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1 MOBILE PHONE 5 FI ELD OF | NVENTI ON The
present invention relates broadly to a nobile phone,
to a method of assenbling a nobile phone, and to a
met hod of recording an ECG using the nobile phone. 10
BACKGROUND Transt el ephoni ¢ nonitoring systens
have been used to record el ectrophysiol ogical signals
arising fromthe beating heart by placing a handheld
ECG 15 recording device, usually with 3 pins at the
base, over the chest and then transmtting the data
by calling a phone | BHOBILEePR{NESi ng t he ECG
recording device to transmt the data over the phone
land line to a renpte receiving station. The ECG
recording transmtted is then displayed on the
nmonitor of the receiving station. This nmethod of ECG
transm ssion requires the use of a separate ECG
FIELBJCOF ¢NVIGNdEW ce and a phone 20l and |ine. One such
systemis described in U S. Pat. No. 4,151, 513.
Prior art Holter nonitoring involves the placenent of
ECGhs eraseodbweniat relaleschiestlydp 2 teobdgpphsee. dhg method of
assERBREG b MHoBiBSHHINECAAPRIY PMh8@bLboring R Bcef us@cg the mobil
beating heart and recording the signals in a E
phopgcor di ng device attached to the el ectrodes by cables
or 25 wires. Prior art Holter nonitoring systens have
at | east 3 ECG el ectrode pads and cabl es connected to
BAQ“&%%N@NDdeVice whi ch records the data via tape or
solid state hardware. Typically, the subject wears

the_ Hol ter npnitoring device continuously for 24 '
hoUREISIFIEPHINE o dANLETTS, SIS SRV ¢ HFlat o5k o record

- clediophgicisdie sighal LRRBUIrEN thié blatinhhear ol idoing @ handheld ECG

di.spl ay. and_ anal h | di ngs,. Thi d .
oo HPRSRYERr (HAN B0 PoaLME-e B iecsihpi FehaE pping

- the detarbytdaling bebbne ed liaa dandalsinggha\BCClrecarding dendtd tp transmit the
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ol ast-ere Wi ; C i esi t.ape-and ,
oocf 8 SR B AL S oF S5l HRREIETANR, %2R corang
ransmdierde thevhdisglayed omdlye arositon of the reésgpingcstetionl.  Thys weathod of

ecd q#aﬁsrﬂ%%f&ﬂ%&fire@ﬂé 'i.lgéio@gi separate ECG recording device and a phone
land line. One such system is described in U.S. Pat. No. 4,151,513.

Prior art Holter monitoring involves fhe placement of ECG elecfrodes over the

_ chest of the subject and recording the electrophysiological signals of a beating heart and

recording the signals in a ECG recording device attached to the electrodes by cables or
wires. Prior art Holter monitoring systems have at least 3 ECG electrode pads and
cables connected {o a pocket device which records the data via tape or solid state
hardware. Typically, the subject wears the Holter monitcring device continuously for 24
hours and the device is removed and the data is transferred to a computer with the
software to display and analyse the ECG recordings. This method of monitoring is
troublesome as the subject has to wear the electrodes and cables which are usually
plastered down to the chest with adhesive tape and they have to constantly carry the

pocket size recorder wherever they are. i is impractical to use this method of monitoring
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2 on a long termbasis. One such systemis described

in US Patent Application Publication 2006/ 0025696.

Tel enmetry ECG nonitoring involves the use of an ECG

recordi ng device which is 5 connected to the body of

t he subject being nonitored via ECG el ectrodes and

‘cables or wires. The el ect mophysi ol ogi cal data being

recei ved by the ECG recordi ng device is then

transmtted via wireless neans to a display nonitor =
on 2ntPNg BT ARG sPAR i VRN SyAled 8 Q%B%quy‘m Feienf Application
Pudieaphtrabs/egtssopg for patients that requires constant

nonitoring. Such systens are described e.g. in US

Pat ent Application Publication 2005/0017864, US

PatTesdmet) P hobitbrirginDids QA bl & aarEC &/Seddadigd tievice which is

confide el pos deess TS PRI Bl A gattes o

wirdsh& he letq'ctmmhyamhbgtchedaé beihy ogleived o) tgi BEGG rekm‘rcﬁng devidesia then
o

trantsﬁqﬂt%ﬁn] eests%;n%angﬁg g td%a%?%o%‘ﬁ?ﬁéryodf%c% E%V\% eThIS is usually

useétuatalmﬁplted)aeﬁlsmdﬁr ety $had medquired e:snstamtedomltmnhgs m@yetems

are dde@én?beﬁ?é Ewrl]_% %’att%@%%phcatlon Pub%ét% 0¥ 135 4 98 Patent

I'sease &8 nues to or cause of norta
AppéeaiiondPeiad 65518 m%éﬁé’ﬁtentﬁ&@@%e descri bed current
nmet hods of renpte ECG nonitoring have limtations and
are neant to be used by subjects who are suspected to |
havemaddeaticy ioh Ehip Bchnigesisdhe eraiof £ FEGUfcetfingedryiqeavhich is
worfOR th@5L8et: anliNBiet $I8RDhRY<FIGREY ‘Eaéqg AR LREhRE to 3 mobiie

devi ce reqU| res a separ ate recordi ng devi ce an
devige which allgws, therrignal r%%trﬁn%ﬁewlqr@motﬁmcwwg iption. One such

| systeROLbERAbER LR PLeAt 7,50, STISLANL, 2008ear the ECG

recording device and requires the ECG data to be
physi cal | y downl oaded into a conputer. Telenetry ECG
mo Iﬂ]a?d)éda@@lér&ﬂséefs@%oﬁﬁiﬁ% t&)b@etma;cﬁ c@ogesbfaﬁmarwﬂrmorbudny

recor vi ce .and 25 it
Hos, THE VR ISRRTPED SHOSTtoMEMAES 1 (PrrshifRes TRlonng have
Izm:talu:b]sanﬁ aré t'nelaBt @Mﬁﬂlby subjeuistvitiol aefsﬂﬁp@tﬁdubafa% )dnder!ymg
Qs neral, t hese devj.ce ste
cisefit AR, G B meliFigr onl Bt Al Rionisapkc monitoring
devige regsres rrasenredte OFQEG rboardidgrdeyvise and access to A pleae land line.
t
Holtglhrglﬁﬁz o%@ &iﬁ'r%é% %u ﬁg%rét go?sgﬂtlﬁg;g HE& ?gf#\/ Iﬂ%ggﬁ}qj ice and
requiree ltha 6CGddhta 4 batphygeaily dmwlc@ﬁed frdo ab@mmutmnt“l'atmmiry ECG
moritbAR R8Fires the subject to constantly wear the ECG recording device and while
it allows the ECG recording device to continuously monitor the subject, it is generally
unsuitable for ambulatory purposes. in general, these devices and systems are not

meant to allow transmission of medical data across fransnational boundaries,

A need therefore exists to provide an ECG recording device and associated

‘support systems and services that seek to address at least one of the above-

mentioned problems.



SUMVARY In accordance with a first aspect of
the present invention there is provided anobil e phone
conprising: a casing; a wreless communication nodul e
di sposed inside the casing for communicating with a
nmobi | e network; one or nore sensor el enents

i ntegrated on the casing for ﬁ%asuring an

el ectrophysi ol ogi cal signal of a person; and an ECG
gener at or nodul e di sposed i nside the casing and
cOUMMARY 0 t he sensor el ements and the conmunication
nmodul e for convertlng t he neasured’

el ect r ophysi ol ogi cal gnal into data representing
ECG pal't 8¢Fgeréasicetwitng firs asgact ot tf‘?\@@f&ﬂ’é"‘f"%’ﬁloé‘s@ﬁf‘i 'ﬁgf’ro‘”ded

S ardpileCEhdiRl E@hdtisih aat%r@OWb%@&'&ﬂmﬁm%HnSn module disposed
Each sensor el enent may conprise a conductive plate

dinsjslestbe Gasing B)rsc@ﬁwm@qm A0 AJBPhile BRIVRET PEr Ynfnore sensor

t BRnRAR iRGgfA&d Bk r’tﬁ‘é&aéif?“fo?%ea%ﬁﬁb an %l@cﬂo&fyslohﬁlcal signal of a
per son. uctive plate

caﬁﬂsa@tande%mE@% Qﬂﬁ‘éﬁtfg' ReHUSGPPASRE NSl tﬁ@ Cﬁ%’ﬂg and coupled to the

SLifier OllerRbRs e5hE ISR IRPRREnicMibR GO Clor PYNBérEing the measured
di sposed on a PCB inside the casing for electrical

ceﬁﬁfé@ﬂhm@l%g@hﬂemi duetdﬁtﬂereﬁre&@@t'wgoan ﬁ@%é@bf%ﬂ@ﬂwsmn of

MR fa represent.rﬁ@.dwet:@l RS ORI Y oRthlRELHER EdRIeTaY
transmt the data representing said ECGin a mark-up

| anguage based format. The mark-up | anguage based

for mat egRY eRERT ERReriMmay compridie abédndaener plagy dlsposed with a
nodul e may incorporate a“unique ID into the dat

r 8165 erifagegfacing qutward from fhméamfcgéh@ﬁa@waw’m a skin of the
| pgebporate a tel ephone nunber into the data

representing the ECG The nobil e phone may

further conprise an application programinstalled on

a proceggPoiuciitie piRb il RaiRel £ tohtaR @H@rét)derﬁgmg through the
nmedi cal data user interface on the nobile phone. 4

TeRsingstor siideren bigerd frgaoseepbnith gertee! Homts Aispefedgn a PCB inside

”ﬁ@' EAlingift 21dYrida cHWctlng each CEH&Jdﬂﬁ‘r@rpldté‘tt@r‘[ﬁ@E@G generator
be confi gured i ncorporating the or a unique

DOﬂW?o sai d nedlcal data for transmission via the
communi cati on devi ce.

The wireless communication module may transmit the data representing said

ECG in a mark-up language based format.
The mark-up language based format may comprise XML.

The ECG generator module may incorporate a unique ID into the data

representing the ECG.

The ECG generator may incorporate a telephone number intc the data

representing the ECG.

The mobile phone may further comprise an application program installed on a
processor of the mobile phone for implementing a medical data user interface on the

mobile phone.



The ECG generator may be coupled to a screen of the
nobi | e phone for displaying the ECG on the nobile

phone. The nobil e phone may further conprise a

dedi cated repl aceabl e data storage mnmedi um coupled to
the ECG generator for storing data the data
representing the ECG and dispﬂsed i nsi de the casing
such that the casing has to be opened for replacing

t he repl aceabl e data storage nedi

gener akhgrusebipareacaiaYReN e@emww afrmﬁ%@hqaﬁ mpthe user.
the el ectrophysi ol ogi cal signal, neans for filtering

t he el ectrophysi ol ogical signal for artifacts and

noi se Th8dseel efcgrm@blpﬁ,@qrtflgHr@dtfpreincorporatmg the or a unique 1D into
eL 80 HQRAY 3418 A fhnistidnad th'e%ﬁmmnwat.@t dé\ﬁéem The

digital format nay conprise

accordance with a second aspect of the present

' nvent'ﬂh@nE@@eé@nérﬁoph%' Q@QO@p!@@tt@%ds&Ee@%ﬁFQﬁ@lrﬂldlﬂeaphone for
nobi | e phone, “the neth conpri sing the steps of

peispiadng dheECBamie ﬂmbdwamﬁg a wireless

comuni cati on nodul e di sposed inside the casing for

conmuni cating with a nobile network; providing o
nor e JEASHDIBIPEARA MY fuftey camPEsDA deﬁ@a@asrﬁngcefa&e data storage

”%%MH B8u & @ Eerhyshhies ‘f&aétor%lggaéib tRé o%tao?ép?@e[éntmg the
provi di ng an ECG generator nodule di sposed insid

t ﬁ@@:a@;ﬁ’ ﬁ’@paﬁ%ﬂ eSS 3‘@ ¢35inghaucdieihgb thee Fasiich has &mdet ‘PF@”ed for
CRIPBHHIIAE rHadERid @itd %ra@@rﬂw&cmmng the neasured

el ectrophysiol ogi cal signal into data representing an

ECG pattern for transm ssion of the data representing

sai d LG magt %ﬁéréftbta n‘tcﬂﬁlec QAT BoRBHide heREl Yhe ampllftylng the

Each sensor enment may n‘%ﬂl se a conducti ve

delsgiepbisielpgieal siasah Q’@ﬁ"%f?f filtgegiag f"@tﬁ'%‘?@ma? signa! for artifacts
LBy RS A %Qéns‘*bf &ﬁlbeﬁ%ih@%ﬁec%p@sﬁloékbﬂﬂﬁal hRdigital form.

person. conductive plate nmay conprise a
contact | ead extend| ng through the casing for

s| i deTRRqigkA RS RAREsTBMe MEX BatgOnt act poi nt's

di sposed on a PCB inside the casing for electrically
connecting each conductive plate to the ECG generat or

modul @ accordancd RRNERERBAd HYedk b th‘%%reé‘é?ﬁmv'eﬁﬁon there is provided
configuring the wrel ess communi cation nodule fo

- emaibed eftashgmpbling ahile RnesBRMeieSeaePrisng the S@PS of: providing

Qacfagmﬁpprlo@l’ﬁ&ﬁazg SviRR38 ColuiRbtionl AbBQe rﬂt’éd&eétp wlst%l@%@%‘ésmg for
based”format nmay conprise XM.. he net hod

ﬁQmmHélcaUlﬂ”rp\ﬂﬁhsé Eeplq g\??"t’cﬁﬁ PWé“dE@GOQQn@'r a6 ﬁ%@ﬁﬂ glements
M griiB8 OhRAE @éiﬁ‘@fd? N OHEy érpelb&tcthEIQSIogﬁﬁlaslgnal of a person; and
repr esent:‘E@%f 15The net

BE{shdsan Sl nw@'a;élﬁmse@ldmlﬁ%ﬂhq ArOMp aRACPYRied to the
?éeété%t eNBRBRsNHAPChel BSAMUARAERT InddRR 8seRbhvBtild 8he measured
electrophysiological signal into data representing an ECG pattern for transmission of
the data representing said ECG pattern via the communication module.

Each sensor element may comprise a conductive plate disposed with a sensor

surface facing outward from the casing for direct contact with a skin of the person.
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The method may further conprise installing an
application programon a processor of the nobile
phone for inplenmenting a nedical data user interface
on the 20 nmethod. The user interface may be
configured for input of nedical data by the user.
The user interface may be configured for

i ncorporating the or a uniéue IDinto 25 said nedica
data for transm ssion via the conmuni cati on devi ce.

The: Bt Lpdulig Hlfd ey aippes e comtar feag extendBE@Ghrough the
gener ator to a screen of

t.he. nobj h i
casfianior Afiimgn HESEESTERITIE B S5b P el By @ PO

insifid! thd lasfHTRIr Secieali 8bmigctngledich atoductivel padald dhe ECG
dat a storage medi um coupl ed to the ECG generator for
gengfaipiRgYd8t a t he data representing the ECG and
di sposed inside the casing such that the casing has

to_be opened for_ replacingt i2dat ication

‘st oNEgESHSY TRY fugﬁgr Comp'%?eg%%géigﬁw or ermd‘%(nem ur?ay
mo@NETTol FansmRttgy ey datmpldpigsemtjing tasid ECG in a mark-up language

el ect rophysi ol ogi cal signal, neans for filtering the
bas@ijg‘?fﬂagphysi ol ogi cal signal for artifacts and noi se

and neans for converting the el ectrophysiol ogi cal

signal _into digj Al SisHsehaumat may -
co(nllg\ei 'E%rkﬁgghgpéﬁé ng%%rfn-r?%z%%or da%gg with a third
aspect of the present invention there is provided a
ggt %dmg{hoﬁi%qﬂ dirigr Iﬁi%%p&ﬁnf%uﬁﬁd gRECcthenarithododule for

r'srng usi‘ng a no honé .as defined in the
incdrpostingspmigue IDDNRRheFapESERIPTITNIEE=SEE DRAW NGS

Tﬁe method may further comprise configuring ECG generator for
incorporating a telephone number into the data representing the ECG.

The method may further comprise installing an application program on a
processor of the mobile phone for implementing a medical data user interface on the

method.

The user interface may be configured for input of medical data by the user.

Thé user interface may be configured for incorporating the or a unique 1D info

said medical data for franismission via the communication device.

The method may further comprise coupling the ECG generator to a screen of
the mobile phone for displaying the ECG on the method.

The method may further comprise providing a dedicated replaceable data
storage medium coupled to the ECG generator for storing data the data
representing the ECG and disposed inside the casing such that the casing has to be

opened for replacing the replaceable data storage medium.
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Enbodi nents of the invention will be better
understood and readily apparent to one of ordinary

skill in the art fromthe followng witten
description, by way of 15exanple only, and in
conjunction wth the draw ngs, in which: FI G

1 shows a schematic di agragg illustrating an ECG
recordi ng device integrated in a nobile phone device,
according to an exanpl e enbodi nent. 20FI G 2a shows a

S CEHERtECG C igekeriatordinggiuemmay usinmpaise ngnebhe  onpoplping the

e ol B herio T Bl BRI r arecs
andSee@idinteamis farohvetimgthamdctrbplysioepicAigigrabintootigitahtonn s
and | ayout of the other side of the main PCB of the
nmobi | e phone device of FIG 1. 25 FIG 3a
"sholie dgistioematrnay camrise HEXK daj@g.am of a PCB of the ECG
nodul e of the nobile phone device of FIG 1.
FIG 3b shows a sinplified functional block diagram.
of InkecEd@Ssdithe tbird eRecQORBIS Preseiti diventiey thege isfprovided a
mefhod of]recorping an BoGof 2 SLIYE Re HShSIMBRPrBHGARRY a mobile
diragramof d renote wireless health nonitoring system
phaaesrdifined indhafirghesnptie enbodi ment . FI G
6 shows a schematic diagramillustrating a backend
| atformof the renote 5wireless health nonitoring _
BRISFSPERCRIPHON OF THE DRAWINGS 7 || ustrates a working
screen capture on a workstation of the backend
platformof FIG 6. o ' .
' Embodiments of the invention will be better understood and readily apparent
to one of ordinary skill in the art from the following written description, by way of

example only, and in conjunction with the drawings, in which:

FIG. 1 shows a schematic diagram illustrating an ECG recording device

integrated in a mobile phone device, accbrding to an example embodiment.

FIG. 2a shows a schematic circuit diagram illustfating the components and layout

“of one side of a main PCB of the mobile phone device of FiG. 1.

FIG. 2b shows a schematic circuit diagram illustrating the components and Iéyout
of the other side of the main PCB of the mobile phone device of FIG. 1.

FIG. 3a shows a schematic circuit diagram of a PCB of the ECG module of the

mobile phone device of FIG. 1.

FIG. 3b shows a simplified functional block diagram of the ECG module of the

mobile phone device of FIG. 1.

FIGs. 4a and 4b iliustrate sensors and contact points on the main PCB of the

mobile phone device of FIG.1.
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10FIG 8 illustrates a custonmer screen capture for
access to a health profile via the backend platform

of FIG 6. FIG 9 shows a schenmatic draw ng of
a conmputer systemfor use in inplenentation of the
backend platformof FIG 6. 15 FIG. 10a to f

illustrate six different configurations for using the
nobi | e phone device-of FIG 1 for recordi ng ECGs

ac ding to exanpl e _enbodi nent. El.

bS5 et 1 SoRToAG HECTRRY R aly Obp [ iest teatn
monit@tgrsystegsadoeridivectn 2B@xtinplerapiiiodiengphone devi ce of

FIG1 and a standard 12 | ead ECG nachi ne. DETAI LED

DESCRI PTI ON 251 n one aspect, the descri bed exanpl e :

enbistitsows a sthenetib dipgoiny ilustrativg aalpaskercapliptiermogf the remote
wire[SBOhL B RASAG I lsdr oLt O di rect |y record

physi ol ogi ca ata, process physiol ogi cal data,

di spl ay physi ol ogi cal data, store physiol ogical data _

anﬁlé.fﬁmﬁx%étemvwogh L&abn dabire/ b 4 RLASRABA Y &R bdkend

media to a renote backend server. 30The exanpl e
platfermpeldiFe®t s descri bed provide a method and system for

noni tori ng physi ol ogi cal data such as

el ect rophysi ol ogi cal signals froma beating heart_via
2 Fiobil Busivaies h YRome HOTED IPIUBT o8 AECRSRR RORPEIDRTOMG Via the

‘backdPY bE&Sm bimGeBeNt ati on and use of nobile phone and

ECG readi ng device can obviate the need for the
subj ect- to wear an ECG recordi ng device, the need to
CaFIQ, 8N shslH th ostenlE tragingdionga deommeer 8ystem for use in

implementation of the backend platform of FIG. 6.

. FIGs. 10a to f illustrate six different configurations for using the mobile phone

device of FIG. 1 for fecording ECGs according to exampie embodiment. '

~ FIG. 11 shows a comparison of the morphology of the ECG recordings between
the mobile phone device of FIG.1 and a standard 12 lead ECG machine.

DETAILED DESCRIPTION

In one aspect, the described example embodiments relate broadly to the
application of a mobile phone that is able to directly record physiological data, process
physiological data, display physiological data, store physiological data and transmit .
physiological data via telecommunication media fo a remote backend server.

The example embodiments described provide a method and system for
monitoring physiological data such as electrophysiological signals from a beating heart
via a mobile handphone. Unlike prior art ECG monitoring devices, implementation and
use of mobile phone and ECG reading device can cbviate the need for the subject to

wear an ECG recording device, the need to carry an additional ECG recerding device
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and can allow the data to be transm tted across
transnati onal boundaries. The nobile phone is a
ubi qui tous device that is carried by nost people on a
daily basis. The exanpl e enbodi nent can all ow an ECG
to be recorded instantly by direct contact of the
nobi | e phone sensors with the body surface and the
ECG pattern can be di splayéd on 5 the nobil e phone or
sent to a renote 24 hour station. Unlike prior art
and E&Galimnitheoditado Hy dtaabmitteliachosatensreitiohyl HonpddrieanThe mobile
hospital ECG nmonitaqrin rrBor ho care
oo R e Sow SRk W I8 B 08t PR S Seey vanls e
exaraple esumpdienedan allchasreEGGde rbleyecptgded isstastly bm\mct dopiest of the
' j nopit.or h | t
mol Bl S e Bl el S e R PR p IR SR Lsplaved on
the makbita gitbrigyorssehf toca seraete 24dwiur ytabqsuwlﬁe paomabECE monitoring
C .
syst&ﬂ@%u&ﬁgre Fh%mg? r§§§ arﬁ)galﬂﬂ E’tﬁ@%&ﬁtﬂ%ﬁ‘q %9% %%ﬁ\ﬁgfne care

need ari se €asy access care

" monering Yslemsgmeand tmbr Hsadey sybiagtsaviiosaie sugpactpdip dipgaunderlying

dlsege%t ébngﬁbﬁ@wﬁl@h Sedute Monits Gy, q‘féje)éﬂﬁlé éﬂﬁ%éﬁt@ Qro(/@e @ simple

hour nDnltorlng centre. he exanp nmbodi nen
and @anvw%wre@mﬁ SERtaD Gy SHePelR o G PaSia/Rsch mobile

phoﬁ‘eaéhd%an%tds@!j la¥ Zhe wheh 'réb}&i‘re@ whkhdvRr Eh'érrfé@H %ﬂééég andLallow easy
In a further asgg%aB t he descri bed exanp

acceshiio deaithnae sy rFEE VRPN %‘ed‘eﬁﬁﬁﬂs%s H’&JH! pRdical data being
ableNBnbe esdofdbdSHisd @Bhéhiabd itd& D4l eBua nthldrrg a@wﬂec edeﬂ bzéinpie

embaigens o) Aebt,ePt BFISH08, O, oG] FaRch odn potentaly be

seriqu\ss iifelt@h@aingdata via wirel ess neans to a renote

monitoring and storage system The nobile 20

nonitoring device is preferably capable of directly
. r ebondiiroeredspett, ithaldestripedl @cageimeabedin’@y\tst temmdaaiaidlygto a

b t u ce d
monfiBede Bl rg 80 AR ddh 4 oy i RSyl PSR Hertorm
the fﬁm@one@@ednmtgleamdmetmdlm gbieHe ré&C@, rMeraMrtganamnt tphysiciogical
data”a? \An?eléjs%vx'nggnso o & ?éﬁ?dié tn'iétﬁtgm‘(de ? s‘%réﬁ 2§tem The mobile

ecormmuni cati on systemto rrn

mongqrmgaiyytcgy%pr@fﬁralgg capabie of dirptly peg:pfqnw]g!e@tﬁcql p:gnals generated
by tﬁ@%@ét’ir@t hé’el?t BB &Jnltél:Y\@mﬁrﬁe EXREES bf Ine b&fy, pyocessing the

nplicrtly presented In terns of algorithns a
record?ﬁcﬁ!ﬁeqtf i/sraaalewﬁﬂban EEG egspedinenanst stering 16e E§feregeidingon the
mob@é‘ Jdaka gp tFéHsﬁutﬁn§ Q!H)Ht\ﬁFelé@”ié{eéomﬁhuﬁﬁ:ﬁtaéH gﬁértérﬁ RGV£ remote

descriptions and Tunctional or synbolic
monfOEEHURILRSHFe the means used by those skilled

in the data 30 processing arts to convey nost

effectively the substance of their work to ofhe

sk?PW”@dP?'ﬁO'i‘%éjf athe. degergliofb rhigimfelowRepte eéﬁ’{'&‘“y or implicitly

presgfBer @l ketmsConCagoting carde fancliehd - 60 RFNBbIRN refineMiess of

onerBhasRech ditn M ARl Rt s AR Asaions and

functigrehbr yreisoiic Seelesatatitine Gird itigameansagseelt H)),Cthﬁﬁe sipiiidaalthe data

signal s capabl e of i.n ored, tra erred
erocBti #i o BOMmEmat ERAeNhE s L' Rl st Eip othege skt
the atdnlﬁexsaig:srpiaoné he=| byd gtarally, obimeivad $@ be armbifasnsgiga seqience
of st%és?iglaj%iﬂ b%g%g?gg%ﬂnﬁhgs\% e% ??e ﬁ?@é l%ahﬁhggh SFE% mampu!atlons
of phsidal mimrgltfeseramhasceiesascal smagmticgt, opﬂ@lsugmlabtaapgﬂie of being
, At " e
sora G850 Mo gIEORR LD B ML B ELR%
the action and processes of a conputer system or
simlar electronic device, that manipul ates and
transforns data represented as physical quantities
wWithin the conputer systeminto other data simlarly
represented as physical quantities within the
conmput er system or other information storage,
transm ssion or display devices.
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10 The present specification also discloses
apparatus for performng the operations of the

net hods. Such apparatus nay be specially constructed
for the required purposes, or nmay conprise a genera
pur pose conputer or other device selectively
activated or reconfigured by a conputer program
stored in the conputer. The algorithnms and 15

di spl ays presented herein are not inherently related
to any particular conmput er or other apparatus.

. hi
or DS e TCAlE Ptk AR T e R SerBTi R LRI, t wit e
apprétitted trat thvelghouttthe presasitapacification, Cﬂiscns}?ricmsspmn@[armg @uch as

scarirgrgfr atlp, a?n erf. QL ﬁ o eq#ér{ae?%lg Ve &ﬂiaﬁ%iﬁgsener g{i’tﬁng

bprla he Struc I Ona
“dispryingd e tio fiw trefer W [the aprmaancf progessee ol e cpinputen system, or

saanreérQ&’ on% c{evrce th t rhgniﬁ‘p%{ets' rtral g?ﬁrn@{ &8 Mpresented as physical

I on a SO | I scl oses a conpute
quarmheﬁgwam thencantradteri sysigouingp b@%ﬁ&‘iéﬁ@ﬁb”! eeRreRenird g% gphysical

quarﬁrgéilnﬁgia e téa@gg{e{; bR bh%ﬂremdhﬂsrrﬁiéreh 41888, @énstrmgs.on or

escri erein may be put into effect
displgp AgMiktesr code. The conputer programis not |ntended
to be limted to any particul ar progranmm ng | anguage

25 and inplenentation thereof. It w ciate
t h&te aresaik FRRGcstionAiSE ﬂaﬁﬂ%ﬁ@ar%ﬁ%{j’égeg?rap % erfgperations
of thé ARIRRE. SRY PpakttiRtniPhé gfﬁécﬁlr? @bnstrieed &&em mur@d plipeses,
di scl osure cont ai ned herein. ﬁe g Fg rrE el ted
or Mgy SRS & 9rBeTel RVGRER GODBUSE Of P ‘a"ﬁeos ﬁ&g)“'e activated or
recoifjuddC bi/aef c6@Plte| prodram. sﬂit’@r & &feeMeDtM algorithms and
vari an the co er r.a i ch.can use
cispgys Erenes K RTE TP OVEroRY FOUIED B o GTUPERS o other
appﬁﬂhﬁl t\/aﬂdiusS @Gp@'abfpl,ﬁ'ﬂitSEi n’nm:hinmnmaﬁ(be used with programs in

' acco&kj a? g{ f}é% rgR r%te?r&at&r&? tﬁ% S(ﬁ%trﬁ{: otnhc?f nﬁé)rgp:H&ffélrzed.

orne er t
appasatqs enpariith yhe &q@rneearr@qumteps pevlg appropriate el i sirugtire of a
con BBl BRI Ete SRS oI SO i
magnetic. or optical disks, nmenory chips, or other

str %gﬁtlorﬂ'o’thgegré‘s@ﬁt %Féélﬁc@n@n fQko nﬂ%l%fﬂfyagiseﬂs& th @mputer

- general purpos he co er “readabl
prograseli it thatniywasids be |aﬁ@¢r§afe’f°a¢hﬁ aetponiskiber inethip @t Bative dadividual

step?’é?'fﬂ%! h@ih@g deBcridie Hé?*érﬁﬁﬂ? b§Yp'iﬁ RO efbct My &lrﬁéﬁer code. The

di um such as exe he GSM nobi |

h commtéere@rﬁerﬁ@ i ygi ialandenio be H@ﬂ@‘ép w&&ﬁ%%&gf%%@dmu%e

and %ﬁleﬁ‘?éﬁﬁ%r‘? Gh&BofS UE Wil e RApRLRAr PREQ oMt & programmrng

Ianqu@s?ﬁ%tg ;gtéc%rl@g th;-:-?ﬁg?h‘l 'g'frazftlélﬁrsgg t&gﬁrﬂ%ﬁénﬁhet tlgg}:hlqﬁgg tﬂegrsclosure
conthiR¥E REeN MBR3bVEF, 38e b@'lnbﬁﬁr ﬁf@l‘ﬁnﬂi R if@iddaad e Elmrted to any
particul ar

r
Pt fB TP - TG PSRN B P O (o SN H oy s which
can Wéd differtitesntesn Apas ithsutelepamidg fres:. thqunrrte:x aoqubeeof tlee invention.

nodul e may be inpl emented usi ng
Furthermore, one -or more of the steps of the computer. program may be
performed in parallel rather than sequentiaily. Such a computer program may be stored
on any computer readable medium. The computer readable medium may include

storage devices such as magnetic or optical disks, memory chips, or other storage
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10 discrete electronic conponents, or it can forma

portion of an entire electronic circuit such as an

Application Specific Integrated Circuit (ASIC).

Nuner ous other possibilities exist. Those skilled in

the an will appreciate that the systemcan al so be

i npl emented as a conbi nati Q_Of har dwar e and software

nodul es. 15A net hod and apﬁ ratus is disclosed to

directly record physiol ogi cal data, process
-devi@byssitaﬁ!@gir (rderfzdirigawithoh g@ie@aﬁ qarmsé obragliteaTheedraputst rendable

hysi oI dat ansm t SI al o a
mesm el A iF ca B P SOUL AL HeOBhRu 4 The imemer
systep@ ror evireldsk Giediurh Isustt paerampiiied iirb i G tmabfie tdiephone system.

| \Y, .
e R A P 2R S50 680 st Somovter
effeclivaly tesalisimantappgraplaibatamplgimesats tﬁas@p& piche pejeriedenaibied.
but is not limted to the foll ow ng:
El ectrocardi ogram (ECG, Blood Pressure, Heart Rate,
Bl Bdin@ntiongeay aen be inmplemested asihardwere mdiles t Mogg particular,

in thé"%%r@%% Dla %QUIET ‘f]%l %ﬁ@ﬁdn@?ﬁard\lvé’retm cfé'sﬁtﬁ’x@@tfor use with

O I nent hone devi ce IS
othe@a%lm@@nf%pr resyles anorE@@rrm*ﬁj %dtﬂeRB@!é de@\PIBO“@ﬂTed using

dlscréi%%é@ﬁo coMpdrnd oPfi i3 feRRTd BoHiGH oMt Bfre "BRSHIGAK circuit
data input interface for inp ttlh? Bl ood Pressure, '

suchmwwﬁef&bsmﬁﬂcdme@rﬁé%%@% ASTR)D NUmRSP S piBpGPossibilities

existHDroSd Skifsd BrtRe art Wil @by@exhtedmst tﬁa 49685 Sd=f Gls S ihplgnented
Bl-ood Pressure, Blood d ucose,

and t ransm tt]
as a geipbipatgn At @éfd&ag?a"q_?ﬁlm@ﬁ%mgylg%l HDL- Chol est er ol

and Trlglycerldes ~The nobile phone devi ce 100 has .
on ensors e.g.. conductiyve sensor, contacts
RGBT 56 SR ey SRR e KRBT ANBPReIca data,
proc@er:t ﬂmiam@gummm ahqmla;alpdyamio@nail daya,t stord gwsmlloglcai data and
con b b d in
rans RO RS A e SR i Baus o Rl e
I esi st ive touch screen nodule with glass touch w ndow

1 .
Cgﬁngrglllhg%éso%n Eﬁggg%gnggﬁgy rg/%éﬁocma% cﬁﬂ%nmal%% ph%ne device
100 igicepaiph oh eecormingrirpultieg, Q‘C’Ofiﬂﬂ!ﬂnﬂ; siorinmangd @ansahitmmp@fsmglcal

data@b& a %ﬁ %ﬂ& [.&ﬁé@t@ e Bitvify: @é&r@é&dlg&gm (ECG) BIOOd

strate e conponent s and” | ayo

Pressiye, Wgant iRal, 2Bpodf qlmr@sg ekl | engiesierel. d@h-@éolsﬂerol HDL—
Choléﬁér@ ;M Tﬁ&?t?érﬁl@s ngn 'f'ﬂe prasEMGERMNY Entddimed Rb Mwbi]e phone

menmory nodul e 206, MK nodul e

deviGEOH0 riopissio mﬁ@rswngeﬁ%am Blea Gefen derivas EXRHEHG, whie
bein E@rﬁi%h@rwlth 1 Pr%dMEKdé’fB‘iHHu@ wﬂ&%c\é&&dnyﬂ%d@béﬂrﬁﬁs&re Blood

sol uti on a rich feature

Gluepsgs| ubftdlg S&R\?ﬁfﬁwisu,&%ﬁ%b%ﬁ*@fahdu‘éPlaﬁBO‘%-“rtaf@b Trigiycerides,
procéHal delté\'i}lga@ﬂd PhashEikg ECEO cﬁqodsoe Fedsurahi B]bbcﬁ Lm@éb"stas Total

Chlgt oh ADSE o BEER: BBl forerie oE e ToBh P2 he Sl phone

devidgEr tdsn@ driindrB@eBddrs e.g. conductive sensor contacts 102, 104, 106 and
may include an analog amplifiér, an analog comparator and an analog to digital

convertor (ADC), as will be described in more detail below. The mobile phone device
100 also includes a resistive touch screen module with glass touch window 108, a LCD
109 module, a navigation button 111, a camera 110 module, a speaker 112 module, a
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The ECG nodul e 202 records anal og signals, anplifies
and filters the signals before converting the signals
into digital format where it is comunicated to the
MIK nodul es 208. The signal is shown real-tine on the
LCD 109 nodule (FIG 1) of the 15 nobile phone device
100 (FIG1) as it is being recorded. At the end of a
recording tinme period, whi df may be, but is not
limted to, 45 seconds, users are pronpted on the LCD
mxcﬂe@ﬂoﬁ@ﬂﬁﬁhoﬁﬁb@a Vorkter moaa[@t by irteAEl arféfiemedui§ ANBFIG 2),
e recor%{d ECG The ECG nodul e 202 is shi el ded by
and; ®ing cover 203. 20The MIK npdul e 208
converts the data into a mark-up | anguage based

f bl e Mar k
| o s 28 B S RBOhE sempote by =uf BAEr iy Wk PEHRRL of the
momle pboye dedisl ¥I02083 &) dorsisting gliemECGrraodte 86, arSibanadule 204,
7! %'ﬁ?rﬂgmﬁ@ﬂgé’gu 2@6 Wﬂ@ Ol ﬁJSIG%Hc?ﬁDawerp A% Kfier RAAR 210.0n
ervice &Y\ 7€
thistssﬁmpbmmbﬁd&mm oths Mﬁﬁ{ worklei 208t Used ieMeofiTek's MT6225 solution,

over g':i Matuyg%t MER ﬂg%gh%r%gﬁ%@rﬁone 5]‘“ \%eso r%ggrdmg and

operation o VI ce an
playabelo eshﬂotslrmr fnnh@hwaunthf bt él&@etoygh freghiceledtiargandovganizer

 funchof, BR e ﬁ.;lﬂozﬁ&glﬁd&%ag{me%m for GsM

net wor ks |n t ment and can be opened
or cl osed u5|ng a sliding | ocking mechanism The SIM

30 16arEb@ Hodle b réEBFHs' &émboﬂﬁné@vdrﬁ&if idD8nd 'ﬁﬂ&s ]t9|e s;gnals

enables to transm t si ol ogi cal
befqre, canyestifg; tbe |sistnalsrigie %’falléqrwi &’h@ﬂRS’So%Fm‘éP'%t?%lt%ﬁ‘@ MTK

' modu@semnmel SicHal ANShdtRT WRl-Kme THEthE- IR Sbo Rshie gra@61) of the -

t‘| es an external nenpory card (T-Flash m cro- L
molylg phgpe fevigen] QD EGAbpRitd i % fded. Ahine nd b @ gecosgiing time

peribd) evHdh Sk be Hut &l ndd aﬂhned £ a6 &eebnds Nt &4, préfifted on the LCD
100P2585 558 o dIRcPoLLE Rhone YL 0%rded ECG. The ECG

module 202 is shielded by an RF shielding cover 203.

The MTK module 208 converts the data into a mark-up language based format,
here Extensible Markup Language (XML) format in the example embodiment, for storage
in the T-Flash memory module 206 and subsequent transmission to a backend server

604 (FIG 8) via General Packet Radio Service (GPRS) through the wireless

telecommunications network in this example embodiment. The MTK module 208 also
controls the overall operation of the mobile phone device and are also shielded from

interference by RF shielding cover 210.

‘ The SIM module 204 houses a SIM card 214 for GSM networks -in this example
embodiment and can be opened or closed using a sliding locking mechanism. The SIM
card 214 of the mobile phone device 100 (FIG 1) enables to transmit ECG and other

physiological data to a remote Internet server via GPRS over a wireless

" telecommunications network. The T-Flash module 206 houses an external memory card
“(T-Flash micro-SD format in this example embodiment), which sfores all the

physiological data recorded, inputted, and processed on theé mobile phone device 100.
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12 The housing for the T-Flash nodul e 206 can be
opened or closed using a sliding | ocking nechani sm
Both the SIM nodul e 204 and the T-Fl ash nodul e 206
can only be accessed by renoving the back cover of

the nobil e phone device 100 (FIG 1) and the battery
nmodul e in this exanpl e enbodi nent. Additional . :
conmponent s and functionaliffes 5 of the nobile phone
device can include I/O ports such as one or nore USB

The B&Usirg, fow'héaua§§h hioakie 2ioet:§m baepésd, oreleebd asing agliding locking

mectrat e PRI et Cogre i 78] TGPy S P orY be

acce%ﬁby( JGSMV&Q(H?BSamO doner oﬂﬂﬁ) molsileyphose detice 10D ¢FBoamd the

batte[nhnEuoglélfa érb %rr%ggaléﬁ@%%%?% |r % %§ }\E&h&%i ?g?régoneﬁtsaml fhﬂ;éﬁoﬂgl’ues
of thehi mgblharrpm:fnet teyidRCBaB Qo enoE@Gun’m disl ene2 02 meR QSB) ports,

oSSR 00D AR RSt NBRL e, oo

wirel@gblinke st aHdiberoto 8185 an E&e‘reiﬁta'ﬁtto\ﬁﬂ’ﬁ%gés&%&) EFESsmpedule 222),
0 r Sl b N flsSthEXRBOL: of amplifying th
sty T RohyE SRRl GhodtlP 20b (el 8 XAIBAR of amplfying the
telephamesigoal bl ock di agr am of the conponents of the ECG
nodul e 202, where the physiological data are captured
in_anal og signals by the NXP m crocontroller chi

t .
30BIG ayshiows exl disgram eof thg £CH R8P raf am (ECG module 25 i 2),
cons%'fmé i rapke |r§1ﬁ:¥od’6mr&%ﬁt&|&&4 39pd T80k lrfétr{.lﬁ"@ﬁt@d('rﬁ)o Bmplifier

artifacts and noi se é1a conf gur ation capacitor

chipsgitl 30202k 8PSt GpFliatem d1Q: nERnSashVeeeR SPPH“SS gﬁ%ﬁi”g LBO
regufafr B0 HEEHhiglatanpia chiboginxanpl e enbodi ment) by the NXP -

m crocontrol | er chi pset 302. - The RF shi el ding

. 306 serves the purpose of blocklng out possible

I nFl@ fienieseRed @ slid’iﬂ:f@@@m&ﬁ@hdi bioBQﬂlagFé’me oEﬁ@dcﬂDﬂd:ha}ts %f the

n rammed 25 su
G RatUP 200 g R g FRIOAR! TR £ SPRPRHa difieg San8ls) e
NXPagidratmhicllentipseh 802 empiiiesh by the Teses nostameBSGarplifierfiter
. pressjn icon/ ut t € : }

cnioic 354 70 485, Wi Mo dnl 05 BY B o P b K Bt s anc
resistdp§) and gluérad:anweﬁ% inudigiteh firme(HEX datd intthis esaraple embrdiment) by

'thel\bﬂ”n?cg on% Chgjlggtpélq;zan& ent vol tage suppressor 307

preven S VO es and the oscillator generates
a repeated signal as input for the NXP

m f’ﬁéjﬁp%we%#?:éoé; Qé&é&ﬂqﬁgrﬁ’b@é -of blockmg ol §33sifR ifteferbhce to

illTustrate sors and 't he cont act
the &Qﬁ: mosluigD2t Bha BE Comodie Z%irﬁhp@sarze@ eraodineant jsurgssaramed

sucho'fhaff?t@hﬂlln@I tRerPinvshvRl Lok GMlecdalctyste Whas e dr "‘}wshes to

ana format through contact of the sensor
recondogn £ §4by nressing @n deanduiipn jpn the touch screen 109 (see e.g. FIG 1), in

“order to conserve battery power. The LDO regulator 308 automatically maintains a

constant voltage level, the transient voltage suppressor 307 prevents voltage spikes and _
the oscillator generates a repeated signal as input for the NXP microcontroiler chipset
302.

" FIGs 4a and b illustrate the sensors 102, 104, 106 and the contact points 404 to
406 on the Main PCB 200 for the purpose of abtaining the physiological data such as
ECG in analog signal format through coniact of the sensors 102, 104, 106 surfaces with
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13 the user. Contact points 404 to 406 make contact
to contact tails 407 to 409 of the sensors 102, 104,
106 respectively when assenbl ed. The sensors 102,
104, 106 are nmetallic in this exanple enbodi nent for
potential 5 difference neasurenments between different
poi nts of the body (in the case of ECG when in
contact with the user. The'%ensors 102, 104, 106 can
be made froma variety of materials, including, but
the % |Gdﬁta:cegoh&, 4®p{od4oes$mé1lcg§t§ctstbaﬁintagﬁ epeIn7 ab 403 of the
r neta e .of enabling the detection an
Sens@fﬁwbq}'@ﬂ?‘bﬁogfeséﬂeét&’lelyd"@ﬁya??%m@ f.cal signals from the
sensor 102, 104, 106 surfaces to the ECG nodul e 202,

and i ncl udi nd 10 tru ures such

o T, s s 12 05 PR TRt RS Pl S diment for potentil
diﬁe&ﬁb@dﬁmn@me’ﬁfmbmsmﬁsﬁbﬂ@ﬂ fmmﬁ obite syt (ire theecaseadt ECG)
unoh S5 B s 08 B L8 o BB o
matdriatse énchelirgp st 1OP :mitémxo mﬁd astanieﬂs @taet amppw oshoithhe metals

; capagf bt él%lgﬁnsc}/ ;:,] e%télct%ﬁ aﬂggghglﬁgﬂ@ﬂ 'O‘P@%ctft? &glﬁéal %QE from

e recor

" the mﬂsodn@%mtozl 10/ subdwiel do e EECd epitde 29@0351% m&qﬂmm@ﬁmund

stru%ﬁre& %ﬁ{ﬂ'{) gjﬁ‘/ggalrﬁéés B8 Sdmgdi it g%oﬁH A &%" Q)leﬁjlplé %ﬁ‘\@%dlﬁl‘eﬂt The

oSl t10n not e
senawn D2 fengtiorionts thecneiral lead, ﬂb%§@@ﬁ°6ﬁ0‘&i AP 1“%;9( @@ﬁatwe lead and the

sengo? %6 gy Rl ;‘)c%ﬁﬁe Wadt l?@gétfﬁﬁre\ﬁhé?ﬂé%l%e kQ@Rs0rd 962, 18961d6are in

contact wt he user as w | descri bed in nore

contgelt with thsemw'wat Yeriesr el %@eurtaaorﬁ diffegent Spes qfiignals can be
recordilatif 8Ral8d fdreInRRS Hidamhent, Sthé fHoblid Midng defive (100 id d¥pable of

range of | |t i fi
recoiipt lbterrmodics Segakiel FarRohe VA 50® RasapRs e as mv1 to
mve %ﬁé naiel Ningnéadsang gaﬁaobrn@xfféremf tfdﬁf@;utaﬁdn@ldﬁ tHetRtc@rsBnsors

envi ronnegnt and user n hence
102 1u% r@% it FOSRCL D WP dival 3° W'B&Ff%ﬁﬁ@%dt '8 W%ﬁﬁ?@“d‘l’e“”‘" with
refefefédiRasiGhi®. | npact of these possible interferences on
the integrity of the ECG signal (conpare anplifier
and filtration chip sets 304, 305 in
As the voltage of the ECG signal is relatively low (in the range of millivolts), an

amplification factor is applied to the signal obtained. Also, there is possible interference
and noise from various factors such as environment and user handling, hence filtration
of the signal is performed to remove or reduce the impact of these possible interferences
on the integrity of the ECG signal (compare amplifier and filiration chip sets 304, 305 in
FIGs 3a and b). '

The contact points 404-406 are mounted on the Main PCB 200 and pu.sh against
the protruding taiis 407-409 of the sensors 102, 104, 106. During assembly, the main
PCB 300 is first inserted into a main housing body 405 of the mobile phone device 100,
followed by assembly of the Senéors 102, 104, 106 being fitted with the profruding tails
407 to 409 inserted through corresponding openings in the side-walls of the middle
cover 405, configured such that the protruding tails 407 to 409 form a biased slide-on
engagement with the contact points 404 to 406 respectively. In fhe example
embodiment, double sided tape (not shown) is used to fix the sensors 102, 104, 106 in
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25FI Gs 3a and b). The contact points 404-406
are nounted on the Main PCB 200 and push agai nst the
protruding tails 407-409 of the sensors 102, 104,
106. During assenbly, the main PCB 300 is first
inserted into a main housing body 405 of the nobile
phone device 100, 30 foll owed by assenbly of the
sensors 102, 104, 106 beind fitted with the
protruding tails 407.to 409 inserted through

piacec benf %%O%Galegc&}é%nawsoﬂ thet Mgobaé denotel Héw@é 1doe This can
ddl e cover 405, confi %ur ed such that R (gé;ﬁ_ | ngth
advaﬂfage@sw're'@ dn zobjeying sadtpnadethe sTEngws olf2: 12 er
comﬁo'ﬂ@nt@o@ ﬁe%&ﬂé?ihoﬁ@@efﬂée Eb[lﬂ? AoRelee, :phmnﬁ at@veolmedlﬂﬁt other
hi s can advanta us e chi.eving isal.a
techniguepfar BOHRBERXTBANe RoHsors GRZt 18T DEHERY 28 ABSHert Jodp be
undetdiSod TR iHd #it. phféﬂﬂas&l\/shd@woﬂl &&ané@nﬁm eetweetl thwi prbirigting tails 407
and %&iglﬁh@gq%gta%gémt%o& Er%'sp velg g:an aésm\é/\gﬁ?é}f oﬁ{a@gand

hencl Rgeretionbetivier {h'e @msors'ﬂbé m@sa@am Mdia-REB 200, thus reducing

pOteliﬁ %rg r(t}?‘ﬁ %g{) anai%glbﬂélg 6@@&}&618 Xeét%oﬁg‘éPMgﬁ AP wear

and @528 Wwf aviets re cdold=oing amznta ryehémee Eonexamilenthp elpogg\@qi analog

s:gnqtjsgtgziitfe%n%rggessgé% % % Abert(]—xg) %t@gﬁi E% ﬁbﬂ%@ﬁ‘l g&%edtdgh‘@ a standard

errors in the recordln% anal og
ECGgrig et oﬁaapse@Ob%mlﬂamkﬁm@ﬁecﬁﬁa@rOfﬂ\%’ﬁ antimYear of
Wi res or soldering points over tine. For exanple t he
recei ved anal og 10signals can be processed an
c oln\teis esampla eobedi te efrg o4t H‘Ps%%@aqusn@edmb"e phone

100 éﬁg{%ﬂriﬁi sk #éﬁt%é;@riﬁﬁ&m&f tl‘é%ﬂ%eﬁfaa@@ﬁfm $108N 406 come into
sca

contaot M the g banchenf/or lel hang, ﬁpd&tﬁﬁ liplp, gr ghegt tpé)&)@ﬁuarqga@mgs of

modl?Q&nMB *Péddq PRALNEMbERed ﬁmB'Iéékﬁm (il 19 @nddndcfwaqm-cwm leads
t he contact | eads into

(VL o e, Coe et { RS ke ARERB By ond

the linb or chest to obtain recordings of rmdlfled

Lllnggrﬁia%%%dlgad ép‘gtl%%%sd q’%dlinif | ¢ glrrltb%é aacrl'l l !aaxlfeerq%as;qu in this

exanlr'di&%nﬁaa;rrteat fusinigl this tooafigurativesn ¥I@s ﬂ@se esthb respectlvely) which

scoof R Py 20 g MERE LB Sende o i
ThuX&Tthe @i-pstiraimbriatls (thsienig rohesesldinrf & gauteai |1Qﬂds Howeygrcholding
the F]Ek]oﬁ?ﬁlgg)g%hgﬁd?@?lct&%r\fc’ﬁlyy%eam& tét t%% e ef B the hand cml‘ztacts

measur es ric potentia
the rieatralsensdrfooreire F6Gs Thaignd bpbut mmbaamm’ts penpsocessed from
that ﬁ%q%gg'fortﬂ{%ﬁtgs %olﬁ‘ i, lé‘gt%qng% Qr‘?ck‘tﬁo?lthé rﬁ@&*f ed VEYRTial leads

one I n one typl cally nean
(usirghthe camfgu@agms rfaGRi 19g de f)ofhetf’r?éls?féﬁéﬁ 'Bdiﬁ’flféé with fhg chest, the

rlghtrh%HE ?11:! tr?eeleﬁ REnd GPIFRANEr H 5 SQApRUNHEdim&Ht Fdt@he pre-cordial

rements are processe from

lead recordlngs the relevant mobile phone sensor was placed at the standard V1 to V6

positions on the chest.

To evaluate the measured ECGs obtained using the mobile phone 100 of the
example embodiment, following the completion of ail the mobile phone 100 ECG

“recordings trial persons, another ECG was then immediately recorded for each frial
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25 that sensor for the bi-polar linb |eads
nmeasurenents. For the nodified pre-cordial |eads
(using the configurations in FIGs 10c to f), the
sensors are in contact wwth the chest, the right hand
and the left hand of the user in this exanple
enbodi nent. For the pre-cordial |ead recordings the
rel evant nobil e phone sensbr was pl aced at the
standard V1 to V6 positions on the chest. 30
persdP uSNRHéedhdbhe1 e RSH FEh FiaElin® RioabiESAUTE POt &ising 6 pre-
nmobi | e phone 100 of the exanpl e enbodi nent, follow ng
Cordlah'éadfoﬁ?ﬂﬂ”ehmfbﬁaéﬁ? all the nobile phone 100 ECG
recordings trial persons, another ECG was then
i medi ately recorded for each trial person u
! 18

t hehes Mediliad dmboand medifieteresidgadisTecsrs ipg Apsr o |le %hone

- 100. 7GR0 sm%ﬁé@ntﬁp@f Rme Owéle ad:onle%?éiﬁ tcﬁ ﬂdteﬁninb nphitie asksurement

The nodified |1 nmb and nDdlfl
configieHey (58t FOBPFET, e o5 S0t i 14 HEacs i1 Moy Sxample
emb@éﬂ&bhﬂ RRSs V&ihe t!@élrt}ﬁéé:hwatpﬁdloggb ofkaé exoarded rmdudifl limb leads of the

ot S Bk AL A3 1S9 Sl

[ andvasd fl @ﬂmd stamaard mewEﬁﬁcbs;@ptnm‘ly Fbetheen@ﬂédd)re-cordxa! chest

e T R Rt 60 0 b e

configiitation efaﬂGl 1Genickd thadekl cafeldtie vsthane arsdcardal !eai‘é ‘EC@ V6 of

'theﬁﬁ%ziggf{%—légd¥CGFor the nodified pre-cordial chest 10

morphol ogy of the ECGs recorded using the
nobi |. e phone 100 ECG in the configuration of FIG 10e

U Fgtie 1 D rHonS Ok SliaHgh, B the (REpRica 8f he'EcEiebraings

betwikén showbie obmm(mmmnalaﬁ 10 éo rdPBhatd the sfnddrd ‘Edgad ECG

n the nobile phone (nunerals 1101
"mC'ﬁgﬁﬁ®§¥Q§1 e g?gndard 12 | ead ECG nmachi ne
(nuneral s 1111 to 1118). The nor phol ogy of t he

ECHd SubrdiddySort @tEc‘!@rrSccfr%Bé ¥ed Witk 8cdri&y G&P%; lt6e mobile

phone as’ conpared to the standard 12 -
phorEGB ¢usasvetl wgbatsqueﬁancﬂeéd éawéeadzlﬁﬁ@ cse@r@ﬂ%%howed the same

consm?érﬁ hrﬁ%s&%&l&%&ai p;f?‘atttgﬁ‘tsfﬁﬂ %Hﬁé (ﬁ)ﬂ_l_&%f/ 0@%35’ %gx ST
Segrﬁent @hd J49=velb 23%(%8 %)scfo?@i RGS traifmecortingsy dhe & Wﬁ\(ﬁe S wave,
and ﬁn dS %aveﬁsfo\‘%‘(ﬁsarfdoﬁ BMds Rae ¢ Jrlplaﬁeﬁi%t Iﬁ'le%PFHg?ers%gn model.

I'near regression no The

The nmﬁud% measwenenisied thr Rare, SWaks/anhin o‘ngewavesma%ed in mV1

and W%ﬁ éc&jst'a{‘st*é%ly Q@@ﬁq\éﬁt éJ?Ré{!%i‘én Slf&}tthéhlmewrlmpntude the best fit

I cant correlation. For he R wave a

vaiue If\@;f tb@§t0pe|wasz‘50%wdé o %t?mﬂaﬂ@ egPppklRAZ7 P ‘@'@B %%tqﬁ?n%ﬁence

mter%iérlﬁ'aﬁ Q’?S@r {oob 9@@7 Osfégégrﬁodé!\éléﬂan90'?0/1%&6!35!!5 FEIE Gine (Sy x) was
intervals of 0.9782 to 9937._ Standard devi a

0.01BES RORHIecD PAlBm e 12000y E3T RAS Ho0n BaE G Trpesy Tt vl for

the é{@delwaé/\@%a@ \QitrQQ@ﬂanE&ﬁ drfae oS0 ves@Ooavpl 9504 tenfidemse ieskls of
val ue for e sl o e.was

0.978% oy BB 6 G0TbRAIOR BT LgRTPRURECSr s e AP LHfana the o
valu® wé820.0000.FP & RetSIweas dmdmidatth@ pexiffit valaé thrahs slope was
0.99];35 ?erl"t]hl a stanéarg er?orwﬁ) 0%0%29 w1tr?5g% chnafifence intervals of 0.9979 to
0.9948. Standard deviation of residuals from line (Sy.x) was 0.00615 and the p value
was < 0.0001. The PR interval and QT interval for mL Il and L Il leads were compared

using a linear regression model. The linear regression analysis for PR Interval and QT
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30 value was < 0.0001. For the R+ S wave anplitude,
the best fit value for the slope was 0.9963 with a
standard error of 0.0007529 with 95% confi dence
intervals of 0.9979 to 0.9948. Standard devi ati on of
residuals fromline (Sy.x) was 0.00615 and the p

val ue was <0.0001. The PR interval and QI interval
for nL Il and L Il |eads wdbe conmpared using a |inear
regressi on nodel. The |inear regression analysis for

1nter@§ %F‘Hﬁhﬁ' &ha 2§ 1&hs s?\@wét]f'ts%rt:g’tﬁ!alhf ngﬁ'(‘:anlt 'coﬁé!?t idn. IFbr the PR

statistical y SI correl ati on.

mteﬂ“@fr theneesbfit V@{U%If@f’dthe stape Wass§- $5P1t wijth B pdartdgrd efer of| G467
WIthV%% Qorﬁ AedceVthieR/afs éftoaégi,@rtg ﬁ%@rS@ﬁdeQd Q804N Wré@d&%/ﬁ‘om

confidence intervals of 0.9942 to 0.9961. Standard

line G )71014894 and thasp Uelde wap ~dhP9qTnEor tay Q) interval othg bepidfit value
for ﬂ"l@eslcﬁbé/ @Iab'Q) ¥a% \ﬁ@a %Ogtlind:ﬁ’@ rerkdi &of @_00(11589 Wddh 95% h@nfidence

mtery@ae&%@? EH’ 8?84018t§5‘d66t)‘%§§9§°&n°f Tﬁs‘éB@J’é gB‘Hﬁ'PB ééﬂt’é) 0.4586 and
the p Rdles was s 00008, 997 to 0.9984. Standard devi ation of '
residuals fromline (Sy.x)= 0.4586 and the p val ue
was <0.0001. FIG5 shows a system and process di agram
of FHG r2rshbws Vi sedtesis ahtEqircdesiOdmmmt off angneys tvéralds® Ohealth

nbodi ohi |
morl LT B8 B Becs TR P herzon et dis POl shone
devise heh togetdre tHeGET®, saibséqlhauﬂy sentiimi the ECAagto syt lmnrﬁmﬁmtonng
sy GRS Yhioh e LR RLRRIMAL CRARR, it o 24
hourguelonitereng  Feidm obyi gualifiecht Eachnaegisth eneG®tate &HTG and an

oo QPSRRI | SEPARER 1 e RERSLR s SRSEEDD BBl rone
devige §OR- rifer@qmtqdetr@@@ azﬁn e sge’ms simage filea?j@ such @sIPEG format
to a%ﬁeﬁﬁob}@ ﬁoflé’ E.S'I?fha{ 12 c%Bé(le%hFeEquﬁ? 'whéageorﬁ%] 6i‘?orﬁl"'lez{.)urpose of

IS Ca recelvi-ng |1 mage

rem?iar ﬁﬁﬁéitaipnr bstyeen dwhsan 680 e @epu@@harpé\rswcsoo Itapill be

appréciBiayiStht lﬂi%n‘}écéi&c&fér!icd;t:m%é HileP@&naRPi8FeRbE the ﬁ‘lﬁbrle phone
upon receip the ECG image fil e can be viewed he

t
512 vihe) tee ﬁFﬁS\#é" ds‘fﬂEWiE?EutH@}S tt!‘RéC%‘V aﬂﬁ%‘il%ﬂi N BRIy pharaﬂsscapabie of
receitRy BrldeVildy, MulebReh ch’brimblﬂoemrm@@ﬂﬂ seajimg| ®iriff z86ming, thus

recei ving. i mage fi |ncIu 4]
enatliig SRR 7 CGEIPT g b BT POTES B EF g nawisinding the
sizephtheiimagaiiler doctor to view rel evant portions of the
ECG notwi thstanding the size of the image file. FIG
6 shows a schematic diagramillustrating a backend
pl &t 6rgnoad@ sthetrlatic didg2m hmwa:ngmbac@emmglaﬁw €00 5iQbe 24

ok SRt T B0 5 1 R B St S s

whichshersés aifpdrsanal i infoenaian dfeheaseseand @an iBi@dheiMseniar bedips 604
whlcﬂI Hosgeé?ll rﬁ@c&xca{l mf&HE?v&{\J ggpggg%%ﬁ V\kf‘%ﬁ rtl’?ﬁ u%% %bpgtg% f&'sqeﬁew user
accoumf. cailniaelnaﬁo&abtmf@mamucfage nagendes,  gendere iiepheone number,
addr‘%&@tﬁﬁé leiﬁgg rgﬁﬁemﬁ} fnd %J’ejd &?%Eri%mﬁ'ﬁﬁeﬁge%ri BgéOQ\{h%%as all

oca i nfranet server ereas al
the medicalainfarmeiinmeatdhors mesicah Sisiasdi dug alieraiesr ¢ic. willuep sent and

storé”d bRTtA: Fernei Qerve\é‘ﬁ MO bﬁquﬁr&H s8N8r scasRde@n é(ﬂeare segregated

| nt er net server . he two server sections

physigadly Srreedriy é%ﬁ%ﬁﬁ{é/ §|’1‘é mq gnly Gpmgwa u@%rlt@errl@a\g@ﬁfsbcafh gatabases
in tﬁéﬂﬁvoogérve@qm us&en bbb genBeke By tr@ogﬁtéﬂﬁte@b a8 9s Idfample

he two servers is the user |ID 606 generated by the
emb@gﬁgte@hﬁévﬁoarrwaemegf %Hﬁ%ﬁ%’%@aawﬁé?ﬁ COHf'Hﬁ%t'a“tv of the medical
arrangenent can preferably ensure the confidentiality
of the nedi cal
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17 information hosted on the Internet server 610
whil e providing the convenience and flexibility of a
virtual health repository accessible from any

| ocation via the Internet, as the user ID 606 does
not contain any indication of the actual identity of
the user. 5The local intranet server section 602 is
staffed by a group of Custorfer Service Operators at
wor kstations e.g. 612 who will answer to users'

mfoﬁlﬁ&iroh fosydiesn ttl'i@){nt@ﬁ'lelt skfvef @10 htﬂui@%r&ﬂn& Bg @88 tdoBvenience and
ne nunber he gperators wil rve all requests

ﬂex*Q'HH QIL?eY'F%’?! '}?@F‘E‘ é?ﬁﬂsﬁﬁ'yt%c?ﬁé"%fé’?@cﬁﬁ‘é{l‘O‘F%WPBWI?a"tthHteHPt as
the Li4® IDS06 GodsSndt BEMtafarYAididiEYR oPBE @5iBaliGerdilyof iRl
i nformati on of the users. The Internet server section
610 is staffed by a group of 10 Technol ogi sts at
WOITketiedal Difrapetgsertsr4eviim ME]sCytalerﬁy%dgrbOp iof Casforret Service

OpiEir b MRS BTCES) O 4 B P 6k, 97 BRIy ol it
the Benie @emtey hotlinal aymber. Vie koperators wils sevargll requests and queries
oer ST TEY oo ) 98 L L hRAT L RREBALE any
mediash infaemptionef tbleusere TH0Intemet GPREr tdetiougtd tshmﬁmlbela@ew of

TechSASHRERALASEARS LA S0 MELE B  e cor

by usersdrapethgis endbie ph@nexmvmaw&) (EtG Prig therimternalisefver €14, £4 hours

a da%zhﬁea @éQ IR e rﬂ%%ﬁmfehtl e such as JPEG

or ma or easy vie Interpretation by the
Technol ogi sts at the workstations e.g. 614. In one

ex Ri-Ethe 'TP@Hie'F%@Fver %'f'@ ré&‘ﬁfes'tl% IXRALPHIO SaadmREd i) tRrson 501
the 20 nobil hone devi ce at the_ point of

usméh%v me@lesmoa@ |d§wcaaP@ H'& Café%% H%P'gshath%i WEBIEPS (RlRcaMTURIcations
netvidik 586 ¢RI8SH)bine é&lsfénﬂswm‘éﬁﬁﬂéé tRE 04 ARrBOgHTBRWsePS B0 that is

niti al etu er. i.nputs their nobile
e th Koot g e ANIC gl iAfRe Saryeriey il gh (i8agegfile such
as H%@mrmbﬁéﬁemm%m@naﬁ? iﬂ;féf)pret@forﬁby e h'lﬁdfcfhﬁuﬂ@el% at the
user w shes (0] ec ca ee
worklaint B BUE  Brdre e B S e duVe & ST RerdaEgigs o the
mohﬁhoﬂmrﬂewgﬂee 2B ]aOQhetﬂ)tBntb&Cl@lB&egxlsﬁtibor durG Q0 =esdrhbly and

confgltoncaRhactebRbien s A e fapishSatpd el SRR Pf soop

the sseragnisnihein mdbie nsmeecbrmspbmmgmdlkeﬁm pérdtiheyr AMe@8hg in the

mob@?ﬁ?@% %IE\HI%E‘I gHS % b}E oﬁ’]%g n%' Sp] 'W‘ngﬂg ea}.rs%{ W%s to receive

se during istra
medivad daesibaskhizere thh@ysismrﬁfm ICPrs:eu qenfigused opdines mmalle phone device
Dot ' > : o _
100} SABA R e ) R Bor U 106 o koY nd Okt e
Usetd ehdmabiig nialpercered imheNebE XMiciia sirsartud thavstriredon the

bacw{d"}ﬁi’éﬂ&rr?‘%@@ daRfha80 bFHeQJs%F "ﬂf) '39@ rﬂogifer“drﬁlﬁé?% é s createNE in the

| so captured form part
dat@gggdgqqgggﬁﬁeg@gataon process where the user fi IIs m the;r personal particulars

and medical history, if any. In this embodiment, the SIM ID | i.e. an D number unique to
the SIM that contains Mobile Couniry Code, Mobile Network Code and mobile station
identification number, is also captured to form part of the ECG XML data stream.

The backend platform 600 of the example embodiment can be implemented

on one or more computer systems 900, schematically shown in FIG 9. |t may be
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i npl enented as software, such as a conputer program
bei ng executed wi thin the conputer system 900, and
instructing the conputer system 900 to conduct the
nmet hod of the exanpl e enbodi nent The conputer system-
900 conprises a conputer nodule 902, input nodul es
such as a keyboard 904 and nouse 906 and a 5plurality
of out put devices such as 18 di spl ay 908, and printer
910. The conputer nodule 902 is connected to a

impleénPEAsd 85 JRWARE ksuBh Zasvh @omptitdrtpdbdrant being eresged within the

d 914
COMREHY Gratarc 405, REL AU T 7 GYET G SDhao Londuct the
methbBt 6 ! eg@hpier em@elirmt.60%he FMognjer wmhmtm cohPrises a

. Intranet, stens s h as Loca
commpFere S SRELRBPRTOUARS SOETHE RPUELT TbA Debis oPg3hd a
pluralifyf &P Hevitdrsuthess aadupplay@@ﬁoandaﬂj&teramr%ndom Access
Menory (RAM) 920 and a Read Only Menory (ROM) 922.

The conputer nodul e 902 al so i ncludes a nunber of
| Mne A@upptet nfddu® SDAtiechbavested flora esrmpyiee nefvork 912 via a

kP Bhghe i BRIl 28, MO 8! 871 e
casecm‘nwn]aﬂemyhjémsgﬂﬂtheybﬂ@'aﬁt 9ererﬁﬁ¢ﬂ0®a@(El \iig ©xnand other,
!ntrah&t 336 g%ﬁ{:ﬁg kﬂBé?f%é ﬂgg\\r}rbfk @ ARG R ‘?\rﬁdg AGYINERY IR BWAN).

he r ant art. The application
The pomgnmmmcduiwoaasm hesaigpimledngiédasha RIRESSET 91fhea Random

Acces8 gﬁ’éﬂwgg %W@i@ gh QOR&EEP Qﬂﬂ}j N%%&‘y dad @) sbor agﬁe computer

flash nor carrl

modle 292.aisq insiudgs & Wbeé%mﬂﬁ@ﬂ%t(ﬁ% S daupple 10
interfich \6240b tﬂe‘iﬁépﬁaﬁb% agR deVintefR3WosTBanamelbead | lgca The

program.s read and controlled_ in |t%@execut|on

companenty oesiher PIPURTHBeHHaT 202 YRIFYe %WW%@*% via  an
!nter%{@cf@yb&egﬁﬁﬁm 4 shedetiRhdgn RAMeLDsor2dkilledGh the relevant
| ustrates a working screen capture 700 on-a -
art-workstatlon (e.g. 610, FIG6) for the Technologlsts
A basel i ne ECG 702 is displayed on the top half of
screen 700 ri ht above the c 7 th
T SRPGPEAN HORHE 1 DS W PP FREERar ey omptter
system 900 encoded on a data storage medium such as a CD-ROM or flash

memory carrier and read utilising a corresponding data storage medium drive of a

data storage device 930. The application program is read and controlied in its

execution by the processor 918. Intermediate storage of program data may be
accomplished using RAM 920.

FIG 7 illustrates a working screen capture 700 on a workstation (e.g. 610, FIG 6)
for the Technologisté. A baseline ECG 702 is displayed on the top half'of the screen 700
right abové the current ECG 704 that is displayed on the bottorh half of the screen. In
this example embodiment, the ECG can be viewed on the working screen capture 700 in
the standard ECG grid format of speed of 25mm/s and amplitude scale of 10mm for
imv.

The baseline ECG 702 is the first ECG that was taken by the user upon

registration of a new user account with the service centre and is the basis that future
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this exanpl e enbodi nent, the ECG can be viewed on the

wor ki ng screen capture 700 in 30 the standard ECG

grid format of speed of 25mmis and anplitude scal e of

10mm for 1nv. The baseline ECG 702 is the

first ECG that was taken by the user upon

regi stration of a new user account with the service

centre and is the basis thd® future 19.ECGs will be

conpared against for irregularities or deviations.
EceEthﬁf BE T ARGRARN @X@%raﬁn"eﬁu%hﬁ’e@b} QFiatiéHs, cm*go@hbﬁgghem

of the current t he basel ine ECG 7
advantagepysly PSRy crmpagRanagfithe surent Bdgi7af i Wilisthe é’és‘\?{}é‘ﬁl ECG

702 ﬂﬁd!@@{g%fs!ﬂl' anﬁ&%@dﬂéﬂtxb@ Br AbvikiihsC HE W@lﬂbs e&kef @damifBlieh of the
easi er e statjc._ima

currert ESRLTA maseeaser by e aoLTa ke g PLolire) suBhs

this BRerh9E emiBEithehd BERBbMPOEreY 1o \d GOHYn BB famd%/l%&@ video) such as
P G 8 illustrates a custoner screen capture 801 for

cess to a health profile 800 of the user after
| ogging into their account online on the Internet.

0 bRl o SR kPSS 1 BRI 85 S0 o

of thEiedrestee roggmg 0o thedr dcaburitantne emiie ditemieh ieraisanghe FEG log

t er. i t i r '
802, Rg&lﬁ# Zrﬁeger e\s/@e afog%zﬂﬁl %%Qé%dz; eShobd {) % gL 506 and
Cholestetal aE@B aadabpuiaied and: diepiayert ak tgnaqkatram@t ba%-dawfd usef Inputs

tranéﬁ%ﬁécworﬁ i r|18b;fégﬁlt BREHENEL 3{?6"{:’% 52{ fo%'ﬂ?et useMd fack and -

repres atrons o or easg
mon@wrdéergﬂwaﬂm mjamtﬁw iaadihegith peafi f%cwﬁn'@wlﬂgverd e {niterget, with

grapﬁf&QIt rléglreséﬁgttdﬁfs d Elﬁegdéé f&oéaé}%bl%ta?ﬂﬁﬁxtgoefndar A rrngg{ Sver@ period

r the tren In.the user's ers

of tlrn% m&ey ugepidhisaion BRYSIARNSOM dopiorie ey thartrieads in the user’s

healfi SRENERIARPIARY (SR ANt Sy FRNEdPNSGH &b t
eath}z&exanﬁ l e enb%élﬁdnent t he Ict)1ea th prég)Pl l e 8%%\%2 sifropriate

advigicessi bl e remotel y through the intenet server 604
(FI G 6) does not contain any personal information of

R el g B BT AR Ho it WS co
acceediblel %ﬁﬂtél@thrb)dgl@fthé hietened i sealer | 60RO(FEL $)odoeshhd>tecontaln any
prs B Sl B SO BERL SR b g et s o
810, poefatabyrengidng the confidentiaity of the otdueal nfmrdstionewtéie prévidimg the

' thar i i .
comigl B 8 oty 8 AL G REGT0 L0l fpyFovaton vi
the ihieedet. hinpotiodriviced $ @9en tlae mau&nonsﬁdd@easm@%ﬁ!dﬁ@ negforming a
hacl&r{bﬁéﬁ&?ro%ometﬁggéem gﬁﬂg aE&ee‘;Eot;onﬁﬁtéwgglg‘[ El%ﬁ@t 3dOy tl‘%Péjﬁ no data

er sona rmat on erso
accesbible; mahattmaeemetaait iHeniifies ithe trge (denty cind ryélnes'maﬂonal information

of tHe S RTdTREHBR “bshif! the BN Blorid180d. uUcAMRtsoREl MBIM&RR is only

kept at ’ghe intranet server 602.

A method of assembling a maobile phone according to.an example
embodiment comprises the steps of providing a casing; providing a wireless
communication module disposed inside the casihg for communicating with a mobile
network; providing one or more sensor elements integrated on the casing for

measuring an electrophysioiogical signal of a person, and providing an ECG
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30A nmet hod of assenbling a nobile phone according to

an exanpl e enbodi nent conprises the steps of

provi ding a casing; providing a wreless

conmuni cati on nodul e di sposed inside the casing for

comuni cating with a nobile network; providing one or

‘nmore sensor elenents integrated on the casing for

measuring an el ectrophysi olk8gi cal signal of a person;

and providing an ECG 20 generator nodul e di sposed
gede?ﬁbxd@;oﬁl?l% &&s<Re iRdlde W%ﬁﬁ’% bAd (BEpIEE NS Whe %leﬁéﬁrnéléments

and the communi cati on nodul e generating an
anck th%’n%a@lﬂnew@l%tf%wgfa@nag%aicﬁ dioan taﬁdnfe@ﬁured
efe&tfo@ﬁmlbélbﬁlgs@@éi%rﬁeﬂf faRsHhitig $ab defrClatind 444 ECG via the
communj cat i nodul e. 5 I ndustrial application
COMFHN ?@r’?‘ﬁﬁ’(ﬂe enbodi ments provide a nobile phone that
is adapted to directly record physiol ogi cal data such
(&SECF VI a direct contact with the body surface 10
pré? RiFT¥8ut the use of adhesive pads or
eI ect rodes to process the physiological data, to
ph siol ogi cal . data 0_.Sto the . . .
phyS| 21%89, edI® éltdgnerﬁsdp%)ly Ide 'F'ngl ?‘Hci“e tﬁ%t is adapted to directly
recqodh yebiysiblogjca adatal stieh \as cart ECEC viandirect atritact wilidiree boedyasurface
t | tQ n e a.. . .
prefEr%HB vﬁth%ﬁlct:ﬂgqg%?o?' agﬁég ive hads o agzér%g%%%t ?oa rgﬁg% tg%%ﬁ*:ysaologlcal
dafﬁbdﬂlﬂéﬁlﬁy the. phvﬂelcdaraladatrede istoeel thet phiysieiogidaliaim and/or to transmit
' 0
the 'Bﬂgé &f!@é%&ﬁ\%a@cigﬁe{ ?ﬂ%ﬁﬁnﬁﬁﬁaﬁ@@%ﬁé&té ﬁ(g naI ger}llcgtﬁ dﬁ&%@n% 24 hour
mongeungs s aThﬁedatmt@nn&ws Also e E@tﬁm@nd bacrags dianghtional
bouddias YTHY d&lh 8&ivetiORtAS by %W%Hh&riﬁg dIRBE c8n Qﬁ%sﬁﬂ%d to

transmtted by touching the touc reen o
othepisbiie dewicaseinFiHding anabila RpANEseAtbENhericcessed Vi iplitemet. As

an ECGc&eﬁnS bérbﬂ:ghlh-ﬁj Rk By RireBe c&%h&%éﬂvéér“%é Yndbile phone and
itous daily necessity, nean that_the described

| ffﬁﬂ%’ﬁ*ﬁ B erieeshean fm%caescfrﬁ?n SnienmeRie shope ol the example

emmalmehﬂ e GmPIRGrEscRY and tHé&ncﬂﬁ!@'ﬁhbﬁ@beﬁng’ﬁsﬁ:@ﬁﬁ}*%ﬂbm&]’té&s daily
I me. Hence, anyone wt

can be us a t
necTHibs t Mpa ﬁﬁlat %@?ﬁ&ﬂ%ﬁé‘nqqﬂ%ﬁ SR HRIGYIEe (TRY CRRenint self
moniiyringt arispre vy es heaﬂhc@n;e dﬁe@ésfmedﬂt fR064M ﬁ@ﬂs&b@@%gﬁl anytime.
C o] ECG and t he an be .
renb € TRRRRE Suli® SRES, Rl ¢ betBlelaht i Blie Rt I E B ooy Amptoms
suggdstiveoeftheaunisease can dtaih iaoimniedizte recarding dof bnsrﬁtycs lafid HRSECG

can %% él%ﬁ&h%ﬁg :}]l% athr%g%ie?ommw%%éé%a% [ attg ?ﬁ ?{oHr mep E?flﬁlp e'station

'Whe@mmeIﬁWMssuaahmﬁtaag@b{ﬁsl y enabl es the nobil e phone

device to function as both an ECG detecti on,

recordi ng, processing and transmtting device, and as
a mobiintegisheonef the ECG module with a mobile phone PCB module in the

example embodiments advantageously enables the mobile phone device to function as

_ both an ECG detection, recording, processing and transmitting device, and as a mobile

phone.

The 24 hour monitoring and response system in example embodiments
comprising of servers, computers, call centre system and a healthcare monitoring
system advantageously aflows medical data and parameters such as ECG, glucose,

blood pressure, pulse rate, fotal cholesterol, LDL cholesterol, HDL cholesterol,
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30 The 24 hour nonitoring and response system
i n exanpl e enbodi nents conprising of servers,
conmputers, call centre systemand a heal t hcar e

noni toring system advant ageously al |l ows nedi cal data
and paraneters such as ECG gl ucoése, bl ood pressure,
pul se rate, total cholesterqgl, LDL chol esterol, HDL -
chol esterol, 21 triglycerﬁdes to be recorded and

di spl ayed. Medi cal paraneters such as gl ucose, bl ood

trlglﬁfeﬁlaéslfoebe Ricbied ratieispltal Mebueéleget@mérs stBh-as glucose, blood
hol estero

hol est |
PresiiGp PRl Ssh (HORS ST Bl LRheI A DLt SPlaster flofolvcerides
can e mmﬁdyédﬁ)bﬂ'gast {aelet e draphidsh®rpat fanddrasnsbeinagthe trend of the
In the exanpl e enbodi nents,

para}%ege t%ﬁmgdg?'gtof%d received directly fromthe nobile

phone adapted as a detection and recordi ng device,
an ect| ' .
ﬁjn hée néﬁ?ﬁi’l Ple Fn%gc(!i m%atrs ﬁ’l d%aﬁi}%r 2 §& ter%%:g %P'ée‘i“% frtOWethE Z{Tldlc)lie
phomfo @dapted elsva n:@t@ﬂdn ding pleagrditgadévige. \end Hs i@nsmiited directly via
s ta.t
oxlH GRS EhE 5 hE8e L U, P L A P i
station heith gwumther dptermediateederdess aeg dillowing hibei medicatatatento be

' trang'hﬁt@&tak%sg 'Ergﬁgntaﬂgnénﬂgbnlxc%n Vﬁ?cf‘gth\é:%otﬁﬂ%s The ster(\)lers receive the

| 'ecommuni cat 1 on nedr a. . S 1's used _ _
‘“fo"maélﬁﬁ rAirectih Bomelde darbilgahoneovia Hee delespamauniqatighenedia.  While

Gpmmeaﬁatcmngrtm Wid Jneaea@%ps ﬁﬂhetsedemﬁtonb RS YRIRMit will be

can be nodified to use other tel ecommunication nedia
app@é‘ﬁﬁ“r*ﬁﬁ%ﬁ?ﬁﬁ@ﬁ‘ &N keangdifind &t Hes olBRLISIECPREMEEICatipy media for

trandhidbieAlof Gk ;) GHEMerdSodisképte.an be directly transmtted
~fromthe 24 hr nonitoring station to another nobile

phone such as a physician's phone so that the
peniERital dath satl a8 eiCtcdn s HkeAan teAsmitay fomald d4 AE FRARoriNg

e redi cal d’atq%gﬁf%%g H@éé@g g%l%gna! or
attendimgehysidian @ndiavasapd peegs to the. paﬂéhtﬂhta Tee piedicai@iata such as

an EC08 15 SnPagPss S RO AR e R mhge gy 58 ipea e
The vesadhg rebid ph&E@Ghas adeanjageously doen nobeuireraperidiisoitware o

- hardwa?%ﬁﬁdsw Ii%%gebfét 1!0 u!aﬁkeetﬁ@EE!Ge a$ @gg% WERE Read THH!ag%t i Ie? ?]uch as

SI Cl an ave access

" jpegdies lemxamp@a&mbcrdaperms yThmemmIee the ipetient'e physidiaret. have access

to th%%-ghgr}ghour%ﬂg r})“(ﬁl‘fjén%%r Hah8e@hbrigesSUD] eCt stored in

statron can be accessed by the
i ndi vi dual person wit h t he appropriate individualised

PaAFRYNASNLINHO4EA Jatbeof éﬂg@fglj%atstaﬂe@ i 48 2300k ?noﬂ‘??ﬁ\g station

or other conputer device. TI di cal data (onl
can pp&creRged by iha ingidsgrparpan wilh &5 qumafed@@g passwords

thro@g’;?mh@' iftePRY viBGhe Mile ‘Bﬁéﬁe bhathef esthslité dete! RBedRddical data
be identified to eIonglngto any particul ar
(only)ﬁ:gjltk}e Hsiduairpgrson will dlsplay and doés not confain any personal data that
could allow the data to be identified to be belonging fo any particular individual. The
medical data is tagged with an identification code. This medical data can be made
available to a personal physician if the individual allows the physician to have access via
the internet, e.g. by sharing the password or by setting up a secondary access account

linking to the same identification code.



30 nedical data is tagged with an identification
code. This nmedical data can be nade available to a
personal physician if the individual allows the
physician to have access via the internet, e.g. by
sharing the password or by setting up a secondary
access account linking to the sane identification
code. 22 It will b&2appreciated by a person
skilled in the art that nunmerous variations and/ or

nodi ficied Iaﬁ&éc@f@d B aBileont SxilledeinPthe Sfinthat MURREILBIafStions
shown int eci fi¢c enbodi nrents w t hout ge parting

andfqrdﬁ?qrfr?éﬂ%. MRy By meED e st PERRIT I FNFEHRN & S BV 1 425 gpecific
emiskiEBEritd fthodthe R tRReRdm end egiitensBory 6f tHrivehtdheas bﬁbad!y

desBrde}:{e%ogécl gt%r&% q\%nnbo%er{t{% te?efgr% ﬁg@? k&s&%&c@m a\f! respects f

be ith@trativesdnadiot RestREVdJ; ) a Wi reless conmuni cation ,
nodul e di sposed inside the casing for conmunicating
with a nobile network; one or nore sensor:

el ements integrated on the casing for neasuring an

el ectrophysi ol ogi cal signal of a person; and

an ECG generator nodul e disposed inside the caS|ng
‘and coupled to the sensor elenents and the

comruni cation nodule for converting the neasured

el ectrophysi ol ogi cal signal into data representing an
ECG pattern for transm ssion of the data representing
said ECG pattern via the comuni cati on nodul e.

2. The nobile phone as clained in claim1, wherein
each sensor el ement conprises a conductive plate

di sposed with a sensor surface facing outward from
the casing for direct contact with a skin of the

per son.



3. The nobil e phone as clained in claim2, wherein

each conductive plate conprises a contact |ead PCT/SG2009/000358
ext endi ng through the casing for slide-on biase wved 28 Tuly 2010
engagenent with contact points di sposed on a PCB-Ve Y |
i nside the casing for . el ecf?i cal | y connecting each

EbAMRti ve plate to the ECG generator nodul e.

4. The nobil e phone as clainmed in any one of the

pr ecedi nggﬁlg%!?i{;f@ov\herel n,the wrel ess communication

‘module tr PHECTBRITESr epr esent i ng sai d ECG

pat t erqasing; a  mar k-up | anguage based for mat.

5. The JiRkske BRI claloed 4 im. erei.n

the mar k_-uB:itI anguage base -d?%r r?ﬁgfbogli’)@nplﬁ%'é%stwil\/ﬁsmg for
[

FTHYNCIPRB IR agheRiE ngWaltai med in any one of the

pr ec ede g nodraiseBsor wedieitsinted fatdzCon gIRN dsitigPfor MRABkfhg an
did16R 1 N T]aY .lnto the data representing
the E%Eﬁﬁ%é?ﬁ“a&g%e%m%rﬁthe mobi | e phone as

cl ai ABEFGH genaAler grodyjsiappsed iRaided® ersingr andogoupled to the
sensw' ganadte sand thel pituiatonThRE EZMB _Iqﬁﬁk%rﬂ-@t ?‘e measured
di a0t attern. . The e one
IERORRR: | Bana 8 LbfE Depre€iniia 15 Bty patiom for
trpspisePn &5 M Aaterigriapending sridEC G rratieoyviathe nebmbuhiestion
nwaule, processor of the nobile phone for inplenenting a
medi cal data user interface on the nobile phone.

9. The nobile phone as claimed in claim8, wherein

t he %&iser Thet Bopie ehore eveiainged é clabm 1, hetreinfeani dionedr
elbfioht RYmbiicesUs Gdonductive platd Qispdds WRR!d Som¥dPRG2% facing
ol gl'n"tlge%osa' 9 iFe\gg%Fl n Ehe pser | nterface I's
‘Contigure g fer g JehYth A EKG ot thepsrsate 1D i nto
said nedical data for transmi ssion via the

CONmBINi CateGrokiR\BhGRe as claimed in claim 2, wherein sach conductive
plate comprises a contact !eacj extending through the casing for slide~on biased
~ engagement with contact points disposed on a PCB inside the casing for
~ electrically connecting each conductive piate to the ECG generator moduie,

4. The mobile phone as claimed in any one of the preceding claims,
wherein the wireless communication module transmitts the data representing
gaid ECG pattern in a mark-up language based format.- ' A

5 The mobile phone as claimed in claim 4, wherein the mark-up
ianguage based format comprises XML,

6. The mobile phone as claimed in any one of the preceding claims,
wherein the ECG generator module incorporates a unique ID into the data
representing the ECG pattern.,

7. The mobile phone as claimed in claim 6, whersin the ECG
generator incorporates a telephc_me number into the data representing the ECG

pattern.
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11. The nobile phone as clained in any one of the

precedi ng clainms, wherein the ECG generator is PCT/SG2009/000358
coupled to a screen of the nobile phone for Received 28 July 2010
di spl ayi ng the ECG pattem on the nobil e phone. Y

12. The nobil e phone as cl afhed in any one of the

precedi ng clains, further conprising a dedicated

repl aSeab|'ﬁ1edrﬁét§}e§Ih%é% cﬁa%mlealﬁn SAPBAEE $Q FQ%dﬁggg.ms
ener at or fOI‘ StOI‘In atare resentln

L bl Ao AU i peram ingielec o PEsesecr Wi thebie
chsienigr hammmbeaMMdétaruseapteﬁeb@m thaendbilp basmabl e

data storage medi um 13. The nobil e phone as
claimed in any one of the preceding clains, wherein
the BEG gdhemabiie PhermrecialIngrin Sakn Aoubasein dhe user interface
smohiijuredipr inbet «finedficad phtg Dlyahedgdegal si gnal , nmeans for
filtering the el ectrophysiological signal for
artifacts_and noise and neans for converting the

el ecl Tophy&e a1058e BapresasFiaimed it elaim 8 wherein ghenyser interface
4conTiberedTbi Ineompbriting ke arad WRRUE NDChAI 8aid Fnedidae rdﬁtanfor

R B e SRR Rl 88 ) “one of the

precedi ng cI ai ms, wherein the ECG generator nodul e
converrt s The moens phek 8 eﬁhﬁ&phyaﬁiy@negdf% b&md claims,

t n. ECG gri of spee '

Wi 88 EC8 AR e e 5 Setfen e e rpbiengione er
deplayingribe 6P eattens or sl mekjledhepdi | e phone; the net hod
conprising the steps of: providing a casing;

providi ng | ess conmuni cati on nodyl e di sposed

ot d& £ hEPe Hebli 57" S AL AW G o frecs Resinssclims
farghafeperprising a dqdlcetndd‘emgomme datareiorags mediom elupartb she |
Hat g@ﬁé\hﬁﬁ f&r!sltdrh@ tﬁ?%b@r&%saﬂ%ﬂ&'é& Qttena and disposed
"% GeBCE f% SudViidt’ e n?ng ?las ercsagenned for replacing the

replaceable.data storage medium.

13. The mobile phone as claimed in any one of the preceding claims,
wherem the ECG generator module comprises means for amplifying the
) qlectrophysmlogncal signal, means for ﬁltanng the electrophysiological signal for
“artifacts and noise and means for converting the elecirophysiological signal into
digital form,

14.  The mobile phone as claimed in claim 13, wherein the digital format
compnses HEX data

- 15.  The mobile phone as claimed in any one of the preceding claims,
wherein the ECG generator module converts the measured electrophysiclogical
signat into the ECG pattem with an ECG grid format of speed of 25mm/s and an
~ amplitude scale of 10mm for 1mV.

Amended Sheet
IPEA/AU



providing an ECG generator nodul e di sposed inside the

casing and coupled to the sensor elenents and thecT/9G2000/000358
conmmuni cati on nodul e for converting the nEasuredRawnmd28IMy2010
el ectrophysi ol ogi cal signal into data representing an

ECG pattern for transmi ssi @ of the data representing

sai d 8CG patntthiod of isasdrivging cmisbile phor) D thethdd comprising -

%@s&%@ e¢method as claimed in claim16, wherein each

sens el ement conprises a conductive plate di-sposed

wi t h PEOYding 8casigif ace facing outward from the casing

for Qirtvidihg & WireRSE covnininidatiddl odifle HBEoIRE ik the casing for

in claim217, wherein each
%'%ﬁ IE!J-IE:] t@gw}ﬁ%te ¢ np%@s a contact |ead extending
t hr ourgPriding qslaswngwm) [seRdar celenents dniedratar ag etrentasingt for
BeAdLABE aﬁ@le%&é‘p@bﬁﬂ;@%%l%l@ffﬁﬁsb@%nge the casi ng

for electrica connectlin C conduct l ve.plate to
e g SR EEC GRTHTRE! Wodi® BisfGRt Rkl Helhg' 8no
eupleddd then samspr @iesnets en@uihﬁscqremwcat&n mgqlmeh épr converting

e fﬂ?ﬁ!dsﬁ#eﬂ@élé}ﬂﬁﬁhﬁi&léd?&i Eﬁﬁai\%{o@ia%s FoprOYERAY SR EC pattern

gmdulefﬁﬁtr%nz tting the tareg émn sald
PR RGeSl B Y via the

@@m!mﬁnenmweas claimed in claim19, wherein t he

mar k- up | anguage based format conprises - XM..

21. The thod as clained.in any_one of clains 16 to
20, dr t nERe WSR2 FYTER it TR 1 figMharen seeh germer slegrent
avppoibes 4 omnduammrmmmdtspngecauuma geresol Burfank dadingeoubasra from

thé BAdiitS ot al%t%}ﬁal w 21 fihe person, 22. The net hod

as cldained in urther conprising
configuring ECG generator for incorporating a
t el epBoneThumbttiod iastcirhékindadia 172 phesdimédohgohtiectiné plate

‘ dBﬁIpP:@éé“a c&ﬁact lea e duﬁ Hﬁﬁéﬂ“‘%ﬁe Q:Esiﬁ*; afoFPs‘ﬂd-og fil¥ed

one of clalns res i NSt I 'Ng:
enpegasAt c*a’th &ﬁn*affoawaﬁ G'ﬁp%s%‘r aee%,?és dpsiden dhengpging for
- gfEvticallf mnneumgmm tomductivesidieda thedEC@ gendttor foduleace

on the nethod. _ 24. The nmethod as clained in

claim 23, _wherein the user interface is configured
for fputThsr methedcas cimed By apyEng & claims 18 to 1B further
cBinprisieg bosfigating liei wtdless) corhmiunicaibn MBS ifer FiRnikGSY the

o ERIsP PR e R B Snag gt del fBt o

the communi cation devi ce.
20. . The method as claimed in claim 19, wherein the mark-up language

. based format comprises XML.

21.  The method as claimed in any one of clalms 15 to 20 further
comprising configuring the ECG generator module for mcorporaﬁng a umque iD
into the data representmg the ECG pattern.

22. The method as claimed in claim 21, further ccimprising configuring
- ECG generator for mcorporatlng a telephone number into the data representing
the ECG pattern. '
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26. The nethod as clainmed in any one of clains 16 to

25, further conprising coupling the ECG gener at ofpt195G2009/000358
a screen of the nobile phone for displaying the G ved 28 July 20
pattern on the nethod. 27. The nethod as ve 8 July 2010
clainmed in any one of clalﬁ% 16 to 26, further

conpBsi nfhemethad Ag cﬁlmwll%aﬂb@nﬁaﬂ%@ﬁbﬁa@éﬁaﬁmﬁef

c%hfyr@ag :ﬂ%lﬁdé@r@@db%aﬁ@?éﬁ?oér&g f%@&é@bﬁbc%hegrﬁblel? phone
t.orin

SritrelpriasBe A matieliee HESTRERAE B P he- casi ng

has to be opened for replaci ng the repl aceabl e data

Storage MRl iatnodths iRl ki 2aCk bR TisBMHs is

- of clalns wherein the ECG generator nod
eBPpiTS e 'fméb?fg“?d&a' a1V 1R i‘ﬁf"t he

el ect rophysi ol ogi cal signal, neans for filtering the

el echgophysl plaRkiGal asiiah cfa% b 28! WihdrBi o A0 ARCAE: o

and nean converting t I'ect rop

0 | Ca
ceniEPd ffor BORPEIAIER ey oh @ "inide D b Skt metR) AR for

trahsinigsidn ivia thé abmimidBicatidnedesice. t he digital format
conpri ses HEX dat a. 30. The nobil e phone as
clained in any one of clainms 16 to 29 wherein the

ECG d&nerWisr Methed) @ £laifed irs apy, enenef Siaieg 16 to 25, further -
cOmpasing mbuﬁingl thgimat gungmitdr fond Golebe oE @ PadLile rphowé thbr

dgﬁ'pﬁggsu e sc e ofor\o%m*n ‘% Of zomm s art glanA met hod |

recordi ng an ECG pattern of a person, th_e met hod
COHTJIZT si ”g'meuﬁieﬂ@adaamblrhﬁ RPhane oS of lciimie gl ﬁ: E@yfu&ﬁé}

' 0 U

oot Bieypis"s SBtend b T St Rl Ghupien o
thendCe gﬁgergj@' for storing data the data representmg the ECG pattam and
' disposed inside the ¢asing such that the casing has to be openead for replac:ng

the replaceable data storage medium.

28. The method as claimed in any one of claims 16 to 27, wherein the
- ECG generator module oomprisés means for amplifying the electrophysiological
signal, means for 'ﬁlien'ng the eleclmphysioiogical' signal for artifacts slnd noise and
means for converting the electrophysioldgical signal into digital form. '

29, The method as clalmed in clazm 28, wherein the dlgrtal format
comprises HEX data.

30. The mobile phone as claimed in any one of claims 16 to 29,
wherein the ECG generator module oonverts the measured electrophysnologlcal
signal inte the ECG pattem with an ECG grid format of speed of 25mm!s and an
ampl:tude scale of 10mm for 1mV.

31. A method of recording an ECG pattemn of a person, the method
comprising using a mobiie phone as claimed in any one of claims 1 to 15.
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recordi ng an ECG using the nobil e phone. The nobile
phone conprises a casing; a wreless conmuni cati on
nodul e di sposed inside the casing for conmunicati ng
with a nobile network; one or nore sensor elenents
integrated on the casing for neasuring an

el ectrophysi ol ogi cal signal,pf a person; and an ECG
generator 10 nodul e dispose% i nside the casing and
coupled to the sensor elenents and the comruni cation
nmodul e for generati ng MPABREFHEHR t he measur ed

el ect rophysi ol ogi cal signal and for transmtting data
representing said ECG via the comuni cati on nodul e.

15 FG 1 ABSTRACT

A mobile phone, a method of assembling a mobile phone, and a method of
recording an ECG using the mobile pheone. The mobile phone comprises a casing; a
wireless communication module disposed inside the casing for communicating with
a mobile network; one or more sensor elements integrated on the casing for
measuring an electrophysiological signal of a person; and an ECG generator
module disposed inside the casing and coupled to the sensor elements and the
communication module for generating an ECG from the measured
electrophysiological signal and for transmitting data represénting said ECG via the

communication moduie.

FIG. 1



