»ije3e ]1j6T>B% Apparatus and Method of Acquiring and Storing Data of

Cl ose Contacts Field of the Invention 5 This invention relates to a nethod
and apparatus for acquiring and storing data of close contacts and refers
particularly, though not exclusively, to a device with transmtting and
recei ving functions, and nenory, and to a nethod for acquiring and storing
data of close contacts for disease control. 10 Background to the Invention
Many i nfectious d| seases require relatively c|lose contact for the disease
to be transnitt P @S’SM%F%" M@F@gﬂeﬂ¥@'ﬁ@§ﬁi‘?%ﬁ%ﬁf tHne (" SARS)
is spread through dropl ets of phlegmfroma sneeze or cough. This requires
two persons toﬁglgopﬁmr'mﬁg%bly close - within a few neters of each other -
for disease transm ssion en a patient is suspected of having a

cont agi ous di sease requiring close contact for transm ssion, all those with

whom t he pati emis inaptichorgRtes itd erfélrfaﬁen@@;liﬁaﬂ#ﬁls fori 4eg@irinyOdnidrsteihg Ggtalohe di sease

need to be foun%etco d terg1re1fr-3rs amculg?f \/uehzr% g)l(cu%wglontract eI((::Ie Evhrﬁ di sease.
This is presenctlcf CORHE AL JCRT Raed %\tl n <y;1n e patient.

As the pati enttranaylttbg an%asceym@@cmsmndtreemw antim o @ﬁih\qdu fpyaqqglrmgacal | all

cl ose cont act sang\4Rking @£ 0sél BdtactsTorHilebse donfidit €d. | f the patient is
elderly, or a child, it will be severally limted. Unintentional close

contact can also occur in places such as, for exanple, a lift where the
patient w0 rRackiroond tatbeirvention y of the 25 persons with whomthe |ift was
shared, or when a person uses a |lift that was used by an infected patient
wthin a transmssion tine of the disease. Sunmar ‘}é of the Invention 30

Accordi ng to dYRYARigetops dlsﬁ%ﬁeé ’?%‘"%r’ﬂ@tl"a'éds"’ée Favtpctdor he dieass P Pecor di ng
cl ose cont act tfansmitteds efos exdmipte; Beverg AdutecRebpivatarg Shradmnm(“mﬂsmdepkeamer ein at

| east one cir CtHﬂoB%{ {}Sélé{gbﬂ?ﬂeg&ﬁ)of §ﬁé&&§ﬁ&ﬂ§rﬁ thuéj{rgﬁifeé%% p&% (b) a

menory device an |
transmitt ety r RedpIASpaLy ‘i'??earW"ﬁﬁtaé?ME‘eters °f23°hﬂg‘%rf°hﬁif%’s?)f'a’tsﬁéss§’ém conduct or
processor device, the nmenory device, the clock and the transmtter/receiver

may be integr a\klh&{ asp%B@r{ta\g %USpected of having a contagious disease requiring close
contact for transmission, all those with whom the patient has come into close
contact since contracting the disease need to be found to determine if they have
20 also contracted the disease. This is presently conducted by circulating notices,
and asking the patient. As the patient may by that stage be quite ill, this ability to
recall all close contacts over several days is quite limited. If the patient is elderly,
or a child, it will be severally limited. Unintentional close contact can also occur in
places such as, for example, a lift where the patient will not know the identity of the
25  persons with whom the lift was shared, or when a person uses a lift that was used
by an infected patient within a transmission time of the disease.

Summary of the Invention

30  According to one aspect, there is provided a device for use in recording close
contact for disease tracking, the device having embedded therein at least one

L

(b) a memory device;, *150159%
35 () a clock;
(d) an identity number; and

@ o tansmiterreceiervithan antonna LT

*G00002*

circuit including:

(a) a semiconductor processor device; ”“m IIII”



5 Each item of received data is stanped with a date and tine the data was
received. The data together with its date and tine of receipt may be stored
in the menory device for at least a pretleternined period of time, the
predeterm ned tine being not |ess than an incubation period of the disease.
Preferably, the nmenory device uses a first-in-first-out logic. Data wll
preferably not be overwitten until the 10 nenory is full. |If the stored
data contains an entry for a received identity, and the sane identity is

| ater recorded, the new date and tine stanp nay be added to the data

al ready recor dpgb drofiord ke seifdthtidcor p}oi':eésbﬂ:lediaé ahd merdleryabwiaded clook

processi ng, the g@t? dr(r)x Iroaever ”B‘%{ﬁ| % %]véarrsg/réréttgen Alternatively, the
downl oaded dat® aﬂa 8? oF 7rom IRe e 15 The received data may
conprise identity det ail s of simlar deV| ces that have cone into cl ose

contact w ta t@&h@lemloﬁr%ce.@d%@ |§§Qﬁ1§é‘dwﬁﬁ‘5’e}’d§i@ar@ tmeﬁﬁ@amswamecamat er than
thetransmttln ran t edlséance ma be not | ess than

Vi C

a transmission' aq?&e‘%g?th‘?r%thdfﬁgé gt' FReCRLIRY e Fglpd H’é e 1 t-in
battery for prdeviceiforgt paster pr'edleterhmedlpemd ¢f.tinet theepyedatesoinédhtiree deibgii | t-in | ow
bat tery warni ng, Iie@!’?"lhaﬁ’%)‘ lﬁ%ﬁbﬁﬂoﬁ Egrrodqrf tﬁ%oa% 9% FRtetaf a(ﬂgm\é‘n&gadewcg5 I'n

anot her aspect, re s fecort e contacts for
di sease cont ro‘I'ses tanérsh'ﬁtf%ﬁml 'H@F ud?tA gVt peeferpkly Hot Pé)wﬂ%‘i”ﬁﬂ‘ 474 dig ce to
transmt i gentméniordéstfall. | I5the etosed daacdhtams @n ebthefor & reseilelridehaty| arel tibien t he
devi ce and theg aﬁ? |&e¢1ﬂt§tus ;Q{éfre%rt]&I trﬁ%\ébvco‘%tec{ﬁmmlg@a?n@ Jn%ﬁdﬁ‘e 5&‘39& ﬁagxh 30 (b)

receiving from etails of

the at |east ot @feﬁé\f I’G§PfﬁFq for thabidentiyy. If & qa@c'étdﬂ‘f‘"ﬂf@aqeﬁéo’d)&‘!céssdfg recei pt

and ti nref of hr etgeuﬁb de&?:&dmed Fridg Bé g%ﬂvdvmtianwtérgatniay l&hé Goalvn(dé)!ec?dagé mB@ in a .
menory of the de t iIved identity details ate o 5 receipt an
time of recei p?ea/?iﬁ ffog}em%l%\%ﬁf)gadl ng and using the stored identity details
to determife identities of persons with whom cl ose contact had been made.

3 Preferably, fmemwtam%oapﬁ er.&etnt.wraetfansr&tsmmuidév@es fﬁat h%é esmé he device
has been used for a nu and it wll

r
ooy re Yo Ol Rt (v iner ghiiee... cibes e el el 4 S atseuct St ecel ved,
t he new i dentithgn tuettransmlt&mg fangreofBheddavise.cand the distance may dd notlaes thanea new

identity detaifandinisSion fafgdl@tiR ddedsd. i me stanp will overwite the ol dest
identity, with its date and time stanp, in the menory. The device may have

enbedded tHerein at |east one circuit includi ng: (a)a sem conduct or
processor devi T debicé injeg hawae yiltdrekatiery; forpraviding péwef ¢ theesircudtent iy ; and( e) a

Lransmi tter/ r eqe] e Mifinadl BaHeRNIANAS 1l Foo BUl ifer %ol Qudlptfa @ bat tery

for providing power to the circui't ose contact nmay be a distance not
|l ess than a tr¥#&hi ssi on range of the di sease. The device may have a
transm ssion range not |ess than the transm ssion range of the disease. 20

The devi Cezsrmylﬁb&olhﬁns Hﬁ!lctt thefe Eeﬁrﬁﬂﬁdoé‘ n?etﬁo‘arm%@cfr&‘ngb@l%ées odritdatd fof duration

of a stay 0 erson Ih a contro envi r onnent devi ce bei ng
tracked by ref @?e@ﬁ%@"frﬂ' i aethgd ficludips e steRz per son.

(a) using a device to transmit identity details to at least one other similar
device when the device and the at least one other device come into close
contact;

30 (b) receiving from the at least one other similar device identity details of the at
least one other similar device;

(©) recording the date of receipt and time of receipt of the received identity
details;

(d) storing in a memory of the device the received identity details, date of

35 receipt and time of receipt; and

(e) downloading and using the stored identity details to determine identities of

persons with whom close contact had been made.



25 The controll ed environnent may be one or nore of: a hospital, an
educational institution, an office building, and a mlitary base. The
tracking may be by reference to an identifier of the person or a | ocation.
The identifier of the person may be one or nore of: identity card nunber,
passport nunber, social security nunber, and, enploynent pass nunber. |f by
| ocation it nmay be by one or nore of 30 building, annexe, floor nunber, a
room nunber, and a lift nunber. The controlled environnment may have at

| east one reader for downloading the stored identity, and date and tine
details. 35 A pefRtibly thememdseed a MEtan-fidesut Bgid eafict e kiBVicelt® beéh per f or m ng

the met hod des&seh %‘?? @ﬁgs%/r%f céay(sﬁhra%rﬁorgf \Nﬁl%le flﬂlsaﬂgﬁkwﬁsl’?a%’rfﬁl 'ﬁheﬁ I?V' ded a

sof twar e arrangenen _ on a a software
ar r angenent corngnwfsfwkaﬂgraalﬁw @vﬂﬂatIsmﬁwcgtheé@queetltpﬂe}a'b\s@é? to perform

one or nor e f ugkid arNimedtant}RE Gnt E}%%eﬂvm\ﬁﬁty d&almnﬂﬁfsldafeldhﬂ tnmé stah® Wiy awi ngs I'n
order that the inv nth %Q m%% tE " @d” rwgder toodt I,f(_)l into practical

effect, there RIE NRRCEE dgaty P”i”t’) sddarB‘%// S’pe Mo 1S AFTYYi ve exanpl e only
pr ef erred enbodi nents of the present invention, the description being with

reference to tfig dLQc@ﬁQPﬁm@@%b%eB Hel'éﬂét?etabtvo‘ﬁeqirr&lmrﬂﬁﬁln in which: Figure 1

is a schematic view of preferred form of device accord| ng to one aspect
of the present(@ nveqﬁeian‘pndtpfcgar,ogesgordgwg?, illustration of a close contact

si tuation; 1andpl5 F gemerydevice; a fl ow chart of a preferred nethod according
to anot her aspgect ogcl&jﬂe present invention. Description of Preferred

Enbodi ments 20 To first refer to Figure 1, there is shown a preferred form
of device 10. (fhe dB&idedtyiandray be an identity device, security device, or
ot her simlar @gvi Celranémitter/éceiveawiti ithnrna user. The device 10 has enbedded
init a sem conductor processor device 12 that is powered by a battery 16.
A suitable transmtter/receiver 13 with an antenna 14 is used to pass data
t o sem condfuct Bie derier mayaso kv p batterpfor pravidingpowsr todhricigdit a f r om

sem conduct or processor device 12. A sem conduct or rmry device 18 is al so

provided to st e da [ ctor. rocesso d vice 12. A
reference cl oc éﬂtﬁ% esaode%?ﬁgnéticsﬁﬁ]% 33\’)%‘&'5%) ﬁ?q NRidSe2%5e t agged
with the date Hmecuemmabhave@d@nmls&@erﬁﬂmteamn e trﬁmm%onmwgmy be a
separate sem c@pdidédser device (as shown) or may be integral with

sem conduc%or processor device 12. The clock 15 is preferably integral wth

sem conduct'or processor 12. To refer to Figures 2 and 3, the process is
illustrated. HBrecdevie napbe issueditoiaspeisonog a38mpryamn biesis for therdiratiogefa 8. As t he

sem conduct or &g, bf tHaON&ERDinbY BRtNIES ¥nWBnmérdt, the device being tracked by
reference to the identity of the person.

25  The controlled environment may be one or more of: a hospital, an educational
institution, an office building, and a military base. The tracking may be by
reference to an identifier of the person or a location. The identifier of the person
may be one or more of. identity card number, passport number, social security
number, and, employment pass number. If by location it may be by one or more of

30 building, annexe, floor number, a room number, and a lift number.

The controlied environment may have at least one reader for downloading the
stored identity, and date and time details.

35 A penultimate aspect provides a device for use in performing the method described
above.



constantly sends a signal 20 querying if there are any devices simlar to
device 10 within close proximty. The signal (and all other

transm ssions/receptions) is a 5 radi® frequency signal of relatively |ow
strength so it has a useful range of a few neters only. The signal strength
may be adj ustable according to the particular requirenents. The range may
be, for exanple, two or three neters. The range is preferably matched to
the cl oseness of proximty required for the disease being 5 tracked so that
t he transm ssilo® finghgapediithete s rrevided a softwmegte areagenpen that [$eoperalliesIfi si on range

of the di seaseprodelsdrNBorfEfg 0 sofWRRe tdh@nddnnG RbMBIMEN plogREE code tae di sease
is two or three ters.

: | f the disease needs, physic confact, the disease
transmi ssi on rSAGRSRANP ‘H%cefi%oég"%qgw’ RS fPé’feefP'gc.t'gqsfas';%ﬁ%cr'g?i%’%ée has a
transm ssion range of four or five neters, the transm ssion range of device
10 is 10 pref epaleliytich of théBlawidgée Meters. Wien anot her device 6, worn by a
second user 4, and simlar to device 10, is within the transm ssion range
of device 10, the device 6 will receive the query signal, and will initiate
a handshake priooetduthet thy inventidn Ny de resioursierstood dad/ putdntd Practical &ffects | s
detected by deyleeplP ngk veZiesaiddd tbg%ga&dr%ﬂaihﬁatﬁleoe@(sﬂﬂneeonﬁ4 EfhbpWs. The

may be r t at when t e?e

handshake procedure may equired ensure that wh are nore than
two devi ces 1eMpdimentsichée rEenentibentign: Hedgssiiriantheing vdtidafetpncy iodhelevi ces 10,
6 will be abl eackémpeppiflg ilitrativdairdwirgg, ihwhigRch ot her device in a controlled
manner, and wll receive the identity of each other device in a
co-ordi nated manner. Therefore, 20 when nore than two devices are together,
al |l the devi cegurg ' fis echgmptis view o adiefertrd fermdef sievieecaceerding tgnejaspechf each
ot her device. {dpriprésepanvhdioan of the handshake procedure 24, device 10
sends its iden'g.i t¥ det ali Itst.to tta?cﬁ devitcg g .and fhe device 6 sends its
identity detai ['4Ure B S A0\ fuglatiog of agiose sentpc l{af'?rﬂ'/a etails of device 10 are
recei ved bif defigure 3ds aflow cegnt of prefeertemetber ageoiding te endthas agrast ofrthelevi ce 12,
date and tinme staApReénfdn. 30, and stored in nmenory 18 at 32. The date and
time stanps are stored with the identity details. Simlarly, the identity
details of device 6 are received by device 10 at step 28, processed by its
sem conduct or Reseriptionl¢f Prefatred Bmblodimentsst anped at 30, and stored in nenory
18 30 at step 32. The date and tine stanps are stored with the identity
details. As each_ disease has a known incubation period, any synptons of the
di sease shtful dTbUstrefera Figyred theierds %(“’ﬂ’f‘é(fé‘?f%rf%f?fwff’ie‘f‘@m“l'hﬁ‘ 8%t er mi ned
ti me shoul d noto imay lbesm itidmdity deltieekseowity idexdaehat piber gimilaratbvicd heorefoor e, dat a
relating to an calt AG L t the
pr edet er m ned (%élrﬁr(r?ltg%?"n&gté heﬂ%a%gk%? 6%%%%&‘9%%%’ @ggagkﬁ?onpﬁgéﬁ%?éﬁa_ $i ncubat i on
period is ten $fYiFe 12 X2t svaongrer &Y askey Bﬁ-e%?qbﬁ%ﬁ@'“aWScﬁ'ﬁr 1A dual
physi ol ogy, exéredritenné 1€%used tecpasa dsta s@sdnticdntiyctdr Ipepcessor gavied e canditmed ti ne
shoul d be i Js bati on period. For an
i ncubat i on%per%etc')‘gg%t%ﬂ?%%%%@f%&%%%&?%eeﬁ%ﬁgdet erm ned tinme should be
about fourteen days.

A semiconductor memory device 18 is also provided to store data received by

semiconductor processor device 12. A reference clock 15 is used so that each
received identity will be tagged with the date and time of receipt. Semiconductor

30 memory 18 may be a separate semiconductor device (as shown) or may be
integral with semiconductor processor device 12. The clock 15 is preferably
integral with semiconductor processor 12.

To refer to Figures 2 and 3, the process is illustrated. Here the device 10 is being
35 worn by a first user 8. As the semiconductor 12 is powered by battery 16, it
constantly sends a signal 20 querying if there are any devices similar to device 10
within close proximity. The signal (and all other transmissions/receptions) is a



5 When there is a new cl ose contact, in step 34, the sem conductor device
12 checks the data stored in nenory 18 to determne if the identity has
been stored within the predeterm ned tihe. If yes it will add to data

al ready recorded in the nenory for that identity the new date and tine
stanp thus providing an accurate record of close contacts, but m nim sing
the data recorded. If the earlier close contact 10 recorded in the nenory
is very recent, it may discard the neW|dent|t?/ as well as iRLS date and
time stanp. ya%lffﬁqwea%ve%ﬂnal of rplatively oW stenothRedt hasi & vsefy! sange Rhaf®Y t he sane
peopl e are worrtag dnlygetheedignabstiength aneyl be ad]ustableaadcmeiny te thesgarticolat act f or
ext ended peri a é?‘E@ ﬂ;&@g i ng room
By avoi di ng rgrg@ért%Hgms t?‘e; %gée I ex r an ﬁr@é fme{epsrnaa]l%egée)'*:\g%ai?lg\/ed 15 | f
t he menory do%efﬁ@P'Y@zﬂiﬂhaMP thﬁa?JOSF@PéﬁtO Prpximjty reguirgd @hé‘@kdlﬁeﬁset Peinhenory is
full. I'f not, ek ks tadt ﬂmbetrdhgh‘\isﬁbroé‘rawgéom aélicean® islaioe 18 Cthn ke St anped,
and stored in neno irst-ip-first-out

18. T 1
ogi o, Ther ef dRERPYeT ) EReeed e ke SRk BB saelor 12
checks to det eherdiseasefis fwpyorthtes Meerss lbthdaseamr'ﬁetdh@hmtetieqr@acmthﬁed tine. If

a data entry hfsase fﬂéf{sm.s%ﬁmgelnwbet|Bmh£mvopﬁ1@ld@t af fhefidadd RR. a1t 1S
overwitten with the new i angtlt Ia? i’ dat e stanp (40).

't St he renor y TesPignen 80 P efp e EeRuRES (099 BELVER A e

pr edet er m Wed @R&ferablyret leashivedheatérse wi || stop recording data and provide a
warning to the wearer that a download is required to free rrermry for nore
data. The warning may be Ilnked to a | ow battery | evel vvarnln | f nore

t han one data Wh‘i”r?"‘%?r g iresr 6. WP by ﬁeseﬁ?"@d‘ésﬁbf‘n%/’ﬁ’eﬂmﬂq’ i deyigea T igjest i s
overw itten. Iwithinhthe d@bsmissidn nandeasf devidat1®, thieadepice Bawill |re1:enettheohwbw t han t he

predet er m ned élq ?Pancf»ﬂﬁ'lnﬂglte% HaRdd} Th¥k¢=.| &oJe@Er?&?@&d{ng%)re p%pcfﬁg%\ﬁd %a' l'y or

alternatively, ntents o are saved in a
separ at e dbt a Thisiageieaen bysdpyice iy eiifpenddhe handshake Rioresitreef fallovs: 188 be
overwitten. |HanfehaROprofedaiROnay ¢/ realikiato @hsurd atlivBenoin ere e Amgret thacked, their

device 10 can 6d cegl% aES| i %Igfeaé}{ﬂtagi %th%%grﬁotﬁéroéa%g ml tHe g&l“%& Yo, 368\«/!!?@3 be

downl oaded (44). usi’ng trfiers and the
person to vvhonﬁb!eh@ %?é@l'@édmt! tB@@ﬁh othef gevigedin aamntrsléqufawemd dd been in

cl ose contact pakdife therigemitySof cauebthal ddvikasi atddrdmiztediemeanniat. nereréforde, can be

0bt i ned. 05 RSSO0 R RS B Socb BFE ol iy ORI Bld.SflogE oI

such as, for nal itary base)
of fi ce buildi n@d sgmjthgtsientéy@f}eacn chﬁffsiem?sm ble to ensure that all persons
who enter the environnent are issued with a device 10. For permanent staff,

t he device 10 be r b rt . of the ntitylsecurity/ pass
devi ce. Casual %r%@?ﬁ o(e/fhgﬁ}aB?sg'aﬁeaﬁroﬁ% Y% g{Jen%‘"ge gg\ﬁeetisy dgﬁt't‘é t enporary
basi s wi th t hedethily tacthe daviva@darisighendevice §ckeds itgddsotityl detgilsttodevive 10déhe ity of t he

person, tige al%tlfly'(he%; Bf deWc@qg'aereE@%d%ly%@wg@G QVsté;pfsatpfdéstea_ B itd dent ' ty of
the person may be | ent i

identity card W@?UCt%gggﬁo&?d%gﬁlﬁ‘gpme ‘8%? ats3 C‘L’ﬂ'dl #@fecﬁiﬂ‘r?ﬂ)f po $<Tpl oyment

pass nunber, oat32h&hd ddteandtingf samid are stoted withl thetideniity details eﬁlmﬂmlssp@r t, or 15
]E he : i ke has aldémlﬁlmeﬂﬁs beRRb bard RYEiGR HWlic@ o af Qép S5 PrbRed By RS code to
acilitate spee n¥ co%u%?o?%e\}lce 12, date and time stamped at 30, and stored in memory 18

30 atstep 32. The date and time stamps are stored with the identity details.

As each disease has a known incubation period, any symptoms of the disease
should be revealed within a predetermined time. The predetermined time should
not be less than the known incubation period. Therefore, data relating to any close
35  contact needs to be retained for at least the predetermined time. In the case of
SARS, for example, the normal incubation period is ten days. Allowing for possible
variations due to individual physiology, extent of exposure, and so forth, the



If tracking by location, it may be by one or nore of building, annexe,

fl oor nunber, a room nunber, a corridor nunber, and a |ift nunber.
Therefore, if a location such 20 as, fdt exanple, a lift, building, annexe,
floor, corridor, or roomis installed with a device so that when a person
with a simlar device enters the |ocation, the device will exchange
identity with the simlar device. This enabl es the tracking of persons by
| ocation to be able to determ ne problens due to contam nation of the air
or a surface iRfedeiREMngEipe Seuldps atitle Iongat than e YnoRGuBR{iPR RENafay have
proximty readriscubstion deticiaiténcdlyd YSARSH (thd redeétermitedmimeatongbabboutiat 2 from
the nmenory mﬁ“&%@ﬁdéﬂe device 10 is in close proximty to the reader. The
proxi mty reader Pe in an area where staff gather and will be
relatively stationary for a sufficient tine. This may be, for exanple, 30

bat hr oons, st 0i WRdnSther8 isaf HewCiidb e6Hisct, IS Q6pI84, the semtcbuimmtoam.cextaﬁe%ks and so

forth. The pr ader nt e te re c er,. for battery
16. This is usé? E%ta gtPre MY ¥?r§’r93 \/\gfj ﬁle '9'3"#5%8? o“\'/@ml}gees a
war ni ng i nkeobredﬁtdrm\nﬁd)ame df yes| IteréIad%tp date al[&?év FQMJ'IdBd nmﬁhememoe{ for r echar ge

their device brktligdntiy tﬁénuéw ahtaoandqml QEF ﬂﬁs%lrclw aﬁ‘a £&G@fed@90rﬂ i t he
menory. 35 If data i$ om t he if be tagged as
t

being able to %ecﬁ?éﬁa%ﬂ 'P‘{té?f"'g\ls&q ‘;l? daf3arepor r‘?@ﬁ'e"t F' fdachot yet
expired. 10\hi de@drdd:dhleme nfear®ntie ety cheent it hayddisaard theendvoidergity asgvell@s ds | pt i on
preferred enbo ﬁm@gtﬁ\ﬁ\g] O%r\?eﬁ?%eﬂt g r?ﬁéaﬂf‘to dobervﬂlthjatlon? c\}’ﬂ?ﬁé%ét ood by

t hose skllledln e tec many vari ations or cations in
details of desﬁag'\"? PeoBIRs?TE d’(ﬁr‘f'%t%igth?fp%‘?“é{'ﬁ‘l%ﬂy ﬁ%ﬁe'ﬁﬂe'mevﬁWﬁ@uprdepartl ng
from the presestendew periodoBuch Eefop eegii, medicandtafbin anxdperatisg tamal By f eat ur es
di scl osed, both i ndivi d Spiadd ons and

conbi nati ons. %ShH%%LF%g@%Ttg%n%én@ﬁk \ﬁ/?iegrlo rﬂ%{lse ?én recordi ng cl ose
contact fob disease tracking, the device having enbedded therein at |east

one circuit inethethhentbry Goesanbt mnmﬁnaamwt @ Wwillghecleis thermehdry i3efull. (1) a nmenory

devi cer (¢) a gl O Gfthe by ASRNMES are AU £8)erd LANITEAL Shfehi € ver Wi th

an ant enna. devi ce as cl al rre in at 1 east
sel ected from mﬂ@orgﬁ@)ubhﬁtmﬁ'!w%tmrﬁ@f%#b'y ysee asﬂéﬁﬁ"bﬁiﬁd’ubbﬂj? phesefaresibr devi ce,

the nenory devm@,ﬁeryw@fmi %'éeuﬂi&&dh&@r drocesdri1 tRedoks tdeéteYrﬁlhe ifahedatat egral . 15
3. A devi c devi ce

uses a f|r 'ﬂ ‘dFr tge ‘(S'ﬁtprqutﬁf"H"edAf'me 95%9’15?88“‘92@38%? a‘amﬂr@ﬁy{%’he of
claine 1 to 3 thevitedetemminddetimeyr #isseMetwriten widle hevnew idgntity detadls, atecsterap ar e used
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If the memory is full yet the oldest data recorded is less than the predetermined
25 time, the device will stop recording data and provide a warning to the wearer that a
download is required to free memory for more data. The warning may be linked to
a low battery level warning. If more than one data entry is older than the
predetermined time, the oldest is overwritten. If the data entry has a date stamp
that is not older than the predetermined time, the data entry is retained (42).
30  Additionally or alternatively, if the contents of memory 18 are downloaded and
saved in a separate data management system/computer, any downloaded data

may be overwritten.

If person 8 shows symptoms of the disease being tracked, their device 10 can be
35 obtained and all data stored in memory 18 can be downloaded (44). By using a
lookup table of device identifiers and the person to whom the device had been



20 | east one other, simlar device whenever the device and the at |east one
other, simlar device are in close contact. 5. A device as clained in claim
4, wherein the transnitter/receiver is for receiving the identifier of the
at | east one other simlar device when the 25 device and the at |east one
other simlar device are in close contact; the sem conductor processor
being for stanping the received identifier with a received date and a
received tine; and the nmenory device being for storing the received

i dentifier witiFsYefhsalliPesans wep '&FQt'??e%\WoF'QSFr‘?g“‘acé@’"%Peri\°'1jg\ﬂ"€rea‘é3§s'ctf‘%i med in

cl ai m 5, wher epradétdrmineé tree,\catlbé cttaibed iThoseqetbons Ganrtiesheiecentacted.e and tine are
stored in the nenory device for at |east a predetermned tine, the
predeterm ned tine being not |ess than an incubation tine for the disease.
35 7. A devi celnag entselied cenvirorment sueh agh&repamplee & desnitele ediertignal fi er and

its received d.a&.tmaﬁldmmryaas%tm@m&ngaahdesd@ruba.@msmltd érfsnrewhwaut he
predet er m ned

t1 ne
P o o e it W L e v Rl e, For ot SoeikE b st berinenert .
tracking, the #effthealevioa i thmayireh etkeerdrtion dheisinarmal Idleatmd&ecwwpaﬁmdemet

Inc: udlk ng: 5 (Bdsudl mmrgmksﬁsqaaymeqsﬁéa@rded@yh@an a(tBh &amwuﬁiew ce; (c)
a Cl oC

identjifier; and mit recei ver n ant enna.
T0°2° A devi c e geute, e opind BrckpPacordiec dre, iy €8s Peragy. Do defea 1+ om
t he group btonsdasd. i Trgekh maylaso behy boatiduct or processor device, the nenory
devi ce, the clock and the transm’tter/recei ver, are integral. 15 3. A
device as clained in i or claim 2, V\/nerel n the nenory device uses a

first-in-first 'lﬁj'f-’e’lt'ﬁ’g?fcthe 4’9'59(‘ mayibedinkad using A ilentity SRYjceoBich 3. ©F ains 1 to
3, wherein theedamplas idntigr tare Caurtr, padsPort heinbt, esutial adeeurltys adiniber, send t he

identifier to a,h eéfﬁﬁé."%”%?&f@% |ike5b@fér§:ﬁ %%V&eqmﬁty%ﬁgb; ?gspé}t] deV| ce and

the at |east one . I'Ce are 1'nh close A devi ce as
cl ai ned i ni%l aith"h? hat &r Bachiner{eadaplg reiice Seehy pecfel P¥mples & Bar ¢odedPving t he
identifier of fabilatelspdedqpioced8ingot her sim | ar device when the 25 device and
the at |east one other simlar device are in close contact; the

sem conduct or processor being for stanping the received i dent| fier with a
recei ved date @H@Fka‘grbéd%?ﬂpéd't Mayrbe byene ar morevefriyiidingd ayex® fiseri mibeor st or i ng

the received i gk rfulmbbr ancbrhddrtnEmb@caid\éam rﬁiﬁfb@r aThdrefdréTﬁ 2 ISd2tiéh subh devi ce as

clainmed in cI aim.5, Iqtnéw@ eceive o %prt 0ero anI ?z?ﬂ; eived date
and time af® st foéc?x?'ﬂp?ﬁe' \"9 eV % qr(ﬁ é Y 3"5’ Vet #i ned tine,
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di sease. 35 7. wﬁe%ﬁhdéqd gpi%taltn@@m.landw.c@ Thi8 end¥& thd macrkmg of&@&in.\!ed

denti f dit it
when ¢ he pr edePEPTRREE 19 e R AeRaRBr Pomn U6 o emmiotet fear ol T o

surface in the location.

25
The controlled environment may have proximity readers for automatically reading
and downloading all data from the memory whenever the device 10 is in close
proximity to the reader. The proximity reader may be in an area where staff gather
and will be relatively stationary for a sufficient time. This may be, for example,

30 bathrooms, toilets, staff canteens, security entries and exists, and so forth. The
proximity reader may be integrated with a re-charger for battery 16. This is useful if
the full memory warning described above uses a warning linked to low battery level
so the user will immediately recharge their device battery, thus also downloading
all data recorded in the memory.

35
If data is downloaded from the memory 18, it may be tagged as being able to be
overwritten even if the predetermined time has not yet expired.



11 (a)a sem conductor processor device;(b)the nmenory; (c)a clock;(d)a
transmtter/receiver and an antenna; and5 (e)the identity. 15. A nethod as
claimed in claim13 or claim 14, whereif the menory uses a
first-in-first-out logic. 10 16. A nethod as clained in any one of clains
13 to 15, wherein close contact is a distance not |ess than a transm ssion
range of the disease. 17. A nethod as clainmed in claim 16, wherein the

devi ce has transm ssion range not |ess than the transm ssion range of the
di sease. 15 18. A nethod as clained in anyone of clains 13 to 17, wherein
the device compmiissememt hasasdena dpstribedOfin athei fopsgomg| @edcastioh r prsteriae gr oup
consi sting of: t S rd. 20 19.
A met hod as cl %'ﬁgb é'qe% r% %{trtlﬁ/e ﬁ&}éhﬁ venﬁunsﬁ%)ﬂ %d&%@ﬁd \Rﬁ{?‘gseasaéﬁ% tﬁgw ceis

i ssued to a pelestnglogythgt 't"éWp‘@"athy‘S prEpaficationstim detalisrof dpgien, 6ensiuddicay of t he
person in as Coptop feda{.&dnwmmrmn&ut dépRting @¥indiR: fredeRtindehtisnked by reference
to an identity of the person, tine and date. 25 20. A nethod as clained in
claim 18, wherein the device is also tracked by reference to a | ocation.
21. A net hod aShecpresentiventiorc bxiénts 29 all felteresi disclobed, [botb andividual andanellor nor e
sel ected from pQgib@hetutfionsSinalcbmBingtfons, bui | di ng, annexe, floor nunber, a 30
room nunber, a corridor nunber, and a |ift nunber. 22. A nethod as clalned
in any one of clains 19 to 21, wherein the controlled environnent is one or
nore sel ected fromthe group consisting of: a hospital, an educational
institution) an office building, and a mlitary base. 35 23. A nethod as
claimed in any one of clains 19 to 22, wherein the tracking is by reference
to an identifier of the person, the identifier being one or nore 12
selected fromthe group consisting of: identity card nunber, passport
nunber, social security nunber, and enpl oynent pass nunber



24. A nmethod as clained in any one of clains 19 to 22, wherein the
controlled 5 environnent has at | east ope reader for domnloadlng the stored
identifiers and their date and tinme of Teceipt. 25. A method as clained in
claim 24, wherein the at | east one reader is associated with a battery
charger for the device. 10 26. A nethod as clainmed in any one of clains 13
to 25, wherein the received identifier and its date and tine of receipt are
stored in the_ﬂfg¥§% for at |least a predetermned tinme, the predeterm ned
ti me bei ng not Phan an incubation tine for the disease. 15 27. A
method as clained in any one of clainms 13 to 26, wherein |f a person shows

synpt ons of t di S ftﬂluge |nq'§éyrdlr§dfc%s§ c@ﬁ\gcttfcn%‘sﬁaéa ki eV@e of receipt

stored in the nenDr person I's down oa ed and a

| ookup table of de\ha(‘!'égF'GB‘?ﬂdPﬂhé'ieﬁ‘ aéﬁas‘tméc'ﬁé'ftg‘ﬁ'ﬁ%‘”ﬂo whom t he 20 device
had been issued is @ped 4 snfihéuctor pRcedsbr deeitgons who had been in cl ose

cont act vmththep on ast the predetermned time 28. A nethod
as clained in any on)fse of? %?rﬁorﬁée‘}i% to 27, wherein prior to step (a) there
is performed a prel(Ehi na§edsi ocedur e when the at |east one other 25 sinilar
device is within a @y ansdmigentifn arnange of the device, the at |east one other
simlar device wll {ecelveagr? % ﬁg frnomthe device and wi ||
initiate a handshak® pro"“céa(ﬁ’t?lrlnét e WL I "hhen there are nore than one
at | east ole other simlar devices in close contact with the device, each

of the devicesyand £ hgi@l ad aﬁﬁkd et h%héélﬁnal %‘ést%g'sﬁﬁéte?!“frbrln the able 30
to send its identity to each other in .a control n&anner and will receive

the identity of eacHoup FREFISHNG of L5 SEnRieqrdvdyy ?fﬁ‘f?ﬁ%‘?’ eyge. her@?% as
clainmed in any one deviceltiz alack 28d the tradmittdneaceiver, reintepeat pr ocess steps (b)
and (c) the received identifiers stored in nenory are first 35 checked to
determine if the received identi has been stored within the predeterm ned
time and, I y&s, t'?‘l%e"l‘i’é\ﬁsS'Q'L"@déﬂ%a"f"ﬂd’éc'é%ﬁ"hﬁﬁe@t%&i@@’amﬂ’&eﬂ%ﬁ %4l r eady
recorded in the nenofirgt-ifi-onst-dutaici dentity. 13 30. A nethod as clained in
claim?29, where if the earlier close contact recorded in the nenory is very
recent, the newidentity as well as its date and tine stanp i s discarded. 5
31. A nmethod &b cl o rieNice rascICRIMAA2E. ahetnsi Af icRishd feroryneran ithe | yet the
ol dest dat a recor deghnbmittbireseiviehaith theeanpinesl eleaussd reskntitheidedtifier Weivi ce wi | |

stop r ecorgd ng dat aIeé%st gns? Etgélljhglﬁ\ggr Gaa@,?iégb@%\e&% t‘wgﬁﬁé\y\%ﬁ%n rthég rg,asfll o%)wnl oad is

required to free nme [ _ as clarned in claim
31, wherein the vvarﬂhﬁr'igﬁlﬂ”"!?fﬁﬁ!vm@@'t"é'O%FtFQﬂWC‘battery | evel warning. 33. A
device for use in performng the method of any one of clains 13 to 32.

5. A device as claimed in claim 4, wherein the transmitter/receiver is for
receiving the identifier of the at least one other similar device when the
25 device and the at least one other similar device are in close contact; the
semiconductor processor being for stamping the received identifier with a
received date and a received time; and the memory device being for

storing the received identifier with its received date and time.

30 6. A device as claimed in claim 5, wherein the received identifier and its
received date and time are stored in the memory device for at least a
predetermined time, the predetermined time being not less than an
incubation time for the disease.

35 T A device as claimed in claim 6, wherein the received identifier and its
received date and time stamp are able to be overwritten when the
predetermined time has expired and the memory device is full.



15 34. A software arrangenent that is operable on a processor, the software
arrangenent conprising a conputer program code that configures the
processor to performone or nore funct ilgns as clainmed in any one of clains
13 to 32. 20 .Al.Al..Al.r.Al.. AAA A A2 A AAY%.A ..A .. AAA . A AG&?
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109%EE& () - (11, 1009distancy not greater than a transmitting range of the device.

10. A device as claimed in claim 9, wherein the distance is not less than the
10 transmission range of the disease.
11. A device as claimed in any one of claims 1 to 10, wherein there is further

included a battery to provide power to the at least one circuit.

15 12 A device as claimed in anyone of claims 1 to 11, wherein the device
comprises at least a part of an item selected from the group consisting of:
an identity device, a security pass, and a pass card.

13. A method of recording close contacts for disease control, the method
20 including the steps:

(a) using a device to transmit identity details of the device to at
least one other similar device when the device and the at least
one other similar device are in close contact;

(b) receiving from the at least one other similar device and

25 identifier of the at least one other similar device;

(c) processing the received identifier by adding to it a date and
time of receipt;

(d) storing in a memory the received identifier together with its
date and time of receipt until the memory is full whereupon it is

30 able to be overwritten by a newly received identifier together
with its date and time of receipt; and

(e) downloading and using the stored received identifiers together
with their date and time of receipt to determine identities of
persons with whom close contact had been made.

35
14. A method as claimed in claim 13, wherein the device has embedded
therein at least one circuit including:
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15.

16.

17.

18.

19.

20.

21.

22.

23.

(a) a semiconductor processor device;

(b) the memory;

(c) aclock;

(d) atransmitter/receiver and an antenna; and
(e) the identity.

A method as claimed in claim 13 or claim 14, wherein the memory uses a

first-in-first-out logic.

A method as claimed in any one of claims 13 to 15, wherein close contact
is a distance not less than a transmission range of the disease.

A method as claimed in claim 16, wherein the device has transmission
range not less than the transmission range of the disease.

A method as claimed in anyone of claims 13 to 17, wherein the device
comprises at least a part of an item selected from the group consisting of:
an identity device, a security pass, and a pass card.

A method as claimed in any one of clams 13 to 18, wherein the device Is
issued to a person on a temporary basis for the duration of a stay of the
person in a controlled environment, the device being tracked by reference
to an identity of the person, time and date.

A method as claimed in claim 18, wherein the device is also tracked by
reference to a location.

A method as claimed in claim 20, wherein the location is one or more
selected from the group consisting of: building, annexe, floor number, a

room number, a corridor number, and a lift number.

A method as claimed in any one of claims 19 to 21, wherein the controlled
environment is one or more selected from the group consisting of. a
hospital, an educational institution, an office building, and a military base.

A method as claimed in any one of claims 19 to 22, wherein the tracking is
by reference to an identifier of the person, the identifier being one or more
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27. A method as claimed in any one of claims 13 to 26, wherein if a person

shows symptoms of the disease, all identifiers and their date and time of
receipt stored in the memory of the device of that person is downloaded
and a lookup table of device identifiers and the persons to whom the

20 device had been issued is used to determine all persons who had been in

close contact with the person over at least the predetermined time

28. A method as claimed In any one of claims 13 to 27, wherein prior to step

(a) there is performed a preliminary procedure when the at least one other

25 similar device is within a transmission range of the device, the at least one

other similar device will receive a query signal from the device and will

initiate a handshake procedure to ensure that when there are more than

one at least one other similar devices in close contact with the device,

each of the devices and the at least one other similar devices will be able

30 to send its identity to each other in a controlled manner, and will receive
the identity of each other in a co-ordinated manner.

29. A method as claimed in any one of claims 13 to 28, wherein between
process steps (b) and (c) the received identifiers stored in memory are first
35 checked to determine if the received identity has been stored within the
predetermined time and, if yes, the new date and time stamp are added to

data already recorded in the memory for that identity.
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32, A method as claimed in claim 31, wherein the warning is linked to a low
battery level warning.

33. A device for use in performing the method of any one of claims 13 to 32.
15
34, A software arrangement that is operable on a processor, the software
arrangement comprising a computer program code that configures the
processor to perform one or more functions as claimed in any one of
claims 13 to 32.
20



