WO 2011/ 040878PCT/ SG2009/ 000359 Met hod and System For Medical Data
Processing FIELD OF I NVENTION 5 The present invention relates broadly
to a syst\¥Em2and4peI8hod f or managi ng nmedi cal i nformati on PERGGRYWIARE® hod and
system for providing distributed ECG recordi ng and anal ysis. 10 BACKGROUND
Wth the advent of the Internet as a prom nent platformfor accessing and
sharing data between entities and endlusers, the managenent of data
previously kept in proprietary, "locked-up" in-house databases in
institution such as banks or suppliers and 15 governnent rel ated services

has been changedmiBy bfidl SystdAfiFbrmbajcsl Data Procéissingl i ne access and
services to end-users are provided over the internet, i.e. fromthe

conveni ence of personal devices such as desktop or |aptop conmputers, and
nore recently nobile devices such as nobil e phones and personal assi stant

conmputin eyi c i di ng on-line access capabilities though wreless
%l&bﬁgfﬁ%éﬁﬁo%

nobi | e néety » Compared to other fields such as banks,
suppl ers and government rel ated services, one area that has seen a

conparatively_low up-take of t [ C 2RAPetd ered to
end- users has HENE ?‘Ptt_"'l’\vgnﬁ% ir%%esﬁr%fcﬁy %é%ﬁ%g%can f|¢‘)1|ee'rt dé’;@’ E‘g}q%@ﬁl but ed

t o medi cahediedlainfoppateenhidny armietboe mndosysten elos previding rdistibided B private
i nformation finel %’d VM% R the end-user's desire, and indeed often regul ated
right, ovfreﬁ%rﬂ e " FOES confi denti al i ty is perhaps at its highest
threshold. 30As a result, while it has becone a typical practice for

end- user rformmany -of their banking transactions over the
i nt e;@et ?B%§K§$U@Eer'e still remain only very few, if any, renotely

accessi bl e systems for end-users to manage their nedical data. WO
2011/ Q40878PC-W§%QQ3%(/QQ%$§% iRternet as a prominent platform for accessing and sharing

" data between entities and end-users, the management of data previously kept in -
_ pfoprietary, “locked-up”vin-hciuse databases in institution such as banks or suppliefs and
15 governrﬁent reléted' services has been changed dramatidally. Today a large variety of
| on-line access and services to end-_useréj are provided over the internet, i.e. from the
Com)enience of personal devices such és desktop or laptop computers, and more |
récehtly mobile devices such as mobile phones and personal asé_istant computing -
devices providing on—lihe access capabilities though wireless mobile networks.
20
Compared to other fields such as banks, suppliers and government related
services, one area that has seen a comparatively low up—téke of the remote access.

‘capabilities’ now-offered to end-users has been in the medical field.

25 ~ This can perhaps be attributed to medical data representing and even more

‘ “personal” and therefore’ p.rivate information field, where the end-user's desire, anq
indeed often regulated right, of patient—doctor confidentiality js perhaps at its highest
threshold. '

30 As a result, while it has become a typical practice for end-users to e.g. perform
many of their banking transactions over the internet, to-date there still remain only very

* few, if any, remotely accessible systems for end-users to manage their medical data.



Recently, a nunber of systens have been proposed that seek to provide
collection of nedical data fromrenpote end-users or patients, and to

provi de sWOROIMHEI7Aati on at a central server for nonitoPCHFGANI/00035ANnal ysi s
and feedback to the patient. One such systemis described in US Patent No.
7,156,809, which discloses a nethod 5 and apparatus for a wireless health
nmoni toring systemfor interactively mdnitoring a disease or health
condition of a patient by connecting a nobile phone to or with a digital

canera and/ or R%cgﬁ@l' GRhutB& bprsyéﬁgné%véeeeeﬁhﬁrob@@dt that eleak ed d@tnaeor
visual information'fromthe canera is transm tt%ﬁnéﬁo a server. . usin
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i nt er net arkiahaysbe intedadted with vanieuseiperatiog systerhs for handhelgl omwitglessglexiceacks. 20

Anot h RO I SHeividlaf @tasafe and
r enot ou?%gf' I!ﬁ[" %d% rr%hﬁlg Pori ng :'t'se%ﬁ%”%ﬁamﬁlu Pat ent Igubl |acat| on No. US
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nat ure of séladrs GoRmdcR toERe Qﬂérnéﬁilhat suchhdates wilmefn@iG, vuhidratie toy pigc Aatkyng equi r e
speci al application software and/or hardware for display and associ ated

costs, di€' 3%But ed/ remot e access for physi ci ans.to t.he corrpl ex nedi cal data
usi ngzmmbl |l e devices is equally inpractical, if not- WD

2011/ 040878PCT/ S 009/ 0Q0 I
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25 central (server) location. In practice for such systems, this requires the presence of a -
" suitably qualified person, often a physician, to provide that feedback direcfly at the
server location, for example at a physician desktop connected to the server at a hospital
location. Howéver, this is impraétical, since it is not feasible to have a physician
stationed at a server desktop, since his or her services would be more urgently required
30 in direct consultation/treatment of patients. On the other hand, because of the nature of
| the complex medical data such as an ECG, which typically require special application
software and/or hardware for display and associated costs, distributed/remote access for

- physicians to the complex medical data using mobile devices is equally impractical, if not



SUMVARY 10l n accordance with a first aspect of the present invention there
I's provided a system for managi ng nedical information, the system

conpri si NYo2A11/040878net server for hosting personal i nfoPERISGEMIGN3GEer s and
configured such that the personal information is associated to each user by
a unique ID; and an Internet server fqr hosting nedical information of the
users and configured such that the nedical 15 information is indexed by

t he uni que I D; whereby, for each user, the personal information hosted on

t he i ntr ainpbssitsie.VEHis iseveraly diniitattbel uséfubesshef suebli sysemisrin denms ofoprovidisged on

the | nterngl seryer o Rl ddis HALGHE b Rl dmieTRANEL S plidrat t he

per sonal access e Vvia nternet server. 20The
Internet server may be configured for receiving nedical information froma

mobi I e phone Vi3 g {ﬁ%ﬁé&@ W&%E@% B Bhd gygtaﬁrf@rtrh%gnayms@amr i se

data representing an I cal ormation _may conpri se medi cal
dat a rfanuiaformationmutfori providing distribbted £ Gih saredinglsad ppalwsis dkpt veel t0-addresfor mat i on

nmay lnCOf%q‘%é’g}gné&qhélgﬁévé_qnﬁmoag@&lggbh@ternet server nay be further

configure or converting t ata representing the ECG for transm ssi on
via the nobile network to renote nobile device. WO

2011/ 0408§§WA§@2009/ 000359 4 ~ The data representing the ECG may be
in a mark anguage format, and the Internet server converts the data

representlngthe ECGin the rrarku uaef rmat oanlrraeflle,
formatQ 5The |'AtaseadancR Witb@ %93%0128{159‘ 1"8( “H%%Fﬁg'saorﬂ’ﬂ 43

profil e WeRtéh 6 managing medical information, the system comprising an intranet server
'for hosting personal information of users and configured ‘such that the personal
information is assomated to each user by a umque ID; and an Internet server for ‘
'hostlng medical |nformat|on of the users and configured such that the medical -
15‘ mformatlon is indexed by the unique ID; whereby, for each user, ’(he personal
. lnformatlon hosted on the mtranet server is assomated with the medical information
hosted on the Internet server by way of the unlque ID in a manner such that the

personal information is not accessnble via the Internet server.

20 The Internet server may be configured for receiving rhedical information from

a mobile phone via a mobile network.
‘The medical information may comprise data répresenting an ECG.

25 .. The medical information may comprise medical data- manually input into the

mobile phone.
. The received medical info'rmation may incofporate the unique ID.

30 The Internet server may be further configured for converting the -data
representing the ECG for transmission via the mobile network to remote mobile -

device.



accessi bl e by the users. The nedical profile web site may be
configured for displaying the nedical information hosted on the Internet
server. 1Mo 2011/040878 accordance w th a second aspect of tPoe/sgred®Di3s9
invention there is provided a nmethod of managi ng medical information
conprising the steps of hosting persopal information of users' on an -
I ntranet server configured such that 4 he personal information is associ ated
to each user by a unique ID; and hosting. nedical 15 information of the
:J?] g(re )s( egnbant Ihmﬁ@rd_a%t re‘plaés\éﬁﬁnglmf EQGrr?dy ®edh d imatk-up dangedpe dbrmatf andvati on is
y e uni que I D; -where or _geac +hhe | r [
nost ed. o AT SeAlrEcoRiarRdPe FateRralRu Rreim e AR aF Bikpedt ot 1on
host ed oOForidaeinks'aeimage Bieformatby way of the unique ID in a manner such that
t he personal information is not accessible via the Internet server. 20

The method may further conprise receiving medical information froma nobi le
phonesvi a a nhé litemet senvr atay theecdnfigeneddor Bestingra medisahpigfiteawved gt r mat i on

may conprise dat epresenting an ECG ‘The medi cal information may .
conpri se_aﬁ%%ﬁsg’i‘?s&g}egus §_nual ly input into the nobile phone. The recei veé '
medi cal information nmay i ncorporate the unique |ID. The met hod may

further conpri rei hed r Urdd $ort E{fy ahe nhtidant er net
server for trgﬁgn'ﬁgé;%{%rﬁré@g V%%gspnéghﬁye@érzgtsﬁk c’?o_ rrégﬁ%lt e m?%?l e (ljded3i ce. WO
2011/-04088REIoBEREEY @obedgeret server. The dat a representing the ECG may be

in a,gark-up language format, and the method conprises converting the data
representing the ECGin the mark-up | anguage fornmat intgo an.image file
f or mat . In accordance with a second aspect of the present invention ?h_ere is progﬁed ,
a method of managing medical i_nforrriatidn ;:omprising the step_s of hosting p_erSonaI '
‘information of users on an intranet ser\)er configured such that the personal |
»i'nformation is associated to each user by a unique ID; and hosting medical
15  information of the users on an Internet server »‘conﬁ‘gured such that the medical
_information is ihdexed by the uvnique ID; ‘'whereby, for each user, the personal
infdrmation hosted on the intranet server is assoc_iated with the medical information
ho‘sted on the Internet server by way of the unique ID in a manner such. that thé '

personal information is not accessible via the Internet server.

20
The method may further comprise receiving medical information from a .
mobile phone via a mobile network at the Internet server.
The medical information may comprise data representing an ECG.
25 | B |
The medical information may comprise medical data manually input into the
mobile phone. '
~ The received medical information may incorporate the unique ID.
30 '

The method mayvfufth_er comprise converting the data representing the ECG
at the Internet server for transmission via the mobile network to remote mobile

device.



The nethod may further conprise hosting a nedical profile web site

accessi ble by the users using the Internet server

. . . The net hod ma
further c¥OpPP1IEB0ETBspl ayi ng the nedical information hos?édﬁﬁﬁmphmmﬁﬁternet
server on the nedical profile web site. 10 I n accordance with a

third aspect of the present invention_th

_ ~of ere is prOV|ded a data storage

nedi um conpri sing code means for |nst?uct|ng a conputer systemto exgcute'a
met hod of nanagi ng nedi cal information conprising the steps of hosting

personal i nf oRfBldaf rephedssitin tnememuyrmmtamﬂvgp langua t

the 15 personal |nforér?rjfrat|on |§s associ ;g 5hth%sgé@;gg@@q§bsmlbha;nd
hosting reelimetnod APHPHSRS GAMYSI IS g%% S8 Pnt er net. ser ver f:“éﬁ% i gur ed
such t hatiaddiag8%sthiaintd ah image filerfoinsat ndexed by the uni que | D;- whereby for
each user, he personal information hosted on the intranet server is ’

assomated with the nmedical information hosted on the Intern
et
way ofs the uniTéemethdd naayreforieer sawhrisedtosting 2 (pedicd naron '|enf"f?rbrsr§{1‘¥gn |bg

not accessible via ,the In accordance with a f
t
of the pr%@?ﬁ'b'?h\\’/et?ﬁ V%%Shg{nggﬁ?gﬁér)%{/sle@e%} a .systemfor provi d?lrjrgl " aspect

di stributed ECG recordl ng and anal ysis, the s
ystem conprising an | nternet
server COanQUf hed or ?@Céﬁthgﬁkémbﬂs@dﬁﬁlwmy%é Aiegitapfctmabias edstédr mat '

representing a networ k; and a workst
ation
connect edori thedatiethet nervenen theemedicakRipfilgWeRISiGi ng the ECG for interpretation

b
fgrﬁa{QeChnm ogi st fromthe received data in the mark-up | anguage based

t he receY\/\n/Z(rjeIdgta;[gzggrglagéé\sv%%@ﬁa\é%%%a&&;rggeé’gﬁwoghb%ﬁfh%ge [ goroﬁﬂgd’ S(rjt ing
an | mage 5&5’5‘?&%@%&6 R TSR oﬁd% rd8aridhfer mebruttangne complter system toTﬁtea 'n
system may conpr first nobile device confi
t o transnexequtfea deathod af Rapaging Lﬁieq %?ﬁ '83§8dl5¥ ?ﬂﬂgﬁe 25 %’éggﬁf’dn‘a ECE; and
recorded BLigoNAdintdialiBRi dfe uB&eon kan mtranet server configured such that {hre the
15  personal information is associated to each user by a unique ID; and hosting medical
-information of the users on an Internet server conﬁgured such that the medical
information is indexed by the unique ID; whereby, for each user, the personal
information hosted on the intranet server is associated with the medical lnformatlon
hosted on the Internet server by way of the unique ID in a manner such that the

20 personal |nformat|on is not accessrble via the Internet server.

" In accordance with a fourth aspect of the present invention there is provided
a syetem for providing distributed ECG recording and analysis, the systém
comprising an Internet server configured to receive data in .a mark-up Ianguage'
25  based format representing a recorded ECG via a mobile network; and a workstation
connected to said Internet server for displaying the ECG for interpretation by a
technologlst from the received data in the mark-u up language based format, wherein
the Internet server is further configured for converting the received data in the mark-
~ up language based format into image data in an image format for transmission vra.

30 the mobile network.

The system may comprise a first mobile device conﬁgured to record said
ECG and to transmit the data in a mark-up language based format representing the

recorded ECG via the mobile network.



WO 2011/ 040878PCT/ SG2009/ 000359 The first nobile device may be
further configured to display said ECG fromthe data in a mark-up | anguage
based forwet2011/040878 The system nmay further conprise a s@CHSEG20MMP0389 devi ce
configured for receiving the inage data in the image format via the nobile
network for display on the second nobjl e device. The

wor kst ation may be configured for S|néltaneousty di splaying a stored 10
ref erence ECG and the ECG fromthe received data in the mark-up | anguage
based format of a sane user. . The reference ECG and the ECG fromthe

recei ved data_in a
above the ot hdihe flffg ’Fﬂb'[? ‘P‘Efa g%ﬁgﬁﬁﬁéﬁgﬁf@ﬁwg%e@a‘?g?ﬁeé%?ggﬁt one
i nvent i onhé Bgtaan amarkayi lgegliagebasédtormét.pr ovi di ng di stri buted ECG recording

and anal ysis, the nmethod conprising receiving data in a mark-up |

anguage
based format representing a recorded ECG at an 1nternet serverpw g rrgbi |l e
networsk; di splTngi sygterhen&CBirfrer dompsispratsecoish Nispilg dRyiqecePHIGHERS) on a

wor kst ati on .con cte éf?ﬁ ng ¥ 8§

dbile trlREvdrR €6 ainth
mar k-up | "EAFYLY %%??%tgﬁr'gta‘ ecomgﬁll ngeﬁte recg\llvred dﬂtggayldght he ©
mar k- up Itaegeengﬁd mablmtiévmermt |nto I mage data in an imge format for
transm SSI on via the nobile network.

The workstation may be conﬂgured for s1multaneously dlsplaylng a stored
10 reference ECG and the ECG from the recelved data in the mark-up language based

_format of a same user.

The reference ECG and the ECG from the received data in the mark-up

language based format may be displayed:one above the other. A o
15 | | |
| _ In accordance with a fifth aspect of the present invention there is provided a
method of provrdlng drstnbuted ECG recording and analysis, the method compnsmg
receiving data in a mark-up language based format representmg a recorded ECG at
an Internet server via a mobile network; displaying the ECG for mterpretatlon by a
20 technologlst on a workstation connected to said Internet server from the received
~ datain the mark—up language based format and converting the received data in the
o mark-up language based format into lmage data in an image format for transmussmn

" via the mobile network.

25 - The method may further comprise recording said ECG on a first mobile
device configured to transmit the data in a mark-up language based format
~ representing the recorded ECG via the mobile network.

The method may further comprise displaying said ECG from the data in a
30 mark-up language based format on the first mobile device.

The method may further comprise receiving the image data in the image
format on a second mobile device via the mobile network for display on the second

mobile device.



25The nmet hod may further conprise recording said ECG on a first nobile
device configured to transmt the data in a mark-up | anguage based f or nat
repr esentWigotg0§78cor ded ECG via the nobile network.  PCT/SG2009/00035he

met hod may further conprise displaying said ECG fromthe data in a 30

mar k- up | anguage based fornmat on thenzlrst mobi | e device. The met hod
may further conprise receiving the image data in the inage format on a
second nobil e device via the nobile network for display on the second
nobi | e device. WO 2011/ 040878PCT/ SG009/ 000359 The net hod may

further conprise sinulianeo r C nd the
ECG fromthe Eem%%oiié?%y ﬁﬁrt%{% °§E\Pa¥é nsqmglr%ie%{]gg d%é?y?@ 2 Eg%@a sane
user on trbférmlmetandrthe ECG from tfﬁheeaeeﬂedrdata:@tE@@thdlpﬂh@QlE@Gh?ﬁ@%the
received data i.n the J based format may be di spl ayed one
above t hd® %‘?%é’fe SPe "E:T% P gﬁec‘gs%gﬁ?gg sixth aspect of the present invention
theresi s provided a 10 data storage nmedi um conpri sing code neans for

NSt uoting 2 AR e KUS HOrEXEEU! o B! B0dad KO dhe o sbr [ but ed
ECG recordi ng and ana nprising receiving data in a .

mar k- up Ilam@mgéJaba@wnﬁbmtberW@@é’rﬂﬁerﬁj’O&e F'&‘%Pﬂ'éd ECG at an |nternet
server via a nobile network; displaying the ECG.for |nterpretat|on by a
technol ogi st on_a workstati-on connected to said Inte serverg?lfg fromthe

recei ved dat a Ihmceerdanes withip sdin geRerd obleiessst W?“t'%fh e&%ﬁ\/@?‘f‘ 8t he

receiqyqd @ﬁé@%dr&gé R iR EoHlBrlélﬁﬂgz’éaé%éﬂSﬂ‘dr inetrid@ingi antémpoegeygiahaoi n an
image format Tor - transm ssion via SZRI PTI ON

OF THE DRex&cMes? method OfEPfBM'HI"ﬁﬁ?@bH}Fd% ““rRPé‘ﬁPS? 8H5\ﬂ"f"8’5t§e *l?e’i"?ﬁ

under st 00ghrAgHbirgE Askidhvin dq?uaaeer fita t'marlamp I@ﬁglmgél base;d $drimialt represbetingr & from
the foll ow ng wrltten escription

conj unct i GROREEFECRAtAMINFGE! s?rﬁéw¥a1n¥o§% nPF‘?ﬁ&a{' ﬁ@%@ Phematic
di agrami |h{éﬂ§rbfa’1fbhrtg' élrfedﬁﬁadg&t@hch ngrictationeconnectgd 40 edid Internetossryes phone
devi ce aggr(r)\rt e r elveda Qatgxlﬁ rme marmpqarr{&%tge based format; and convemng the

recelyed data in the mark-up language based format into image data in an.image

format for transmission via the mobile network

20 BRIEF DESCRIPTION OF THE DRAWINGS

| ‘ 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 conjuhctiqh with the drawings, in which: '
25 S | | | |
FIG. 1 shows a schematic diagram illustrating an ECG recording device

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

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

30 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 layout

of the other side of the main PCB qf the mobile phone device of FIG. 1.



FIG 2a shows a schematic circuit diagramillustrating the conponents and
| ayout 30 of one side of a nmain PCB of the nobile phone device of FIG 1I.
WO 2011/ w084 BRGTY7$G2009/ 000359 8 FI G 3a shows aPeTisen®j000359 r cui t
di agram of a PCB of the ECG nodul e of the nobile phone device of FIG 1.
FIG 3b.shows a sinplified functional 8bI ock diagram of the ECG nodul e of
the 5 nobil e phone device of FIG 1. FIGs. 4a and 4b illustrate
sensors and contact points on the main PCB of the nobile phone device of
FIG 1. 10FI G Fic.Shiostows = ycteamatiaciicyir diagram oiaREBiaf the ECE amaslule ofithe| ess

heal t h nonitorjin st e ording to an exanpl e enbodi nent. FIG 6
shows a %?P&ﬁﬂb?%@og % 'IC]I'ustrati ng a backend platformof the renote
wirel ess health nmonitoring systemof FIG 5. 15 - FIG 7 illustrates a

wor ki ng s Cr e CApY Uf &, D SndiEd Rirkdfid biobic bGraAGKAREGS Mdpleiahe Pl G 6.

FIG 8 illust eS a customer screen capture Tor access to a health profile
via te 26okiepkheraidpictdf 6iGrbf FIG 6. ‘ FIG 9 shows a schematic

drawi ng of a conmputer systemfor use in inplenentation of the backend
platformof FIG 6. 25FIGs. 10a to f illustrate six dj

‘ _ ff er.efn_,g'B '
confi gur at i onFlEersaugnchdb tilstratgriensorp #HH CoRt@d E%“tﬁfonli}‘%ma_{" 081 di ng

ECGs acc%{;&"g hg%g fEignbodi nent. FI'G 11 shows a conparison of
t he norphology of the ECG recordings between the nobile phone device of
FIG 1 and a standard 12 | ead ECG nachi ne. '

10 FIG. 5 shows a system and process diagram of a remote wireless health

monitbring system according to an example embodiment.

FIG. 6 shows a schematic diagram iI‘Ius'trating a backend platform of the rembte '
~wireless health monitoring system of FIG. 5.
15 , . _ | | |
' . FIG. 7 illustrates a working screen capture on a workstation of the backend
platform of FIG. 6. )

FIG. 8 illustrates a customer screen capture for access to a health profile via the
20 - backend platform of FIG. 6. | '

FIG. 9 shows 'a. schemaﬁc dréwing of a computer system for use in

implementation of the backend platfonh of FIG. 6.

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

deviée of FIG. 1 fbr recording ECGs according to examble- embodiment.

FIG. 11 shows a comparison of the morpho_logy of the ECG recordings between
the mobile phone device of FIG.1 and a standard 12 lead ECG machine.
30 .
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aspect, the described exanple enbodi nents relate broadly to the application
of a nobiwe 2phonesshat is able to directly record physi ecogiceals/odessa,
process 5physi ol ogi cal data, display physiological data, store

physi ol ogi cal data and transmt physi 8' ogi cal data via tel ecomunication
media to a renote backend server. - The exanpl e enbodi nents descri bed
provi de a nmethod and system for nonitoring physiological data such as

el ect r oplpETAILEDI BESCRIRMANS from a beating heart 10 via a nobil e
handphone. Unlike prior art ECG nonitoring devices, inplenentation. and use
of nobil e phone and ECG readi ng device can obviate the need for the subject
to wear an ECH rmoasben’g te vieseribedhexarepld embastiments Jglatgi direadhhde thec
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sensors, sur ace an e ECG pattern can be displayed on the
nobi | e phone or sent to a renote 24 hour station. Unlike prior art ECG

moni toring Sy S eme, e NerRbGiMBMS! YedcABRS I;%xnddmpnétabd e rmemomrng |
syst ens or hone care nonitori ng. sy st ens ects who

are suspeveigring Phﬁlﬁéogﬁﬁbéﬁqaﬁuﬁ'@ az@'e&rreefy§t5’?°@t?ﬁﬁ?'9"%%§°m %ﬁast\ngdl?ﬂte
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reventive systemcarrie subj.eécts on a asi.s one
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medi-cal data bein 0 be rec [ t a

moni t or i n@"dc@rﬁ‘t?l@% %ﬁ@a@xtarpﬁtéa q{eeﬂtﬁfﬁqsﬁe gﬁﬁ%%l l#C\%gc\}\/éréaks ﬁédﬂ%%tl on of

medi cal p;ﬂ@hlaqgr:‘a \Ahqubuﬁaigvpettb%tt is adakriedoley s®@st pespleron| & fdailyt ha%%\t e'l'rhlelng

In a further e _descri n I to a

Tobi 1 18 heSATP %%H!%?%’?“Fﬂ&agf ?"éﬁ{‘t%%fé.a‘%%eg éﬁ)ﬂ’g{a F?d'ﬁ?%ﬁa%’?g’% Vs able

to perf ormoBie ptidne sensurs ivith sheobody sufbee enq)MrﬁaCCam@tter@ agblke displayed ONd, store

and ”ans{sﬁ‘g @%ﬁ}h‘ake‘} !'Sérlt t9§trém\6{ a%%étﬁls?%ﬁn”@ﬁlfk% Bridr 8rt BRI InfonftBrtgt OF | Ng

and stora e nonitori ng evice. Is preferably capabl e of
directly swstemmsjwhg:heareomlnlaahpaéleghb¢%>ltg'e @Ga'ﬂ“@@lt%'ygtﬁi@eﬁ@a?ﬁ b &gt by

direct co 'ﬁ]lfotnng' gé}enlng'?negH{ t&%& sl by Q@o;@&gleo BFOSRPELEFD e UAEET

el ectri ca record and storing the ECG recording on
the 2D 20&&#&9@8¢8@(§W®@@99‘[@@9@5’9‘“S¢ e example embodiments provide a simple

and convenient preventive system carried by subjects on a daily basis as a mobile
" phone and can be used as and when requured whenever the need arises, ‘and allow easy
| access. to healthcare services as and when the need arises, with medical data belng
able to be recorded and transmitted to a 24 hour monitoring centre. The example
25  embodiments can allow early detection of médiqal problems which can.potentially be

serious or life threatening.

In a further aspect, the. described example embodiments relate broadly to a

mobile. health monitoring system that includes a mobile device which is able to perform

30 | the functions of a mobile phone and is able to record, store and transmit physiological
‘data via wireless _rheans to a rerhote monitoring and storage system. The mobile
monitoring device is preferably capable of directly recording electrical signals generated

by the beating heart by direct contact with the surface of the body, processing the
recorded electrical signals into an ECG recording and storing the ECG recording on the
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In addition, the .present speciﬁcaﬁtioni also implicitly discloses a computer

program, in that it would be apparent to the person skilled in the art that the individual



The invention may al so be inplenented as hardware nodul es. Mdre particul ar,
20 in the hardware sense, a nodule is a functional hardware unit designed
for use wDhonovdeg7sconponents or nodul es. For exanpl e, a&cIsdabm/onesg be

i npl enented using discrete electronic conponents, or it can forma portion

of an entire electronic circuit such an Application Specific lntegrated
Circuit (ASIC). Nunmerous other possibilities exist. Those skilled in the.
art will appreciate that the system can al so be inplenmented 25 as a

combi nat i epsodf the iktkeudedesntbesbhénaiar mayrbe Hubdnto effect byacorapuieidcesied THBpar at us
is disclosed to directly ' | Ef;iﬁgﬂ@a nNBY&iagk0gi cal
data, di swgebﬁgfgraé'l’ 8%651%'?5{5?5?%?}6‘?%&)811% %A.ogi gé)l?égggrﬁgﬁwgnd ?Jragnsn‘i t
physi ol ogargaimplkabentatioa thetest olimwilli keatapprecistadi that @ ¥arieihoRfePIPSERMBYgs er ver .
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2011/ 0408ZBREEMfierEno owninbiEme withoghdrraging fiom te §PH PrgicoRe pfi tRR Vet o
present exanpl e enbodi nent,. the nobil e phone device 100 is adapted for
measuri ng ECG and ‘Heart Rate (derived f{omgfc%, whi l.e bein Crﬂég ib%ured
with a nedi cal Futemnarapere joit BPreatk e s1PA Yt enEP EP ST PR 'Y B ood
G ucoss, BaidhedTcicpalcpiator tidl sedaitany. Suah.a ddblpuGngagsaromdy, be stored
riglycerides, processing, storjng transm t : . sure,
Bl ood. G ut®FBY W%Ferdﬁﬁgﬂ? é?‘éd“,' ‘L%Eg RO &F %‘%’%3@&1@ 'ﬁéfé’f% ~and
Tri gl ycer idpge deRRedlEH s Phagheticl @y iapéical Glisksasmenmeey chipspereothenstaragee. g.
conducti-ve sensor .contacts 102. 104 | ’
ampl i f i er-f’e‘é‘??SéH'é?bgeg{gEB Fa Wthérﬁfhs#) %rg{}%g%“kﬁ Sjl”lt'égf" _85%2%%?'6( ADC) ,
as Wil bgedRACHapetso inclove @ Hatlaiitedombdiun Jueb amBkeraplijad e threintergetlo 100

al so ipcludes a resjstive.to c . I 1ddPERE swteidow 108,
a LcD'3098 %iﬁq%,‘”'%?"eﬁame?é’?gg\&b% %’%ﬁﬁb{ﬁ?*ﬁaﬁ%\g&w ggJ fﬁ%ﬁerr%ﬁg'ul e, Wa speaker
112 nodul &he aomputerqpogam wish loadtd|and exesutest en sichrib@rNeEal-PHPOSA ERPRYET ant enna

modul e 118l %gtﬁﬂ%}n%{:ﬁgﬁ}b&{tﬁa’t%Qh@msj&@:&% danpdidnetinhumddat e t he

corrponentg u 200 of the nobile phone device 100
(FIG 1), consisting of an ECG nodul e 202, a SI M nodul e 204, a T-Fl ash -

nmenory nodul e i W Bnpl&MEntE9 WE hariald foglilesTOMatepati€ularn t hi s
exanpl e enbodi ﬁ@éﬁ{nvéﬁqﬁg Iﬁ%ggl ep 208 used igW%IYgdi Tek'! s 6225 sgl uti on,

whi ch2fas imthej emdwasa tsgnse, Semopvie|is @ Hactioaakehal r4eSi9PC Ad'S WY vi deo
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enda

screen, cal r ‘and organi zer functions, Bluetooth, _and { : Llity,
as are undliscesteglgconiq pemegnents, or it _can—ﬁﬁgﬁ B3? ﬁﬁ[ an fﬁ@%g@?&@ﬁ%ﬁ# og
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25 asa corhbinatio'n of hardware and software modules.

“A method and apparatus is disclosed to directly record physiological data,
procéss physiologiéal data, display physiological data, store physiological data and
transmit physiological data via telecommunication media to a remote backend server.

30 |
' FIG 1 illustrates an embodiment of the invention in which a mobile phone device
100 is capable of recording, inputting, processing, storing and transmitting physiological
data that may include but is not limited to the following: Electrocardiogram (ECG), Blood
Pressure, Heart Rate, Blood Glucose, Total Cholesterol, LDL-Cholesterol, HDL-



25 nodul es 208. The signal is shown real-tinme on the LCD 109 nodule (FIG 1)
of the nobile phone device 100 (FIG 1) as it is being recorded. At the end
of a recow@i2otj/a4D8v8 peri od, which nmay be, but is not |i RCT&S62009/000B59
seconds, users are pronpted on the LCD 109 screen (FIG 1) to directly send,
store or cancel -the recorded ECG TheiECG nodul e 202 is shielded by an RF

shi el ding cover 203. 30 - The MIK nodul e 208 converts the data into a
mar k- up | anguage based format, here Extensible rku ngu I\/L) f or mat
in-the eﬁaqlpisterovba’ﬁ@amlﬁmﬂdeﬁoﬂn Heoprasrit ieampig e '@p%sﬁn h@?rg?‘\%g% fe 206 and
subs equeaév.éer @H@eﬁdGS&deHéarﬁQéte((Eéﬁeﬂ)from &Onehid  Packet

Radi o Service § t hrou h the wrel }/\D %i(g PCT/eS %9/ 000359
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of the mobile phone device 100 (FIG 1 n t ot her
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and the can onl e accessed rem)wnﬂ6 B? back cover
of the nwhitlophgrieohi dwduleeamaiPFrT@dml)“- amdnterpal ﬁfﬁemW@?‘f}e RS £ this

exanpl.e-e I itional conponents and functionalities of the nobile
phone de\ﬂn?eadacagﬁ& ncﬁg‘ge | /O ports such as one or nore USB ports, wireless

links interface(s), such as e.g. Bluetooth (Bl uet ooth rodul e 220), WAP, or
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| The ECG module 202 records analog signals, amplif es and filters the signals
| before convertlng the signals into digital format where it is communicated to the MTK
25 modules 208. The sngnal is shown real—tlme on the LCD 109 module (FIG 1) of the
 mobile phone device 100 (FIG 1) as it is being re;:orded At the end of a recording time
period, which 'may be, but is not limited to, 45 seconds, users are prompted on the LCD
109 screen (FIG 1) to directly send, store -or cancel the recorded ECG. The ECG
modulé 202 is shielded by an RF shielding cover 203.
30
' The MTK module 208 converts the data into a mark-up Ianguage based format,
here ExtenS|bIe 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 6) via General Packet Radio Service (GPRS) through the wireless



30chi psets 304 and 305, filtered for artifacts and noise by a configuration
of capacitors and resistors, and then converted into digital form (HEX data
in this exerpl4esvBodi ment) by the NXP m crocontroll er ebrpseoiosdosse WO
2011/ 040878PCT/ SG2009/ 000359 14 The RF shi el ding 306 serves the .

pur pose of bl ocking out possible integference to the ECG nodul e 202. The
ECG nodul e 202 in this exanple enbodi nent i s progranmed such that it is
normally in an inactive state unless activated when the user w.s
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406 0B the MaiThe BOBROOlef20)4 hqlﬂéei)ﬁrsﬂﬂscé’dogmgfgf Q%Pﬂeﬂ%‘"’?r H{}é? W cal data
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confi gur. atmrelass ks imadditfancte os @s ey Atelptive ED% R%d%gf\ﬁg %\%%5?0 et%zzt) he user,,
as will EES&% Hﬁg BT OdRolE! Aidduleebmpseived 1D pafpese rof cartmifygGHTED .

As the vo a e of the ECG signal is relatively low (in the range of
m | ||\26|t$9|$phane§9@ﬂl$fl cation factor is applied to the signal obtained.
Al so, there is possible int erference and noi se fromvarious factors such as

environment and Heer i an s diagian o??he BBt 568 Pthe ECG module 202 (FIG 2),
. consisting of a NXP microcontroller chipset 302, Texas Instruments (T1) amplifier

chipsets 304 and 305, oscillator 310, transient voltage suppressor 307, and LDO

25 regulator 308, in this example embodiment.

_FIG 3b illustrates a S|mpl|f jed functional block dlagram of the components of the -_
ECG module 202, where the physiological data are captured in analog signals by the
NXP microcontroller chipset 302, amplified by the Texas Instruments amplifierffilter
30 chipsets 304 and 305, filtered for artifacts and noise by a configuration of capacitors and

resistors, and then converted into digital form (HEX data in this example embodiment) by | '

the NXP microcontrolier chipset 302..
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reduce the inpact of these possible interferences on the integrity of the
ECG si gnavo(2enmpes7e anplifier and filtration chip sets 204/SG3Qb/000859-| Gs 3a
and b). - The contact points 404-406 are nounted on the Main PCB 200
and push agai nst the protrudlng tail §4407-409 of the sensors 102, 104, 106.
Duri.ng assenbly, the nmain PCB 300 is first inserted into a nain housing
body 405 of the nobile phone device 100, followed - qb g

sensors 102, The/RF &l6dingi30§ seives the AMRAsetoR BloGKIRg P'en °ﬁab'Fé" pré ’%’? t?o 409

nserted, ! E@guac,%@gggﬁmgr&cgmoeasabmmsrexan@lesémmg wégritmet ddl e 10

cover 4 ‘'such t he protrud mgﬁ $ jh 9 f8rma
bi ased sduchehatrit Enprgelein aminaptivengtategiienst aGY¥RtR ?hﬁb %Bsezfdg C8dBectivel y.

In the exg{rﬁ a%oﬁé@%géj%r%‘n& QﬂH&t/Sut&hQﬁﬂhémh(smfﬁenstheméeeg Fd@efld mo fix the

f
sensors T ace on the | e phone

devi ce 16@er Thicenseave hektem Payeb ey LRe) ‘Egtﬂﬁﬁ’a?g%e?}ft?faas(fc }T{;I on o t he

sensors &%tanth%ha ;Q.Tﬁ,ef EMé?fsféﬂf volthge SGTPEsION3GY mrEvertevaltepe brikestade devi ce
100. However Wi

ppreci at ed t hat
mount i ngﬂﬁf%l%plﬂgfot Eén%fétﬁ§ &r @Piﬁﬁd SIgpa asl'ﬁ%”ﬁtﬁglﬁﬁeﬁ)gggﬁ&gg@%\ﬂiéj qrpe
understo in the art. The biased slide-on ar rangenent bet ween the
protruding tails 407 and 409 and the contact points 404 to 406 respectlvel y
can ensure direct contact and hence connection between the sensors 102,
104, 1406 and. Masu 4w Bmﬂstré:téltlﬁe sreaslmrsnﬂg 1Q0 406 end thel coptactopaints A04 t9e

recordl ng of anal o S @moad ear of
wires or48®padhs N&ﬂbé{:’%n?g)o f9r %&&%%@E&@ﬁ%P%%Hygiglorﬁiggl‘gﬁ?éea anal og '
signal s eag lh%nﬁrogcs‘@ﬂeﬂrmatdhmogivewrtt%d of ﬁIGcﬁeaﬁ'PfEG@Z»p%t H06-sufees W ed usi ng

a standard ECG for ki 407de 498 af ehedf | QMM
for | mv. thesYsery %ch’q mas 4§1nﬁosgg§ng]ﬁ?g %ﬁgg(aﬁr%ﬁ@he ECG recordings, the

mobi | e plersdrsl 002, |194p|(‘ﬁ(re$be|chwamwh%33§@méﬁ¢€’ ways in which the contact | eads
102, 104,106 cone into contact wi'th the right hand and/ or | eft hand, and
the Pnb or chest to obtain recordll_rl‘ﬁ%@eJ of nodified n‘g g{(d? tﬁé} |

nodi fi ed Ilanheasdn$drs(IOZTﬂ0I41 106318 l'q'PéB'SEP‘%mE‘SFme imeRLIRL PYIRAPE to m/o

| eads) . f@? n]cgg'n%gsr#{gerrenté'%f\@eﬁ difitedt p’ou(ittsfo*fﬁhélbbdy:(mfthglaasﬁ pOBEG) 30

For the §

in this even eorﬁa@ddﬁhrfgggs%f u'tE Pqetifnﬁhé ggnté“gHBgf?'oﬁénﬁ':aﬁgﬁg&a Vfg agga;ur -

respect i vel; %dal V‘fﬂ{:lﬁ@ CERT fitNBnifed 6] QbIHO\iseAI’hlessTsteeingopper weather eeetalhe
el ectric pote e

ween two ts Thus t | | eads,
t her €0i s capablesd engbling the defes '°’1pé'?£g et e'??&md‘g}ﬁs'%gﬁg' Hnald i
the sensor 102, 104, 106 surfaces to the ECG module 202, and |nclud|ng compound

structures such as stalnless steel plated with gold in one example embodiment. The
sensor 102 functions as the neutral lead, the sensor 104 as the negative lead and the

~ sensor 106 as the positive lead. Together, when the three sensors 102, 104, 106 are in -
25 contact w1th the user in a variety of configurations, different types of signals can be
recorded in analog form. In this embodiment, the mobile phone device 100 i is capable of
recording all the modified pre-cordial leads (in the V1 to V6 positions, noted as mV1 to-

- mV6) and modified limb leads Il based on different configurations of the three sensors |
102, 104, 106 in contact with the user, as will be described in more detail below with

' 30 reference to FIG 10.

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
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nmean that at |east one finger of the hand contacts the neutral sensor Y
(conpar e WoGe11ldes7and b), but no measurenents are procepeedchommissat
sensor for the bi-polar linb | eads neasurenments. For the nodified
pre-cordial |eads (using the conflgurfgions in FIG 10c to f), the Sensors
are in contact with the chest, the 5right hand and the |eft hand of the
user in this exanple enbodi nent. For the pre-cordial |ead recordings the
rel evant Jplididhanspatorfen soremave opretnesithetimpans obthasriBpssibls NETREESBSI ti ons

on the chest. To ev Iua t he Led
100 o £ 19 1 S BT OB Y e e e Sk D T e+
nobi | e plrae 34 8Rd B recordl ngs trial persons, another ECG was then

i medi ately recorded for each trial Si
person using the st -
machi ne nodel ESACTE P8000, using 6 pre- cordi aIg standard 12 - Lead BCG

I5The 5700l 1 | odinblcoltadainto804-AOTei o ISAsIoe NEULF CR DD SPHGUENESTEDI | &

phone 10 %%E%Hﬁﬁnéhé‘ngdd&&be&tt n@QSAdf0, W84, 1060 Dtirglademnblyteaniainne whi ch

tion best correlated with

|r gcg P :j Z dema%rp?e |sg°m$10mhertedllnt0 atm%ta§°tﬂ%@db’vh\’f9? of h@efﬁél? %H’EPBS d%‘%?é ?ﬁgs B
[ I

[ ocor e (RSl sy of kS sdolsh o2 1065 DEGAUIOAIRI PTG WG 102)

st andar d 4£W toeaQB Pested: Hyseuah GAITSFPOMLRI P‘PFé“’WBdetﬁ%cf'Jﬁ' Vgglgoéfgﬁﬂglr{“bﬂ@f the

: ﬁa?fﬂe 0 t NEWEP L UoRfhureS sdchenECae ;framan@adnsmmg 40%eforrola bigsashelide-on00 ECG

conct [ gurat I on of FI G 10e had
pre- cor di angagemert ith othescentagtheoits,f @‘g eiéf red 88*%%8 02 \II:\AltﬁéJrete(Ql shows a

?ggpng; LHSSQT% u‘hgﬁt H&Iﬂﬂ‘&bé&tép@ﬂnét%oﬁﬁ)@s%@d)@%e Sbesqmémt'h)é 8N e phone

1108)
place on the mlddlearcgvetrh%g toafn% gno%ﬁe'ﬁ%ﬂe%@nce 100. Thls can

advantageously help in achieving isolation of the sensors 102, 104, 106 from other
15 components of the moblle phone device 100. However, it will be appremated that other
technlques for mountlng/t' xmg the sensors 102, 104, 106 may be used, as would be
V understood in the art. The biased slide-on arrangement between the protrudlng tails 407
and 409 and the contact points 404 to 406 respectlvely can ensure direct contact and
hence connectlon between the sensors 102, 104, 106 and Main PCB 200, thus reducmg
20 potential errors |n the recordlng of analog signals caused by poor connection or wear
A -and tear of wires or soldermg points over time. For example, the received analog
signals can be processed and converted into an ECG pattern displayed using a standard

ECG grid format of speed of 25mm/s and amphtudescale of 10mm for 1mV.

25 In this example embodiment, to carry out the ECG recordings, the mobile phone
100 is placed in six different ways in which the contact leads 102, 104, 106 come into
contact with the right hand and/or left hand, and the limb or chest to obtain recordings of
modified limb lead 1, ( mL 1) modified limb lead 11 ( mL I1) and modified pre-cordial leads
(mV1 to mV6 leads). FIGs 10a to f illustrate the six different configurations.

20 ‘ _ . | . o _

For the modified Ilmb leads, the bi- polar limb leads | and |l are measured in thls
example embodiment (using the confi guratlons in FIGs 10a and b respectlvely) which
according to Einthoven's Triangle, measures the electric potential ‘between two points.

Thus, for the bi-polar limb leads, there is no need for a neutral lead. However, holdlng



machi ne (nunerals 1111 to 1118). The norphol ogy of the ECG recordi ngs that
were recorded using the nobile 30 phone as conpared to that of the standard
12 - | eadWBCBWME08Bdi ngs showed t he sane consi stent nor PROISGGIWAP0IFAt t er n
(including orientation of P wave, QRS conplex, ST-segnent and T wave) in
235 (98 /0) of 240 ECG trail recordings. The R wave, S wave, and R + S
waves for nmvl and V1 | eads were conpared using a linear regression nodel.
The anplitude neasurenents of the R wave, S wave and R + S wave neasured in
mvl WO M%MQ&BBQ%:&&GHD@%QQO%@ that ainldastonefiogerdofdbexhang caniadts

f t | at I f
The sl opderrel GoRoPRRPASEIGH AR A R TEl et arR Bosta IR} Gence

l nt er val 3haftfsefsod T 2hd bi-pdIB 98D, leBisanersutenarnts. &ior te roedifeddyrergerdial leadsn | i ne

1856 h i d
t h e be S\t%@?n-l]g t\%glcagf q‘%?ﬁ lob?’l P\éal ot %o Q'atge %epsoQQ Ql%-h EQBntb&QNltﬁ tM‘@&lﬂes@W Itu €,

a standard error
0. 0037890 right frar@5#d toe feftdend of thett@emtbls(@xaroplgmﬂméwmt dgsine %‘F‘&ﬂ&'&? d
devi ati o J reﬁgrﬁhgggle re ervgm tJn thgﬁe XdnstRtval phibés 4t madtdndardgvy el Ve was <
de

0. 0001. the best fit value for the slope was
0. 9963 V\/I[IOBItIQﬂSQl'Bﬂ'Id&hQBterI’OI’ of 0. 0007529 with 95%-confidence intervals of
0.9979 to 0.9948. Standard deviation of resi duI S from line (Sy.x) was

0. 00615 and the p value 10 was <_Q.0001. Cﬂ h I gqogrofltngerval
for mL 11 andTo evaluatmthe mepwiredRESsePtajast §sind It engg BTSSR Hodel . The

' ' ”f‘a{ » e@{?ﬁrﬁﬁé CRbBARLNE | folidvang R |coinpletion oirall GiE mobite phonef 480 ECGEI1 and L
eaads

owed statistically fica carre nt erval ,
the best rererdipgs dial fR?qunﬁea%?tB?feg% % disg1in, ‘Jr‘.a %{g’g?%%e%r E?}%%Fﬁrl?n%f
0. 000467 wd, %Jh G536 e Rfdndarce I Ba@ECa maaﬁneDmSSéIESA@IEBW ushiga geer-d
devi ation of residuals from15 line (Sy.x)= 0.4094 and the p val ue was
<0. 0001. d¢evdialtleads@ndidiimdyieads., the best fit value for the slope was 0.9125
with a standard error of 0.0001589 with 95% confi dence intervals of 0.997

to 0.9984. Standard devi ation of residuals.fromlinpe. and the
p val & was < Ttheowodified timpba@nd @H@ﬂ%ds ??é?aéjﬁl rgﬁ%’d%cpgﬁ'gahed%‘ga'%aﬁl?&?

renote w 1 ?r?fheh§“§|&lﬁermnbééﬂtfdnsgN@rh!SdoﬁléIaﬁﬁ)to determaine vehigh meesmgmentent ,
Person 50

uses .t he nobi onedV|ce (o] hgi .
subsequene9rfigyatien kst WQ”’E@%‘& &"tg U&%rgrmnl %ér;:’l rll% C§5 fs% 'Ehu?cég?gmple GPRS
t hrough t BabYdimehteR wak tupeiananiine matplhoiogy niathamedordﬁdétmdﬁftedt"ﬁ@ leagisi thes
m)nltorlngsstemS al i | a9 ef an 25
appr opr i afiob %E*f%‘ﬁsg& & f{)ﬁgﬁfﬁhﬁﬁﬂn‘ﬂ_higg%‘\@é) b@ét%rr&l%dﬁﬁiﬁléé&i

er son to their
nobi | eopheasy ﬂ@&ll@ﬁth&%ndbfd tZlgad E66, resmtnme F@atheb@o%f@ﬁtpr%rsora'ﬁ' theghe file

510 h JPEG f f
rece;s\lj?ngﬂﬁs efmcr?élg oqyoclz tﬁ%?dgj&r}%&g@egll}gﬁgﬁﬁ?gﬁ) g@%én&r{%ﬁ%@csaﬁg%ge °

per son 50Qomgdraop o/ EIG: 1 @& had t@dmsbﬁorrqlatlomwﬂh the pepprrdial Isedsd ‘z Y
receipt, tthest ar& W%%dfédé’ can be vi evved on the m)bl l.e phone

25 Figure 11 shows 'a comparison of the morphology of the ECG recordings -
between the mobile phone (numeréls_ 1101 to 1108) and the standard 12 lead ECG

. machine (numerals 1111 to 1118).

The morphology of the ECG recordings that were recorded using the moblle

- 30 phone as compared to that of the standard 12 - lead ECG recordlngs showed the same
consistent morphological pattern (including orientation of P wave, QRS cpmplex ST
segment and T wave) in 235 (98 %) of 240 ECG ftrail recordings. The R wave, S wave,

and R + S waves for mV1 and V1 leads were compared using a linear regression model.

The amplitude measurements of the R wave, S wave and R + S wave measured in mV1.



30 512 using the standard viewing tools typically provided on nobile
phones capable of receiving imge files, including zoomin, zoom out and
scrol I'i ngvownimgogeom ng, thus enabling a physician or ®CTISGROMIBOVSSEW

rel evant portions of the ECG notw thstanding the size of the inmage file.
WO 2011/ 040878PCT/ SG2009/ 000359 18 7 FIG 6 shows a schematic di agram
illustrating a backend platform 600 al the 24 hours nonitoring system 506
(FIG5) consisting of a local intranet server section 602 which hosts all
per sonal ahaqurgﬁa%@ataqét.chllywmt cagrethtion. Fonther Raave @mpiitude.dbe best fik04 whi ch

o bsar valieder e eyt p08 uh o d8ndsl eiror WieBod 100 Vifiesss WBhiens for a
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reposi t.orQ:9%4sc éiimdbrdedﬁfw%'ﬁﬂ Shyesidials; TR lipe 2§¥ 1% W’l’%ﬁ@ﬁhﬁl an%éhet e%user
606 dees PRt < @UBbRI ThePi iktBhIcaHd QN iérvaiter mEtiuard L didendstvyerefcomharedser 15

The Iocalr I ntranet server sectjon 602 is staffed by t oner
Servi ce Citga® §ReareorapyasMase! Jﬁge linear regressipn £ r\gﬂlﬁ% fgrﬁPl%elﬁt'é aPéanﬁ

queries wWaeR/d R&YmE A eindI IDlltlé)adsf‘éhoﬁed\stalstu@ﬁynsrgelfbmlqorrelahmn‘rF@r thel‘HB

operators Il serve al and r I
P or mat | it DRoeREEador B, Sy ey Opes £ MR E 48 SrbP of DeoBe na
i nf or mat.i gy 9% daafidenes mterVile of D4 Ntet0.8%01y Standardtdeviation of fesidyalafre®@d by a

Pter L Tr%g%ﬁgﬁﬁng%@ @‘é@r@ea“ 45’00 Bobl. F@%fhe"@ﬁ rﬁ%r@alqlﬂ% bdst el

&S rom therr oone devi ce 100
(FI G 5) tfrtthe siopeewme0.9928 with 8stand2ed kuorr of 30891/5897W@a;?§ % COEIRNCE N t hi s

ot B B aerf 4! S SE0EHor R Rl Horh AEE(SY 3= Dlaseoddd 1| e

transmtt using err phone devicé 100 via GPRS

t hr ough th@wmwwasxﬂ@l)@tommm cations netvvork 505 (FIG 5), the system 600
identifies the user through the user ID 606 that is enbedded in the XML
data string. The XML file is then converted into_an i as JPEG

formag0 for eaB\G\B ehwwry aasystemtandopecass SRIRM 19 e f@'@ﬂ%gf"’gﬁlﬁst 63 the 30

wor kst at i 1‘?11 Eikfh 5001 BNE eRArAPB lehbB bRt Peffon S0h@iskls the rhdbile phpmeogr amred
into the no

assenbly dedce oo D £t e g £ SRR Al Al B
E‘;; 'r gg '02 Pﬁ%tég%ﬁf#\ae égﬁsﬂﬁg%d# 3 ttﬂr?s\ﬁlfelés%ﬂﬁteﬁonmdn??:b?trmblnbgvcmluEf%rAt thed24
100, olro ahp Uig§t moniteringh &Yt wif: C‘N}% ﬁeéjeJlégtJ Q%igésﬁ% t}g q‘%{eyee?\??@&gd &Yl ce
2011/ 9408 23 Ploptistc?3h DR TRt Hefdk to person 500 e.g. via SMS 508 to their mobile phone
devnce 502. If required, the ECG can be sent as an image ﬂle 510 such as JPEG format
to any other mobile phone 512 that is capable of recelvmg |mage files, for the purpose of
remote consultatlon between person 500 and a physician or doctor. It will be
appreciafed that upon receipt, the ECG image file can be viewed on the mobile phone
30 512 using the standard viewing tools typically provided on mobile phones capable of
receiving image files, including zoom-in, zoom-out and scrolling during zooming, thus
enabling a physician or doctor to view relevant portions of the ECG, notwithstanding the

size of the image file.



medi cal feedback fromthe system 600. Once configure [

devi ce 100, the backend platform 600 will then bg ab:jeo'?ot 'h(rae(r:rggln! gePh?ES
user by rOchIg087Re User | D and nobile nunber stored i RCTIHE2EGIOFA. dat a
streamw th that stored on the backend platform 600 database. The User ID
and nobile number are-thus created ingthe 5 database during rhe

Regi stration process where the user fills in their personal particul ars and

medi cal history, if any. In this enbodinent, th
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embodi mewhich aiostseall parsenak infernagian ohheorseaih a8 d&hi Oﬁeﬁf tNrSre{e %B ?ogﬁp%&,
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o o it of 3 RaCH R eirf%@sgﬁ"eg figmichy ldreseh malny 198Get and 110

c rf?flp°§ e co onen s of t c ut-er nodul
902 typi cipk LeraDBOBbesNE contrireanyiindication A @?@Hab@f‘é“ Zgﬁ%ﬁr n a mannere

known _to the person skilled in the rel evant art 30The appl i cation program

is tyhPcally supplied to the user of the conput
The local intranet server section 602 is staffed by a group of Customer Service

Operators at workstatlons e.g. 612 who will answer to users’ queries when they call in to

the Service Centre hotline number. The operators will serve all requests and queries
pertarnlng to the personal rnformatlon of the users as they do not have access to any

20  medical information of the users. The Internet server section 610 is staffed by a group of
Technologrsts at workstation e.g. 614 who are qualified to interpret ECGs that are sent

| by users from their mobile phone device 100 (FIG 5) to the Intemet server 610 24 hours

“a day, 7 days a week, in this example embodlment

25 When the Intemet server 610 receives the XML file transmitted by person 501
using their mobile phone device 100 via GPRS through the wireless telecommunications
network 505 (F|G 5), the system 600 identifies the user through the user ID 606 that is
embedded in the XML data string. The XML file is then converted into an image file such
as JPEG format, for easy viewing and interpretation by the Technologists at the

30 workstatrons e.g. 614. In one example embodrment the User ID is programmed into the
mobrle phone device 100 at the point of salefregistration during assembly and
configuration, and accessrble via a password-protected menu. During initial user setup,
the user inputs therr mob||e number corresponding to the SIM card they are using in the
mobile phone device 100 or any other number on which the user wishes to receive



system 900 encoded on a data storage nedi um such as a CD-ROM or fl ash
menory carrier and read utilising a corresponding data storage nediumdrive
of a dat avetoriages7devi ce 930. The applicati on program i crasado@ndo3s9
controlled inits WD 2011/040878PCT/ S&009/ 000359 20 execution by the
processor 918. I nternedi ate storage ofg program data may be acconplished

usi ng RAM 920. FIG7 illustrates a working screen capture 700 on a

wor kstation (e.g. 610, FIG 6) for the Techpol ogi st l? \A:ch702|s
di spl ayenhedtnaltfhedttaolp fioml the systee6a%: [Qneg cPHBIYPY AP té"bm?@ g Rﬁonceu Fent ECG 704
that is ﬁ’?é %{]‘é{é‘cg&ﬁéﬂgrta{?@mp@dd fimthed be Qtﬁteweeaxgheefrthe LisertHyi matelmmrpiee
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st andar dUs@dDg@nddetiiegmbgr stersddr ther ‘%Md% S?r'f)l 'tﬁqr&ag%gotc 10mm f or
1mV. 10 packend Eﬂﬁow de}lj‘ﬁ’oa@@@'ﬂ@@sersmah&n‘fdbﬂe;hwﬁbﬁarélﬁmsmtetdakm by tge
user upon regiStration_of a _new user ,acc e and is
t he b3si gatgh%ge quing the Registralipn Progess ‘%'Pﬁﬁedﬂbdj sg\‘@tsagyeﬁ‘ ?z?sro}{él FEEHI es or
devi at i 0B84 mEQical tﬂétb@nﬂﬁrﬁlsem tr@mmagemumbﬁlwmov\s drolD Wﬁﬁﬂn'g%t%f the
current ECG 704 wi

i rregul athe P& thet Cﬂ@@'i"é&"gﬂg %055%%? %OZ.%ZNonJ ShaaaH FBLRD Yation

‘as care exam nation of the current
ECG 704, idmffagash@hbdryis alse captateddofamglarEQfﬁhﬂaEC@é(“ﬂj— dia efrea™) such as JPEG
in this exanple enbodi nent as conpared to a notion inmage format (e.g
vi deo) such as MPEG 20FIG 8 illustrates a customer screen capture 801 for
accegs to a hankidackeraf platiord0B0®f theeexasenle gmberinesygaR fei P MU account

online on the Internet he®iG o, D oo enen
as Bl ood 4 UtoLe™s °°’§Pood§555%®§trﬁd§h§8'g&§’%% gf]g’ﬂé’wn PR ngeyel

ol esterol di[3 ﬁh t%abul at ed
and di splimplethentedyas shitvanen $5ctb a8 CHRPYISE ProgRam tReng St‘f%cr‘r‘iet WHENR Y% t hei r
mobi | e phane dev (E | EmButéheydts@ar o0m td cendudrtbe 25
noni t or tclog]plugerer %'%?%&%éparégt@eﬁéw%%@b&gg (%h tof | ny. BI e:nt er ver t he
| nt er net ,methodh cg‘rﬁtlphemplﬁe@ﬂb@@ﬁ‘ﬁat i ol GP'B‘PH?roSXF‘% 5& eSLUPR gerst andi ng
and view Ng, O¥&méy @bﬁ’qn;%t rhddles Aiptdied kemanfgazham msusﬁe)goq)aryd.:am ans or

doctors to r‘Pg' tor tﬁe trends in the usg S _heal (?q@rarreters renotely
(upon autrbtwtalllxa!tfpgwubs*e\t@ﬁ? %@Braﬁ adisPiay é%’ Wper [ ate advi ce.

The computer module 902 is connected to a computer network 912 via a

suitable transceiver device 914, to enable access to e.g. the Internet (only in the

20 case of computer systems on the Internet server section 604, Fig 6), and other,
Intranet systems such as Local Area Network (LAN) or Wide Area Network (WAN).

The. computer module 902 in the example includes a processor 918, a Random
Access Memory (RAM) 920 and a Read Only Memory (ROM) 922. The computer

: module 902 also includes a number of Input/Output (VO) interfaces, for example 110
25 interface 924 to the display 908, and /O mterface 926 to the keyboard 904. The
components of the computer module 902 typically communlcate via an
interconnected bus 928 and in a manner known to the person skilled in the relevant

art.

30 ) The applicetion 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: mectium drive of a

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



30 As mentioned above, in the exanple enbodi nen [

/ , _ t, the health profile
800 accessible remotely through the internet server 604 (FIG 6) doespnot
contai n awy2pevmoestal i nformation of the users, but rathecTiss2emmoesat ed
(on:cyz]I vmt_thl_the c_]thrrent user I D 810, preferably ensuring the
confidentiality of the medical inforpgtion while providing the WO
2011/ 040878PCT/ SG2009/ 000359 21 conveni ence and flexibili '?y of a virtual

health repository accessible fromany | ocation via the in
. . rnet.
wor ds, eaecufién &p tbamnocmssprs8&18-us'@tef@aé'ﬁteaét%ag&e?éB??Qb%Pf %n'ﬁ@" ggﬂaﬁtk!"ﬁé

attack ol Lh&i i : .
SHe SNt SR PRANPoALCess to the health profile 800, there is no
data-accessPﬁﬁ e %f) thggt person that identifies the true identity and ot her

personal information 50f the actual person "behind" the health [
| _ ( _ _ profile 800.
Such per sonal gy fidBkdsOwbikingtcheels @aptut 700N a workatation (eg.\630, BIG20) A

met hod of managi ng nedircal in L,on .accordi [

conpri sefor theelesheqiagislp. %W'%Eég‘?@gﬁ%@s?ﬁﬂ‘fe&%&ﬁ T %)0% rg%'} oﬁgﬁe{%&%ﬁe?go%nent

It (r;t ; ggﬁt ﬂggg:a\sgge g@re‘uhgwa?ewahhéthhawsplbwqam thertmitonrifalfrofdhe agrees Wssoci at ed
S € . uni que 1 b; Sti.n ; '

on an InthﬁW“P'%Wm%%n‘g?ﬁgﬁa@?cﬂeﬁﬁﬁ%ggoﬁé %'ﬁ@f% o‘rrgrfnz? ?gﬁ :J:ers

i ndexed fg $thRiaidiEDE ghidformat bibyeedf air25emuh and amplitude ssalesefintAmM PO mat i on

hosted on the intranet server, is associated with the nedical information

host ed od™Vhe | nt ernet server by way of the 15unique IDin a manner such
t hat 4phe personal information is not accessible via the Internet server.

A net hod of provi.di diLSkr . RGO 1k ' '
an exanpl eventrgg i%%‘?‘ec%@%r ?@égse?}e%ﬁi%?ég%tgg?ﬁ%ﬂr ti)ﬂﬁé %saccpd;rdleggaggd
20 f or matedistption ofibiney wser accrub WitEde sarvige CeRfepnbis e 1[—2» ‘l)g@%ﬁ" bile

o ot st FHEL R BRTedBE o 4] EGUBKRS. A divhrke ooer e
mar k- up |savgniagreubiysbiows far rrampagsen Qfdh@/é?’f?%&ct%g& g@ﬁitb%ﬁ%ejﬁg ﬁé the e
PP ST B ] ki ggees ol e omcmgmmpoten et
: current ECG 704, made easier by the static imagen ?olrrlr{gtt (re!galmcﬁl?g s!u%ﬁtagngG in
" this example embodiment as compared to a motion image format (e.g.' video) such as
~ MPEG. ' ' |
20 ‘ FIG 8 illustrates a customer screen capture 801 for access to a health proﬁle‘ 800
. of the user after logging into their account online on the Internet. Other than the ECG log
802, health parameters such as Biood .Glucose” 80_4, ‘Blood Pressure 806 and
Cholesterol 808 are tabulated and displayed as graph trends based on user inputs
transmitted from their mobile phone device 100 (FIG 5). This allows the user to track and
25  monitor their health parameters and health ‘proﬁ|e conveniently over the Internet, with
graphical representations of the data for easy understanding and viewing over a period
of time. Another use of this is for physicians or doctors to monitor the trends in the user's
_ ‘health pararheters remotely (upon authorization by the user) and dispense appropriate
advice. ' '
30 ,
As mentioned aboVe, in the example embodiment, the health profile 800
~accessible -remotely through the internet server 604 '(FIG_ 6) does not cohtain any
personal information of the users, but rather is associated (bnly) with the current user ID

810, preferably ensuring the confidentiality of the medical information while providing the



The descri bed enbodi nents provide a nobile phone that is adapted to
directly 30 record physiol ogi cal data such as an ECG via direct contact

wi th t he Wo91194p878ce preferably wi thout the use of adh®SIBEE2HRA80359

el ectrodes, to process the physiol ogical data, to display the physiol ogical
data, to store the physiological datazend/or to transmt the physi ol ogi cal
data via tel ecomunication nedia to a renpote backend 24 hour nonitori ng
centre. The data can_thus also.pe trapsmtted acro {[ransn tional.

2011/ 04087 BYRNE 0D P00 9 F BRI FPRSorY RECHRPIE TR 8N, LU Ve 24

hour nNONithOKieREEt.CRINSther Warbs, @eh ffan b itherbetl asatsuel asalpetsen perforotgy a

i ncl udi ng mgbi |l € phon can _be acce t e n ECG
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transmt ta%desblblet touhdt prgsdnhthat identfies dthieetewe Entith endrothier persbmal énformatibe ex arrpl e

Cbi Pt o8 eereyA pafests Po e et eEotl, Suf BERoRT grdeh 4200 T1 i e

f or converpentheielrdndvbaiveo8dZng and preventive heal thcare assessnent that

can be used ‘anywhere, anytine. Hence, anyone with chest pain, palpitations,
irregular heart rhythms or synptons suggestive of heart disease can obtain
an i nmedi at e recoetiod gofofmanagireCeedienl t inéormatipn crcsarding: tor aRsAFaRIE via the

tel ecommyp) &o%&g&s?ﬁfﬁs%stﬁetﬁgpszgf BN g”?é}’sél%l'lﬁﬁrrﬁ&@éd BN u¥disréh arcess to

physicians 1S avai egration of the ECG nodule with a
nobi 11@ pliotenebserven anfigured sHeh é)?ér‘iﬁ‘.ﬁ ée@ﬁ%dﬂfﬁﬁﬂ?@%ﬁxﬁéﬁf"a@@édgIefCBnabl es

the nobi 'x?sep%grbeuﬂli&MéQB TadeHHaﬁﬁg ARl %ﬁ&%éﬁoamfﬁmuﬂeﬁse@ﬁ AMNntefrgor di ng,
processing and transmtti ntggt evice, and as a npbile %irg’p{ tlge The 24
t

hour ronisesver rgnfigkred ssyishnibiat fipsmericahinforaRieR is iAgsy dB¥pE Qing of

SErVers, \Graresy, 665 eaé’rﬁ'ukerc ahé rp%rs%)ﬁ%t RiforaatoR hb@l%kitd%&feelntfﬁﬁett ﬁrVérg|520
system advant ageousl| i cal data, an

r rs as
gl ucose, aﬁse@atesr%gs%ﬁéne%'ﬁ?@@forfa?@n hosted o%ﬂ?ﬁp@g%ra?toﬁervq_r y %Wo?f tE? erol ,
HDL cfipl asfiQUedlD int & intn¢ee SuBIe Shdtahd persenalridformatish i raplaayeskibld/vidi thel
paranmeters such as glucose, blood pressure, pulse rate, total cholesterol,
LDL chol /8t8ERSISEMBBL chol esterol, triglycerides can be displayed both as
tabl es and-graphical format for denonst r at | ng the trend of the 25 paraneter

bei ng nonitore i i of ecei ved
directly fr om"%j methashPf Broﬁ’h‘ﬁ% %&eé%dg{;%o% g@{“ C??%r%ﬂgggg ragg%@gnitg devi ce,
and is tramsramplederdbodiotehy comneea sadeiving datacioranimartsapi langursei basedd

infr rugct h no
ot her 24t BEGrekfarsing &, PR LR b Gn AErCtSRIVEY viD @ FoBlg BN 1O
across t rétalsla)ang (UlrmEClﬁbtmdatermstattlon @waetecbmmlsti @%@ Workstation, eernectedei ve 't he

| nfor Mt { 1o rihboseHid Rdthd TRBLEd BIANE 1 Rakif, AbERERIEL détirizen medi a.

Wil e GPR 'S .use ransm -t medi cal dat thé servers i n one.
enbodi menand tenverting the TGW%QW‘OHGWB‘P@W‘B@@GQQQ%% foprgat into image

data in an image format for transmission via the mobile network.
25 ' '

Industrial application’

The described embodiments provide a mobile phone that is adapted to directly

30 record physiological data such as an ECG via direct contact with the body surface
preferably without the use of adhesive pads or electrodes, to prbcess the physiological
data, to display the physiological data; to store the physiological data and/or to transmit

the physiological data via telecommunication media to a remote backend 24 hour

monitoring centre. The data can thus.also be transmitted across transnational



appreci ated that the systemcan be nodified to use other tel ecomunication
media for transm ssion of data in other enbodi nents. Medi cal data
such as BRG2H/N4P8directly transmtted fromthe 24 hr ROEMISGENI9MG03S? at i on
to anot her nobile phone such as a physician's phone so that the personal or
attendi ng physi cian can have rapid ac2ess to the patient data. The nedica
data such as an ECGis sent across to the receiving nmobile phone as an

i mage file s f

thyant nodoHEg ot P ekelyel By o5 PEGFIHRANTRBhS AN BOThHiRea to
able to \utlsenaidbﬂede\lfmsﬁﬁémdeg ohile plwnes, andrean dadcreRsge vieitheiftesiethARs 10
jpeg files {38e§a?pe c‘aU’P%dg. Q/tﬁy dTrQb f&ﬂﬁ'&méé?ﬁtrﬁaﬁnbsm pRofh¥Ad cian to

have accé¥s 157en enever the need ari ses.
The per sdraabmittedi byaltotdmra ib‘fe éplehbﬁ%e@n sﬁf othedmphile: bone iRothe REIIRISr i ng

statiQn Calh Afmd Ghs Eﬁﬁxgle%{%&é%ﬁ ahdie\thbiglphBies Béiy Wtﬁé'llyfah%bﬂg%@ﬁdllﬁt e

i ndi vicdual I 5ed passwor %gh the internet via | e, phgne or

ot her conmesaity,dmﬁenethafrtt@ dessribed emfodinests FRN ATOYiIAR P GPNERIERE SBEr son

w il di s
data to b noH 8e5§i I??E%vé}m/e GeAtRER RBYsIPRInS Mattartps asddaiywherd, dnﬁin’ne)w t he

be bel on t t '
nedi cal d3ensei anyeiggwith hest B3ini H%H‘fq ‘Ppga?rnéwgar o li‘ﬁf‘@g%hg@g‘? ORgi5t -zli-hgan

be made aé(@géﬁbé%f ﬁ@anadlgé%éeaabbtahmnmmlaté ret:hemlgrwwsum(abnatﬂecﬂeet he
physi ci an

have access. via 20 the int ern ar i assword
or  by!Get®@nRe iﬁi‘sﬁ“@c%ﬂ‘&rtﬁ'ea%@%'caa@%mﬁ af ﬁﬂ%%ﬁ%ﬁ g'tqrs}%ﬁg?aqlon
i denti fi cgidroBc&Rd® phybiclenk Is dveilavpr eci ated by a person skilled in the art
t hat . numer ous vari ations and/ or -nodi fications may be made to the

present invention as shown in the specific 25enpbodi nents w thout departing
from the spirithi9intepapn ofthé IECG moeitel with asmbbilaptiopedRSB miasiste: inTHe pr esent

enbodi nents ar e, ef or 0 be :
T st 1 ot PR troppinees Ryt farte SRS bR ol Hhens é@%@*&%@e@%m
CLAI M3  1lbothas)ECE defecionmestagingg proegssing anchiransmitting devigen 8nd s @npbile
conpri si n@l an intranet server for hosting personal information of users

and confi §f%&d such that the personal information is associated to each -
user by a unique ID;, and :

The 24 hour monitoring and response system in example embodiments

comprising of servers, computers, call centre system and a healthcare monltonng

20 system advantageousiy allows medlcal data and parameters such as ECG, glucose,
blood pressure, pulse rate, total cholesterol LDL cholesterol, HDL cholesterol,
tnglycerldes to be recorded and d|sp|ayed Medical parameters such as glucose blood

" pressure, pulse rate, total cholesterol, LDL cholesterol, HDL cholesterol, tnglycerldes

can be dlsplayed both as tables and graphical format for demonstrating the trend of the

25  parameter being monitored.

In the example embodlments medlcal data |s received directly from the mobile

~ phone adapted as a detectlon and recording device, and is transmitted dlrectly via
existing telecommunication media and infrastructure to the 24 hour receiving and display

.30 station with no other intermediate device, and allowing the medical data to be
* transmitted across transnatiohal boundaries to other countries. The servers receive the
information directly from the mobile phone via the telecommurjication media. While

GPRS is used to transmit the medical data to the servers in one embodiment, it will be



an Internet server for hosting nedical information of th

configured such that the nedical information is indexed gyutsﬁ(rasuﬁingue | D
wher eby, WoOr0sasps78ser, the personal information hostedPOm/SGae0%0M3SANEt ’
server is associated with the nedical information hosted on the Internet
server by 10 way of the unique ID in 2 manner such that the personal

isgfst(:)r mat i onI S ngt accessi ble via the | nt er net server. 2. The
emas claimed in claim1, the Inte
e T aspmeatoRihat RenRis San Pr SRR fre ShRT AeoRifuftatior mEaR LT o, T

3. The sysisfiddish &'d@ta’Tﬁ@tHe‘ﬁeﬁibaulmeBts. wherein the nedical infornation
conprises data representing an ECG 204.The systemas claimed in clainms 2

or 3, wherein the nmedical information conprises nedical data manual |
t
'Zn'; 8 Elhewhrmbl M@dltﬁﬂQﬁ% such asdECG ca?h'ﬂbe @ysttydranamlttelddnonethelz‘t h{rgordadngo f yc: glplrjns
erein e rece med) { 0. t
b 2 Staton tosanolfes BoBlecons Tih e PHAcEs Bbpk"EPREe! sdriabot 1 a0
server l%ttéﬂéﬁr{d‘rﬂiysre@ﬁfcaguamlra'puram:esa/tertme pajientriatai Jhe rredigab dAASHELS he ECG

for trans mgﬁ:z# ﬁga}ﬁ: %rcg‘%z? %Degekéﬂﬁg H‘ﬁ@fe(%ﬁoﬂg L8 AR irRadPhé Eﬁcrﬂ@a gg fiR07. The

syst em a8" ata representin e ECG
mar k- up traagmagmg‘ mohit phanecthtis @dyantagenesly geas,eqt fg%}ﬁ't?e?%?' Rftvgpsg 9 ‘s in @

][ gﬂrgts enth b Pk bl EREH R ECBHIAH]Y qué%trea@mgéﬂldsrﬁﬂeaé ile
10  jpeg files in example embodlments This enables the patlent s physician to have access

to the patient’s data rapidly whenever the need arises.

The personal medical data of a subject stored in the 24 hour monitorihg station

* can be accessed by the individual person with the appropriate individualised passwords

15 - through the internet via the mobile photne or other computer device. The medical data
(only) of the lndlv1dua| person will display and does not contain any personal data that
could allow the data to be |dent|t' ed to be belonglng to any particular individual. The
medical data is tagged with an identifi ication code. This medical data can be made
available to a persorlal physician if the individual alIoWs the physician to have accese via

20 the internet, e.g. by sharing the password or by setting up a secohda’ry access account

linking to the same identiﬁcation code.

1t will be appreciated by a person skilled in the art that numerous variations

“and/or modifications may be made to the present invention as shown in the specific

25 embodiments without departlng from the spmt or scope of the invention as broadly
described. The present embodiments are, therefore to be consrdered in all respects to

be illustrative and not restrictive.



WO 2011/ 040878PCT/ SG2009/ 000359 25 8. The systemas clainmed in any one of
claims 1 to 7, wherein the Internet server is configured for hosting a

nmedi cal pwofanl4vere site accessible by the users. 59. Thecspsbemoassel ai med
in claim8, wherein the nedical profile web site is configured for

di spl ayi ng the medical information hogjed on the Internet server. 10. A
met hod of managi ng medi cal information conprising the steps of: hdstihg
personal information of users on an intranet server configured such 10 that
the persdBlAIM&formation is associated to each user by a unique ID; and
hosting nedi cal information of the users on an Internet server on%igured

such that the nedi cal information is i.n e uni au
each user, thd.perdowalem fﬁT@?Q’ﬁi’BW@r{“%g 0%3 e qenﬁyF%ﬁ-'e?oservr\e(:&ereby ror

assoc. at ﬁd Vi (3 TR fof RbamgRbdrsendldstordatam ovhesersiped monfigeeder by 15
y O e unique IDin a manner .such a&the I £ on i s not
accessh bl guchitaa tWI%W"ﬁP’é?'r‘f@‘P”%%Wé? &Ssbelatéd to ﬁafh%ﬁﬁ&ﬁg uﬂlqg' gfs)n%}ic!il med | no
claim 10, fur thehtdrmstRicher fer Hosted metigahinttinmation nﬂ‘tbemensmndfmﬁg‘é{eﬁ‘bbl l e
phone via a nobile network at .the.lnternet
such that the medical information is mdexedrb?/ the EH[]@E 1D;
whereby, for each user, the personal information hosted on the intranet
server is associated with the medical information hosted on the Internet server by
10 way of the unique ID in a manner such that the personal information is not

accessible via the Internet server.

2. The system as claimed in c_laim" 1, wherein the Internet séwer is
configured for receiving medical information frdm a mobile phdne via a mobile
15  network. - A

3. Th_e‘ system as claimed in claim 2, wherein the medical informaﬁbn

- comprises data representing an ECG. -

20> 4. The system as clalmed in claims 2 or 3 wherein the medlcal

|nfon'nat|on comprlses medlcal data manually |nput into the mobile phone

5. ‘The system as cléimed. in any one of 'claim‘s 2 to 4, wherein the
received medical information incorporates the unique D.
25 | |
6. The system as claimed in claim 3, ‘wherein the Internet server is
further cbnﬁg_uré_d for converting the data representing the ECG for ’gra_nsmissipn via

the mobile network to remote mobile device.

.30 7. The s,yster;r‘\. as claimed in cléim 6, wherein the data representing the
ECG is in a mark-up language format, and the Internet server converts the data

. representing the ECG in the mark-up language format into an image file format. -



20 - 12. The nethod as claimed in claim 11, wherein the nedical
information conprises data representing an ECG ' 13.The nethod as clai med
i n cl ai neWQRODY04478 wherein the medi cal 25i nformation c@eBISGIeL/nEd? cal
data nanua!ly i nput into the nobile phone. 14.The nethod as clainmed in any
one of claims 11 to 13, wherein the rggeived nedical information

I ncor porates the unique ID. 3015. The method as clained in claim3, further

conprising converting the data representing the ECG g :
for transnissiBon viThetdystembIAs| glawng gNY & eﬂg?lgl%a}[ Eotepg@g}éeir_q Qﬁ%server

igll/ 040*?&%??} I SRPRUSPAGSRE f8|_6hostinﬂ a medibal prbfie bl asesditle bgdhé n cl ai m
, Wherein e data representing the ECGis in a nark-up | anguage format
and the rmseffod conprises converting the data representing the ECGin the ’
mar k-up | anguage format into an image file format. - 17. The nmethod as

clainmed in any one_of clai. 0.to, .16, .f . [ Si i na: i
profiBe web si%e aJ@Sﬁ?tSI[Tbngsbéamng 'ﬂ&@’@%&m%e"fﬁ‘érmﬁ%@gér\%é{;*ﬁig\’%\g%}té edi cal
18. The nelhARhuA&d fblralsméqirigrthéhﬁédﬁnalﬂ‘\formnodnboste@nprl?heslnﬁ&jndi3§p\fe&yi ng the 10

medi cal infornmation hosted on the Internet server ' :
web site. o _ on the medical profile

10. A 'method of managing medical informétion comprising the steps of:
hosting perSOhal information of users on an intranet server configured such
10 that the personal information is associated to each user by a unique ID; and
hosting medical information of the users on an Internet server conﬁgured
such that the medical information is indexed by the unique ID; -
‘whereby, for each user, the personal information hosted on the intranet
server is associated with the medical information hosted on the Internet server by
15 way of the unique ID in a manner such that the personal infonnation is not '

accessible via the Internet server.

_ 11. The method as claimed in claim 10, further comprising receiving
medical information from a mobile phone via a mobile network at the Internet server.

20
12, The method as claimed in claim 11, wherein'the medical information

comprises data representing an ECG.

13. The method as claimed in claims 11 or 12, wherein the medical

25 information comprises medical data manually input into the mobile phone.

14. The method as claimed in any one of claims 11 to 13, wherein the

received medical information incorporates the unique ID.

30 15. The method as claimed in claim 3, further comprising converting the
data representing the ECG at the Internet server for transmission via the mobile

network to remote mobile device.



19. A data storage nedium co | Si [
nprising code neans for instructing a c
§¥Zggng$gwgéggzhg a method of nanaging medical information congrisiggpghgr
configuréd o sggtprzonal Lanrnat|on of users on anPCRISGANLL00E3EY ver
_ personal information is associated
a unique 1D, and hosti ng nmedi cal i nformati Clsers ananer Y
; _ ~ ormation of the user
I nternet server configured such that%$he medi cal i nformation i: ?Edgged by

t he uni que | D, wher eb
) y, for each user 't ' '
05t 60 an- t hewg,nt rEreseBdss gmatin doKod pAVRRIoR 1 SR AREEAORNS MR or mat | on

hosted on th ~ '
the. per SBRG = i TATE G E s Hast ol <Rl G e e
) e t
20 A Sy ahaopeseniroihdEQS i beiaieB Eracest KB PARB IR TR | e o5
) ing: an Internet server configured to ive i
g[ k-_uE_ |'anguage based format representin g reco 8 ref&(?cel v\e/_ oo IBi ?e
n s\;I)vIOg i,nan;:lhﬁ_. The meth Iadt@ﬁi%ﬁ'“&%rﬂﬁeﬁ‘?‘gcﬁ’"ﬁoogz&"a&%gn erﬂe?ésg]rd\%r for
disp i% toﬁg]pH%PE%%{i,ﬁ% r?lgﬁ;aegg;gg chﬁi'Lé wgb]gyteaactaesiiﬁkel byitee usewsnising thecei ved
( e’ i sed fornmat; erei h
I s furt hdantecehéérgered for converting the received d:';ttnatiﬁ Lﬂtee;rgre}(_igvrver

| anguage based format into ima i - .
via the nobile network. ge data in an i mage format for transmission
" 18. The method as claimed in claim 17, further comprising displaying the

10 medical information hosted on the internet server on the medical profile web site.

19. A data Storaée medium comprising c_bdeb means for instructing a
computer system to execute a method of‘manag'ing medical information comprising
the steps of: ' |

15 " hosting personal information of users on an intranet server configured such "
that the personal information is associated to each user by a unique ID; and

hosting medical information of the users on an Ihternet server configured
such that the medical information is indexed by the unique 1D; '

_ 4whereby,' for each user, the personal information hosted on the intranet
20 'sérver is associated with the medical i‘nformation hosted on the Internet server by
way of thé_ unique ID in a manner such that the pérson'al information is not

accessible via the Internet server.

20. A system for providing distributed ECG recording and.ana|ysis, the
25 system comprising: '
an Internet server configured to receive data in a mark-up language based
format representing a recorded ECGviaa mobile network; and
a workstation connected to said Internet server for displaying the ECG for

" interpretation by a technologist from the received data in the mark-up language

30 based format;
wherein the Internet server is further configured for converting the received

data in the mark-up language based format into image data in an image format for

transmission via the mobile network.



27 21.The systemas clainmed in claim20, wherein the system conprises a
first nobile device configured to record said ECG and to transmt the data
in a mar kwp 2banmgesrge based format representing the recoPdedGE@F0003a9t he
nobi | e network. 522. The systemas clainmed in claim21l, wherein the first
nobi |l e device is further configured toz.,di splay said ECG fromthe data in a
mar k- up | anguage based format. 23. The systemas claimed in any
one of clains 20 to 22, further 10 conprising a second nohil e device

confi gured for2t.eceThe sypternasi ¢laigeddiatciaimn2Q, vhergindee Systaet conprisedd nobi | e

netvior k1 Bt fiobs 808 clritgARABMICSM Ll PEERYRAo transmit the datd 4 2 FiSYSt e

as claimed 1n any one.o ] , ereint ) station is
conf i gur edpfangusperhasethfennat repigsepting thadgecerdedbEef Ve therrepkile mb@Pnd 15 t he
ECG fromthe received data in the mark-up | anguage based format of a sane
user. ' 25. The systemas clained in claim 24, wherein the,

ref erefce ECG 3Ad t Fee Batemasrslaimedrin Qaimel aesein the fist meplle deviraiyuage

based f or gRheRcBnfiflirsh fPAiSYIBY sARIEEGBOYSM the datalia’a madbuflamBliags baded |
provi di ng distributed ECG recording and anal ysis, the nmethod conpri sing:

recei vi ngf‘?ima& in a mark-up | anguage based format representing a recorded
25 ECG at an Internet server via a nobile network; - displaying the ECG for

i nt tati t echnol ogi st wor kst at i : ' i d
|t or het aer voRS r oS ISIBR Sy EETBS i AL Bl TR [ hatate. MACEH

}‘ or mayo agdmpgsi?g a se:[co_nd Emclsbllgrcﬂévﬁtga t%rﬁ"llgum;bfoveet;aﬂMQatﬁmimdge ?aia kn thee
anguage Dbase or I Nt O, . . a . r

tr ags m'gss i"B?ﬂ‘?/Pg"?H\ga H{?D’PP%'?%%?WXB%%Q dispial dnthe s4AAE "I'O%lg%te\" :

24.  The system as claimed in any one of daims 20 to 23, wherein the

workstation is Conﬁgured for simultaneously _displaying a stored reference ECG and

15 the ECG from the received data in the mark-up language based format of a same
user.

25. The sysfem as claimed in_claim 24, wherein the reference ECG and
the ECG from the received data in the mark-up language based format are
20 displayed one above the other. ' :

26. A method of providing distributed ECG recording and analysis, the
method comprising: ' o _ _
receivihg data in a'mark-up language based format representing a recorded
25 ECG at an Internet server via a mobile network;
displaying the ECG for interpretation by a technologist on a workstation
_connected to said Internet _serVer from the received data in the mark-up language
based format; and ' -
converting the received data in the mark-up language based format into
30 image datain an image'format for transmission via the mobile network.

27. The method as claimed in claim 26, wherein the mefhod further
comprises recording' said ECG on a first mobile device configured to transmit the



28 data in a mark-up | anguage based format representing the recorded ECG

via the nobil e network.. 28. The nmethod as clained in claim27,
further cwoppiigi4ogysdi splay said 5 ECG fromthe data i n acmsGkewpodsanguage
based format on the first nobil e device. 29. The nethod as cl ai ned

in any one of clains 26 or 28, furtherzacorrpri sing receiving the i mage data
in the imge format on a second nobil e device via the nobile network for

di splay on the second nobil e device. : 30. The nethod as

cl ai ned i datanp amarietip darguagedtased fadat frepresentingotiveriesdnigd SE@@ Iviatteous| y

di spl ayi ”%o@iléhg&\@‘i’kref erence ECG and the ECG fromthe received data in the
mar k- up | anguage based format of a sanme user on the workstation. A

31. The nethod as clained in claim30, wherein the reference ECG and the

ECG fromthe rggeiv ( i Qet ik L | W&ﬁ@@, :
di spl ayed one a 'oveﬁ%g@ét der‘.e’ Chi%’?%&ﬁé%?na ??gr age medi %H{gggﬁ‘%yg%ﬁg code
nmeans 9 or ECGstremdee datadn edngristuprlarguage based Brmatieethe firsk mebkiledevistovi di ng
di stributed ECG recordi ng and anal ysis, the method conpri sing: _
receiving data_in a_mark-up | anguage based format representing a recorded
ECG at an I nteffet Eef VBethod 28 CAFBEY dN nAtMWEPR; °f2§l§’i‘r§?ﬂ2£/i%gzqgv h&rtheis f or

i nterpret abﬁnpnsihg{ récehvifd thel inabs daliinaheiidgd Rimhatbrc 2 RBESHEMobe §aVich
Internet server fromthe recelyed data in the mark-up | anguage based

format: aM@ the mobile nghyack %‘i’rﬁ’&F’YWeor}tgﬁéF bl 99Y19%he mar k- up | anguage
based1format " into i mage data in an imge format for transm ssion via the
nobi | e net wor k3030

comprising simultaneously displaying a stored reference ECG and the ECG from the

The method as claimed in any one of claims 26 to 29, further

received data in the mark-up language based format of a same user on the
workstation. ‘ | '
15 o . .
31.  The method as claimed in claim 30, wherein the reference ECG and
the ECG from the received data in- the mark-up language based format are
displayed one above the other. . ' ' ‘

20 - 732, A data storage medium comprising code means for instructing a
~ computer system to execute a method of providing distributed ECG recording and
ahalysis, the method comprising: o '
_receiving data in. a mark-up language based format representing a recorded
- ECGatan Internet server via a mobile network;
25 . displaying the ECG for interpretation by a technologist on a workstation
~ connected to said Internet server from the received data in the mark-up language -
based format; and ' A ,
cohverting the received data in the mark-up language based format into
image data in an image format for transmission via the mobile network.-
30



