|  METHOD AND APPARATUS FOR GENERATI NG AN
ELECTROCARDI OGRAM Techni cal Field The present -
invention relates to a nmethod and apparatus for
generating an el ectrocardi ogram of particul ar but by
no neans excl usive application in the detection of
persons displaying synptons’ of heart diseases.
Background of the I nvention One existing method of
screeni ng people for heart diseases involves the use
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the electrical activities of the heart. For exanpl e,
ggmmpgr n with a measured ECG that exhibits an

normal characteristics pattern may be considered to
be potentially suffering froma heart di sease or
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of imaddseasear di ac arrest. However, clinical 12-1ead ECGs
can be relatively conplicated to performand are
handl ed and interpreted only by trained nedica

Bagfagpundif thedpventibst i ndi viduals will have to visit
the clinic or hospital to have their ECG neasured and
conveni ent
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any imrediate indication to the user as to whether

the user is suffering froma heart abnormality. Prior
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recorded ECG (eg. baseline of the ECG m ght wander,

or, the ECG signal may be disrupted by other n0|ses)
Prior art devices of the type described above exhibit a host of other problems including the fact

that they are less convenient for users to record an in public places — particularly for female
users. Existing prior art devices also tend to record and store only a limited number of ECG
readings at a time which may not be useful for detection of any abnormalities. Another problem
associated with the prior art is that they are unable to ascertain the quality of the recorded ECG
. -{eg. baseline of the ECG might wander, or, the ECG signal may be disrupted by other noises)

- since there is no LCD for the user to view the recorded ECG.



since there is no LCD for the user to view the

recorded ECG 2 Summary of the Invention The present

i nvention seeks to alleviate at | east one of the

probl ens described above in relation to the prior

art. The present invention gay I nvol ve severa

di fferent broad forms. Enboi nents of the invention

may i nclude one or any conbination of the different
sublnR@flof tAE Bedifohei N described. The present invention

provi des a nethod of recording information for use in

generating a Lead-1 type el ectrocardi ogramindicative
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to BREH@Rke using a device which includes: a housing; a

processor disposed in the housing; a first and a

second i nput term nal disposed on the housing, wherein

The g{%sédt W%Ftuﬂﬁ‘ ﬂwaﬁ %Qa%dsevérglpdi%erén‘?éﬁhé‘ﬁ 1. %&%e&.ﬂ&ﬂé‘&# tMee |n¥ention

rocesso y operati
maé&ﬁﬁ@%?r@d’r 134 Cioﬁ‘é'“i’)tf"ﬁ eelEe @iﬁe"e”t\'M‘Péi’ f—?f"ﬁs 'ieFFé“ ‘i*?é?’f*?&‘éi
i ncludes the steps of (i) contacting a right and | eft
thunmb of the user with the first and second i nput
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In 8hew¥end broad form the present invention provides
a mephosksafdisbeeainthaigpusing;or mati on for use in
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tus o er's heart
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second input terminals, wherein the ECG signal is indicative of the health status of the

user’s heart.

In a second broad form, the present invention provides a method of recording information for use
in generating a Lead-2 type electrocardiogram indicative of a health status of a user's heart, the
method being operable using a device which includes:
a housing;
a processor disposed in the housing;
a first and a second input terminal dispesed on the housing, wherein the first and second
‘input terminals are operatively connected with the processor; and
a display operatively connected to the processor;
wherein the method includes the steps of:
(i) contacting a user’s right thumb with the first input terminal, and, contacting a
fegion'of skin on the user's body with the second input terminal; and
{ii) the processor detecting an ECG signal formed between the first and second
input terminals, wherein the ECG signal is indicative of an operating status of the user’s heart.

'_Preferably, the defected ECG signal is also recorded by the present invention.



(i) contacting a user's right thunmb with the first

input termnal, and, contacting a region of skin on

the user's body with the second input termnal; and

(ii) the processor detecting an ECG signal forned

between the first and secong I nput term nals, wherein

the ECG signal is indicativeé of an operating status of

the user's heart. Preferably, the detected ECG signa

is also recorded by the present invention. 3
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- Advhiiteded s Iby beihd) @bleemetdrd & tn@fBer of ECG signals in this manner, a historical

record of the user’s heart function may be maintained for later analysis by a medical praciitioner.

In certain embodiments, the present invention may be integrated into a portable computing device

including at least one of a mobile phone, a notebook computer, and/or a PDA.



may be adapted to store at |east about 20 recordings
of ECG signals of the user's heart. Advantageously,
by being able to record a nunber of ECG signals in
this manner, a historical record of the user's heart
function may be maintained for later analysis by a
nmedi cal practitioner. In cértain enmbodi nents, the
present invention may be integrated into a portable
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determine if an abnormality exists.



netal plate may be di sposed on the | ower surface of

the device and may be operably connected to the

processor of the device. Advantageously, the use of a

noi se reduction system may assist the device in

recording a relatively clearer and nore accurate ECG

signal. Preferably, the pregent i nvention may include

the step of processing the recorded ECG signal in

order to identify a characteristic of the ECG signal

whi ch may be indjicative of an abnormality in the )
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an abnormality may i nclude a segnent of the ECG

Si gnal such as: Qf) an_ ST segrrent of the ECG signal;
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of the ECG signal; (d) a QT interval of the ECG
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i nclude at | east one paraneter defining how the

chafdct ea Q3 tntavaybf thdeC@eiprett ed ECG si gnal shoul d

typically behave when the user's heart is functioning
abnor mal | For instance, the criteria may require
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Typically, the present invention may al so include the
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parfdbuph@stionAl ternatively, the present invention may
include a light emtter device and/or an audio alarm
which is programmed to alert the user to the
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to ALLRY hseF B tReteBtion of an abnormality. In certain embodiments, the present invention
may also be adapted to transmit an emergency message to a local hospital, medical centre of the
like when a recording of an ECG signal indicates that the user’s heart function has deteriorated to
a predetermined threshold level whereby it is imperative that immediate medical attention be
sought. A warning of this nature may be transmitted via the Internet - for instance, i the device is
in proximity to a wireless hotspot, the device may automatically connect to the wireless access
point and send an email message containing details of the abnormality, and the location of the
user {(which may be determined by reference to the location of the wireless hotspot), to the

- nearest hospital or medical centre.



a predetermned threshold | evel whereby it is

i nperative that imedi ate nedical attention be
sought. A warning of this nature may be transnitted
via the Internet - for instance, if the device is in
proximty to a wreless hotgpot, the device may
automatically connect to the wirel ess access point
and send an emai| nessage containing details of the
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the'® ransmi$sion of a war ni ng nessage to the user
where an abnormality in the health status of the
usep)s heag;t is detected. The external server may be
adapted to transnmt the warning nmessage via at |east
one of the follow ng nessaging formats: (a) e-mmil
( b)(CBI\/B Facsimile;

(d) a telephone call.

Alternatively, the external server may communicate with the device via the communication link
'whereby if an abnormality is detected, the device may be caused to output an appropriate

“warning message on the display.



(c) Facsimle; (d) a telephone call. Alternatively,
the external server may communi cate with the device
via the comuni cation link whereby if an abnormality
is detected, the device nmay be caused to output an
appropriate warning rressagz on the display. 7
Typically, the warning nessage may include at | east
one of: (a) information indicating the nature of the
Ty R IBRkdrilg mBRE Ly ke LIERE gRt:ON about 2 reat ment
or the abnormallty.” The present invention may al so
i nclude the use of a Wb site interface to allow a
us ea)t isformeNitreindicatingihé eature of tbe ambinaalityy abat i ng t o
recordi ngs of ECG signals that he/she has sent to the
external server for processing. Any conputing device
suc kP dforpagien abavtiaitpatmest fprtaataomeibr owser and
Internet access may allow the user to interact with

Th& Bl%sépf pwecﬂtltnr?ma;r 9?0 m&lesthé @se@g Vperbos.\f% Q%ﬁaéeﬂg QHOWBJ thgpto review

I ncludin anopngst ot her things
his{het BTG &7iRiR9 %ret"?fé'“?Fe%fs'%ﬁ%a'gP?é%\F‘?t hestng hé%é% |t%1fh§cF"tema"
semertfor drévessinge doy dormgiting deyvicel etchids s RIF havdg iacutabpeljerelrbwser and

Int&ﬁetea%&‘égs rn?a?%ﬁ@lﬁ @neE&g‘ t%' 19@@Lt \ﬁfﬁclhe bl ﬁ@ ﬁl-g WQJ Efevlﬁéy provide

% n‘&exan the |1 ke; (c) details of the tine a
fitloR nglydiRg FE‘(‘?B?SBWH?}’“\‘A% made; (d) details of any

abnor mality(s) that have been detected in a recording;

9 d%éhé of @gch%&’or@ﬁb\/ LR 43 9¥|n¢é:égur9y h@ar{% Q@omated with the
pract|t| oper that has been requested by the user to

revi eWW®Ycording; Typically, the Wb site may be
‘hosted on a Wb server which typically includes the

qKt er nlails Waﬁ&fs s'e%rﬁ&ltg of bR 6P EES PN LACLALHE 57 interval,
passwg acc rre in order to ensure that

perso § ®of each user may be maintained a
confi denti aI rranner The Wb site may al so provide a

USIer - idBiafy drdfeQimlat WhIEHCdch REorRgHad Madkbl € t0 manage the
upl oading of a recording directly to the external

server. For instance, if the recording of a particular
EOG sidgtaid of mmy abnomalily(sighat hiane bdew detestesia teherdingsvi ce | s
interfaced with the PC vi a a USB cable for instance,

t Iepl ;?%;Esuosffam aéTa c\ré I[]osv 36 ? V\ﬁgal Ip aggtoa%hﬁat%asclfeeﬁne requested by
exter ﬁ@IUSSFéPVﬁéiveaGPCOF%\roesm ng as requi red.

Typically, the Web site may be hosted on a Web server which typically includes the external
| server itself. The Web site may include a password-access scheme in order to ensure that
personal information of each user may be maintained a confidential manner. The Web site may
also provide a user-interface by which the user is able to manage the uploading of a recording
. directly to the external server. For instance, if the recording of a particular ECG signal is stored

on the device and the device is interfaced with the PC via a USB cable forinstance, then the user
. may, via the Web site interface initiate a file transfer of the recording fo the external server for

processing as required.

The present invention may include the step of maintaining the device in continuous contact with
the user’s body in accordance with the method steps of either of the first and second broad forms

of the present invention whereby the present invention may be adapted {o continuously monitor



The present invention may include the step of

mai ntai ni ng the device in continuous contact wwth the
user's body in accordance with the nethod steps of
either of the first and second broad fornms of the
present invention whereby the present invention may be
adapted to continuously nmonPtor 8 the health status
of the user's heart. In this regard, the ECG signa

th%]%élélfjﬁat% 89!? L?Sg% }{egrgmlr?trh!sx‘\a/geap&/ th% EtCt(]igs g}ntaprﬁayg)gzﬁigogzrgﬁs%% r\elgFIarly

the ext
by £hes Hieoterias fteelf ohthesternal seyes 'rmfgierti@ dejefpinedfigrggtingrmality arises.
ThizOnale Bé @aiticdldhly Cdomediabit iBNGesmMIREL while thS @fer MaS aAserious heart

cor‘ftﬁ{':h ghﬁ:t Q%Q&etssarﬂa%%lséf%,apn %P&Lnortma dtfe g#&&%@t@ﬁé‘a& ?m its clr.mdmon

deteri
Foy pgtar&gn@ thej dsMice lspfﬁqelepqﬁ)sgcglﬁ@céed tofthg ﬁ@rr@@l‘pryct@rrmgai detected ECG
sighdls @bessleyulannpeadeath theintdntedidiy RFiedl inaéal-ihe bkl thabmitted to the
xBREERRE ol fizoasSh N1 (R ARAFH H Lol HeORBE hBnbclinay
I nterned a in real-time an ra smtte 0
funcipg asé)b?%?’ﬁ%ﬂ"‘"@érd@‘é‘ie Fsgdegifedcessi ng via the
communi cation link. In effect, the present invention

Prer@é(biy Ehg%%éﬂ&g@rﬁ;g@mgf:ﬁﬁﬁde@&hﬁoqEnegr% f&”%}éle&ﬁg Jaf'no&?oof oPeratlon -

resent 1 nvention m
thaé'%%ﬁﬁw mORREHNG T e %%@F'M@U%m%temdmodepE?ra@ﬁt@ﬁe one mode

mal nablvd the peesert muertionbetig wed Rgdawd end/d ngkord EQEDGH2B WO US user's

heJ}ﬁﬂérﬁJQI g'ssggedmgoe AnF fher llnﬂﬁatrﬁéy ﬁv:aﬂ/g(%herg?%%nt uﬁ@)ﬂto'n %}9% \é&%apted for

I nvent 1 on
COFF%@H? grogifetngangRaresordd of fie ugrsa hedt (i padies thﬁﬁfﬂﬁ?ﬂf finyendign is kept
in cogtgetivitie the uferebbrist) node may i nvol ve the present
i nvention being adapted for continuous nonitoring
and/ or recordal of the user's heart (i.e. when the
Typialhs entast suresndr krerndtitod ls@Pps of thépregant @cdntion rhdy Heh@plels@itedsoy an

adnhﬂgva—t Tbegabml %x,ad,ﬂ*ms!rﬁ@r%@ﬁfaaﬁd 0f #%Ja& gﬁ%nlg%aﬁst 6O the

es i nvention
melERFRP(ER Pty Inchrgp? e%[vnugﬁrﬁ?wsfgwwﬁhﬂ%lwowed to perform
the | mathaddeterds ) pratc@ticaih O Tigadalha | they apreinkatereindiddes anmtdan dvorking in

COl S8 € I (=} I ) or
nﬁ)‘irﬁmlth Plompl@Nscli Rgdididera %%Eﬁtﬂgéoﬁﬁ‘ﬁsgﬁt}éf%ggg R 12 Bital

rogranmmed to perfor

meﬂﬁ%@ﬁﬁFgcally Typical ly, the adninistrator |ncludes a
person working in combination with a conputerised

Typ§;¥l§(t s%e Ry bé e%reéaqey thd REm AR ,ﬁte&aqfapqe ok lﬁggsbﬁgug able to

racti ce. I ca
“P'O@ﬁ é?cgédgd E&Gt Sﬂf’é‘a'a ﬁ| gk 5rver for é@@ﬁ%ﬁ B pEEeTRE Jﬁ%?a"v @
fee ey nigo b klerded in eqohangel for deaxtedl £C6Er sanging k svatnhgtniessage to the

useﬁ%ﬁ@nré‘@art%ﬁﬁo‘{r%ht)f 1Y Beté@t&r %gaereétﬂldc{f %rcomf’%&’?l%lr@gnade between the
e charged in exchange for

EC?%@‘%Q?é%ﬁ§P“?BWWE¥¥@EﬁHYH§”E warni ng message to the

user when a heart abnormality is detected as a result
TypRhily2a Sl%glﬁﬁarrhépﬁé Qskdg tﬁ@ﬁl@m@r?tsw& tﬁ@@e\rlcg%e?élrgﬁélpro@%% is

exe e RO o B SoF 17 Rt OLPo BT et B present

invedioni day safilveregpmsidetsd spitablg rbamperson skilled in the art may be used.

- In & third broad form, the present invention provides a device adapted for use in accordance with
any one of the first and/cr second broad forms of the present invention.
“In a fourth broad form, the present invention provides a server adapted for use in accordance with

: any one of the first. and/or second broad forms of the present invention.



execut abl e by the processor of the device to perform
any one of the nethod steps of the present invention.
Any software considered suitable by a person skilled
in the art may be used. In a third broad form the
present invention provides a devi ce adapted for use in
accordance with any one of “the first and/ or second
broad forns of the present invention. In a fourth
broad form the present invention provides a server
adapted for use in accordance with any one of the )
In pififis proggh (oI the Redinl nBTHAPPYTSTE EPMPHiRkepialisdpgdium for storing a
coinpit@prdgem ex8cutdbie ta perifdri thebnaliad steps Imactdndan(ar @theaanteast one of the
sk BHEAER LR BEQMBARS e RIRN hEdnubFRAARLEnRAI um f or
storing a conmputer program executable to performthe
nmet hod steps in accordance with at | east one of the
Typicallg thegmekentrineaoo may be ba@rfrowamd of povired py £seing power supply.

i nvention described herein. Typically, the present
invention may be battery-powered or powered by a mains
TyRjealierin e §mbodimapisc K| R?‘?Sei’h'”%e@?‘t”dp‘f\”d@ﬁﬁo‘fﬁwﬁ%%‘t’é’,‘eaﬁﬁﬁg the
us@isdbetpressareent i on i ncl udes a device for neasuring the

user's bl ood pressure. Brief Description of the

Draw ngs The present invention will beconme nore fully
B”EE@EFE%EWdQFP W8S f ol | owi ng detail ed description of

a preferred but non-limting enbodi ment thereof,

ThélEe&dnt RG idnWiFRBRE hbRuiPuhdirddd 785 GRTRRANE gi&agm? description of
§
|

draw ngs, wherein: Figuré 1 depicts a flow )
3 Pgietsd bﬁU“’B‘émﬁ%‘% ‘F'B*?"t‘i‘ié’lfgi ’i*ie‘"ﬁ%fcgﬁsg’ Qﬁﬂi@ SApertioq witp ffpegecompanying
dragimheciihereint of the present invention. Figure 2 depicts

a top view of a device used in accordance with a first

enbodi neat of, the present invention wherein .the upper .
SurT ace. BPrBHEeRB fy deorar pEstese & b pgarised” dgiiate wih
rear vi efisstembedireend efithepresant ifyegtion2 wherei n the | ower
surface of the housing is visible; Figure 4 depicts a
magni fied view of. a display of the device in Fig. ,
Shobi ng. Htre  ghrE <uleBPYaY o8 pee i ET dhekgrden® win o frs
char act egnitwtingst ab fhetprrseBE@Eentan@herkie thesippérsurfasg ot the housing is
rate; Figdi® 5 depicts the device shown in Fig. 2 in

use to detect an ECG signal in order to generate a
Lead-1 type ECG Figure 6 depicts the device shown in

Fi g 2 iloure@ degicty atress view 9t thede¥tegm big. 4 nherein the lower surface of

the housing is visible;

- Figure 4 depicts a magnified view of a display of the device in Fig. 2 showing an
-example display output including characteristics of the ECG, and the user's heart

_ rate;

- Figure 5 depicts the device shown in Fig. 2 in use to detect an ECG signal in

order to generate a Lead-1 type ECG;

- Figure 6 depicts the device shown in Fig. 2 in use to detect an ECG signal in

order to generate a Lead-2 type ECG;

- . . Figure 7 depicts an electrical schematic diagram. of the device used in

accordance with the first embodiment;



order to generate a Lead-2 type ECG Figure 7 depicts
an el ectrical schematic diagram of the device used in
accordance with the first enbodinment; 10 Figure 8
depicts a further enbodi ment of the present invention
in which processing of the, detected ECG signal of the
user is processed by an ext & nal server. Mbdes for
Carrying out the Invention A first enbodi nent of the
present [ I r e c .
PO H%\ﬂr%ma &aamignr !é RN enl%%ﬂrﬁﬁrg d gﬁg é)béét_ar(htelﬁ\%"n% R which
port abI e PReRPRig oft %? detaeied FSC gioral of e e fioPATeTeRd tyean extemal
net hod ste®ps. of the first enbodi nent. The device (1)
i ncludes a rectangul ar shaped housing (2), a processor
éﬁ% dis Eosed in the housing (2) which is a SZ328

Madley for Saying quirthe lventieg second i nput ternminal  (4a, 4b)
di sposed on the housing, and a liquid crystal display

A fﬂ‘ét%oo(r@nt EWMHrgéénﬁﬁ\/ehth)ﬁ \nh @'b@gesc(rt?e)d ‘by T@&eﬁ%@\{d Iﬁ@s ;T“SSO
I ncl udes both a USB-conpati bl e connector port (17)
a wreless conmunication interface based on W - Fi

Figetea Adad 8 shpmat lmodhdd poriblesibdes) ) tha isfuaed ihiperétireing the method steps

of fﬁQ Wé}h&)@ﬁﬂeﬁp 'I\Netdgwgex(t] fi'ha@des qqg&t%&ar’ Jhaﬁe%%h%r%d@]bybﬁacessor

evice (1) her 1 ncl udes nennrg tore %
(3)€&H?S§F’h’? i fﬁﬂﬁﬂ}@o@} MR % T8 PEEETER A anhgecpfbinbut termina
(4apibpdisrsert on( B3 housingr atelra Itqoid pastbbdisplay eCOYES) hominist ephei housing

(2)¢ aAgRd BQK%C Qsdf\nlr{crﬂmé;' Sotf\ ' ar §JtSB c@rﬂpéﬁg]b r@%ﬂt‘iec&f' puﬂ q1 ﬂ r %egl tereless

I nvent, ‘{"og'i ﬂ‘@ce ?SﬁF ‘?1 g@ %ftl H:é 0%%}%%1 S:M%F?éo CP'g n@m H%\,P;S( Q) facﬂitate

cordemrmtmrwgthamteE%esmeg}nfabqwed ween the first and second
input termnals (4a,4b); (b) storing the ECG signha
in a Staore (6a,6b); (c) processing the E
e foyfia 5 SEhda ERT ARy 5F BBPRGRES ¢ ALPaR N G geuable
by difie pioeessefe(3edt eddeEQG reifgmathe fiefhodc stepaiin agrotdasce with the first
emsmlﬁéi\a%f&ﬁé &Eéeﬁt ifentidhe TRER, HePrranfE LAk d t8 perform, amongst other

thi q f ? abnormality criteria in order to
S cﬁ@@ Y'YN¥E ECG signal may be indicative of an
abnormal functioning of the heart; (e) outputting ECG

and{pr h@adcting pteed riaf SBddeR thelrifdt Iarhi%eécﬁ@ﬁaat&&dm@@ (iahﬁ?
processed ECG signa (f) comunicating with externa

devi ces.
‘ {b) storing the ECG signal in a memory store (6a,6b);

(c) processing the ECG signal so as to identify at least one characteristic of the
detected ECG signal;

(d) comparing the characteristic of the ECG signal against a predetermined
abnormality criteria in order to determine if the ECG signal may be indicative of

an abnormal functioning of the heart;

(e} outputting ECG and/or heart rate information to the LCD based on the processed
ECG signal;

() communicating with external devices.



11 The nmenory store (6a,6b) of this enbodi nent

i ncl udes 100Kb on-chip eSRAM (6a), and, two 4
nmegabytes of flash nmenory (6b) which is provided in
the formof a renovable nenory nodule. It should be
noted that alternative typeﬁ of menory devi ces and/ or
havi ng | arger capacity can be used instead dependi ng
upon the particular requirenents of the application

Th@ﬂ%m%&%kﬂ?&%%b?&tﬁPgmb&ﬁﬁ%t Jﬁ%s @RE%£§%QkﬁQPg 82)00), two 4

'So us tore record hat”
megpkytegof fash mgmonyok) w@%ww@%w %(eéﬁrmu 9ha frameva m?f@%{% frodule. 1t
shaltblet N thatGiierdativg Sypas ef radshaey ti@mbealsﬂdbme\dng largeh@pacity can be
us&ﬁ”ﬂé@ﬁ aﬁ{)endﬂg ﬂ}ﬁ? Bérﬂ% ar %q& gméntg gﬁhé" §ﬁ icétl§n Q{dcﬁ\(é r%?gs of the

I sto Portio
Us§ry ghe HERVY §,tor§=t @ﬁ.(’é)) tsggb.o Glfsd tfa?tgre é?ﬂoghng%of@é)%%qnéléma{/@? getected

by dregs@dssby/(3) heselsAtrledsbabolttracdedings bi@ gdleay bel&torsp mdiee méradry at
an)m?l{eet e tﬁﬁQr‘}H &gep Q%TOV-EQ@ with ?%Et%ﬁc%f Io& %? pdst?‘regtmﬁd’sawobﬁons of the

connected wth each Irst and second i nput
mepmapRidia e-opisase ap§ to beﬁﬁ'@”ﬁ@%ﬁa?ﬁdé’ty dreeseidyy, '%%e)“c%lﬁ‘dp’"f"ﬁ‘? space
for G reb)recofdirgshousi ng (2) includes an upper and a | ower

surface (2a,2b), and, left and right ends. The |eft

%ht ends _ of the housi ng s e, defi ned from

Th?)%’f’?ﬂss 95 egraBly capngeted wilyRanT of s fﬁ%?“‘q speonddnpyt R ’F‘ﬁé“a 4b),
theln@Dnofystare [Ha@b)l 400 t{eB)COi (§). nrount ed on t he upper surface

(2a) of the housing (2). The first and second input

a, 4b) include electrically conductjve

e GRS [ a0 Lo 8o pfopet it (Gomoror HDIE BBk e o
anq dght 4inds cdiitfe hooeing 64 aenddfimel feqpptbe psiat éfavdey c(fzal)seowhetnmdmarlly
reahiﬂ?’ﬁ\le nen(3) Th@[bd i5 ?ﬁrmogﬁlgd e Lkt suRRd (&) of mgh&@.HéL

(2) respectively. The device (1) is powered by eit

two AA batteries (7a) or via a mains power supply
Th fif)and Fernd dhewti termirfalsr(fidh) includd eledrially agpdcteomitalipanels. The
first AW QLA %putﬁertnhﬁls 14 ok rrib'dﬁt@d Bivint Qpber WiHaEd28) Jf Ql‘éfhoﬁsh@ (2)

o i AP B e Poponer Lo L he devi ce

(1); (b) managenent of space in the nenory store

Thd &9icD) is ;fowérea b@@i&m %lmrbaﬁéneé @%pasrd@ob &z SwaPaUpBly t78). The

oo R TSR R biSrisa™REpeti THR v al pEh PR bBsatane g vee
to spigptively enable anopgsk gibenigndsot h Lead-1 and Lead-2 type

ECGs. The steps |nvolved in generating a Lead-1 type
fol | oned

be .descr. .St a
ﬁﬁnaf ttre'efaco'V %onld%?eg (f" 0tf PoOR" th%%‘ﬁix}c%aﬁead 2 type ECG
is taken using the deV|ce 12 Referring nowto Fig. 5
andp} he hdrayéntdndbitspstde ifth@merhory sidreqQbdles): to record a
Lead-1 type ECG a right

(c) “transmission of recorded ECG signals to external devices; and
(d) mades of displaying information on the LCD (5).
. The device (1) is adapted for use in processing both Lead-1 and Lead-2 type ECGs. The steps

involved in generating a Lead-1 type ECG will be described first and will be followed thereafter. by
a description of how a Lead-2 type ECG is taken using the device.



thunmb of the user (8a) is contacted with the right

i nput termnal (4a) of the device (1), and, the
user's left thunb (8b) is contacted with the |eft

i nput termnal (4b) of the device (1) at the sane
time so as to forma closed, electrical circuit with
the device (1). AlternativePy, a Lead-2 type ECG can
be recorded by contacting the user's right thunb (8a)

Re‘@rﬁn@ no@v rP@FIB ' Ef a%td tljlenfBHtchér%frﬁgn @l |n grﬁé})to re@.@rg g L%%HI']‘L ﬁﬁé E@@ aaright

kin dis t he
thubcyt 1 %?Ba@ﬁ%'ﬁ C?'E%?}ede’ﬁhet el %‘Bl&é?{ﬁl'“?'r{ﬁi‘)tf’f fherday’ ?Faﬁ ) and, the
us¢r4 15t tharsb hbiarcontactdd \gth the leff inputstbrejinabfab)cd teaelicen(y) bihibe same
timd QY bER fc‘MntarblésQ@eile{ﬁr%l FolRQstY tHer&ieQEéj(QE to generate
either of a Lead-1 or Lead-2 type ECGis represented
by bl ock (100) in F| g. 1. Wiether taking a Lead-1 or a
Alttrestitel. 2 hepa-2rigadiQfysantbh @ecbides by emmthctirgdionasel nifaht thumb (8a) with

thel fRdt mpﬂﬁérﬁnn%ﬂ(@a)"@-)d co%t&@l’r”g rgbeontb@ Ligh algbogézi%%%we\‘vleh Reds Qr?of the

app L duration of
oo G223t BTl b v HoeTish o8 S in e S oot ot
the ECG signal can be recorded. Accordingly, each ECG
The 5898 cohBiting 1% deGiEONAEHe Lisor @B&fy%brﬁait@ et éﬁ&ca?qs_eédm or

Lo e B sagosentd R A Gl ot on Ece s gl

formed between the first and second input term nals

WHethés Rdg Wﬂém brsa Lé&qJZC@&e‘ &l thb ikt Qﬁiaéerc&\d%pﬂ smifdis (4a,4b)

sho(uggﬁ) he?cﬁln ﬁorétac t&\ﬂ}?o%w‘%&ﬁ)gaét (5 6?5({" 'ésrﬁég gqrc]ié zcgl &(Jra?lon o#( at least

aprasdeEéin e deanndshsa thet adesmmist o dheHBES sighr @bn b recerdert effccordingly,
cadhHOWsighal WAt S o6 G dpBioxiBRN 128 sédhdd i@htioni NCl udes a
common node operational anplifier. The noi se-reduction
nmodul e (9) derives a common-node voltage signal from
Refswingiaantottirsfloivahart ofdiig 1.dberrpebssan (Al is aberterilatest 8n FAS signg) formed
betdé’efni tﬁ@f‘ rst P8 Q6dhd@p @ terhii@s dRUBHLIRGh lgﬁ@cﬁlbgﬁaﬁa heialﬂ%’%tﬁs%f the

use{ Iﬁ ﬁearte rfh}rétesged)ctsg rell% esenqoddba bYocL ?2[%9) in ‘?:l g i ﬁal co%rnngn mod voﬁ?gﬁ:‘ signal

ack
asse%f?d vitathg detecigtl EpCatignal 1®E)duw¢| t@wguasnomplrgtlewnmvpdule (9) which
mchdBQt aﬁ@:mebrt hloti@%pé@ﬁfnaisarﬁdﬁf di. dtHel rﬁlﬁbefr@:ﬁﬁﬁoﬁahodafe (@h@enves a

Surf e er‘%lﬁ?) g;?al o‘i;nabcfhpeeﬁtlh tl r§°1 anai sét?o%? Fﬁgut%rﬁ\ I% (4 Xiﬁ during

evi ce
fecmﬂigs o3 the Tdetected tREG @@aénweﬁﬁ)i@eder“ﬁ%@worzwd% |V@Jwg$ Srgna' and
drivas ih8 indgtdaebmmenmbievoithdeSign@BEcKSRE @RAsérvRW mdt® bRl ) Svhich is

placgeé% ég")taclt %wtﬁ otﬁs@ﬁ d I@ry 9'5@% rg:g%laf‘\t% tﬁ@ %ﬁét gld ‘f‘h@ rﬁgs plate is

_d'SFé’F?Cb‘E‘ttP%'@W‘PWP @er(%vdafdleq dnvicaresine (3 peigiows n Ft'Ehé det ect ed
ECG signal is represented in block 300 in Fig. 1.

'i'he %%%5%!1&190 Sséqfe&l}é@J ECﬁtsgﬁa? gFISIII'% ebgn\%emg‘NSYar(dﬁsgmgg nphtstermlnals

e-recor
(4a éWa% gfg%rdtt%téf f&ﬁf fgfwﬁ? angiereq i dhegprigory %tPfé (Gefir %W%’QWF? | [ The step
of effedisg h@seareedsr andat@rdaf of ttvadeus Ry HOG signal i€ repreéntddan blbék 300
in Fl.egorded ECG signal as well as identify at |east one
f the following characteristic of the ECG signal:

Processing software stored in the memory (6a,8b) is adapted to process the recorded signal in
order to analyse the signal. For instance, the software will measure a heart rate of the user by
reference to the recorded ECG signal as well as identify at least one of the following

«characteristic of the ECG signal:



13 (a) an ST segnent of the ECG signal; (b) a PR
segnent of the ECG signal; (c) a PRinterval of the
ECG signal; (d) a QI interval of the ECG signal; (e)
a QRS conplex of the ECG signal. The step of anal ysing
the recorded ECG signal is represented by bl ock (400)
in Fig. 1. Thereafter, i nf oFmation is di spl ayed on the
LCD (5) by reference to the recorded ECG signal. The

i nf ogymat i I | east one of, a graphic
rep?@sentgtgl (%%mep d?& lé%?% %gnal (egq. voltage VS
time), a sunmary of neasured characteristics of the
r ec@p)ded a BRGegh@nafithe BCGlSigHa); a heart rate of the
user. The step of displaying information to the LCD
(5) is represented by bl ock (500) in Fig. 1 The user
is #le POR d%ﬂ??ﬁﬁh%%Q%ﬁ@m%fornatlon is actually
- displayed to the LCD by operating a user- control (12)
i nt fac h- buttons (12a) di sposed on
t he ous?r?gqr?%{'a%fﬁﬁ]&@%s' eE. cts an exanple of the
format in which information is displayed to the LCD
(5) (e)For aiORStcangle of tiedCGesignakeart rate and ECG can be
out putted concurrently to the LCD (5), or,
I nterchangeably. The first enbodi nent al so enables the
The gien ofiagalysigrig rPi”%ﬁﬁ%b‘i‘%?'r\%’l‘*P’P?%‘?‘* b blegkd 449 Rdid dur  of
the recorded ECG signal which may be indicative of a

ThQSa%F in Ioh .s%lagéaeon‘i*ﬁehgﬂ(sm %’rﬁ eﬁ‘&%’{hgfécbﬁdéﬁ%e's nal. The

for rre el t her evi ce @@?/
‘"foé'??ttgf‘ 42 Inglafep et Ie?‘*i?ﬁ‘e o 6‘"33'%%‘?':"@5‘?5“%!(@ the Gl feén"c"tage
vs tirge)t Dsunmatihof ophsuoet ahvirbbtedsticst ke mecortiad BCG tsigpali edid/or, a heart rate

of th&€RESSGRL @tgp Qtydigllagiﬁg |n§o¢r99()on 'tcpthglL@D (&) is Telﬂpesé‘}ﬁ&{ byI lﬁocﬁl(%) in

. aple to programt device to conduct erther a manual
9o} aut omatic di agnosis of the recorded ECG signal in
order to determne if an abnormality is affecting the

TheUb%%F is %bl@ ﬁ?c.rohtroi Wh@h IH§FH%QOIPIE abtgﬁlghisf)lé( e@ga thé L@ﬁ‘by operatlng a user-

| ves
corf BR DRt AP ASt el biioes P doere sa e dorBdriEs Fmet
an efagmkel of fei forgatio npizh dndbrmgtin isdispteypd @dled EC{SHeBor instance, user's

heaRR0 LRRECE Yarel uBlikeR cmarr@ﬂp tdthELES Is Q &F, an@eréhasdegs:lﬁs
sets of par aneters associated with CG si gna S

hearts suffering fromvarious heart abnormaliti es such
Theaigstambagimen talyaricaabies tig. usbr adgeotiy dneabnormatieh yncthe tehawipur of the

rec@Hasl ngG RERRisH ﬁz@m@%'oﬁg gé‘a?%ﬁcﬁ%ﬁ ' ﬂmdete@?bgror giinorcmsahtles
s FRTREY Flbeset B 95 (P 4fl B 7 on Stedpliomet 0 o e aone =

- selectiorins tergloleh epgort il bnlekdne Fhis stéreip eepiegentasirhg blobls(R0Q) frditig-tthe
- user's heart nmay al so be suffering fromany one of the

hear

The user ig a;%-{f’ able to program the device to conduct either a manual or automatic diagnosis of
-the recorded ECG signal in order to determine if an abnormality is affecting the user's heart. The
step of identifying if an abnormality exists, or has worsened , involves the identified
_ characteristics of the user's recorded ECG signal being compared against a predetermined
abnormality criteria wherein the criteria includes sets of parameters associated with ECG signals
of hearts suffering from various heart abnormalities such as an arrhythmia (e.g. bradycardiac,
-tachycardiac, and/or premature ventricular contraction). By comparing the user's recorded signal
_characteristics with the sets of parameters, a determination is able to be made as to whether

- there is some risk that the user's heart may also be suffering from any one of the heart



abnormalities. The actual conparison is able to be

ef fected using any nunber of existing software

applications and a person skilled in the art would be

consi dered capabl e of selecting one such application

accordingly. The step of the device (1) detecting an

abnormality in the recorded ™ signal is represented by

bl ock (700) of Fig. 1. Typlcally, t he predeterm ned
abﬁ‘J?HQJTuQP' I t%e%Eﬂuglecrohﬁ%r[V%gX lshgb(i"é\ ﬁzar A ctec? ﬁ% Q@?m{n}?er of existing

ranet er I nin eri s
so %%Rpé‘@“%@"%ﬁ @‘?fﬁ‘?” skeslip awtagﬁ picela P senpideied, @raltiepf spiRaing one
suttsapplicatidneacdrdingly. The BRb bDihé Beich O Metkitylg ad-snomfsty @NtG€ recorded

S.gkg%rgﬁrg{eﬁ{ehgym ﬁgﬂg,iﬁrif.l_that the ST segnent be of a

articu dur at an abnormality is detected,
the processor (3) is programmed to automatically
Tygicelp e Betietelnipsdybhbraklity wasrainig indRSs stg@st dde bh@mb.t@Diefﬁhg how
theT&%ra\é@ﬁ%b %Ethméf_’\gf E%l élgnlal Lﬁ@‘grglcctﬂlp %e%g Whén © usgl%eheart is

nor ma as we ornmation
functigntog PAIMALY- \malpstgrtcgﬁée triferip ey rqaHrePatdRg Ht Seprgent Re of a particular
dumfiemor mal i ty before proper nedical attention arrives.
An audio alarm (19) is also provided as shown in the
el ectrical schematic diagramof Fig. 7 which can be
IF 3 BRyeHPATR IS fftestethsbp H’??GSS&EHN%HPE’QWH@}?" df SySAGHGREY Prtput an
apprspricetvertiggmeskagesto siieelfCD &).1 Epr es@ind @esshye Will ddicate &@0)ature of

thei dl:]éteaeg abr;lorméﬁﬁr Q@\W&lf é%ql%grn‘gpﬁ'n\ét g%eirln'% ﬁ&&e&fto %Mlibﬂ&mg the

har act eristic of agai nst
ab'iorréa"fyr ReEER BORSTRRFIh 7SRRI 3rHups ¢ AN taufip glarme %rsea*fooprsaded as
shquarif drengectipp! $chemagic algsmonf Ki@)7 ehich han depriogremmied $elaf yser to
actRbte dhiPiN Ao MGkt is dB¥ctad) 'ﬁﬁ%%@%'@epr@%%é@% Sléc?k)(soog in Fig. 1.
conmuni cably connected to the device (1) via the
Internet (16). A network diagram depicting the
As gentiveed 2bove, fetsipencdniperinetue deraGit)istianting teectaehBCS siglal against

the%?e[d\ét%fmn(eld%nérﬁalﬁ@&?ﬁé?la idatd € -be %erfo-rrrh&l kﬁﬂﬁg ;ErQéesgg?%%f the de\nce
evli ce user

n the
sl IR RO G TR e Ha et Erngeod b setevis (1) via
the dnterhgtdé®). [Fynethak diegraw alepitingithes@hhectionoetwesy trtehdav:ce {1) and the
ext&Xdl %ér@@l 1@@5\}’1@&n R 8. TR kol |n@5r§s@;ﬁsp9@§%n tﬂe%v@@b’lb QI%WS the

uecl el R sy B 5T S ot isda TSy TR o) sl
or, an fleyaxtemnapserten i P.e dothdilaityr rase. beodglice () will lveckuiodirst eFtablish a
conﬁ&dﬁ@n With hé Bﬁt@rﬁéﬂ@%ﬁé’r (by) it oRE Kxidt® Qknever Jrl alyshs of\meeféc&dmg is

t I
souF % \}J,Is%rn T%mijstews FePTesE tF? é{]@ocg?@logﬂ gige?,l %‘%)i}eel)éﬁgnnebtron wﬁp the
extfrr@ai @WF@ (3Eedsts thgn dile deice (t hell ipiiate B iratsfes et therecqrdB)EGS signal to

the bXt@ma@ Red/&iP1 4) 1 khBAUSVAY) doewal & thdih@Fegle) 16) . The
device (1) transmts the recordings to an internmedi ary
termnal (14) via a W-Fi interface and the

Thejdevies rhetiznamis the raspidiabs olan)intermediena tarmainal § B dig atVWeFi interface and

the IreGREdArR §Smihs (ﬁl}&heﬁéﬂft&r ébﬁhs ﬁnS rréb@fdi d ) thé extbiBal server (13) to be
proc% Qe%eg %sqipcﬁhhe ewcc%) (1?tra mgx e recor & E%éﬁ%gﬂa t&%szﬂgmai server

er na
(13)"% [PPSRy bipgk HIO@BR” ftig. 006713 exterpgl gerver (13§ ﬁ@lué@@‘t@ﬂtﬁlﬂ% (13a)
so thalit\san stork3hy l”eﬁ@rﬁlﬂéiaﬁ&eael\@@tﬁ@ﬁalﬁméﬂ 3 step Of thé @iterh:!il sErRér (13)

- r peardin ceives fromth he
.rece‘?\;in a%d ?Tg%fl}? ere oercrjerc]ia "\?E? re Té?nted byn]ock 81 f F|g T



receiving and storing the recorded ECG signal is
represented by block (1100) in Fig. 1. 15 The
external server (13) includes processing software
simlar to that installed on the device (1) itself

whi ch enables it to analysefghe ECG signal received
formthe user's device (1) 1 order to detect any
abnormalities in heart function of the user. This step

Thb %xt@r‘ﬁ@lrs%%m1 @)qn@l)ﬂep lp%@&sﬁ‘sa-ggg\)arel ﬂmlaﬁo&hatlnstélléh &rhﬁele dﬁwce (1)

abno IS actual det ect ed e

"‘S‘g&"tﬁe‘i"r{e&f"b’%se? mna'ysttj"e EFﬁ‘eS'gé%t’%"rePfﬁ‘I’ f"”g e \Hepr s(opdye &» [njorder to
degbtspy ahnoorditidsdralhdayt figeimd chtheasani Tigs siesis sagessérded tyeblagls H200) in
Figfhe external server (13) wll send the warning

nessage to the user via at | east one of the foll ow ng

messaging formats: (a) e-mail; (b) SM5  (c¢)
In Facwemithat an apubmality &l ssppbiynistectbl by tfithextand semead (13)eihe external
set(/ére()S) hadll a@éosagtoﬁl%ﬁlgﬁﬁém d mIaF?nnﬁ %&%b %E@ udhh t ﬂwetéQ%er?ééi'\féPU 3)

e Inte I s detected,

kg by wamagmeaseg? %‘h%kfﬁf‘aa Aearie s ol (o gissagp formats:

appropriate warning nessage on the LCD (5) of the

devigge (dinai;The step of the external server (13)

sending a warning message to the user is represented

by block (1300) in Fig. 1. It would be appreciated by

a psonSM&illed in the art that in order for the

ext er nal server (13) to be able to send a nessage to

t he gse the above nessaging formats, the externa

ser ®general |y have a record of the user's

cont act detalls - eg. e-mail address, nobile phone

nuner, aRrRpRonkeliephone nunber, facsimle nunmber and

so on. These details would be supplied to the

external server (13) by the user upon registering to
The gygernahgerge (A3 is @lso prograhened it esrmmwihicae wifethe davBe viaghaatgmet (16)
if afidbBorinBiie isf @teteN B, mombce l(ﬁ \@duspbeoeae.vécﬂedmmt ah lapMotiate

warHr%% Fne dsaﬂer: rY tlh %@/optﬁed vnce ehs%?psf{he %ernerall%erver(ﬂ) s?]ndlng a

RASTS &R 0
wargipg @P’Fﬁéﬂe @éfrevlélef ig m)ﬂswt@ﬂﬁytbl@ek g inddg- (1) for
processing. The user can interact with the Wb site

It w}gul&‘ P qu) %d:%?efj giéegéok %F I!e% wW?ug ag%a?\llr\ﬁo?der ‘?09 the\/\@[e?nal server (13) to

be ‘iq‘ﬁ 'A§eNd agrespraede the Heerfrbtm Wﬁ@esswmquwﬁ A extgmalgeryer would
gendi@ly havé aYecd@itcftheis€@s coOREd dEEIROT Gl Hahad utiiesd Sndbiephone number,

horr{get@i%bﬁoﬁg nnrﬁi?err,t faés%il% nﬂﬁﬁﬁgrceingtsg %n.ml'hgetdg%ils Wt Bedgﬁgi.ied th the

e_xterna! server (13) by the user upon registering to use the services of the external server (13).

"A Web site interface {not shown) is also provided to allow a user 1o review his/her information
' relating to recordings of ECG signals that he/she has sent to the external server (13) from the
 device (1) for processing. The user can interact with the Web site via a PC having suitable Web
browser software installed. The Web site provides, amongst other things, at least the following

information to each user:

{a) . details of each recording such as the measured heart rate associated with the

recording;



(b) details of various segnents of each recorded ECG
signal such as the ST interval, QRS conplex and the
like; (c) details of the tine at which each recording
was made; (d) details of any abnormality(s) that have
been detected a recording; (e) details of any advice
provi ded by a nedical practitioner that has been
requested by the user to review a recording; The Wb

bs e | cﬁzta‘rﬂs §Pvéngﬁ ée@fﬁte;‘;té’ i éalah I're.llarlded E@G Us%ﬁﬁr éugh Q!Mh@ StT Onterval,

persona ise t Eresenta lon of 1 nformation on
Wb si ¢S Cqﬂ*§ap ¥slkfes for instance, subnrttlng one
or nore presentation preferences to the externa

S(%fvefde(aﬁ&ftwwn?éﬂat Whied éééme%or&hgw%g&enw server (13)

as to how information shoul e presented. A standard
online tenplate is provided for the user to enter and
sldbmi tdesiiictf apy efremetig@sthatThes bAblhdeediea a recdndist ed on a
Web server which in this case is the external server

(éS)n%Jsﬁlf. The Web site includes a password-access
s€heneeae grane pdYics RipYgr &Y ¢ medic @Faciiens” halNak brgp reiedisd by
each ubeuserto reviswe raeanéddl; i n a confidenti al nmanner. The

Wb site also provides a neans of effecting paynent

el ectronic for an es whjch are |ncurred b
TP T hoai PR Yk B A ey Brperopasoh i B fion o
infafggiogionghe Ray rat Toiamviyessrfadiestinge.t Submiigrons wb miotet presgntation
prerereﬂést to_ m@r&te%r k& MbPwiRth ABrclsNRe @%aémamenre@r(r@)vml 6 hhow

|
mpaien S pesepupy ﬂa@ SR A8 PR e wser o enter and

SUWmﬁmsauﬁb@ﬁ%electronlcalIy fromthe relevant credit
card account. The VEb site al so provides a

e Bh Sl i R £ W ST v PReS S S ReeCser i oot e
Web esitey e‘qc]ude_‘g;gg pasEgprdiapessa peheme jirf orgéreto epeng thahpereshalanformation of

: eadﬂafsﬁﬂ 1 UhaftaifldGn asécﬂﬂﬁhtrdl fﬁ"raﬁr‘iér’r etﬂheoweb Qﬁecdecy Ipﬁ)eldésla neeﬂk. of
VI a

ef’fer.:l1 rﬁl pay*ner?t eie(c%ér{rcaﬁ or a{%; S § |§h ﬁge ]PCurrr%d by \}he useﬁ éro%LBe of the
exteml gerverd{il )i antles thy We?bl slet Paymehbeandfe rt!arre bhyeeovssr Agprfitingngredit
carl 3&tailsdRY A€ Bn-fink) paierdt HE@mBXi@NVIRK sBIRRINGY o (tﬂégéxtefrm server (13) for

pro esgﬁf gs&sgfgin automgt?'rwtrgeeg erﬂ%ransa{;ts ion. ({{P %calmt” rom Igvgﬁt credit

nuoyus "eont
carg pecoydcor dance with either of the Lead-1 and Lead 2
procedures so as to contlnuously nonitor the health

The srt% aBE ro;oo Sesuas &ser—‘ﬁteng bé whrllcrpthtfa GL:% )r/saabfea}? ﬂw%rrrre? ntthe upnngdmg of

~a feﬁe\?r\% é'fﬂctb) t0|trrese<|fernaéﬁenren é13kxli°é rnﬁtarces'érr@ @gcofding pof r' ﬁarﬁrw@é FCG
sigrtaDis €@te@loRititedelite @) heRhd dakaon iﬁ&ﬂ\téﬁ@éed With tﬁé pSeiata USBdaSle for

mstgﬁ%g ethQrI thg Qrger%e}yo&a rr%ngnesrgarrntnatg%” "f‘lre t%?&g of lﬂ-lre riegording from the

.de\nce (1) to the external server (13) for processrng as reqmred

 The first embodiment can also be placed in continuous contact with the user's body in
accordance with either of the Lead-1 and Lead-2 procedures so as to continucusly monitor the
health status of the user's heart. In this arrangement, the ECG signai is processed regularly by
either the device (1) itself or the external server (13) in order to determine if 2 heart abnormality is

present. This mode of operation may be particularly useful in situations where it is important to



regularly nonitor any deterioration in heart function
of the user as early detection of the heart
abnornmality provides a head start in preventative
and/ or corrective intervention. At |east sone of the
met hod steps of the present Jinvention are inplenented
by an adm ni strator (18) wHi ch may for instance be a
hospital adm nistration unit. A fee is charged by the

re@ecor ﬁ&orr %Lfﬁetér}'of‘a?noé f rfe d}ﬁgt%'h otf’?rﬁeelgeroél; éaﬂﬁafg\b'&@r‘? bf R heart

at are to ext er serv
ab%"l@?"ty %[H‘ﬁ‘i‘eéra hegdydarkipy H"ﬁé?"tf’@’re HEs erEsivRiTeETs e sent to
the user. Additional nedical consultation fees are
charged to the user if the user requests review of the
At legdiGPap Rbthe (rethad stgest A &1e Asantdentsp st imple®erded byrRe\agmipisgator
(18yeyhichl Bay e igaare aeesd hospitblehdwiimstiadén POV iAdfeBJs charged by the

adﬁﬁié,{r%:gﬁg %66{_%5 %g&' t?a@éc{ O %he Mulfbe PO RS iR Pt %Q?Jﬁlg?c%g Jo the

ance, advert | sers coul

exlgﬁélcﬁeé}{er £B3). Adicg dhe meq q;ftrpe@ﬁ@qeg whieh &g gppt to the user. Additional
mediasl dbaduldgios feds arrtthirbel tb kHeQuseraf the Ugap kdqBésts @fiew of the recording by
anB gé']mg EULLGRbndr 0oducts and so on. It is conceivable

t hat vet|S|ng can also be intermttently sent to

the user's device fromthe external server whenever a

connection exists. Oher fee schenes can be enpl oyed
Revanues gy dsvategiengyatethia refura for propiding thirdparfycrrganiations with adweytising
spdtdithatie Wb skeo Crur (Hsiapce, hévehiers BbURPHEIGeNECciNEOBEHEPStadifiChers

su:{heﬁogaﬁ'dln%%]glsts ar% &' \1,1?9 oﬁ' s?%h%g Jf ?Igarmaceutucale?r{)d% cts and so on. It is

1"ons
conspigahier et aé'\’%%ﬂméﬁ'ﬁ glscs%mf@mﬂ%ﬂaownf *pdhet Ypar Sp@w'%fﬁom the external

serdfivihbler cobtiardaistsThe reference in this
specification to any prior publication (or information
derived fromit) or to any matter which is known, is

outlse s&Rln 31 etnpRre et P SghaLBNsR A A" Ehatrigyrimoer
of rsedytlingsalei beruplogred ardirepassed @ndl earont @d if B @ived tine periddnovihe fee
traf¥BétoRY cah PeEBttHlisingGhy SURELIS BIRAIc JSRRINE! sykaMMRHE ® théperson
skuleQ ntE-' erk d of endeavour to which this specification
ellateS. Those skilled in the art will appreci ate that
the i nvention described herein is susceptible to
Thé/ﬁfdre’ixbdz ONGis aa&m&% ftd @r\a}tunmbmaw (of NRNABO 8&ived from it), or to

any rﬁ’aﬁ%l’ ﬁghai kXom%e% sho%«? P&% (ielp gst gr% n&ng\nﬁe%rgnm%n or admission

varil a
or wdprm @aﬂ“G%t'%ﬁh@Hh%é’@@’n@b@éwr (eninforrpatigl dehiRd fromidf) jor kgpwn
maiteh f6rihe pafttof tEheumntbnbRnaBiNGbeieigRdintiRe fidd lof wWhdeBiolr toehich this

D scope of the invention as broadly
speﬁ@éaﬂ!}rﬁg%&gre described. It is to be understood that

- the invention includes all such. variations and
- Thog® @kifiddciat th@ AR. will Beprédie tiat M8 iRlefitbnl Mtibee Siedinl is Glisdepidle to

vangﬁoﬁp %?@nrgd}f%%ﬁér ‘?Iget tﬂ’agftﬁ s% %gecﬁlcallasldpgén éaat \ﬁlﬁﬂobtnde&%ﬁrg from the

Icatlo or ¢ | ve
Scoaﬂhaf thg invenyerm Al spshovrgatigns edjfigationwhypp rbecque apRATgtde @ﬁf§°"5
skilled irf hatady €ould be considered to fall within the spirit and scope of the invention as

~broadly hereinbefore described. It is to be understood that the invention includes all such
variations and modifications. The invention also includes all of the steps and feaiures, referred or
indicated in the specification, individually or coilectively, and any and all combinations of any two

or more of said steps or features



18 WHAT IS CLAIMED IS: 1. A nethod of recording
information for use in generating a Lead-1 type ECG
indicative of a health status of a user's heart, the
nmet hod bei ng operabl e using a device which includes: a
housi ng; a processor disposed in the housing; a first
and a second i nput terninal‘ﬁisposed on t he housi ng,
wherein the first and second input ternminals are

\Nggﬁkgéugﬁ%gﬁgonnected to the processor; and a display
operatively connected to the processor; wherein the
nmet hod i ncludes the steps of: (i) contacting a right

1.and A eéthod ¢t uetbrdnf irfdneatiss @ir uvd hlyelidiging aILsdd-aRek BEG Madative of
' | r..

a Ilgemgég?tfjsﬁ&@ugés%eJrPﬁlQ%%fhoér{ ér/?ﬁ%%gae&}é}é% &:ﬂfﬁe g&g@gago%
secéﬂ@”?ﬁbut tern1na|s wherein the ECG S|gnal is
i ndiaoaddesser di$pobdadn iheﬁdadsihg status of the wuser's heart.

2. ’% ffr‘@"artkpéjseggndr lﬁﬁgt{agﬁ @dlé%&gc{ Eé RCQLSIE% h?l%ﬁl tﬁeﬂﬂrst and second

generat i ng é I ndi cat
npg tﬁfmd%a'scﬁ’e %Pe[f’é'?éqJV conprsted to the pracese B8 bei ng operabl e
usi rglisalaglepsratiesiydonodeteld icthel flessssa@; housi ng; a processor

dlsgmgggtmﬂﬂ&mE RUS thsterd o1 Fst and a second i nput
t erm nal dlspose on the 'housi ng, wherein the first

‘and secoht |?Pﬁt?ffm@é\rﬁ'ﬁhhaﬂ'%'e%ﬁ@ﬂe;féﬁ@twsswv e firsk edbgpeond
Wi t nptitermprabcaepadvely; anid a dlsplay operatively

connect eﬁgt 0 HOPrREQ re&zy mg ar\(\%b% dhat %ﬁm—ﬁegéﬂpéln thehfrst and

i ncl ude he steps o acting user 9

t huRBFoRF AUt HE “P’Prr‘%'tef%' atEC@eFr'Qﬁah'al'"d'cam of Bg ﬁ‘ﬁ%l@tﬁ A o the

regusams bgéarski n on the user's body with the second

input termnal; and (ii) the processor detecting an

ECG si gnal forned etmeen the first and second__inp

2 t er i 3 of [FREFIRY R f“i’f’é"”E@GJ%‘?’u LEERERSE, FrAeRe e Pgive of
a h@gitbrrséﬁtusr@ga s4edt bemirtgfie tbtbodissing' operbidapding 3devide wisttiodudas:

cl abmegingn claims 1 or 2 including the step of

r rdin E ignal. 1
ecgp%ces or dhsposes tneﬂ’cl:et heO(aSI CG S g a 9

a first and a second input terminal disposed on the housing, wherein the first and second
input terminals are operatively connected with the processor; and

a display operatively connected to the processor;

wherein the method includes the steps of:

{i) contacting a user's right thumb with the first input terminal, and, contacting a
region of skin on the user's bady with the second input terminal; and

(ii) the processor detecting an ECG signal formed between the first and second

input terminals, wherein the ECG signal is indicative of an operating status of the user’s heart.

3. A method as claimed in claims 1 or 2 including the step of recording the detected ECG .

signal.



4. A method as clained in claim3 wherein the first
and second input termnals include electrically
conductive panels. 5. A nethod as clained in claim4
wherein the first and second input termnals are
‘di sposed on an upper surfage of the housing. 6. A
met hod as clained in clains or 5 wherein the first
and second input termnals are disposed at opposing
4.600% Rbnbd'Ss BAHEH Mckif 3 SndfEh HA5@Sart BERB tndul RNl Hiuce
cl ai ns wherei n the second I nput term na
e'?"ﬁ'&?”ﬁ&%@”ﬁ?ie %%Pf’@ndabl e and retractable lead. 8. A
nmet hod as clainmed in any one of clains 3 to 7 wherein

5. t he Pﬂ’héﬂdd%)é clalfel #HS5m @ whbRioth 7r&G % )(ds e@!)ndqﬁp%p%%rll_aﬁ:s'bac:é)éisposed

od as clained in claim8 erein t

O”Wé‘m&‘ﬂf‘a%"lﬂ}%‘%ﬁﬂ'@er surface of the housing. 10. A
nmet hod as clained in any one of clains 3 to 10 wherein
B. t he A%Mh&fas' Méﬁqﬁélaﬂls@gp 5¥vher§ﬁ1 Qﬁeeflrﬁ%ﬁ’%%né Hf)ut terminals are
ring a record of the detected ECG signal. 11. A
d%ﬁeﬂs B%S”@Ie&?sh‘g&e U¥1%i m 10 wherein the nmenory store
i ncludes at |east one of : (a) eSRAM (b) RAM (c)

7. Fl a%hmm&ycfauqﬂgd iy BQF cBfsCd B EBHerkin 15 &R %Put%rminal

store 1s adapted to store a

'“Cﬂé%%?" ejﬁ“?@%&f‘ﬁ?& ’é‘i*%‘? 'B¢%Ynal s. 13. A nethod as cl ai med

in any one of clains 3 to 12 wherein the device

8.1 nClAL}ﬁi&@odaes c%@ﬁ@mﬁ”aﬁyagﬂeo& clafttses foaicﬁhéran %aﬂpﬁiy includes a liquid
|on with an external conputing device. 14. A
cwﬁ%%gy@ ¢l ai med in claim 13 wherein the
communi cation interface includes at |east one of a
9. Wi I @Chefod bk BISHRE fh didith 8 \whaeR theli D B alBIsBPGh RS uSdeREUMREL of the
holsn claim 14 wherein the wireless interface includes at
{%¢%9st one of a Bl uetooth-conpatible interface, W-Fi
conmpatible interface, or infra-red conpatible

10l nt ﬂrnfe@ﬁ? as aneél-ﬁu anﬁorﬁ@%f%@%s@ﬁoQb Ah&reH tHeteGtdhdidkd a memory
he. wired

whe udes a USB- conpati bl e
Stof:eoar?ﬁ%% forsm"fglar%&mr?@? ﬂtet([':!e ggecéﬁd%%r%ségnah any one of

clainse 3 to 16 wherein contact is nmaintai ned bet ween

11. A method as claimed in-claim 10 wherein the memory store includes at least one of :
{a) eSRAM;
(b)  RAM;

(c) Flash Memory;

12, A method as claimed in claims 10 or 11 wherein the memory store is adapted to store at

. least 20 récorded ECG signals.

13. A method as claimed in any one of claims 3 to 12 wherein the device includes a

communication interface to enable communication with an external computing device.

14. A method as claimed in claim 13 wherein the communication interface includes at least

one of a wired or wireless interface.

15. A method as claimed in claim 14 wherein the wireless interface includes at least one ofa

. 'B!uetooth-compatible interface, Wi-Fi compatible interface, or infra-red compatible interface.



the user and the device in accordance with either step
(i) of claiml1 and step (i) of claim2 for a duration
of at |east about 20 seconds when recording the
detected ECG signal. 18. A nethod as clained in any
one of clains 3 to 17 wherein, in step (i) of claim 2,
the region of skin of the Pser' s body surface agai nst
whi ch the second input termnal is contacted with
i ncl r.eql . [ i : - .
10, ot e R Sy ReRlaRPqER fnd kol d Gie compqiie
copngciahy one of claims 3 to 18 including the step of
appl yi ng noi se- reduction to the detected ECG sigha

SO r -
R e e N e T Ty
theyepeqpndres devicnld acerpenes Wilhithgt 1iep Rof samrleddstardh o dpip Reor
dufa@$B of ai lggsadboltrB0|sach@ss Wika retsriing thealeolRTBOG Rigde.
operational anplifier. 21. A nethod as clained in
claim 20 wherein the conmon node operational anplifier
1Bger AVBENOdASRMThID AU aN%, B FalgR S de éﬁ?ﬂ’f‘erﬁ'F'o’msl?@t({)vQéHa‘t“h% the
redidnro$ tkireo thesie@addy sugatte dganstivhiath the sédoudinpa tdrinieal identastediwith
incRQET RGPS K FLIRGEord BRGHer s%&%nqrthy&%fé Dfohpyer t ed
common- node voltage signal into the user's body. 22.
A method as claimed in claim21 wherein the inverted
19.c omAmethd e clapdeti dig enysangéiblaims 3 talr B Vreladingnthe stepef ergdiirigsioise-
reddQRY 1/ Ih8 dRieliB BEGRiALEoUsSHOSEE: 2Roréh-RAMSRToMhesociated
the ngt al plate is ™ contacted against the user's skin.
with Be ERGRIod as claimed in claim22 wherein the netal
plate is disposed on a rear surface of the housing.

20.24. ARl BOLaiRsd il RTREWheiRRY sRF 6f a%t)lyiﬁ% ﬁ'&i%ﬁrg&cﬁd% & the ECG

1 nel udi t he. step of asurjng at_I|eas
SRR B et P SR oDE G Hat 2O0TE, anal . 25, A
nethod as clained in claim?24 wherein the at | east one

21.Chapaetngl bstikie®h claltE2d REerditBE confitda e RBbrat RS HERRr @rives
one e ECG si gnal

| east f: 21 a) .an ST _segnent of | ] X
a cpRfoLmBRe Wil rineb P REWERLETGhaTY sooprdh et G nae P pap the
deryd ¢dvendROBs ivgtaas signgl,@ind diveR theritverigdadomofoninipde Fgi@ge signal into
theSk&gRBbdy. (€) a QRS conplex of the ECG signal; (f) a

heart rate indicated by the ECG signal.
22. A method as claimed in claim 21 wherein the inverted common-mode voltage signal is
~ driven into the user's body via a metal plate disposed on the housing when the metal plate is

contacted against the user's skin.

23. A method as claimed in claim 22 wherein the metal plate is disposed on arear surface of
the housing.
. 24, A method as claimed in any one of claims 3 to 23 including the step of measuring at least

: 6ne_characteristic of the recorded ECG signal.

25, A method as claimed in claim 24 wherein the at least one characteristic of the record_ed

ECG signal includes at least one of:



26. A nethod as clained in clainms 24 or 25 including
the step of outputting at | east one of the
characteristics of the ECG signal to the display. 27.
A nethod as clainmed in any one of clains 24 to 26

i ncluding the step of ident%fyi ng at |east one
nmeasured characteristic of Tthe recorded ECG signal
which is indicative of a heart abnormality. 28. A
met hod a 7/ wherein the heart
abng@rral ??glrl@%dg}:‘eﬂtdéghe%@eﬁntgs arrhythma. 29. A nethod
as Pai mBETKRIBFUPHRe BGG §pnabig i ncl uding the step of
conp@r i ng PRHeteradi of BaBCGeigeal; measur ed characteristic of

t he (FCG gl(ﬁ-q@gwg}g%g%@@,gpeﬁ edeterm ned abnormality
cri ter| a, wherein |f measured characteristic

meet® t ha Oﬁséﬁ@?ié’fﬂﬁt'??e":&%ﬁ%i’ mality criteria, an

abndfy mal athyari rste idigbied bettle EBO sighalnet hod as clainmed in

claim 29 including the step of out putti ng a msssage to

the user . when an abnormality is detec

26ret SRS 28 FRMRE S FATt4r /Y @@”@%‘P%?tﬁp ?fr?QtPH‘B%gs%&é‘s" one of the
charagi¢rigihe of the ECGaghal ke difplay. (a) a t ext nessage

outputted to the display; (b) an audible alarm being

acti vat ed; ht-em tter being actiyvated
271t AGHPUR 51 SAMsn R BRI B8 TPERe Beas Hedsiiyls o
leapingrleudesurat charditealid onthasecbed ERE siataUwkicofs indietive of a heart
ab,@}gﬂg,(ynal ity detected. 33. A nethod as clained in

claims 31 or 32 wherein the text nmessage includes

informati on about treating the abnormality. 22 34. A
28 et Aouethe! e% alaimed innclaimy27owieereih tod deare alRipmpatity3Bcludes a heart
arrfVi@kigi n the step of identifying at |east one neasured

characteristic of the recorded ECG signal which is

i ndicative of a heart abnormality 1is perfornmed by an
29.ext &mettlod ge pleiged in3Hims 2 hest2h dngluding the sfepetl compacihaiheaBdast one
me%b@édﬁih&a&t@r%tn@&ﬁtﬁé BeE SRR ¥§dinst § pféeawmee %Brhoymaw@ﬁ& &fherein
if the mg@surgﬁ cx%r?cqertsgcj mfa?]t%?rlen[fr%t%, ﬁeér{unecp ?%)ornéaljll yl%’tef%naé't abncargﬁa]ity is

detaCf¢docaI area network;

30. A method as claimed in claim 29 including the step of cutputting a message to the user

when an abnormality is detected.

31. A method as claimed in claim 30 wherein the message includes at least one of:
(a) a text message outputted to the display;
{b) an audible alarm being activated;

{c) a light-emitter being activated.

32. A method as claimed in claim 31 wherein the text message includes an indication as to

the nature of the abnormality detected.

33. A method as claimed in claims 31 or 32 wherein the text message inciudes information

about treating the abnormality.



(d) a wde area network. 36. A nethod as clained in
claims 34 or 35 wherein the external server includes a
dat abase for storing the recorded ECG signal sent
fromthe user. 37. A nmethod as clained in any one of
claims 34 to 36 including the step of the external
server sendi ng a warning age to the user when an
abnormality is detected. 38. A nethod as clained in
cl ai e ' i e
42 cc Aol B SRRl il PG il 735 STRRAiT 1 SBb o dhntying ot et
onwg%s&mdﬁgarp%ﬁrﬁwg _the(r%yrdéd Fa® |s'tgnal (wﬁyzh 'gﬂyg’icativeé); a heart abnormality
is jeffcraietiibl e extah)al derteel ephone call; and/or (e) a text
entry posted on an Internet Web site. 39. A nethod as
claimed in any one of clainms 34 to 38 wherein the
35r ec Orefdipd pedaigieg flaim f4pherpis thesHGEGEEVED'S EHeMEicaRly Frpnected
* to the Havite viaraoieminbeicaiev ink éciusingadessinaloe: by a nedi cal
praghiti nd the wuser is provided with an option
of ?agqueg'tgi(ﬁ{r%n%evi ew of the ECG signal by the nedical
prafiti dhbBranelher eby, the medi cal practitioner, in
r esponsea tooalalee net@gest , provi des the user with advice
con rnigg,idgla%alﬂgl@q%ﬁ(_h of the user's heart by reference
to e review of the recorded ECG signal. 40. A
nmet hod as clainmed in any one of clains 34 to 39
36.1 ncAudithod at hleimet éyxladbfis Pt @\B6 chihaiginahd/dlemas sdreer incladesta dakabase
forglgr%gl*lﬁéafec r&gqga@sig%ngldeﬁ‘ttcj;%ﬁ'nacﬁé us‘é’l‘.th the ext er nal server.
41. "A nethod as clainmed 1n any one of clainms 34 to 40
wherein the external server and/or Wb site are
37.manaAgeghold yas ataingeginin Rhs bieadfaraimP34 43 indudirgt tho etepsf the extemnal
serbdr 35T ol il gtHhdBb 44 1d RE L lvRgh 4 BnHinGiRy Qlietbli&y.
adm ni Strator charging the user a fee in exchange for
havi ng a recorded ECG signal uploaded to the external
38.ser xarethod 31s clainmetimoidimad? whagimget wamicd mesragelit semt idl 2ccordance
with RHa4Hnb gt thE BRI bagiidgormd@l Ni strator charging the
user a fee in exchange for a nedical practitioner
revi ewi g’ an GPfbaded ECG signal in response to a
request (beceiSMl fromthe user. 44. A nethod as
clai med n anyspe of clainms 41 to 43 including the
step of tge adtn’i%str tor, charging the user a fee in
proporti§ ZeroRh e BF°F ecor ded ECG si gnal s t hat
are upl daded dsgxt enthyeposisen angnteinet Wsht $tenal server
and/ or stored.

39. A method as claimed in any one of claims 34 to 38 wherein the recorded ECG signal that

is uploaded to the external server from the device is accessible by a medical practitioner, and the
user is provided with an option of requesting review of the ECG signal by the medical practitioner
whereby, the medical practitioner, in response to the request, provides the user with advice

- concerning the health of the user’s heart by reference to the review of the recorded ECG signal.

4Q. A method as claimed in any one of claims 34 to 39 inéiuding the step of providing 2a Web

site via which the user is able to interact with the external server.

41. A method as claimed in any one of claims 34 to 40 wherein the external server and/or

. Web site are managed by an administrator.



45. A nethod as clainmed in any one of clains 41 to 44
i ncluding the step of the adm nistrator providing
advertising space on the Wb site in exchange for
paynment of a fee. 46. A nethod as clained in any one
of the preceding clains whe ‘erl n the device includes a
user-control neans adapted %r all owi ng the user to
control at |east one of the foll owi ng functi onal

421‘;’IS p%&l&h&ifastc?@eq %Véleg %d:ﬁ%@? sfep metﬂ'é g‘m étrja%r &%’é@{g tit;eouser

he devi ce; enablin transm ssion
a fﬁ%@@rﬂ@t}peé@@avsﬂvgmmgd%d ﬂar@wpfqa tp the exteragliserier ( c)
sel ecting whether the processor of the device, or, the

438Xt &f rﬂ@(twqua%rc\éﬁ'ﬁed iHVicI!aiLns bﬁ é)r gf ﬁ\%&i r% tﬂgt‘»tﬁ? L tﬁéqé(dmlnlstrakor aharg:ng

abnormalities in a reco
theaé‘,seéIaafe?rﬁbe’fcﬂarbﬁﬁim'o%é‘eé'f;a'tﬁﬁ@t”ﬂﬂ“@c"@ﬂ?‘?’f@@ & 4pipgded ECG signal in
respocdevda regudshrecetee roettheiuséregrati ng  a bl ood pressure

reader into the device. 48. A device adapted for use

in performng the nethod steps in accordance W|th at
44} g dymeyiRd == GRimep 1 40 one ¢l sTol: #1494 el wop & dpepeinisteatr
chardiag the disdr arfeais @raportireto faotumbergpf tdeerdecE OB digsdsetpst aranuploaded by

theﬁ&@ﬂﬁ#@%&t@rn%me%d/o#&&é& one of clainms 1 to 47. 50. A
conput er readable nedium for storing a conputer

program which is executable to performthe nethod
45st e pondthed as claimgdincay wid ¢f ciatms| 4d as 44 ioshalingfthecdiapi afithe hdininistrator

pro4i§ing adverlising space on the Web site in exchange for payment of a fee.

48, A method as claimed in any one of the preceding claims wherein the device includes a
user-control means adapted for allowing the user to control at least one of the following functional
aspects of the device:

(a) enabling/disabling power to the device;

{b) enabling/disabling transmission of recorded ECG signals to and/or from the

device;
(c) selecting whether the processor of the device, or, the external server, will be

used fo detect any abnormalities in a recorded ECG signal;

47. A method as claimed in any one of the preceding claims including the step of integrating

a blood pressure reader into the device.

48. A device adapted for use in performing the method steps in accordance with at least one

of claims 1 to 47.

48. A computer server adapted for use in performing the method steps in accordance with at

- least one of claims 1 to 47.

50. A computer readable medium for storing a computer program which is executable to

perform the method steps in accordance with at least one of claims 1 to 47.



