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PHONE 5 FI ELD OF | NVENTI ON The present

i nvention rel ates broadly to a nobile phone, to a
n}at ngo?gi ﬁssgg‘olElcgg a rmbltl e phg_nle and to a net hod
%ACKGRQJND. gTr anst el :;Ihggi cmﬁoﬁt Ior ienghgggi enﬁll‘m’mmmumll

been used to record el ectrophysi ol ogi cal signals ssgs9

arising fromthe beatj h : | aci ng a handheld
ECG 15 recording devim&lﬁggﬂwth 3 g'i ns at the .-
base, over the chest and then transmtting the data by
calling a phone land Iine and using the ECG recording
device to transnmit the data over the phone land line
to a renote receiving station. The ECG recording
then di spl ayed on the nonitor of the
F"%Q@Efﬂ*@?@ - This method of ECG transni ssion
requires the use of .a separate ECG recordi ng device

0 g e BBy S A e A of

assembling & muphile\phlonesandhie pMmethadefreerdingandie@ usingdhe mobile
h%%gr the chest .of the subject .and recording the
ectrophysi ol ogi cal signals of-a beating heart and
recor di ng the signals in a ECG recordi ng device

B‘Sé NDO the el ectrodes by cables or 25 wires.
rior art Holter nonitoring systens have at |least 3
ECG el ectrode pads and cabl es connected to a pocket

deViﬁsnétQ' rﬁc‘eCQﬁ&ﬁtoﬁrhua hybRmel ahta\aaoe beensobsell sttat erecord
har dwar e i cal t he su%ect he Hol t

Gt ot ) ety & hpngpeis ECC.

the dng%y calllng a phorr]le land line and using the ECG recording device to transmit the
data over the phone land line to a remote receiving station. The ECG recording

transmitted is then displayed on the monitor of the receiving station. This method of

ECG transmission requires the use of a 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 invol\"les't'he placement of ECG_ electr,odes over the

. chest of the subject and recording the elec;trophysiological 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 to a pocket device which records the data via tape or solid state

hardware._ Typically, the subject wears the Holter monitoring device continuously for 24
hours and the device is ref_nov,ed and the da'ta. is transferred to a computer with the
software to. display and analyse the ECG recordings. This rﬁethod 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 \_Nherever they are. It is impractical to use this method of monltonn_g
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software to display and anal yse the ECpcqqsgzqg91000358

This nmethod of rnonitoring is 30 troubl-esone as

subj ect has to wear the el ectrodes and cabl es which
are usually plastered dowmn to the chest with adhesive
tape and they have to constqftly carry the pocket size
recorder wherever they are is inpractical to use
this nmethod of nonitoring Il 11111111 11111111111

" oh @ermmmemm&fm nisadeseribedt & S aRatent Application

R Bos R Conse06. | - el ometry OO

moni toring invol ves the use of an ECG recordi ng device

Wh' Chab ﬁ€ EBE&@& f’uq% inUEvaoHY uQé of Q?Eééh’bé‘&&mE %bﬂge whnch is

Itore rodes and les or wres.

cotnectaddp ysbady efthecubiost %?'%mﬁ'@}tqf%%\é?\’f&ﬁ; glgcifaces aogsobles or

vflr‘ég orl'ﬁ]% ngct%‘gﬁg&ﬁo%/éal H%%‘ﬁg@@ééﬂédttﬁdhé/ EBGWYetstHing: $iev10e |s then

nmoni tor "and receiving, station
tapsriied Vi piglsseme AN R ABRIRORISE PN EFoPinG SERtpEn Tt & dsually

utsgéifn 4 @uG?lt%?%tlﬁ'@%tgﬁﬂen@!hhi faiqLings co‘ﬁuﬁxht fiphitering. 8uch systems

. t t
oo Sartbagna i LSrEen AeelcaRlY PLERHHAT 2BHBbh oL, fatent
AgplicZaibe Bb050165818 @Rd US Patent 7,5 1510441, | catl on of this

technique is the use of an-ECG recordi ng device which
is-worn by the subject and the el ectrophysi ol ogi cal
dat a Al modifieifion bEthisNettirtglet io tiee usebiflan EEGireeording davice which is

R 304 5oR 0 o BB af ORI e B o5 o

ddGicPaihithtalldwSthe sijnal toherteandmit2d 0@ a remote receiving statlon One such

TERUPERTRA P AR SRR A 200 2 TELOC cavee

descri bed current nethods of renpte ECG nonitoring

“haveld f; B@Jshﬁ&sdl%%ge & r‘ﬂmﬁ@@fbt be é’nﬂ}%r H&%@ &?)‘no‘iﬂémy Y] $no‘rb|d|ty |

who are suspecte ave under | %/

oRRIBL. bRSSKNE cdoscrlns CUTHBMEBPI Y. 1eTRie ECC monitoring have
Iﬁﬁléﬂéﬁseérﬁigé?g ﬂ'le%nﬁ%éﬁ%@ﬂtb?rshﬁGdQ th(‘aﬁe é@iﬂéblbﬂ?to Aave underlying

separ at CG recording device and. acces ap
¢l%ﬁ?€rel¢°ﬁ€'ﬂ°'}§o?"h'é'i‘ FREYS: HPPFFQ""Eeqﬂ-hFeEa ?F'é pg'ﬁﬂfe'gﬁ?a gonitoring

o %gﬁniéé %@ﬁar&t@%@@@e&@dﬂ@dﬂeﬂ@ecﬁﬁm aeesstb nguhone dand line.
{ he

A ey DU RS P Rl e an

l%HGké%Cﬁ\e tsccs: aﬁtsttambl phymealy ddwaldad& inte aradimpytere Vietsmetry ECG

@Sw{qnﬁg 6(?%1'r95 ﬁ%ﬂbé%@ lt%(éorg fgﬁgwgg%?'% Fggzéto‘ﬁg ‘?é?nce and while
it aliovd thiel ECG aecorditgl device {o pmmpm!y momitog éhﬁeﬁ@mect.t ihissgenerally

devi ces .and t t
(RS 487 rBURbeRrien] qERH, tidte Houts and systems are no
imeantda ailavstransmission of mdicaledhta acrosst transnationglhoupdaries.

provi de an ECG recordi ng devi ce and associ ated 30

support systens and services that seek to address at
| east Aceed dherefoee austedoNsavide AB FEGSF Gerosdipg device and associated

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

mentioned problems.
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first aspect of the present invention there is

N provi ded a nobil e phone conprising a casing; a

wi-rel ess commruni cati on nodul e di sposed 5 inside the .
casing for communicating wigh a nmobi | e network; one or
nore sensor elenents integrated on the casing for
measuri ng an el ectrophysi ol ogi cal signal of a person;
SUMMARY ECG generat or nodul e di sposed inside the casing
-and coupled to the sensor el enents and the
. comgy 5&?&?% whe 'él fﬁstfa%be&Qﬂ %ﬁ@btd&@nﬁﬁv&%nﬁhéﬁ@ is li)ﬁowded a

neasur e ect rophysi ol ogi cal signal and di d
mebilgnghone pﬁ@\pa%ma ? @EF'@SeﬁtW'ffﬂe%SaPamfb‘“%Qu’5°?‘H% Ispose
inGQS A ca&hh OBr EBRURicating with dFadbileemstabrie|oneeort moes) sensor

*clampi o S GANES 1 GTRAH 0 PO PSR sanal of 2

perSSH: 3Rl M Eb@gékérato@fmddﬂué gieposzal. indife the casingant coupled to
conducti ve: Iate na ris tan
the iepaRfeleme §ﬁ‘?1éh‘¥ Rt riealiedfer S?ﬁég“ﬁé G4 étagfm"‘ |
thé ma%otemeaﬁqar@smnmmuslgmlanam tramr@lﬁlngrd@ta; E@:ﬂl’¢ﬁ§nflm said
EEE Ct&lﬁcall r}‘%ctb&g each conductive plate to the
NBOD The wirel ess communi cati on _
rmdul e may transmt the data representing said ECG in

bagB%a‘?ho ?re]}&?a&g&eg‘%"P mdcé,ﬁlki%t 8 séfchﬁuewé< 'Pme | fidpddag with a

may COnpri'se

- sqreoesatiace fasingl eutwaid frodhe ersing for dirrcy &e"ﬂaei WH‘? @ fof the

pgr@&? representing the ECG -+ The ECG

génerator may incorporate a tel ephone nunber into the
. data 30 representing the ECG - The nobi |l e phone

may gyt ESﬁd&‘ﬁOP f.dlais rRdy g@ﬁbﬁs“ea& ldéﬁta&f mﬂafmeMT@tHreabh the
on a processor he nobil e phone nent i,n
canian dbi Siiecan (hisred, ARGAORHEET i, RGBS Sgped o & PCB
inSfdb! a2 888144 (188 Hectrically connecting €ach conductlve plate to the ECG
generator module. ' '

The wireless communication module may transmit the data representing said

ECGina i'nark-up language based format.

The mark-Up |anguagé based format.may comprise XML.

‘The ECG génerator module may incorporate a unique ID into the data

_ rep'resenting the ECG.

The ECG generator may incorporate a telephone number into. the data
representing the ECG. '

The mobile phone may further comprisé an applidation prbgram installed on
a processor of the mobile phone for implementing a medical data user i_nterface on
the mobile phone. '
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4 The user interface may be confi guredp(gq'[sggoogl()00358
medi cal

data by the user.
interface may be configured for |ncorporat|ng the or a
unique IDinto 5 said nedical data for transmssion
via the communi cation deVicg ‘The ECG generator
may be coupled to a screen of the nobile phone for
di spl ayi ng the ECG on the nobil'e phone. 10The nobile
phone may further conprlse a dedi cated repl aceabl e
data_stora di um,co fuser.
ot or TR B SerRe s posBleaftol RBufofth i Galety hBluser.
di sposed inside the casing such that the casing has to

be apened ffﬁérfarg%%h%f:ﬁé‘goﬁ%ﬁré%" feefRlftingahédosa Qhr@e ID into

medi ner at dul e nmay conprl se means

sdidomedlival ddtg iforgransmissioactia BisHRRASBHRIEAICRJeY|Gnal , neari s
for filtering the el ectrophysiol ogi cal si gnal for
artifacts and noi se and neans for convert

el ecTheo ERY@ geihergloe anays bgr@upled: 19 Aisgrees O & {!}gnmoqlhee phone for

digiglggihg'thé EE058n (B YndbAERhbAE, HEX data. 20
accC

rdance with a second aspect of .the present . .
invention there is provided.a nmethod of assenbling a
Mobi {Re RRGKIR: phdie mﬁwmﬂtmmmsmm at dedisatepsreplaceable data
roviding a casin prOV| t4.an
&ﬁﬂﬁ 4Bo §@'6P|?‘?gw oy d gbg;g sqeﬁar glj %5 StSHRGY '?i'aﬁf‘ th@ data

communrcat i
rédrédering ey Ecerwuwdoseonmdejihagzaemg soch that ﬁ\es@m h@sto be

I t t
oReRR b AT oy cpcsepl gt aEr st RBERE 14 D T g

an ECG generator m)dul e di sposed inside the casing and

_ COUD Eg gqe?géga?gro rmc% %E?r gé}nq?ﬁéée rﬁ@eﬂﬁ“%r‘: &pifing the

nDduI I'ng an he neasur ed

’ eﬁwﬁmhysnm&amsml areians fayridtering-the elactrophypiglopical signal for grtifacts

presen 18&ropRYEBICHICaREigRA int® ighal fordl)
ﬂ'sggﬂéh'%gn %}gor{v:’%é&%o‘%mrpge a céndugtlve pl ate
dl sposed wth a sensor surface facing outward fromthe ..

casi f j In e&haﬁ&eNEXEat% skin of ‘the person.
Pﬂl%g%ilgg@%&ag Each conductive plate may -
conprise a contact |ead extending through the casi ng '
for ) heSor@ande ifieslsapagepect of the bresmttuauantlpmtherg is provided

o oneTeed of pReaEHIE RUTIOPTe P 4 Rl BREBHGhG Hhesteps of

providing a casing; providing a wireless communication module disposed inside the

casing for commumcatmg with a mobile network;- providing one or more sensor

elements integrated on the casing' for measuring an electrophysiological signal ofa

person; and providing an ECG generator module disposed inside the casing and

- coupled to the sensor elements and the commiunication module for generating an

ECG from the measured electrophysiological signal and for transmitting d_ata'

representing said ECG 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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conprise configuring the wirel ess comunication nodul e
. for transmtting the data representing said ECGin a
~ mar k-up | anguage based format. 10The mark-up | anguage

based format may conprise X\ The. net hod may

further conprise configuring the ECG generator nodul e

for incorporating a unique IDinto the data

. epeeeenbmd@twm@laze@aylm@nm eatagh agu?’itﬂéq‘“g through the

_caﬁlggwgér'r]gﬁdee-ﬁrﬁ‘ a%‘éﬁ' &5’%45 eatfwaéd?ﬁaét%onmtecmgmsreat om@ BCB

e data repres n :
insEee e bhsin rfay elestriqaly cOORPRNGceA<hs Rt }gg RE e ECG
geﬁgr%dr?r?cfd ) programon a processor of the nobile phone

ementing a medical data user interface on the.
20 net hod o The user interface nmay be configured

for 4, EeréthBE rﬂﬁyd*f@rﬂ{er%h@nbé cdohfiguringr the Twigelesse communication
i nt er

 magvile § L@rafr%xsm%@gggw%gg;t'agr%{ﬁssgtfngd3?' o¢e& f bNYalidGh BngBage

ransm ssi on
ba%éalfgrnﬁtcommm cation device. The method. may

urther conprise coupling the ECG generator to a

screen of the nobile phone for displ ayi t he ECG on

t he TRRirha®-up3andlegertitskd dormay miay COMPFiSe 6?4# i se.

provi.di ng a dedi cated repl aceabl e data storage nmedi um
coupl ed to the ECG generator for storing data the da L
- remeaaembdrrgay furthEO®mprisedionfigeing tha generatey ?Fb'e or

hat_ t (P o) iRé 0. repl aci ng
ingHfEorURp g AT ThRang PRl Bnreseiary
PCTlSGZOO91000358 6 The ECG gener at or modul e

onpr| ﬁﬁ)dmarﬂgi ffﬂhe@”’%hbﬁé,@gcérkfgunng ECG generator for
elec opﬁ§3|o | ogi Cal

nmeans for,. f| t g the
inebpotatogiatelephong aa'lnbgr 'Q%heidﬁﬁa rEpEsPAing S%dﬁm se

and nmeans for converting the el ectrophysiol ogi cal

' ig%{}ﬂ\g Iégéq?mg 'dg&%mfe? rc@mp?l-gg elnscial%é %l Lgﬁlﬂg{iomogram on a

processor of the mobile phone for |mp|ement|ng a medical data user interface on the
method ’

Thé user inter_fabe may be configured for input of medical data by the user.

Thé user interface may be configured for_incofporating the or a unique ID into
said medical data for transmission via the communication defviqe.l

The method may further comprise coupling the I_':'CG' generator to a screen of
the mobile phone for displaying the ECG on the methlod.

The method may further comprise providing a dedicated replaceable data
storage medium coupled to the ECG generator for storlng 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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I'n accordance with a thi-rd aspect of t?cr'!zg(azooglooo358'

invention there is provided a nethod o I ng an
ECG of a person, the nmethod conprising using a nobile
phone as defined in the first aspect. 10 . BRI EF

DESCRI PTI ON OF THE DRAW NGS : Enbodi ment s of
the invention will be better understood and readily
apparent to one of ordinary skill in the art from.the

f ol I'Thel IECGr gérezatodesodilpt iy, coypies Means fexaappilying the

| elgqr’grl hyf%ic?%%ﬁ@ s@?aﬂ BGid @Pﬁﬂé&]‘lhg tﬂé@e&(oﬁﬁ‘#sﬂﬂ&gma‘l Q|gM\&'I 'f&*brtlfacts

enrat Ic lustratl.ng
andaoizedind gnesas far converingrthe elecvwha(S'ﬁlea'Fﬂé'%'ﬁbﬂ"@ ddﬂéR?l fé’@“
according to an exanpl e enbodi nent. 20FI G 2a shows a

schematic circuit diagramillustrating the conponents
and Theydigital fofmatmeaystomprise HEXf#t% PCB of the mobile
phone device of FIG 1. _ FIG 2b shows a

schematic circuit diagramillustratin ohen
and Inageordapee with adhﬁ‘gﬁse,%e f e R’ﬁ%e’}'r&"ﬁ"&%ﬁ‘ € lSrPéE""ded a
mdBRd! & reBsrathgdSY IEC @f aFpdrsor,. thé method comiptiSing 3ssinghaweobile
a schematic Clrcuit dlagram of a PCB of the ECG nodul e
ice of FIG 1. FI G
3b shows a sinplified functional block diagram of the

CG nodul. | one device of FIG 1.
Q@MT&M%WEMWQS shows a system and
p_rocess diagram of a renote wireless health nonitoring
syst m according to an.ex ldBRod and readily A t
6 sh §"§%}?Feﬂ€'{‘Fd""d%“£§r§ﬁnp+$Pus ran ng 2 b I?chreeanotj: bbaren
tobaé fo@rordmérytdkél incthietazt fromethesfollowing wiitiep resstiptiay. by way of
e§%8t8'§$“ aﬁ‘[‘ cahfjunction wﬂh'ﬁll@drazvm% wkiek.es a working

wor kstation ot the backend
pl at f or m- of FIG 6. 10FIG 8 illustrates a custoner

 SCreglp ?pglﬁvfs fao[s?t%?ﬁa%é Sdib&ram hl@@irétﬁ'\g pérOfEd:G picerdinge device

backend pla

iegratedin 5 meblabheskviEs.asadng o 2y eraTRe BrBaUet

i npl ementation of the backend platform of FIG 6.

FIG. 2a shows a schematlc circuit dlagram lllustratlng the components and Iayout'

- of one side of a main PCB of the mobile phone device of FIG. 1.

FIG. 2b shows a schematic circuit diagram illustrating the c_:_ompon'ents'a'nd |5yout
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 bhone device of FIG. 1.

FIG. 3b shows a simp’liﬁed functional block diagram of the ECG modyle 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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configurations for using the nobite phone device of
FIG 1 for recording ECGs according to exanple .
enbodi nent . FIG 11 shows a conpari son -of
t he nor phol ogy of the ECG rgcordi ngs between 20 the .
nmobi | e phone device of FIG 1 and a standard 12 | ead

ECG machi ne. DETAI LED DESCRI PTI I n

desdi®p&ds s SaERee SrYeD B %agei@"%%’%ﬁeég%a'th
marifotihg 8ystem acdording1otzn exapiplenamtiddintents abl e to directly

record physi ol ogi cal data, process physiol ogi cal data,

di spl ay physi ol ogi cal data, store physiological data -

and FIGa6shows pisylseradticodiagiam diustiatingea badkend platferint af the fremote

odia . 30Th e
wikiishesih Pen R BB PG XL S o lhod and system for

noni t ori ng physi ol ogi cal data such as : _ o
el ectLoRNYS o] ind Hered dabRife BnPE HoriaeatidR adFithe/ ibackend
a rm'tglbf ghﬁgéﬁ%%%ogg?&rﬁﬁ#i keepr%agr _artn ECG noni toring
pladamcd £1Gi6pl enent ati on and use of nobile phone and
ECG readi ng devi ce can obviate the need for the

subj ect to wear an ECG recordi nlﬁ_SQevi ce thaehegﬁﬁ%rotﬁ%vi'a

car rE1Ga§ ilghiates 8 RHRtOmEESTTERLFIRMNG TofARCRSS to the

bRKEASHRAGHARRSE and can al low the data to be

transmtted across transnational boundaries. The _
nobi |l e phone is a-ubiquitous device that is carried by
- nost Freeopl shows @ Gehénatitasirawing hef  ex aoppetee ndystéimdot use in

.can al.l ow 3 to rec instantly by direct
“'Ug?ﬂ‘%?t'%'fé%g’%%‘fﬂq ‘gae‘&@nogizg?}s%rs with the body
surface and the ECG pattern .can be displayed on 5 the

0! E 8o TS 6 e B Rt LAY 68 i o

devitabiyFIGN D for renotdingE @GS akcartim teogxample erebasinentns or .
hone care nonitoring systens neant to be used by

subj ects who are suspected to have underlying di sease
condFiG.drisshais arcomagtisereofibe mospholpgy of e %Q%m%dmgs between
t5RO6l BHOhS dBQVHIIGA shdENtandaRd ZIREY ETCARbcHeVent i ve
systemcarried by subjects on a daily basis as a

nobi'l e 10 phone and can be used as and when required
whenever the need arises, and all ow easy access to

heal t hcare servi §5‘s as and when the need arises, wth

DEWMILED RESGRIFIION abl e to be recorded and transmitted

to a 24 hour nonitoring centre. The exanple

enbodi nents ca |1 ogw ear|y detect i . | cal _
pr obl %r%’ev\,ﬂ?@ﬁnc'gﬁ ?ﬁcgﬁ# flx?r)?plgeérbgé]q'@Egtgg"raﬁq?fbéoadw to the
dppliEibe B6f 8obld® phoneathitiistdbie toadireetht recoddephyeistogichledbta, process

~exanpl e enhodi.nent s, relate broad . ' :
AP R, HERAY i b R i BrRioRA S bt s
physielogiealtdatzpéa fetrcomnimidatior mediado aferpotabpekend spAe and
is able to record, store and transmt physiol ogi cal

data via wireless neans to a renote noni torigg and
st or &he eyahplen embodimentsi Hescpibed yaviderrd rethedjand jsystem for

i e . | ' i ea
_ rplgr%{oﬁfu@ Bé%su@t?gi%@ gggaogu{cﬂ 'egsgéie%%tﬁéﬁgﬁ%g?dtaﬂ GigRAIE o # Béating heart

srgna n b

di re .
Gantraorleliangphone. 4iNikepeorG ERG m@wﬁ"qnﬁ%e@ls“gﬁzﬁgﬂﬂwm“ and

| ﬁst%‘?&!‘rﬂ?&ilef#gﬁg%fgh& HoG reRflgSddviteCcanrobiate theamiedifagthandbiect to

storing t recordi ng.on the nobile deyi or .. o
wealramEE6i 1me0rding deviee s BPAe R CADh AR ARAGRA 560Gy epcipg device

to a renote nonitoring and storage system
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follows are explicitly, or inplicitly presented In
terns of algorithnms and functional or synbolic
representations of operations on data within a
conputer nenory. These al gogithnmic descriptions and
functional or synbolic representations are the neans
used by those skilled in the data 30 oces%* g a&bs _
andcap cilow therdate tebedansmittey actass anvtationab bgpndanes - Tig mebile

phtoﬂe « Beib %ﬁébé lgadicé thdthe canied b?nmaétgﬁdptéﬁam IandiIlyrlﬁass The

gener conceived to be a
e@@qlﬁ@m@dwermcem"%a@ FRG tobedecns ‘i‘?Jr'B%} iy direChgpgtact of the
m&ﬂ@ Fb‘hoﬁé el dARSRith Bebddy RErfadtysridathe BOBpattdratambs displayed on

tho b e st 45 aBnelec T Apuet Ak PIRCHEFEE, Riioring

" sySRAR WKiEh oF@ Hale dnpatiost lﬁdsbﬁlvﬁGIé nmmbmg aysteins or home care

PCT1SG2009100035

e ot K

dlbéésalwﬂicﬁl%natvaﬁbht reqiire thoritoging the e)dampiﬁ @BMments provide a simple
an gé:d!{%?lﬁ t bf%g%fgf\jllgfﬁcygé% éHed! églts'ugj'e&g Jn% ity $aBis s a mobile

ermn

 ptioneraad asn be Used asand umermemgred whsne\gmtha negd ariges, and allow easy

acps:g%sig @% Itﬂ(g; reoger\%b% %é 5&1 wﬁ@ﬁ He fdd! %e@%ﬁl@ﬁeﬁﬁgl data being

ys em or simlar electronic .
alile 1o de, reco:aed rm‘dl mnsauttey farl 26 oy meaniigring pentre.  The example

er"ng&{ inese el ﬁlﬁwgé}ylg detdctigd 8 HeBicSISpr%lbﬁhb RwHidte c&id ﬁ@tﬁhtﬂaﬂly be

Fnto-ot ata sim.larly represented as

_ segﬂwspcleieﬂ'q%tﬁnlhm es wWithin the conputer .system or

ot her i nformation storage, transnlsS|on or dlsplay
devi ces. 10 The present specific t|o | so:

di
appalnag furthesraspeet; (gtpqndﬁ:g:n %e&m ple & imgnts ﬁéate roadly to a

. migBiid1Rskith nSdIdriAG Bystérh Wsat IRtJudas asvehile alelive ebitbiis alsle ¢ol perform

e s BTN 4 BB ) ol Bbigon

'th"a W@Gmiasiessumeshdo)o a mamhmnntcmnggamtmbtamee%vsmm t hidhe mobile

n&f ut e‘{gﬁﬁyﬂ]ﬁil’%} | th Ieabng rL?t eﬁ ?&hﬁﬁ%l%ﬁ%ﬁ% generated

) béarngomeant be rdlraq:tpmnsﬁctj with \tae swf@egértétp Sody, PResEsing the

' r?cﬁécj] @sngﬁ 1§ ﬁﬁg aW o @E&gfn@ d 's{bnﬁﬁ @ EBBGEcOMIihE on the

rngs=nerein. ter nati vely, the construction

'nmbnlamemce peciratismitbug ajsparwitelpss telepRIPmupipation SYsleaLtG @gremote

ﬁ}%{ ﬁﬁ, ¥y§? appropriate. The structure of a
conventi ona ggnera pur pose conputer wll appear from
the description below 20 In addition, the present

SpeC'Sfohféa'iabﬂl'angl éfotHe”BEé&lbﬁdrV \Aﬁﬂ\io‘hc \‘dﬂ&\ﬁ§ dte CoOXpllitlye ror implicitly
program in t

at it wuld be. a r
psesenteddin femife ok BIGeamS 1 #0d Tl 5%‘?%‘3‘5 [fprosgtations of
dg@HﬁQﬁ’s SR SEth RAthiM & BorApuErY nﬁﬁ‘\olfthhleﬁé aigekifhenit degcriptions and

B o L SO WA 1l 85 8 o

30

Ianguage
procbsking bﬂmédttvéy) mosheffeetifely the substanchef thpjswods tatathers skilled in

e oBy SGajiPits Yook P4 BARRChRANENTEs Ndcoln sequence

fisteph Wdfrfg t6 @desiredbshie Thi steph/arecthose requitieg physisat @anlpulatlons

b 1
R i, OB S b S s cpete o i

stéreuheammmpdt eombinexty compareghian ofenwise magippietedent
control flows w thout departing fromthe spirit or
scope of the invention. 30 Furthernore, one or nore of
the steps of the conputer programmay be perfornmed in

. parallel rather than sequentially. Such a conputer

program may be stored on any conputer readabl e medi um
The conputer readabl e nedi um may incl ude storage

devi ces such as nagnetic or optical disks, nenory

chi ps, or other storage = -
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with a general purpose conputer. The conputer readabl e
medi um may al so i nclude a hard-w red nedi um such as
exenplified in the Internet system or wreless nedi um
such as exenplified in the SM nobile tel ephone

system The conputer program when | oaded and executed
on such a general - purpose conputer 5 effectively
results in an apparatus that inplenents the steps of

~the lmlgésesrgéaﬁicaﬂﬁgtgfég otherwise, anile® dppsent fram th‘eafybllmklsgq ithill be
i npl enent

ardwar e nodul es re partigular
arpimsiated hakhesughay he RSP BPSESt. BB DN LG, AT e 2=
seaHéﬁ e s+ QRERtide! *&férﬁﬂrﬁr’@d Olt hyehe@ingipn enihsllzmg “outputting”,
ES For exanp ul e
“digplayipa’ or dhes Meefgere}oe@pr PR %'gngg?éé%?é %P &%Eﬁu?éjr system, or
SIﬁ'mémléctﬁﬁfctdeQﬁe Qf\at&ﬁarﬁmlatée and transfamiscdata repmsten@d(ﬂs Rinlcal

R WA e VRS S G SR S0 g vl

- q&ahﬁu@ within| the agppipeter asystemhat othee infornation @aiags. st@ng@lsswn or
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ﬁnent ed as a conbination of hardware and software -
d'ﬁB‘EYI B¥CeSI5A et hod and apparatus is disclosed to

dlrectly record physiol ogi cal data, process

B Rzztr %s% spgtgiﬁc%tnorpl S0 iR¥oREY %&FM foRpertstnh tﬁé @beranons

a an transm t ysi ol Eg“gp
of thbm&ﬁndsnsm apparatusdnay Ipq)smacra@yre@rgtrgge eérgg%ad purposes

_o&h}ca;gl rndng%%l @n@%oﬁﬂmggegrhﬁﬁ@ oPBthbh@eWcEéVﬁlédthﬂy iaotivated or

reaonfaubh G B riSmPLISh FrogsPT S5 1 PTG Sar(Te Sgoritms and

4 Srg %R§ tg}%sgh@tg hgn,t\mrtek@g ]Icrﬁ\léll}enﬂ?t'é)atéd!é im antivapartm.d:drlepbm or other
: Imrte 0] e 1ol 10w ectroc
~ appa@ajus. BYasigds W@§%r@”pcﬁ§ar"fa°gg‘% maY R %egcg/gléaﬁ'?ograms in

a-#%rﬂ%n(g\mﬁﬁé %’a@lhmgsl—t@:elmlléiﬁét&elyl the ldbhsBrucficnsaf enase sperialized

ceri sent ex DBftle st

appBf aFLLS tg WSFT%’"U@W%%"'TB@“‘?%% J;%}S%% @g}" #’gr B%ggéut Fi ng SE%%RM ofa
BReiTBALIlgemarhputstee icumputer withapESr fromtihe deswiplien briow.

configured with a nedical data input interface for

i nputting Blood Pressure, Blood d ucose, Total

Ch0| aat addition, Lthe - ;Sibsﬂnegpeclﬁcatlom[)glsmmpg@ﬁjye,d@closes a computer -
M3C fat dividual
rréllrb{pap glw‘gg@ 52 aep?)% Y to @E dr&sh ékﬂl@dtlﬁ fHasdn thiat the i |n ividual

ure cose Tot al Chol est er ol de. Th
étabs Ghibleemetbod descrbed OatsinBvay ke PetriploTsieg) D epmppdsr code. The

Th 5 urtr%%éiralmg Rét iflENddfro Yinkiea toBAy pém@marq)rsgmmm r@ language

tive sensor contacts 102 , 106

ara;/ |mplemedbtlem thenedfo df ymppﬁfaggremaéﬁi élp‘ac“ %gvagswpgfj piogramming '
%eg%aﬁéﬁ %ﬁa!"g‘g" ! e@ggﬂnﬁﬁ be @86Y &Y ifnplen{eDBE teathings bf thbeisclosure .

etail below. The no

dentained herging Moesovere thedeamputer AIPgram, jg “Pgﬂlceﬁdg‘%f 9 limited to any
ggb‘ﬂbﬁlgr QirkeBt WA TheleOAte manynsther vdi@ntsaof lﬂ@cdrﬁmtempmglem which

beda If?ér;&n%%;ﬁﬂgwns é&r} gxﬁ&@'@é%f@gl &sdrgpg % thﬁ (l)nr\llgntlon '
114 nodul e, a vi brator rmdul e, an |nternal antenna
nodul e 116 (FIG 2), and a t
2a anfuhermPies (gt &F F1PLS coéﬂﬁ% o, O %omgﬂtter g{&%ﬁﬁ may be
Meéimidatn %Qn%fllélframbrethﬁio bedthenpdmynSuclew compmeu:lwggm[g gy be stored
consi st i of an 0 1ud
PNEANY |90 Htﬁf )ll'eaﬁjgglﬁ ngit}%l e% gom@:t? Mz%ggu r‘ﬁe&@@mn?y include
afavhdd devicassitheas? irdghetict o eptisehdisks reemeny; GiRs: of offier storage

MIK rmdul e 208 used is MediaTek's MI6225 sol uti on,
which has -a rich feature set including canera,

"support for audio and video recording and pl ayback,
~ e-book reader which supports .txt files, touch screen,

cal endar and organi zer



10 functions, Bluetooth, and GPRS capapigri %@
understood in the art. The ECG lr::od:dgltlés 02 99¢O00358_
‘records analog signals, anplifies and filters the

sighal s before converting the signals into digital

format where it is communicated to the MIK nodul es

208. The signal is shown real-tine on the LCD 109

nmodule (FIG 1) of the 15 nobil e phone device 100 (FI G

deditesPsuithble K6t iMifAGnd @itloa denkraljiurdse computef. The cempyigr fegdable
time - -peri

od,. j ch may be, - | i ’ |
el A 2158 dndiits B Wﬁ-ﬁgﬁgﬁ%ﬁyﬁg BBl s éfggl‘?g%dte@nth%gptghet __
sydemt 6r Wirélesy mpdiarnslchstsaxemglifiedam el GSMemekile Jelgplpnegystem.

The ECG nodul e 202 i s, shj brelslirb&se computer
Tre Pz BoosT HEORHGe0sd ShF s R Xr o g e %gg? o
effactivelyitesyits irmay apppeatua thatimpements thestaps ek the pegfpired method.
Mar kup Language (XM.) format in the exanple
enbodi nent, for storage in the 1-Fl ash ne dul & ticul
206 Taednsnbereqay @so baimpigeentessas '&?’Q‘”ﬂﬁ&‘gﬁ'@g’sgﬁq&pa cuiar,
. inqﬁ4 élléhlg 6lenteaGR0GIE s B3GHcabndradidWale Uit desigfigd D) use with
t ?8 g ﬁwe Wt

el ess tel ecommuni cati ons net wor

othéri sonepoments corempeidesrerfior examPIgTR AR 3Y0%e é{T‘!éS'lng%ted using
di%c‘?&yé?éc?rohilaeco%ﬁ%h@hﬂs, 8P RIcakifsith afpottion ofwni érdirgs letexteonic circuit
evi

ce and are also shielded fr LAk erfer e S
sushias| ai Arplisalinar Spepific "'Fﬁ@"agdl\ﬁ;'ﬁiﬁ'g m"%@oy Y c?gs eSOtQ_ ré{g F}?‘b"mes
eﬁé{j Ghedd shifid IFhe RRIWID afspretintetthatshe systerh car aisodierimptemented

and can be opened Orﬁffl ed us&@%a sliding | ocking
asre sorabinatian of hardwfare 3pe FAMF T8 t he nobile phone

device 100 (FIG 1) enables to transmt ECG and ot her

physi ol ogi cal data tp a. r It ibRaical data,

 GproAgmetiod apc apeaiatus,Ts) dedlosse Bl oGl Fhyflogieg cata

plocEsphysiorstite 26 isplay physiolegicatrdata, sterropysiolagieal data and
T-El gsh. m cr ps hOnib4H g eblestickaidtserver.. .

t’%ﬂﬁ’E‘LaQ’tsB[ggécagﬁ%Qtv {?ggp yrgaing?'%ﬁloﬁ gfa& ga';th recor ded, e

- “inputted, and processed on the nobile phone device"

100. ﬂec'? %%‘%%Q %é %Qr%%ﬁnﬁng of thE ilveHfInNe whith d Mebile-gHoas device

nodu -opene r closed usin slidin o

100 iccapgbleet heasrding. imRHtNG: oS st o fetinyithd ghys'°'°9'°*:
E 8 rpffimitdd t thsfolswing Stattroyardiegmwi (FGG), Blood

iR RELLE baDS e i theToRmes, T

rrossurcHiar {Batp, IERH COBFPen By CRURE” Erobd Gagesienl. HoL
: Cﬁ‘%gésfér& d 'ﬁ'ibglé@ﬁ@ég Sinathe prasent éxanmple émbadimentt the mobile phone
‘nobi ['e phone “devi ce can. i ncl ude :
om0 eaeptes far apBr O i eah FEhs MY 8D £06), whie
BeingCedfigiPed Yith ! hediBhiugatinbiit intedadedorippytting/iAlood Gessure, Blood
ot Her w_reless links in L1 o} : . :
Queasnac o T OPRAS o eyl beil iDL Shgftera, | Taaheerces
ﬁbé‘essiFP,e SRANGT amdTitankmittingENG, eBloo® Ryesspes;” Bloed pEluperge Total
of anpljfying the tel, ' o des. | 0@ ph
Choll Pl LR e, 1 o o
(&hde D, hasaneios hang seisoss GBFCTHUgtYE SPRSPHFPUACIS 192, 8F 106 an
502 incl i 3n! 4 '@EB RAIY Ichi | ffehs @dbgand digital
5‘53,'"%% |apa?ria?5§; , @?é-r?g? ent vglt)?gérgﬁ)zu ressor 507, 4 v
. anrvet®QADS)uas il bgeigscribad tih ﬁgr%ggﬁlbg@ognﬁgca irq.pgﬁef phone’ device
100 aiso 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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15 FIG3b illustrates a si n’pl i fP(g‘lT/sGQGO\QIOOO358

bl ock di agram of the conponents of the ECG nodul e
where the physiol ogical data are captured in anal og
signals by the NXP microcontroller chipset 302,
anplified by the Texas Instyynents anplifier/filter

chi psets 304 and 305, filtered for artifacts and noi se

by a configuration of capacitors and 20 resistaors, atp%
miciaphon® 194 masidlei atvibraipg Mmodules ap iHteEh@ni@ing madyie;146 (FIG 2)
ARe qdi ment) by the NXP microcontroller chipset
ar@'{%. (?yeﬁ‘gg shi el di ng 306 serves the purpose of
bl ocki ng out possible interference to the ECG nodul e

202 diae z%Cﬁde)ﬁi&Qt:%teZﬁ»\a cbﬁ\pbﬁerﬁs XD of HEORIEIERCB 260 of the
pr ogr ammed it.is.no

. bl ehopRdevis 400 (b gongino A" 5ok M 288, A SBEpbd e 204,

AFIESCMRNORf A58 208/ MTK Giiddule 208) and Rower aoplifier suodeten210.1n

109 (see or e 0_con t
tfﬂfo?ﬁmplq'ﬁ@bg%eﬁ‘teﬁlﬁ) W-% °§%‘% %Qﬁ Bsr’?gt'scaﬁquasre?rglﬁrll azlé R
WaRA Bhs Birick fdatuag eetlimohading dameers,rsupportior avdio eadjwdeo recordmg and -

essor, 307 pr.events
ok SB8 e RUEE ool S e SheBRldier rg organizer
furkorldXBlustooth; ah@PRS Ichpabilthhiap st urgigrstopbin the art Fl Gs y
4a and b illustrate the sensors 102, 104, 106 and the

contact points 404 to 406 on the Main PCB 200 .for the
pur pdke EEIG otodalerd0agecards pnsieg siangisc ampifies 2nd fitRrsalge “signals

bEéé‘ﬁes Sé}év%ﬁggqgel gfg%\% 6[86 QB folrhstamstie 08 cafmmupicatelo the MTK |

aces wth _PCrisG0091
- mlutes208s dhe sianat iscshowsi fﬁ@‘§'“2ﬁ)2"t be 466 E‘°E’B|ﬁt(gg10%§ gf the

L @ﬁ&né at—?\)lo% 168 (Fic 1485t Rfbel 5&86@ At tHdend dfQdrecdrding time
respective when assenpl ed. nsors 102

 peried, whicky mabe, bt f5ingt @Rléﬁ%Pe4%?&ﬁ98 HrUSErSrasT Pi?HPg‘?ﬂ ‘?'h&'e LCD

1%9décf'ée%r6:r@e1 I8 by 1B Ssmé \We @ancHl ftie resotdedoE@GS The ECG
bod |nth gg Jf\/\k{déln contact- with the

"G%@l'ez 'ésg'é'ﬁ%%a'lg S 'flﬁ’ﬂ’g Y& €2h be made from a

variety of materials, including, but not limted to,

gol d, n t t '

o eTABINHG Pt 0B obyei i e nel U a8 A ePrormat,

miay&xtahage Mdrkupi Lgingliagef(XNib) forreatde thegrxamgle emtggimeny dor storage

' Ges to the
e F7 R eSS A0 o St OB e
" 604 QRS e3)anipl GesedabRackett Ratlioe Seaieeo (G B§)f\9r9519hoﬁ‘§ Ydreless

tgﬁgoqqﬁ@lt‘ucgtlionls %%%Y%ﬁ h‘?th’f&ﬁ@)&%(flel Qpnb%&ln{eh? QAT K \ﬁ%duléaEbB also

sensor sitive | ead. Togeth
odmimistthe ovenalh @per@fiern pfsthgggobng@ong ¢levige @np (Are. @ﬁp as@telded from

.ﬁqe?@r&ggbﬁy‘ﬁ?rshieﬂjl &R&iAby of configurations,

rent”types of” signals can be recorded in anal og
form In this enbodinent, the nobilée phone device 100

i's capabsm Abdule 204 houses a SIM card 214 for GSM networks in this example

_ embodlment 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 sefver 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 stores all the

physiological data recorded, inputted, and processed on the mobile phone device 100.



10

15

20

25

30

15 recording all the nodified pre- COVP'@TISGQ{)091000358
the-V1 to V6 positions, noted as nVvl t _

nodified linb leads |I-111 -based on dlfferent -
configurations of the three sensors 102, 104, 106 in
contact with the user, as wybl be described.in nmore -
detail below with reference to FIG 10. 20As the

vol tage of the ECG signal is relatively |ow

The dngeingfor thie T-Fiash module:06£3p be 0PeRRd &5 ¢ Flossg P’é'ﬁ'g Al YdlRg tocking

me%ﬂQJnérE Bofh f&}ﬁh%%ulé’bioﬁl' A the \TF0asht iREElel 206 can only be
le Inter

0SSI

erence and noise fr rious
| acoesshd by remevina iscRck £A4ET S &1 RARIR PRge e 300 L™ Pand the

ba&élgtfﬁ&tu\é)ﬂ thik e&&%pfé' egﬁ'&ldlméﬁ P AiaeHaE doﬁﬁorieatmafr&i fanctionalitiés

uce th npact of t ssi bl e nterfer
- of the mqbtl%g*'p@ﬁ;/ dSY'c? [7an E@%"‘f’ﬁ Eﬁ %ﬁbﬁse %errﬁ ér"%bn gorts.
' wufe|lésE ks iRIRFAEE(H), S8dhSas®¥d. Bl@&Eoth I(Blﬁétoﬁh @sodite 220), WAP, or other

wirghss Ikp i -t§'53$ 2t 89 ehgralfe MRS (o5 4 pRT RS20,

stytllh'sﬁ SE T Poler aniplifier hdBule C209i segvess tenbirpose loé amplifying the
PCB 300 I%‘Ifl rst inserted into a mai n housi ng body 405
telgPheNgSI9M3t5t | e phone device 100, 30 fol | owed by

assenbly of the sensors 102, 104, 106 belng fitted

oWt &%gﬁ%&f g.da.a ahfbt fhe4ﬁ&Bti§b 4&9th E@G%&ﬂné %Qé{ﬁlt; 2).

corr ngs 1nt

coneigting 403 Nxmimqoctmrotlerc thPfFﬁit3Q2hér epsa%tlmssrawgt& & samp"ﬁer'_ |

407, t O f S| n tdifd LDO
cripbis, 4 R, D87 Balt? 2io® aflseRivageaeBRbock 407, 8
reguibtodBOﬁanﬂthlmoamwghblwﬂ?fépe (not shovvn) is used to

fix the sensors 102, 104, 106 in PCTlSG20091000358 14

pl ace on the mddl e cover 405

devi 06 Fotustrptassa §lm|'@eﬂzf§ﬁﬁt!é’§§'otf!%‘?t";ﬂeﬁ9é?’ﬂ qf e EQWWFH‘Q of the

| Ebé%&gdlé’ QOwaltlJiS tﬁ@ Bﬁﬁ! iGlodié? datkldre cﬁﬁﬁrefd imnar@ldgesignals by the

onponent s of 0,

K| TIROBIcE PB4 B ooy peri Smpthérter
cHipded B(PIQérfd 3050 filtdré@fch %ﬁzah@arid)rmlselmzla cct(ﬁgumhqn biecapecitdrs and
as wou nde '

e ] e YT oyl B PR e i Sltptmbotment by

tharNK ! ffitrecotitrollee chipsat862. poi nts 404 to 406 respect ively '
can ensure direct contact and hence connection between

" the sensors 102, 104, 106 and Main PCB 200, thus

r eduthmaFrsotemMg 306 sarves the purposeof ieckingiov pws'%@t%@rence to
E%E@ln’?odﬁ U?O?d TR e&%o&ﬁ’é‘mh'tI‘HQe%mﬂi@éhb@&\ﬁlehﬁélbrdgfammed _

Or "soldering points over tine. For. exarrﬁa
suahcthat # ds ananhaly u1@nsmg¢tue§taia#n!9§s artyatedwhen, lsel Wihes to

r (i%%glﬁa Fg%@ ﬁg s ma?&uﬁ@ﬁ Bn %é@hﬁ&ﬁeéfﬂm(s@e e.g. FIG 1),in

t of eed of 25mm's an '
,oajepltptqunaerg@dqageryf pmﬁnThgrLngwgulator 308 PHtomﬁapgally maintains a

ctgﬁﬁmlvglt?dmeﬂél rfﬁé‘ilrgrcl)él&\t(‘valtégé sgxpprehiw 36Cprevents Ivtdlta@$plkes and
e nobi one i s ed.in eren
theiosgietas aoneraeprn spesied bl s ot %B&E’o'n@chﬂ? e cipset

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 obtaining the physiological data such as

ECG in analog signal format through contact of the sensors 102, 104, 106 surfaces with



15 contact with the right hand and/or P@TI%QOO@IOO(BSB

the linb or chest to obtain recordings of nodif
linmb | ead I, (rrLI)m)dlfledllrrbIeadII(rrLII)
and nodi fi ed pre-cordial leads (nvl to nV6 | eads).
FIGs 10a to f illustrate the3six different '
configurations. For the nodified Iirrb | eads, the

bi -pol ar |inb ar e [

neistio) CommBGMEADS (2,40 ek BEBrT BTG S 407 5488 of e
seh86rs 302 104/ m&ecﬁecMIWhemdssembladcor ding to . ]

Ei nt hoven's Triangle, neasures the electric potenti al

bet ween two points. Thus, for the bi-polar Iinb |eads, .

t herkFhei sensurs N62,dI OiptOGzara enetaltid inlthin éxarrieemdpdintent far n@fentlal
dlff nv?ehl%gs dndlls b@@%@ﬂ%#}ére ;R'Jlfﬁé‘lolf Yhe"ﬁﬁ(ﬂ' &H‘fl‘ﬁe @+se of ECG)

one |nger .cont act eutra
whamis @pnt@ctomb\athe usarCEhe1grasen d0B) 104186 ean bromade om @ variety of

matefi |Qr9‘|8 ﬁlﬁ di i’ Q8 el hat gG&n fnlécsgrstééﬂeccﬁ)‘pePG} @fher metals
et R0, RS

asurenents. re-cor

o cap@hl@sof(e@sblwg the eletestn gu’r%mdeﬁm o Siete PryRopgo Segisefom
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‘?&ﬁ&f{s’l 02! 904, W(Boélﬁﬁﬁés 1 the I'-_thS3 andlﬂFet 202 had rmmhinghétimbound

e left hand of the use q
steyebises Righias sianiess stegt piated gl é’hB"‘? 825%!?”@? Rgbodipent.  The
sir??ﬁﬂ@%m&?ﬁ?'a@ \}g@ AGrab RIag, Oﬂhe\/ﬁﬁshdilmﬁ@i; thé nbgative lead and the'
ar 0 t
spal 108 & YR SOREVE R caee” aFn Moo 92,194, @S arein.
c&’ﬂ&m Qvnttiaolﬂe Qisef hf-‘la Sﬁéﬁﬂvﬂoe c_el:iﬂmfhtlmtdlﬁérelhﬂ typésnof sitreals can be
letion of all . i
SRR o BB, BESTE P s e
rédammgﬂalldhé orodified lpré-cordial 1eRISTIHBHEROOOILOND pesitions, m;ed; epmVi to .

ik s e B el 1) skff 3 SRR B gD R n R Fonsors

10D,ci0R| @06 in cdntaoh cvithdoe fiserdas milslpe de@abeti Bcopgedetaikbelgw with

réfQI%n&g)tg Fllé 1Bhone

As the voltage of the ECG signal is relatively low (in'the range of millivolts) an
ampllf ication factor is applled to the signal obtained. Also there is pOSS|bIe interference
and noise from various factors such as environment and user handlmg, hence filtration
of the sngnal is performed to remove or reduce the impact of these possible interferences
on the integrity of the ECG sngnal (compare amplifier and filtration chip sets 304, 305 in

FIGs 3a and b).

The contact points 404-406 are mounted on the Main PCB 200 and push against
the protruding tails 407-409 of the sensors 102, 104, 106. During assembly, the main
PCB 300 is ﬂrst' inserted into a main housing body 405 of the mobile phone device 100,
followed by _aséembly of the sensors 102, 104, 106 being fitted with the protruding 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 the -éxample
embodiment, double sided tape (not shown) is used to fix the sensors 102, 104, 106 in
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det ermi ne whi ch neasurenent configuration
correlated with the standard 12 |eads ECG In this
exanpl e enbodi nent, it was found that the norphol ogy
of the recorded nDdified [ | eads of the nobile

- phone 100 ECG, nL | ( FIG 10a) and nL Il ( FIG 10b)
best correlated with lead | and lead Il of th

plaéé agrlane fitidiec a0véiCE0d egfpéhﬁ irehile phene mw%ﬁ?‘h edhis can
A | | 1be fiofteth
ad\faré\fa&cegrg ?ug| ﬁlé\e?%éejvgw g{i‘l gﬁgme”%rﬁglge % 1;01‘4 108 fi ther

compridngLsfahe eobié ke cegist1an. Haweers\ WIS apRiET e 1 ner
tecEh & ?orcr%lmtlﬁé[ﬁilﬁq‘% MrisBrsVf020f104 heo6s hﬁi&dﬁr tﬂbeﬁZ ab oragiid be

100 in the six different positions vverp(gq'zssﬂt;mgmoo358

11 sh
undarstobd irothg adf Thé @l@?@l@%ﬁ@égﬁ%@%& irnﬁmg teflls 407
an%@ég @éﬁﬁ%‘éf@%ﬁt réz“% 4b® té—l@@ks@@dwbly&:aateﬂisdardire];ﬁcém and

s 1111 tq 1118)
henoe girakedipn WQW“E@E‘%°§:BQZCI?H%I 1]0?@39 Main gcrgg% 8 t té'ué reducing
poHat% 335 T ﬂe@orgiﬂ Cﬂ%aﬁ&log @ig’ﬂﬁlsembu’seﬂ b @pcr)]rof,ortnngtlon or wear
- lea ecor d
andotaglt gf wires rﬁﬁrﬁ?H’Gf' peints B\éﬁr (I§b %}Qgﬂpfe $he® PilRivéd analog
%ls@{é‘n@e‘ éz?gcé%féed:’aﬂm?eréﬁﬂﬁnmﬁ@@ pats¥n slc_sglaued U%lﬂ? ; ﬁa;dard
I.n 0 e
R et o e oA SR
mere conpared using a'linear regression nodel. The

T o 2R R 0 AR HBEEo Btk ans ridote Fone

owed statlstlca |y ;
166 |y IédeaaﬂfsmCdlﬂférethtaﬂaysnn whish the somacideadsath3; 104108 qome into

%ﬁ%ygbfgheepqrﬁﬁ rgtf %ﬁ{{défgg rﬂwgﬁﬁtﬁgégg%blorwgst% bbta recordings of

onfi denc
e imbseaf | O ABmodibed b ead I Bk i ABC MOtite ppsicgpial leads

(er‘EJt dugg ?ﬁﬁ?%) Eloc%é Fﬁ et& @(lué’t}até\ﬂfé Sk dik&Bt canfigurationp. val ue

Wave anplitude, the best fit
-value for the slope was 0.9860 with a standard error

of Ogg%ég?ﬂo el :n%ﬁe’%@sowstmhmtlemalamdrare regsaredgn this
0. 99

d t f
exSypi )embesingent 1qqugeti1|ﬁ§;ob ologé(?ns E&g &a Lrl;cp H‘d%%gnvely) which
aE rdnE? fo BintSoveaseTrRAbE] tnedmres the dlectric pwtent\\aépgt@/ega Awo points.

_ TOUS)UQV&E&R\%%{%I’] h@gag%amﬁ Eeeﬁ c@t ,?&‘&%.da ﬁéﬁtﬂ{l Ié%fd However holding

I nterva
the Bn%’r?e inSnaniae dvil gypicallyi meamthat @t ledstone ffnggnpﬁ 'ihﬂ @and contacts
x) was 0,00615 LN B'&Ia% df .
s e o T AT Y B sod o
TR S6HTERthe di-polanigninlebdsn measuremeris 516 thenpadified Bfcordial leads

(e Be A5 35brR BRS Y5 g, e BRLiateRé on@ldul the chest, the

erval for Il and

nfgjht)hadi sichthiedeft barld of tieg yserfn thisexappie %p%gtu?po II,-:_QJ L? Rrg-cordlal

PR, i nt erval d bhotidl séRsdratast fracedl e e sr@sdard V1 to V6
Igad BRcpraifig, t“?at'g?‘éaggﬁ"gﬁ %ror of 0.000467 with 95%
pusitfong endree ¢heskr val s of 0.9942 to 0.9961. Standard

devi ation of residuals fromline (Sy. x): 0. 4094 and
the p val ue was <0.0001._ For

best To Cvblasiadne massuied G0 ghiaied y5ing 158 i, Argfe 100 of the
! rﬂéntOffoIIQwﬂi@%5880mwlétibn95f’/:alt chiref mhhﬂeephone 100 ECG

: r@grchmgﬂ éla? pgrgpq?qu?@ow E%)(?_Ll si&: ugmgd gﬁy fétcbl‘?ﬂ@d Gbr each trial

ue was
<0.0001. FIG 5 shows a system and process d| agramof a -
renote wireless health
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‘ 1ompprtae|sot ddferetmatpoevp@mﬁ wege: pojrelate

10 rmoni toring system 500 in one exanpl PGFISG2009/000358

Person 501 uses the nobile phone device 100 to :
SO ( . record
their ECG subsequently sendiing the ECGto a 24 hours

nmoni toring system 506 via GPRS through the wireless
tel econmuni cations network £)4. ‘At the 24 hours
Fﬁ?ltorl?gtﬁySE22:506 qual i fi ed Technol ogi sts
erpre e and an appropri ate
pesonksing pzswiaré 0 - oag £l Frachiee T A PO S8 6 pre
e If require
coggﬁgﬁd SEYWﬁﬁgéglo q d, the ECG can be sent

such as JPEG format to any other
nobi | e phone 512 that is capable of receiving ?lmage

fil gi'ﬁ ré(%{?ie‘dhﬁnﬂ) %ﬁ rideriffeh Jh@&qe&isCréEl&rdéd afsingrthbemobﬂe iphone

" per si clan or (%tor [ t. Wi L
do gegrmwgg\g |]cp %neasurement
co\r/\f %At%\t\'e ?e& NedritatS® it thd Qidadi2 1asieads tEGG S im rtdlar elxample

1§t
erollithénd, |b\f?§szf;um%§@§ {?plrr%org oa %?ﬂ]eégcong%cl u%rﬁ)gd)lﬂﬁéleads of the
mé&@[ﬁhbﬁb 16@9@60Hﬂ_ mmb 904 phhd my UG NGblz.dwest mrelqtmguh lead -

ena

_ |andrleaddhgf tbe st{aHQargé% % fetegécgﬁlglyx%o‘? \ rﬁb&ﬁ@d‘ﬁr?-cohdlal chest

eafff i ohgholoBy Gf thesHOBs recosdehieusing the dichije afpne 100 ECG in the

| cqnﬁgqlrjrzgqaéfg: gy@?@]ﬂdﬁ% %Eg c%}r l?{ldﬂ SitPRloré a6randt Ie%@s m% 6 of

consi sting of a | ocal

tHetdraBat12364d/BCGsect i on 602 whi ch hosts all .personal

information of the users, and an internet server

. section 604 which hosts aII medi cal information-of t

;lsff Sngun’éﬁ N shbes Us eompagsant of thef arorpiology ¢fsthe BEGo EFrFP’ed'“gs

htea e DbiA Aaeres st 138134 908 B, i 12 lead ECC

I dress, ‘'etc. wl
G%Eﬁémeggl:agﬂ ®tidri8d on the | ocal intr anet ser ver

: The morphology of the ECG recordings that were recorded usmg the mobile
phone as compared to that of the standard 12 - lead ECG recordmgs showed the same
consrstent morphological pattern (including orientation of P wave, QRS complex, ST
segmentand T wave) in 235 (98 %) of 240 ECG trail recordings. The R wave, S wave,
andR + S waves for mVV1 and V1 leads were compared using a linear regression. model
The amphtude measurements of the R wave, S wave and R + S wave measured in mV1
and V1 showed statistically significant correlation. For the R wave amphtude the best fit |
value for the slope was 1.008 with a standard error of 0.003790 with 95% confidence
intervals of 0.9782 to 0.9937. Standard deviation of residuals from fine (Sy.x) was '
0.01856 and the p value was < 0.0001.For the S wave amplitude, the best fit value for
the’ sIope was 0.9860 with a standard error of 0.003790 with 95% confidence intervals of
0.9782 to 0.9937. Standard deviation of residuals from line (Sy.x) was 0.01764 and the p'
value was < 0.0001. For the R+ S wave amplitude, the best fit value for the slope was

~0.9963 with a standard error of 0. 0007529 with 95% confidence 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 I 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 the nedical information such as rredp@ﬂ‘[?@o?o?géoooz’,sS

drug allergies, etc. wll be sent and store
I nternet server 610. The two server sections 602, 604
are segregated physically for security reasons and the
only common identifier betM@ﬁn bot h dat abases in the
~two servers is the user | D o006 generated by the system
600 in this exanpl e enbodi nent. This arrangenent can
intgrvelf fer aidl i aedduH deadh shower slatistically signficant coreelation; Eqf the PR

|ntFW?Il§%8053 i?\y%lgé Z&réz [?)F)Q r\»%@td 1h\9§ﬁ S%téﬂaahhérror of 0.000467

e prov he conveni ence
withra5% tenfidendd interais of 0,9942 @ 0. BH $tﬁn¢aé1!> geyiatignyof residuals from

Ilngzgf )%)S"l_f)p%(%éf %@EMthQ%& L@oot1aFbitie QTtiReRRN | the Debtifit value o

ot contain any indi c f
fomtteusibpé aast 0 ey25)wnthfees@9@ard eror of GBS Sih pafidence
mt%ﬁfa)éedf o%g% 83084 Bthriiard @évfaﬁdn BY/redidgale fBmaine G3s%)erss586 and

erators at workstations e.g. 612 who w ||
thepyalie was 1380&" queries when they call in to the

Service Centre hotline nunber. The operators wll o
~ serve all requests and queries erta n
per JUGaP shows: Aptystem GNdtRBCETSe §9r3§‘ Ptg/refjngot h’?"‘:hess health
MBRERRG syemB0Y ifTerl &@ImpleéribodirhentnPerson H@1 usesitse nibhite phone
| nternet ser n 610
devipe 7000, 6?‘@[]‘?/ @Fg Eg;‘Gt ﬁ?gltl %eﬁéu?ggh@%fgy eﬁa 84 96{95 ﬂiomtonng
sydtemh 506 ol GPRS Itlirenglf the wireless tdieconmnunications mgtwgréseﬁoé At the 24

_ .'h(];l.{ll"? ?p%lg’i%lnrggr%é o%ﬁalﬁgérg&hﬁ%g&é Elt%gre'i Qhé rl?CG a_nd an

s a week
app?o;briaté;raspatqel ie sentibadt tomerson\R8e.g- Hl? $M$ @P &q theig @?‘\P&? phone.

d%\é(?%%(fzr ﬁ reﬁ%rz%fz&r‘ e $drR s 3h irh&st MY 5PE 5&(91%95@15Ciﬁ>rmat

mobl one device 100 Vvia GPRS thr
td dry otherehatile memaa&%M$ eapablernf rereiving image SlegHpd Bgmrmse of

- eéﬁcg S o%%&lfgtlgg 2%&\8@(—5” ki8R §d0tE aH8ea pHysieBNort @ectuserit Il be

ded'in the XM data. str
apprbe-ated thatcpop dﬂ‘b%‘ﬁt tbe %Gﬁ gﬂ%ﬁ? f'?rgafgb? Vléé"eg LPé‘htnsé"%%Bm"e

' 5?}2 Eﬁg thé %Eanﬁaﬂyw&wlﬁwtm §pitailyr provided toat inobilebphanke capable of
' ec

t t kst at
reopbingl EragdRifien. SHING O Re £oqriont 5Pl e fosripg, thus
eagbliﬁ? e ﬂ»l’@siéféﬁﬁﬁ deéeter aishDRlexhnt foetiqne iofithedECG, notwithstanding the
e

sal i'stration during assenbly and configuration,
SEﬁd’fH@d 2g¢ fiee via a passwor d- prot ect ed nenu. During

initial user setup, the user inputs their nobile

tn Egb %%tﬁor ! espogq‘gg% %&aﬁ%& %Ma‘ﬁﬁgg ﬁagﬁéhdaﬁlﬁfdf'ﬁ'ém dtfihe 24

or any ot her nunber on

' mhrscdnomtmngsqstem 5066716 &) rcewtmg qfedioeallintranet sever sectian 602

‘5] ﬁ%§ 6 2 n?ll?ﬂfbgmgt%'ﬂf (ggtH% QANahd! %n 'mtgme? s&b&nﬁectlon 604

or m 600 '
wttitrehdsts alr medlgah"sfematlne cLiBe s, WD e eper FRIISlB foragiew user

%@S%,{{Dﬁl khee 2] "‘%’ﬁ?ﬁ brbken dnEtQ@ 304, Jéatier, sdieghane number,

| 'at for m 600 daé&bﬂsq - -
adeessisete. with berftanstenpd ang atﬁ‘@éroraﬁhe lqq3| iptranet SEEVET gieas a

Bt .&&Héﬁeﬂtshaw Bg%e‘iﬁdaﬁhiswﬂy i eﬂagrabeete witlebe sent and

- user s int

elrr persona articu dic
ﬁb@ﬂmnjtheu Intespgs server BAP.T '@1%’8?%%& se %‘{6‘8 arF%eegregated s
@}'sfcglmggéur&We%klfhstéhdaﬁe bhig c8||nMdhhdént|ﬁgﬂfeiwem bashidhtabases -
untr e bile t 140)
ot e R 5.8 s, B B TR R o
%b&&iﬁeﬁc%wnadgéraemtom preferaBC EnSGRQADO taTuBaiRlity of the medical
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18 inplemented as software, such as a POTUSG2009/600358

- being executed within the conputer system 900, and

instructing the conputer system 900 to conduct the
met hod of the exanpl e enbodi nent. The conputer system
900 conprises a conputer nodyl e 902, input nodul es
such as a keyboard 904 and nouse 906 and a plurality
of out put devices such. as

P SES 138E0 3208 3R, 00 T o and

ﬂé&ibﬂi&l?igé viﬁﬁgl}w.iahh 98positbly dccessibiafbm dnydocation viar thddntemet, as
enabl e access
theeedn a0 oo rhsarEm adpdiaiop  FrehA IO A v
section EO4 IFlg 6)hb?nd other, 10 Intranet, systens
suc C ea
ek Al S So8h 8 ot o £l TR O Service

Oﬁerﬁfdbs:asmkst&ikﬁs eay. BAR svinowilk srsver ivbusersy quenes)whendheygall in to

thgI %\?igeh eSM%gR% Y W&@?}%}'I&Izgper% P%J\ﬁlﬁ’ @BH[F%II gé’ét? al%) %uenes

pérteiring toctlas pefsonakinfompation pfdhe nF@'iSfaéct@eSQQQ npphaygeaccess to any
"%B%Qll @‘érﬂ?@@n of R UsefS. Thé ﬁ{térﬁéteseﬂféﬁsédﬁoﬁ b@o Ks@sﬁfféﬂrtﬁ a group of

nponent s of he conput er nodul e

Teghpilogiisyatomeon @ idavemarerAUBNas in FLTaEt BGGsopat are sent

b?[]%ré flofd tﬁ@f‘lﬂ@ﬁllekﬁﬂwe dedict H60 (FG SPib th irtéraet defver BEO, 24 hours

vant art. The licatio ogramis typically
Q'Hﬁ*ﬂhter 20 syst em 900
encoded on a data storage nedi um such as a CD-ROM or-

flash menory-carrier a -ead 11g,.Si o L,
cor r ¥458.16¢ ﬁ'ﬁe'aﬁ"t Fo &g)g{r?%%lg%ﬁuﬁl %]\?llr 5!% tg@sgnt{?gtba’ person 501
uSihg Kgranetaie iphenddéiiceT10D vip GHRsahlough theogretass talecopardunications

n%rs]ﬂ%élf ﬁ@% Fgég e‘i?gpls Eg%jstés @6&? flfgﬁ%hg Epﬁlroqug(fﬁeg asHr IBJG%B that i is

efribeddad in smeJdMu:;iatagstmwrrae WLZﬁe Elth}rchnwwlntgta@smage file such

SEVGRRCTR SO g g it 5 BT SEyt o o
wiirestitiaped.goh14. He oneexample aemfbodineent dhecdser 19 s progigmmed into the
rﬁcﬁ:ﬂ% o?ﬁcﬁgl gé\;l&;ee NooESCtHO 4poHi abf sSerdgitaBye HunAgt ﬁembly and

the screen,
configuration, and accessible via a password -protected menu. During initial user setup,

the user mputs their mobile number corresponding to the SIM card they are using |n the
mobile phone device 100, or any other number on which the user wishes to receive
medical feedback from the system 600. Once configured on the moblle phone device
100, the backend platform 600 will then be able to ‘recognise’ the user by matching the
User ID and mobile number stored in the ECG XML data stream with that stored on the

~ backend platform 600 database. The User ID and mobile number are-th,Us created in the

database during the Registration probess where the user fills in their personal particulars
and medical history, if any. In this embodiment, the SIM ID , i.e. an ID number unique to
the SIM that contains Mobile Country Code, Mobile Network Code _énd mobile station
identification number, is also captured to form part of the ECG XML data stream.

The backend platfofm 600 of the example embodiment can be implemented

~on one or more computer systems 900, schematically shown in FIG 9. It may be
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this exanpl e enbodi nent, the ECG can b 200
wor ki ng screen capture 700 in 30 the stPacnyrs?ECG %{?00358

format of speed of 25mm's and anplitude scal e of

for I mv. PCT1S&0091000358 19 rErpCGrs will be c-orrparlgrrzlrm
against for irregularitiesqg deviations. This -
arrangenent advant ageously all ows for corrparl son of
the current ECG 704 with the baseline

implementeg Asssofbvafe SUCEQAR B GPMPULEr Arogran) Beihg, xecygd yifyn the

' m'ﬁggﬁégrﬁ%ﬂéh} Qgégltagt?ltlrgét’rﬁcmfg e computentsySiem B0a, tonemhduct the
i ma
et PECHE PBTPIR STERAIT. cTab oy 458 kofiides a

are

-mﬁphtggﬁdggrrg?og gtpg}aﬁwr?gaeg suoh aea keghoznd 8684 mmouse @0g and a
r
aihadbiineyeet o s PSP A b 0 o

ogging into
their account online. on the Internet. O her thangt he

ECG_| og 02 I
b ol 2 AOEAVRLE o  lppacP ot o2 v o
suﬁitgcra tmuﬁagaﬁ@hm 9I1/:s|db apatileaacagss it etg- dhel IntpEned doram in the
Sm
casp §f (@ %’ sys gﬁ s Int{aﬂt@t tlsggl'ref' ts%ﬂagwhﬁg%)daﬁd Gther,

Infrdvest sylstemhs mqmmsahmaér\aeaamwés(w i Widedrea 2 Retwork (WAN).
Tlf ggt\?/ng utgpwéﬁu%vgﬁ% trr?me' gkﬁrﬁﬁl@tlncﬂﬁﬁéi‘ aJpraBéisonlo18, a Random

1 ons

 AcdessiMegnary dRAM) (520i and 2 Raetaﬁ O30 MRSy (RORASEH U cBhuter

module 902 also includes a number of Input/Output (1/O)-interfaces, for example /O

interface 924 to the display 908, and 1/O interface 926 to the keyboard 904. The .
components of the computer module 902 typically communicate. via an

interconnected bus 928 and in a manner known to the person skrlled |n the relevant

art.

The applrcatron program is typically supplied to the user of the computer
'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 controlled in its

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

- FIG 7 illustrates a working screen capture 700 on a workstation (e.g. 610, FIG 6)
for the Technologrsts A baselrne ECG 702 is drsplayed on the top half of the screen 700
right above the current ECG 704 that is displayed on the bottom half of the screen. In
this example embodiment, the ECG can be viewed on the working screen capture 700 in
the standard ECG gﬁd 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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 EQGse wilk dves corhpared cagainst ifer Hregy

15 of time. Another use of this is forP@T#SGﬂﬁOQIOOOIiSB

doctors to nonitor the trends in the user's health
parameters renotely (upon authorization by the user)
~and di spense appropriate advice. As mentioned above,
in the exanpl e embodi ment, e health-profile 800 20
accessible remtely through the Internet server 604 ‘
(FIG 6) does not contain any personal infor
@nﬁeseer (dsMRgnS,; ma'{h*ﬁ @H@"Qeme"t

ad%”t%gfé&hslysa‘ﬁfnwe %r%@npaﬁ&ﬁf 61 B UrrEMSETE 704 tith the baseline ECG

the nmedical infor

70B o vlstivanish arY Gisaarios: U GoUAIT B8 MBI P CHTeGH Sxeinplon,pf the
cuPrSIf&' %c%% :799 ?ﬁé%f%%s;é%@ﬁéé@ﬁ@mﬁg@ ][nrmay(d @ @idturepsuchastJREG in
r
this saAmle SBRATIRR SSRGS ko Tirad aMhgtia o, Aetiifln =
MBSt em gains access to the health profile 800, there -
IS no data accessible to that person that identifies

the true identity. and ot her-personal information of
t he F&Gtsliﬂthstlﬁtb"sSaJd:US‘IManen chptutecBQ1ifor ascess toa hugith profile 800 -

ofgréer 9@? a&er%ggér@g_\mi&?{hgfgé&goﬂn{ oniftg Io?{ tHESRterrk. C.t)t:ﬂ@r thian fHRESG log

_ assenb hone.
802G Cieatth Ngarametans esthphe Blotrb dBlieose g%rp Blogds Pfﬁﬁéul?t 808 and

Ctgcge#emr gg% N9 Qa {a@ g\gd %%)Yéggb & Graph t&h8S based on user inputs

i'on no i nsi de_t he cas

iraramitog fout theif elsiR pHoWbARIGE 1ABKDLS ). THF SUSh e dasrdo gpck and

mﬁ&r{[j Jﬁgpﬁgéltheé%%@fe% hﬁﬁ ﬁgéu’# &éﬁlerbohmumﬁ iovgr fherinternet, with

ectrophystrol ogi cal
glaphicgirremedemglm gtthe datefor S@EDGQ@%@?@ '05 Zﬁ'@W&geﬂVS'i a period
of T lA%oﬁ‘ie? Qgégﬁhlb fofl Bhysitfans % UG@O@Wnﬁnwltmﬂérwshmme users
sensor el enents
health parameters remotely (upon authorization by the user) and dispense appropriate

advice.

' As mentioned above, in the ekample_ embodiment, 'the ‘health profile 800
accessible remotely through the intemet server 60{4 (FIG 6) does not contain any
persbnal information of the users, but rather is associated (only) with the current user D
810, preferably ensuring the confidentiality of the medical information while prowdmg the
convenience and flexibility of a virtual health repository accessmle from any location via
the internet. In other words, even if an unauthorised user such as a person performmg a
hacking attack on the system gains access to the health profile 800, there is no data
accessible to that person that identifies the true identity and other personal |nformat|on
of the actual person “be_hmd the health proﬁle 80_0. Such personal |r_1format|on is only

kept at the intranet server 602.

A method of assembling a mobile phone according to an examble
embodiment comprises the steps of providing a caeing; providing a wireless
communication module disposed inside the casing for commumcatlng with a moblle
network; prowdlng one or more sensor elements mtegrated on the. casmg for

measuring an electrophysiological signal of a person; and providing an ECG
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.fromthe neasured el ectrophysi ol ogical signal and for
transnmitting .data representing said ECG via the.

conmuni cation nodule. 5 Industrial application

The descri bed enbodi nents p@gvide a nobil e phone that

is adapted to directly record physiol ogical data such

as an ECG via direct contact with the body surface 10
g@rfeeétaf agid;alemgﬂsm;eu inside disee casing@nd soyeled 4e $hey sensor elements
electrodes. to.pr t oghC ¢ th@ measured
apd P 2 GPPRUN Vg] gﬁ&;daﬁ%a#ﬁ?o%%%t@g g? o?%egﬁtg?n N .
elebysphysioligizal signalaarehtor transwitinga@aiaireprepenting said ECG via the
‘physi ol 0qgi ata via telecomunication nedia to a
C&EﬁﬁTQa@%b%§%Hg24 hour nonitoring centre. The data can
thus al so be transmtted across transnati onal

boun ,85. -data received at the 24 hour
nnniﬁ@?#ﬁ%agéﬁgwgﬁcan be transmtted to 15 other ,
nmobi | e devi ces, including nobile phones, and can be
apcelq_ﬁ@ gegegaea E?bb&ﬁ?hﬁﬁirovidﬁia a!ﬁbbﬁél&nt e mmtb hatisaaiaptedetd directly
sinmply by-direct contac en mbi ] e.
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This integration of 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 systém in example embodiments

comph'sing of'servers, computers, call centre system and a healthcare moniton‘ng

system advantageously ‘allows medical data and parameters such as ECG, glucose, = -

blood pressure, ' pulse rate, total cholesterol, LDL cholesterol, HDL cholesterol,
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paraneters such as glucose, blood pressure, pulse

rate, total cholesterol, LDL chol esterol, HDL

chol esterol, triglycerides can be displayed both as

tabl es and graphi cal format offor denonstrating the

trend of the paraneter being nonitored. 5 I n

t he exanpl e enbodi nent s, dj.cal data i.s recgive
igivoRsges §5 be ERROTIRD AOSHABTOME SRl R PSSk a6 dilepss, blood
préd¥ire, Qﬁﬁedia‘tkg teRV chélestéror] LDS. ¢Holustardlt HEL dmlesmerbly triglygerides

e S SRS Tl A LRSSl s e

-pd?érh&érbé]ﬁ@ﬁﬁﬁﬁbr@ﬂe 'device, and allow ng the nedical

data to be 10 transmtted across transnati onal

- boundaries to other countries. The servers receive the

i nf dnrté egample reamddyne‘rtso meival dathiis eecglved alirectly ftqli@ the mobile
tel ec ni cat i dj ' i SiqU
T e e
existing dielamnnmumltatmn Intedizsangipfrastruetueedo s hews r%‘t‘"&ﬁ’@a‘?ﬁsplay
st2for™Rfth h& Yothé: %g&n@dli?é de%@canmmbwgl tHe fﬁ?édiﬁoal foafa to be

ransm ssion of data 1 n other enbodi ments.
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in in‘ﬁgﬁérhelr yrfFonmﬁ'iB hbild Qh&@VIbQHettéleaéfﬁhhﬁhaﬂmt}hécﬁa While
GE’ one such-as a physiclan' s ph g_'e so that the @de %gn?wm be
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across to the receivi n8| nmobi | e phone as an inmage file
trangemssien of qatrilg other @MPSBMERIS- | ocei vi ng nobi | e phone

~ thus advant ageously does not require special software

TongMiedenk datamusr o hian b senANRIeE i e sy oitoring

- stK6eWR anéthéoshobitenpisoneThich asre physiciarn's phernte shthat the personal or
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anfEGH isiseheadrossito theireceiving eobile phane awsniimage fig sy@ba@s @meg file.
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rson w does not contain any personal-
t@imeepatlnrais da@taaldwwbﬁnev%heja%%i FrseHe i dentified to be

bel onging to any particular individual. The 30 nedi cal
data is tagged with an identific

medi dAP ReEYORaLmRdisd datrief %19%91?%5§’ée‘f'5' tﬁoggr@ahm”‘m""g station
dah el dekeddet bylthe |r1dﬂﬁi1u!l ;ﬁbﬂ@dn witH mwsapbhpnatby:ﬁmdtmhsd@asswords
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CLAI VB 1. A nobile phone coerCT[sGZOOQIOOO358

casi ng; 5a wirel ess .conmuni cation nmodul e di sposed
i nside the casing for conmmunicating with a nobile

net wor k; one or nore sensor elements integrated
on the casing for measuringan el ectrophysiol ogica
signal of. a person; and an ECG generator

nmodul e di.sposed inside the casing and coupled to
10 skmélbbe cipprasiated Bn@ PeEOTS iR i 11 AL, variations

. ’g(? {ns .oﬁ‘é‘ I"'qui:e; fn%% tt@?héTB@é’ﬁtelﬁventlon as_shown in the specific

physiol o signal and for transmittin %

 embpdimenist Withgut ae@mrvmath@r@-r& SRGAPE 8t i .%'%@&"eas roadly

dgsan@c? THe rés%nP&ﬂBSdlﬁéntﬁ|a?é RRétefore, €& Bé Bbrisiderdbincalirespects to
sens | ement conprises a conductive plate

benbgnsuqanﬂﬂmwaﬂ@@wgor surface facing outward fromthe

casing for direct contact with a skin of the person.

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

each conductive plate conprises a contact |ead

-extendi ng through. the casing for sli-de-on biased 20

engagenent wi th contact points disposed on a PCB

inside the .casing for electrically connecting each

conductive plate to the ECG generat or nodul e.

4. The nobile phone as claimed in any one of the

precedi ng clains, wherein the wreless conmuni cati-on

modul e transnitts the data representing said 25 ECG in

a mark-up fanguage based format. 5. The nobil e phone

as clained in cl-aim4, wherein the mar k-up | anguage

based format conprises XM.. 306. The nobil e phone as

clained in any one of the preceding clainms,
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wher ein the -ECG generator nodul e i ncorma'tISGQ(mgm90358

IDinto the data representing the ECG
- PCT1S&20091000358 24 . 7. The nobile phone as
claimed in claim6, wherein the ECG gener at or
i ncorporates a tel ephone nuger into the data
representing the ECG 8. The nobil e phone as
claimed in any one of the preceding clains, 5 further
CEAMIBi si ng an application progran1|nstalled on a
processor of the nobile phone for inplenenting a
nmedi cal data user interface on the nobile phone.
9. The nU%N@"%HB‘Pﬂ?%"Q’FSHT%d in claim8, wherein the

userg tadigg:.f ace is confi gured for input- of nmedical data
by the us

ile
in cPaWfe gssv\ﬁQF’E"W"ﬁﬁ'gnu ‘?‘ﬁﬁ]t g\sf’g%égl 'Qs'gSnftﬁ%uF'g%lgg for
cormuhieaBrigdRitiakainishilemetwsrka uni que 1D .into said nedical
data for transm ssio

d .
151197 8" %%Fl%e"&%ﬁge"é?%%l’b?%ge iR atﬁétéc?%@go@ iggsuring an
eleceoptysioipgidahsignal offagresson, ehd ECG generator i s coupl ed .
on ¢ A B65E aeBerptd BBl GpRRstingte e vaRY A talpica s the

semspr aemerits tand tpeea@mwgcaﬂoaurnedulacﬂorf gﬁrteﬁetrngcemrﬁ%, frﬁ@ the -

: "Feﬁgs,%(@eaggtgoéihggb%@tﬂ ?[ngﬁtaﬁd $bP Erﬁﬁﬁnﬂm’@ HEC RIpRRALING said

oring the data representing
Eﬂ&VIE@BM"‘@Ih@Bm@OﬂW@ de the casing such that the

casi ng has to be opened for replacing the replaceable
data storage nedirum 2513. The rmbl I e _R]h01n ﬁs cla
i n-afy on&heimebijle Igpg%oqsnglagp rfg clai , erein each sensor

element comprises a conductive plate disposed with a sensor surface facing
outward from the casing for direct contact with a skin of the person.

_ 3. The mobile phone as claimed in claim 2, wherein each conductive
plate comprises a contact lead extending through the casing for slide-on biased
engagementh with contact points disposed oﬁ a PCB inside the éasing for electrica"y_
connecting-each conductive plate to the ECG gen’eratdr module.

. 4.  The mobile phéne as claimed in any one of the préceding claims, -
wherein. the wireless communication module transmitts the data representing said

ECG in a mark-up Ianguage based format.

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

6. The mobile phone as claimed in any one of the preceq_ing claims,

- wherein the ECG generator module incorporates a unique ID into the data
representing the ECG. '



wherein the ECG. gener at or nodul e con‘prp@T/s@mg?yooo358
anpl i fying the el ect rophysi ol ogi cal signal, neans tor
filtering the electrophysiological signal for
artifacts and noise and neans for converting the

el ectrophysi ol ogi cal signal,jnto digital form

3014. The nobi |l e phone as cl?al med in claim13, wherein
the digital format conprises HEX data.

PCTiSGzoﬂQéQ%%%haﬁe as claimédin claion6i wgereln the ECG generator
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I'ng wth a nobi l

net work; - providing one or nore. sensor eIenEnts
i nt gr at ' ?"?ﬁ%‘r\ | gt éﬂthe receding claims,
el e tropﬁs‘il"'&?%'& % s%%ﬁ%ﬁh grson P

' furﬂfeﬁ\dod'lprgmgnarE@ﬁpgmlen aWQgraﬁbmngta\ljer ,ogp%ﬁgpqSﬁgr agtl'tehg\oblle '

ohSa Bl SOHRLESL i bhie AR RRETREYIAS I phbte.

generating. an ECG fromt he
neasured electrophy3|ological signal and for

t r agsm t ?E%&@I@?tﬁﬁ@ ra@%%’\'héﬂ% &laintl sEWReneiratheneser interface is

Uni catlron no 6. The nethod as clained in

_cooﬁgurad for, th@fmeﬂlCé\h@q{aQéﬁE%\-‘seéi ement conprises a

conductive plate disposed wwth a sensor surface facing -

of 1. paeOIESENeIS SAITRA: SEn Phhafin el foef e s

gur%gnf&ra%oﬁwa&u@t ithee @l at enigaepld seto saisomedieal | 6%{@ for
en

I ng throw%h the.casing for slid-on biased
trmmM@tWP FYRICANGN 9% s di sposed on a PCB

i'nsirde the caS|ng for electrically connecting each

conduct i Ve k EQS*%S ré8dding leRaims,

met hbl as q%’gﬁ H?W"%nafE‘g%‘Ie {ﬁ{?gfr?g 0 17 J
wheiiei @he ROBI gsmérgtocaafmognledw@tawécweﬂePfeéEe mabile phone for

dksg%géﬁgkhygn%g%e%o%ansm tting the data.

a mark-up | anguage based

fornat 19. The nethod as clained in _
cl ai T%‘Eﬁ@dn@ BBy kialifed A0 GHAGME25 trespobdingedaims,
conp ses

. Th t h d |
fuather @onprking| ajdeslicated @p@eaplgré%@r S{%rrﬁgc? hr“e godd']ed to the
%bgé’rra't Yot Qﬁnﬁ?@ué@é@f@b%eﬁﬁr@ihe EQG andcwsprmeatlnﬁge the

Ique D|no

he data repres
casnng such that the casung has to be pene rré%lacn\% ﬁgq‘eplaceable data |
" storage medium.

13,  The mobile phone as claimed in any one of the preceding claims,
wherein the ECG generator module comprises means for amplifying the
electrophysmloglcal signal, means for filtering the electrophysiological signal for artifacts

-and noise and means for convertlng the electrophysiological signal into digital form.

14. The mobile phone. as claimed in claim. 13,_ wherein -the digital format -
comprises HEX data. ' ’

15. A method of assembling a mobile phone, the method comprising the
steps of:
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further conprising configuring ECG gener at or

i ncorporating a tel ephone nunber into-the data .
representing the PCT1S&G0091000358 26 22. The
met hod as clained in any onggﬁ clainms 15 to 21,. -
further conprising installing an application program .
on a processor of the mobile phone for inplenenting a
medi pravidingtacagif® i nt erf ace on the net hod. 23.

The ;E@.BPI é‘%ﬂﬁélé&%r&%%mﬁnléétﬁinmngaule\/&'@ogéﬂ indide !h?eel‘:asmg for
er

i nt ace”is configured for input of nedical data by
cerimupisating with a mobile nglworlthe net hod as clained in claim

23, %@‘Hﬁl’gnoh@eoﬂﬁﬁére' BbR¢dracRnichiss MitbhAaEE nf @i casing for
|ncorporat|n?t e or aun|q$lD|nt ai d nedi cal
measunngAn alectiophysiniogicabsiangl ot 2 REP8nAThi cat i on devi ce.

ereudr@téfroEc;@geHeaatae dmddmeams/posae msﬁdecthammm@Eartdocoupléd

24 furth conpr i, cou I|n or
{5 e BTN, B SRCREN S oa R e B §e e ikn Boc fom
tHehmeaxiréa dlecttéphysiologicel Glgnihmdnfyr tregisnaidtingl cmtarmprewrang said
further conprising providing a .

E@E%Y'eé?%@?'@ﬂ?'&%‘é°éb’i‘§§%f3t a storage nedi um coupled to

the ECG generator .for storing data ‘the data

reprggent TI?% metfod 56 ﬁﬂﬁweﬁ' RPASIAA 15, nﬁlhgr%lﬂ EScH: §§h§19 element

such ‘hat e casl.ng to be opened repl aci ng
comprisasph gondustive cpéata digposed wiljea ﬁ@@ﬁqn rf’wface facmwuw from

tﬁ%%&@ﬁqf@fﬁ@cﬁ@gcﬂ WhtrPH kiR of tf perbai, s 15 to 26,

generat or nodul' e conpri ses neans for
anplifying the el ectrop*iological signal, neans for

filteyi NngThd eneth&S bE UMIHEHOh Qkimal 6, snmmauh é=vh conductlvé plate
artifacts and noi se and 25rre%{s for converti

PHaly;i F+ gﬁasmg)r{%»? slld—on biased
e% 8agerhént Wilh Xtz peing diBposedl ol APTBITsideviey esing foe electrically

R o B plate e RO herbfSaolerpr i i ng
u3|ng a nobile phone as clained in any one of clains 1
10 148 The method as claimed in any one of claims 15 to 17, further
comprising configuring the wireless communication module for transmitting the data )
representing said ECG ih a mark-up language based format. .

19. The method as claimed in clalm 18 wherein the mark—up Ianguage
based format comprises XML. -

20. .The method as claimed in any one of claims 15 to 19, further
comprising configuring the ECG generator module for incorporating a unique ID into
the data representing the ECG. '

21. The method as claimed in claim 20, further comprising configuring
ECG generator for incorporating a-telephone number into the data representing the
ECG. '
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22. The method as claimed in any one of claims 15 to- 21, further
comprising installing an application program on a processor of the mobile phone for

- implementing a medical data user interface on the method.

23. The method as claimed in claim 22, wherein the user interface is -

. configured for input of medical data by the user.

' 24. The method as claimed in claim 23, wherein the user interface is
conﬁgured for mcorporatlng the or a unique ID |nto said medical data for
transmission via the communication device. '

25.  The method as claimed in any one of clalms 15 to 24, further .
_ comprising couphng the ECG generator to a screen of the moblle phone for

displaying the ECG on the method..

'26. The method as claimed in any one of claims 15 to 25, further
comprlsmg 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 casmg has to be opened for replacmg the replaceable data

storage medium.

27. The method as clalmed in any one of claims 15 to 26 wherein the

ECG generator module comprises means for amplrfylng the electrophysrologlcal

_signal, means for filtering the electrophysiological signal for artifacts and noise and

means for converting the electrophysiological signal into digital form.

28. The method as claimed in claim 27, wherein the digital format comprises
HEX data. -

~29. A method of recording an ECG of a person, the method comprising
using a mobile phone as claimed in any one of claims 1 to 14.



