patch of Caim1, wherein said at | east
one gpectg,ode Theoefudteede pateh axft Cladml 4y wherein isaid hpeising amemtperelsect r ode

patch of Claim1, wherein said circuit board conprises an activation
swi tch alPiv@rar)y £onnacted tPos%ii'l%'lsF'}Q'activate the el ectrode 25 patch.

7. The electrode patch of Claim 1, further comprising a hardwire
connector for transmitting the processed digital signal by wire as a backup
15 to wireless.

8. The electrode patch of Claim 1, wherein said housing is constructed
from a plurality of laminated layers comprising woven material and plastic.

20 9. The electrode patch of Claim 1, wherein said at least one electrode
comprises an electrically conductive gel.

10. The electrode patch of Claim 1, wherein said circuit board comprises
an activation switch allowing a patient to manually activate the electrode
25 patch.

11. The electrode patch of Claim 1, wherein said transmitter further
comprises a transceiver for transmitting and receiving wireless signals.

30 12. The electrode patch of Claim 11, wherein said transceiver further
comprises an antenna filter for filtering radio interference.



11. The el ectrode patch of aim1l, wherein said transmtter further
conprises a transceiver for transmtting and receiving wireless signals. 30
12. The el ectrode patch of Caim1l1l, wherein said transceiver further

conprises an anten7na filter for filtering radio interferepyasoyM392/ 089667
14 PCT/ USOYPP38EE"13. The el ectrode patch of Claim 1, further conprising a

| i ght source connected to said circuit, board to provide a visual
i ndi cation of electrode patch activatldn. 5 14. The el ectrode pat ch of

Claim 1, wherein said power source_ conpris a relatively fhat act

di sposabl el hat fTaveyelertroda pab@hMtQ§‘mgf' bdrgéﬂé@ﬁﬁﬁ#'%gr%r@hgfsoa east

one electrical signal _.fro ' : afirrhestion Wf electpodei ng i n

conbi nat i mnng&g&ip%@&ﬁ?@%’i%@%@?@? r‘ﬁ%&?ﬁ'g@ rell atively thin and

flexible :ﬁé’égﬁdaawid?g di sposed with an adhesive effective for releasably
al

adheri ng patch to the patient, a power source positioned in said
housi ng for providing power, a printed circuit board positioned in said

housi n connectﬁgq :%&égjogjgﬁg)\gé{:gzg‘d{ﬁ@iﬁprlll%ﬁwﬁbyai@i Powert saggeover, a

plural ity el rough 'said circuit board and

posi ti One‘jcéfhgﬁ%@s%)?élbtik/éh&ﬂbﬁ cdmpacihdisposable badernect the el ectri cal
signal when the patch is properly adhered to the patient's body, a
converter positioned in said housing connected through said circuit board

L e P e AN aEaERRLEE P EBSs TRmsorgof osestreslontrchaignocel
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and a t@ansnitter ha@idigpﬁsﬁtéﬁaﬂ%\?'éﬁ%ﬁﬁ |p%kﬁg|ﬁ|%g‘éﬂge%néégﬁgggo\gﬁﬁ ?rﬁedd 25 in
s it ng ¢ HSEPIE Sedlied Hhaihgoaispeses Do hrn atiesives effectheafar for
releasably adhering said patch to the patient, a power source
positioned in said housing for providing power, a printed circuit
board positioned in said housing connected to said power source for
15 thereby distributing power, a plurality of electrodes connected
through said circuit board and positioned spaced apart in said
housing so as to detect the electrical signal when the patch is
properly adhered to the patient's body, a converter positioned in
said housing connected through said circuit board to said plurality
20 of electrodes for converting a detected electrical signal from the
patient's body to a digital signal, a processor having a clock and
positioned in said housing connected through said circuit board to
said converter for processing the digital signal responsive to time,
and a transmitter having a relatively fiexible antenna and positioned
25 in said housing connected to said processor through said circuit

board for transmitting the processed digital signal as a wireless

signal; and
a monitoring unit comprising a power source, a transceiver in
wireless communication with at least said electrode patch, a giobal
30 positioning receiver, a processor programmed at least to control the
apparatus and to process signals received, at least one



signal; and a nonitoring unit conprising a power source, a transceiver in
W reless communi cation with at |east said electrode patch, a global 30
positioning receiver, a processor progranmed at |east to control the
appar at usward/ossepr ocess signal s received, at |east one PORV¥21¥89667

PCTI US02/ 13966 15 conmuni cation port for external communi cations, and a
di splay connected to said processor §® visually display information from
signals processed thereby. 5 16. The el ectrode patch of C aim 15, wherein

sai d moni tori I’I:g)n‘@h}mcéﬂtlﬁs'Fdﬁ%ﬁéektg?ﬁaﬁ'&oﬁﬁhuﬁéam§%hdkafdisplw,ﬂual ly

activating sa ppar ectrode patch of Caim 15, wherein
sai d noni tori ngynneicted sto Q@idspmnﬁssoram VtsuladtidlSpba:){ anfgrmation ifsM wear i ng
said el ectrode patch. 18. e el ectrode patch of Caim 15, wherein said
moni tori ng unigignal §rﬂﬂ@§ﬁ5€%§1§ "seié"a plurality of light sources connected
to function as visual indicators of apparatus status. 15 19. The el ectrode
patch of Caim15, wherein said at |east one conmunication port in said
noni t g i ngeuUNiThé lmetmrodeoppmhs@ﬁ Glapmurl®, | wherein saitmmpPalericg M)’N s. 20

20. The el ectrode patch of above | e

conmuni caﬁurﬂﬁﬁrpcﬁqrnﬂl"s%%l@p?&"é@‘? tEBﬁﬁ%ﬁPﬁ[‘ﬁéHV §§{'¥ grprl ses an

RS- 232 p %é ? The el ectrode patch of Cl ai m (above), mhereln at | east one
at i on

25 conmun port of said plurality of conmunication ports is
responsive to infrared light. 22. The el ectrode patch of C aim 15, wherein

said monitgring Unit ROUET,aRRSF Bidith 1% WhEFER' Said monitoring unit is
10 sized so as to be portable by a patient wearing said electrode patch.

18. The electrode patch of Claim 15, wherein said monitoring unit
further comprises a plurality of light sources connected to function as
visual indicators of apparatus status.

15
19. The electrode patch of Claim 15, wherein said at least one

communication port in said monitoring unit further comprises a plurality
of communication ports.

20 20. The electrode patch of Claim (above), wherein at least one
communication port of said plurality of communication ports comprises an
RS-232 port.

21. The electrode patch of Claim (above), wherein at least one
25 communication port of said plurality of communication ports is responsive
to infrared light.

22. The electrode patch of Claim 15, wherein said monitoring unit power
source is rechargeable.
30



30 WD 02/ 089667 PCT[ US02/ 13966 16 23. The el ectrode patch of O aim 15,
wherein said nonitoring unit power source is a rechargeable battery and
further conprising a battery charger therefor. 5 24. The el ectrode patch
of O ai mw6 02/H89s6Ther conprising a speaker connected to PEBYVPRE3IUA audi bl e
signal responsive to apparatus status. 25. The el ectrode patch of Caim
15.. wherein said nonitoring unit fug§her conprises at |east one scroll
switch connected to allow a patient 10 to scroll through infornmation

appear i n§3on §ReG|dLgphdipatéh ofllﬂvsin@gsewmﬁwaéi@hn@hit@rmgmﬁ povker ei n

said nonitoring unit Is renmotely programable froma base station

pr ocessosouromisia cachargeatie batany and fugherncomprising acbattery charger
comuni cat i or}= Eort of the 15 plurality of comrunication ports. 27. A

di sposabF'éeE'?E’ trode patch for nonitoring of at |east one electrical

signal froma patient's body, said patch conprising: a relatively thin and
fl exi bl e seal ed housing externally 20 disposed with an adhesive effective
for rsl e2dabl Thadetedtnode spatchpaf dblaire dhe fusthaernCOMRISING anskReaKeN ode

docki ng port positioned. on n e rf SsAal | f erein
engagi ngCQHngFg%q &9&9""%13"%@&8‘3 é@ba&?éﬁp@@s@? %ﬁ%ﬁgﬁd}ggcﬁaéﬁ%d st ops
adj acent said electrode docking port for releasably securing an el ectrode
therein 25 engaged; a power source positioned in %gllcij housi ng for

provi di n@Sowdhe elegirode cpatahr ofii €lavdaldd, pwbereivn MERItAriRGy &Nty
connected t sai r [ fo ' ' ' r.
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PCT/ US02/ 13966 17 '
26. The electrode patch of Claim 15, wherein said monitoring unit is
remotely programmable from a base station processor communicating
therewith through at least one individual communication port of the

15 plurality of communication ports.

27. Adisposable electrode patch for monitoring of at least one electrical
signal from a patient's body, said patch comprising:
a relatively thin and flexible sealed housing externally
20 disposed with an adhesive effective for releasably adhering said
patch to the patient, having an electrode docking port positioned on
an undersurface of said housing for therein engaging an electrode,
and having a plurality of manually actuated stops adjacent said
electrode docking port for releasably securing an electrode therein
25 engaged; '
a power source positioned in said housing for providing power;
a printed circuit board positioned in said housing connected to
said power source for thereby distributing power;
an electrode releasably engaged in said electrode docking port
30 so as to detect and communicate through said circuit board the at



| east one electrical signal when the patch is properly adhered to the
patient's body; a converter positioned in said housing connected through
said circuit board to said electrode for converting the detected

el ectri cawO ®B/0896ghal fromthe patient's body to a digit ACEVYHAING6 a
processor having a clock and positioned in said housing connected through
said circuit board to said converter fpr processing the digital signal
responsive to tinme; a transmtter having a relatively flexible antenna and

10 positioned |1Fastsahé eleutpicapsigAANRMeAthepateh ¥s BFOEEay ddhereqtaitheai d
circuit board for transmtting the processed digital signal as a wreless

signal ; and a patignt'sbadg¢e connected to provide a visual signal indicative
of functional status_of said el.ectrqde - . e tro pat ch of
Claim 27, in conbi &?%W’ﬁ?‘i%%laﬂeﬁﬁﬂ%ﬁgﬁgﬁg%%a C@%HSEF%‘? ﬁﬁ% 95'0%9 sour ce,
a transceiver difeuit b6aRs o SaIIeIRLERideTor conVertitg tise detetted Sleetricaide

patch, a global positioning receiver, a processor programed to contro
t he a@par at us sigaiak ropr the paticngsdhedyto pcdigitabgignal; | east one

Car processor for &PodraReylF ek ARl ResitRfed o B ModiRACC SC oo
thereby. 29. Adpmiecesd thtdudrosaidefchit boardto eald comuertenforprdcesding ,
nonitoring, said 25 kit conprising: a carrying case disposed with interior

cushi oni ng mattbei digitahsigna respensiveitoytie;caviti es therein for contai ning

pat ches, each pat oif oSt RITREL: RAvT Canke@VRly MeBle PR Prfdr, e
flexifg e 30 itonea s 5ol WoGsIagdnectedity saidgrocessdf drbugh datd
rel easably adheri n% said patch to the Pat ient, a power source positioned

in said WO 02/@enisbaacd/ {agotransmeisting the processed digital signal as a
wireless signal; and

a light source connected to provide a visual signal indicative
of functional status of said electrode patch.
15
28. The electrode patch of Claim 27, in combination with a monitoring
unit comprising a power source, a transceiver in wireless communication
with at least said electrode patch, a global positioning receiver, a
processor programmed to control the apparatus and to process signals
20 received, at least one communication port for external communications,
and a display connected to said processor for visually displaying
information from signals processed thereby.

29. A patient kit for use by a patient requiring medical monitoring, said
25 kit comprising:
a carrying case disposed with interior cushioning material
having a plurality of cavities therein for containing kit components;
a packet containing a plurality of disposable electrode patches,
each patch of the plurality comprising a relatively thin and flexible
30 sealed housing disposed with an adhesive effective for releasably
adhering said patch to the patient, a power source positioned in said



18 housing for providing power, a printed circuit board positioned in said
housi ng connected to said power source for thereby distributing power, a
plurality of electrodes connected through said circuit board and

posi ti onavoepessed apart in said housing so as to detect RFAN2/EPeEtrica
signal when the patch is properly adhered to the patient's body, a
converter positioned in said housingqgonnected through said circuit board
to said plurality of electrodes for converting a detected electrical

signal from t Qg By fIH povigitly pewerdadpiinted icirealt beardposticmed avi ng a
cl ock and positionéd In said housi ngf connected 10 throu hds_al_ circuit
board to sai dsaidrhausing connegiesdesaid powear sauyre for thergby) dist: Jve to

posi t i oned | nPaheh RualnY ob gL cotfigcred Sifduf sA RIS ROA
Circuit boar dahfl pd¢iABREU $hated BpaPt Eedie houbing s asi tndetect thei r el ess

signal; 15 a nonitoring unit conprising a rechargeabl e power soqurce, a
transgei ver | elegtricaksignabwhenitbetpatshis properly adheredite thepatieaks pat ch,
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flexible antenna and positioned in said housing connected to said

processor through said circuit board for transmitting the processed
digital signal as a wireless signal;

15 a monitoring unit comprising a rechargeable power source, a
transceiver in wireless communication with at least said electrode
patch, a global positioning receiver, a processor programmed at
least to control the apparatus and to process signals received, at
least one communication port for external communications, and a

20 display connected to said processor to visually display information
from signals processed thereby;

a charger for said rechargeable power source; and
an instructional video recording containing instructions for the
patient on proper use of kit components.
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30. A system for monitoring a plurality of patients, said system
comprising:

a plurality of patients each individual patient of the plurality

wearing a disposable electrode patch having a relatively thin and

30 flexible sealed housing disposed with an adhesive effective for
releasably adhering said patch to the patient, a power source
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circuit board positioned in said housing connected to said power source
for thewebyzedoetsri buti ng power, a plurality of el ectrod®I/¢W¥a¥EE ed
through said circuit board and positioned spaced apart in said 5 housing so
as to detect the electrical signal whgn the patch is properly adhered to
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in said housing connected to said processor through said circuit
board for transmitting the processed digital signal as a wireless
15 signal, each individual patient of the plurality also wearing a
monitoring unit comprising a power source, a transceiver in wireless
communication with said diéposable electrode patch, a global
positioning receiver, a processor programmed at least to control the

apparatus and to process signals received, at least one
20 communication port for external communications, and a display
connected to said processor to visually display information from
signals processed thereby; and
a base station processor comprising a transceiver in wireless
communication with each individual monitoring unit worn by the
25 plurality of patients so as to receive therefrom the signals
processed, and a display for displaying information contained in the
received signals, including patient location information received from
said global positioning system receiver.

30 31. A system for wirelessly monitoring a plurality of patients, said
system comprising:




30 31. A systemfor wirelessly nonitoring a plurality of patients, said
system conpri sing: WO 02/ 089667 PCT/ US02/ 13966 20 a plurality of patients
wherein each individual patient of the plurality has associated therewith
a nmedi cal weoniosws? whi ch col |l ects bionetric informati on PCUHIRASM6 pat | ent
and includes a converter to convert collected bionetric information to a
digital signal, a 5 processor for proggssing the digital signal, and a
wireless transceiver for wirelessly transmtting the digital signal
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a central processor receiving the transmitted digital signal for
further processing and having a display for displaying the biometric
10 information contained in a received signal.

32. The system of Claim 31, further comprising a plurality of processors
in communication with said central processor through a network to
thereby access the biometric information.
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33. The system of Claim 31, further comprising a cellular wireless
network for receiving from said medical monitor the wirelessly transmitted
digital signal and forwarding said signal to said central processor.

20 34. The system of Claim 31, wherein said central processor comprises
data storage for archiving received biometric information.



