SYSTEM AND METHOD OF DETECTTNG PATHOGENS Fi el d of the
I nvention [0001] The present invention relates to the
wo p@h i3 det ecti ng pat hogens. I n particul ar, PECT/CA2007/000211
relates to a system and net hod for detecting,
i dent | f yi characterizing and surveilling pathogen

and D LM AND MEIHOD OF DETECGTING EATHOGEN
i nformati on concerni ng those pat hogens and th
Field 6fthe §@&ledtioqe t0 and from an instant |ocation,
provi di ng i nstantaneous treatnment recommendati ons and

educational information. Background of the Invention
[0001] [ 002 prwsertonyention relatehtorthe field; of deteetingpatkggensnf bparigedar,

. | sease, | l, @X s,that. ideally beqging W.th.
ecelah B8 Ber? 1 RLEPREA W A RERE 0 CRbok TRlanter PR A slhline
pathogBhiand st tiadidrd, iconedting dpdedissemaaning iisfoadatinn cinceming those
exam nation and culture of an appropriate clinical .
pathogeps apdetheir - pastsy it redd; ime ttoesdnitom 2B mnstany fofatiey pipviding

instantrg.gcl%lulg t&’x’é@ﬁenﬂec&ﬁ%ﬁ%ﬁ?@s %@éﬁ%@&ti(ﬁﬁpw%ﬁaﬁﬁ%o bserver's

to success recogni ze t he pathogen.
Simlarly, invitro culture of the etiologic agent
BackgiewehdftheInseitiost i on of appropriate culture nedia as
well as on the mcrobe's fastidiousness. The utility

of hogen culture.is. further .restri.cted. by |ength
ooy £, FRAGRGR S s Brgifion Stiaf bl ifcoRt i gBBfth Hocess
that idesllly 5 Witk thy iddnBii0d]onVBEihel dausstite Agent! (phthBgdrf TETHIS has

_.a feasible option, the identification and )
traditiofiafly chesntacaemplished by direstreyamination rand gHiurR iop i gppropriate
cinice] Spdsfle HE L8 ke BRERIALAP AePbP S niBberY diBanisms
presenc it By the obgartértnability @ suceesfutlyrecogniot ithesmthapeh Bimilirly, in
. susceptjbility profi]es,, and chemat Qgraphi ¢ anal ysis,.

vitro cyftunecgithe ae?la@f.agmd%nf@fo aetip of WRIPPTate Gpiure gpedia as
el s o 15 Y E oF PR Altule! B further
restricted by deptint invebayipn periads anll limited seksttintyt acruracy and sprcifinity.

anti body response in the infected host. Antigen and

ant ibody .det.ecti on _net hods have.relied op deyel. nts
ooosy 71 PR Ct e TIPSt erile oPRfimBKl (ish G Be nd
differeai@ioss o mietdoPARIYIE HafPrincipaibyyellel! Ay mesbidl morﬁ)hology and

techni ques, but these nethods_can al so possess limted
growths wprables, which, in some cases, are sufficient for strain characterization (i.e.
isoenzyme profiles, antibiotic susceptibility profiles, and chematographic analysis of fatty

acids).

[0004] If culture is difficult, or specimens are not collected at the appropriate time,
the detection of infection is often made retrospectively, if at all, by demonstrating a
serum antibody response in the infected host. Antigen and antibody detection methods
have relied on developments in direct (DFA) and indirect (IFA) immunofluorescence
analysis and enzyme immunoassay (EIA)-based techniques, but these methods can also

possess limited sensitivity.

-1- 74410-13



-1- 74410-13[ 0005] These existing nethods have severa
drawbacks. First, the process can take several days to
WO edoanysosesul ts. I n the case of highly comunip@bCa2007/000211
and/ or dangerous pathogens, confirmation of pathogen
typ I os a
[0005] oelsﬂe% e{&%’ %ﬁle{h% ?'h\éseasées“%g} 8&4‘{% rfélé h@ﬁ?ﬂr&%@%%an dtake

severztl hﬁyt taRepar tadtiton hoftheseziﬁelrffshlghlyl @bﬁﬂmﬁ&lbﬂeESnd/Grf dangerous
culture growth |ncreases the risk of errors

pathoggns; epsbirmatiomef patkogen deamay polhgsesived witil lerr’phfeﬁt éesr elaeady
I n
exposBE bR nal S BESRA (AR 150008 (Bl HlspoRRITR O RIS (o
Iabordnramdfoo rculnlne gowientcedsqsathh aipknofl éredrs, pruoly iad exiisidgntifirmg the
observer (i oct or nmeani ng .t hat ad?rtrona

i.e
smplaneasm&a B&‘H’é’é@ﬁ%“z’%r%ﬂw&f‘e 3t FPBIC (Foptaie e hishly
comm‘%hﬁ:ﬁ@l@t patHoB0 6Thifdey, 2h& aﬂlQ%(énhﬂe§tsr£Fé hpde@baddiiaangs| 'sﬁsﬁe@ted
he response to an out brea I nfectious disease.
pathogml lcantpm\eeﬂd tysthe wbprrvere@le ofoctia), antaping thiterdditionel; lmyuSPected
thokESponse %edih ‘gundreds of , years ol d nethod of

pa O%rmraﬁerﬂq ﬁees A RUl Ny BEPTESEPLCt i ous di sease out br eaks

for which appropriate treatnments and/or sensitive,
(0006} SPECRElated tanthid aﬁ)étﬁbcsﬁaﬁﬁlgrm{sdisagﬁoﬁdsb@sée@t an adutbreak of

| acki ng, quarantine remains the only nean
mfect&ue\rleﬁ%srengl fapeouthrednisr wepestedsqyr dotestesk the @e%rg)e rego@se is the

hundrkdy @Fﬁ’g’aﬁ%l& ﬁlmprgqf;ﬁgmﬁhgphycdg@éﬁﬁ @gtﬁl&' ASEOLRBIGR for

grou or ‘even on comnpar a sease

whichpapgeepriand treatmentsadddior ensiting xypesiéid, amtrapidi se—rbemmg(gﬁagmstic
ntined along with infected individuals, elevati

tests. QRGO ST AT Y PP T reigae e ghcbntitfed

spread O ASALE "R el fnfgéiﬁh%‘ §dsE€cted°§{ﬁ‘x'pl)a@dsEd bt efiflerRiolGpidal Frounds
confirmatory test for the pathogen in question wou
or evegrbmaed gn mupmfeblc Ideeaserpeessptemn,rhqalwa«rramexmed snsavideals ray

be qubgATseAGod ST il Bl B udting 183 BRI ot Sonyraciing

the diSBasé @i k:@r%eﬁr@eﬂiﬁé B6 qarARine0 A Wiilabitisy of £fpid ccfrﬁﬁhnatory test for
protecting public health, delays in providing

the pathaed WEHigRO¥PWd gg@rayse@%qbe ﬁmeyspgbtpmocprar@rlee and would
theref{){?er@aﬁ@% lllQeQ@Pf)d Qpcoqlltzﬂ: &*Qﬁscéﬁe {)}ntﬁ%'f’)pintfé’bltéi I?e?&‘)ns

sicilan's offices a he pro m stens fromthe
fact that many di seases have very simlar clinical

[0007] pr e sahha@ighon@ranting lremaias |aymethedesf laft rasbre doi protecting public

healtt dF1afY it B0V Shesst OO ApBS. Sl upeeo el Rpogiale frgament.
occurofi@ GRS fnlr Hogp'rtal@ anfl QUPicia’B lokfice aliRd. lq*hbtprdblérﬁ stems from

potentially fatal consequences. Had a nultj-pathogen
the fagtethat mamycdisetses kaverviervasioklay chrigal esentations in early stages of

infection, and in the absence of a thorough patient/travel history, malaria or SARS for

example, can be misdiagnosed as the common flu (i.e. fever, chills), albeit with
potentially fatal consequences. Had a multi-pathogen test which differentiates diseases

with similar presentations been available, a tragedy may have been averted.
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with simlar presentations been avail able, a tragedy
may have been averted. -2- 74410-13[0008] In contrast
wa 007@bioance on nor phol ogi cal characteri stics, POERCA2®2000211
genotypic and proteomc traits general |y provide
reli fi
ono 130 UL 8 5 LGOSl s

and phhrcani¢etraitsTigeriepdllya lprdidy mn%bmaanm@mmﬁaam adochiatient foy the
fromclinical specinens wthout the need

I
detectmranﬂ.cbaqamsﬁzaﬂonl of dnisetions agents-n MIgRysE m‘Fﬁ’%E?é]DWA can
|
be extioRIAreB T RGP Uit SO RS nCal P BB 8 lafon
of theagendi es noni tori ng di sease preval ence and
di stribution, evaluation of control rreasures and

identification,of qut 00101 Poi.nt,-
o005t 12 S0 el SHE PSP Rt $AR he AN IR e il Frogughu
manné?U P &cre@hing Nah | fheddilldndt eqhdied SmeHifoRidg C8iseds® pesidlence and
cases these assays are inmunochr omat ogr aphi ¢ single

distribytipwravalatiorofonirpl measuges gan; igensificetioriefiqutireakssi ngl e

| nf ectious agent (either a pat hogen speci fic antigen
toot0} bI 00 %:Hﬂscg%%naérﬁ gg‘g?fﬁf\%g Vgs‘? geggﬁego twlgssa lis?lfxber of
mdlvnﬂlw iifleeticns phdeabdst yIntmosi e:hmttheml dssayb arqoamhmglmmlmtographlc
i qultaneously det %fo c andggr ote n.c rrarker(s tﬁ)f
single gqlPHBPEICHHER JGERSS ciignfi 18 defochia SPPIGHOTGEHPY akgy (cither o
patho%&lr&?&lﬁéﬁh@ o i ﬁ%ﬁﬁﬁfbﬁd??&ﬁé‘rﬁe tobROS8n 3 ¥Rt vokirhe bPBRBd or

a single visual colorinetric change for

serumt hei r readout the opportunities to detect nultiple

pat hogens are severely inpeded and the majority of

current P are re tri 0
oot &} Ve S BBt e by RERERG G pogens or
simult@doRBlty ddtedt IFeRGthicOAR] %l@&bhﬁc @darlteﬁts; of A@ltiplel Ipaihogénsbl Siatlar
for commpn transm ssible agents requjres pul ti

limitagepssexitition ethgorantd dingnoshie assat sSinge pangskalf &%gests rely on a
I t

sinle SR LSRR E A3 IRRSGEIRR' g SHNIRIESE e Al

pathogens arcesa&vevdhyaﬁmpededmmﬂsthd ma@@htgsmf entrestl PDBsare mativted to the

detectlrﬂnrﬂfraaqn?ga Batﬁgg?@()fc(‘(ﬁg&é%hga %f?@ﬁn reegwg{?gma %E%tlarl infectious

agents’ 65 Wstifig LGP oTHISSd i EdmABH tPaRSGiskibEd hgents RRyuires multiple
generation of same day results (preferably within

conseqtitivat paht-ofr earaittesie to de pedormedncomplicatngi eliniealt mpgagement,

slowmgeregtlﬂ %hd ts{ g%ﬁicantly escalating costs.

[0012] Many PDDs do not meet what are considered essential requirements
including: ease of performance, a requirement for minimal training, the generation of
unambiguous results, high sensitivity and specificity, the generation of same day results
(preferably within minutes), relative low cost, and no requirement for refrigeration or

specialized additional equipment.
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speci al i zed addi ti onal equipnent. -3- 74410-13[0013]

In summary, despite current availability of excellent
wale@goe®sd c reagents (e.g. antibody and nucl ei BCHCAZD07/000211

probes) that recogni ze specific targets for many

r t
woray " 208 B SRIRE Surrd Sy SNERY be SHALRUSTIR Bopenss e
antibddy idd sudlsictdeid peasbies)t that rédogsiee rspegfa tagets doc munygaiomblal
to organic dyes, goldlabelled artlcles or enzynes

pathogensy ckcvml?  straloies et jadequate, perteraiaBes eahaaﬁct?rrﬁéws

I -
ContSAREG T SEUT U S IARLTES Sonbfs o EHCTHR, i
labellsd pgdt:eleﬂm reagyogs thachkh Buﬁietent sensiivityde bartsteated atdhe single

moleqifs eyl feriipgprag o grgen: BRI Tateis g deftcfi peiemen Bty

rely 6 3GRASt MESrosdopfd %Qloﬁ%eﬁ?@'chhﬁgéﬁ BQRaF@fﬁBt nesll Wulthd to the
aut omat ed speci nen processing, have addressed a numnber

simultghequsaletdctipn af mpliplopateegens.er i n- house" and
non-standardi zed gene anplification assays. These
ass Is t i ecLi
oo141c aﬁ‘g&[%{é %’Jeﬁ? %ﬁ% % sz rug 3{1@?@%@%@8@ #gplggglg ge%hﬁﬂle PCR
combmedr Withl yutbmaredsgreblméie pr@essing, Olliavbeﬁdifresmecb & tnandar bf the
or ipfectiogus digease diagnostics for ur(ber of
hmltaaa%e@%ger Pehevssr and meg:stag §§V§3 &6 $ppY a&eﬂﬁﬁsexs These

assay??‘eﬁ)?&éhtve?sx g@ar{t%var{c% i aﬁeaﬂl éﬁ“ﬂ)tl?ﬂﬂ% %ﬂr&hara%ﬁahg%n
nber o arriers to thelr tent’ applcatlon at
micropes and ofrrantlyereprieSil He Fhohdi (nyrefamme estmdgdrfomrtfemous disease

m ¢ detecti.on strategies reqyire a sa
dingnfes cO8 4 GURE 0L IASERS. QI EiFon et WL oF atllggpmaplex.
expenisfi@, QM‘ fEquirth§eBialifed) @qlﬁ?méﬁmcrééﬁﬂg\%' hd¥mbe& of barriers to their
si mul taneously detect both antigenic targets for sone
potenpdtmg@qﬁ@nahgongén%@are targets for others. This limts
t he S|nultaneous detection of preferred
pat > SRE% r
oo 5} [EREAE MR bncht 45 oo PAERRISh bl b ffird £ sample
procesﬁlmgahmg't&hmc{ﬂ%hﬁiunﬁeﬁytst(mm stmtegye»delcb vtherc hTherelié as current
pat hoge dete ti on, oagntlflcatlonéa
capacif ¢ ApUINSRHSEfietedt Do P esicrErEets AR soms Rithogsns gRd Epetic
target§ f@'&ﬁeﬁo Mhid hﬂiﬁk Yhd 8RRAndoli#BetBionl d e fERELD ﬁ%ogen-spemﬁc
Preferably, such a system would support a nodul ar
targetp sandopresente keloriien toifieliy oxplpitingsibd complé¢mentasgrcpdwes of both

Strateglﬁe.ds of the caring physician or clinic in the context

[0016) A system is needed which enables pathogen detection, identification and
characterization, as well as host characterization in a much more timely manner than
existing methods. Preferably, such a system would support a modular pathogen selection
platform, based on the specific needs of the caring physician or clinic in the context in
which the device is used (i.e. for screening or diagnosis). Further, the system would also

enable simultaneous detection, identification and characterization of multiple pathogens
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whi ch the device is used (i.e. for screening or

di agnosis). Further, the system woul d al so enabl e
wa@evalhemeous detection, identification and  PCT/CA2007/000211

characterization of nultiple pathogens -4- 74410-13in

. L ngl l,e erehby the hoge are.. .
in a Godf 3P0 NARRSC BoPrten e FRlsHREEH 31 rical pathogesgpecifi
profiket efofsll ihA pRe-pLBtiMXdA/4Ha8@ dat abase. Summary of the

I nvention [0017] According to an aspect of the

i nvention there is provided a nethod of performng one
Sumppary gt thedpvenfignect i ng, i dentifying and characterizing

pat hogens and characteri zi ng pat hogen hosts usi ng
[0017]8" K@cSordftfy RALAOLHES & thd Aieftior FRERE |3 'Lp}gvihp@ ShiRidd of

of : a) preparing a marker-detection nedi um contal ni ng
perfosiningaong os mdret ¢fe detbeting,t identiftinghanda charnétetiziog pefhogens and

t hogens, and .optional ly .of hosts; b) coll.ecting a..
char RO TR B, S5 mbghis dnngptbeebhs SRSt Fiimprigng the
steps'GHf KP preP@iMe b iRatkeregbitébion Hedilm aoata¥ah g ightM@res of the identity
signatures to detect, identify and characterize the
and qharastsgeties, ofaprahagsns enthppyonalllinfdwstsr by eollegting g sample from a
A . r . ] . ed. i )
host; ¢ Wbk Bipte i u® AR LRSS LRad o 8 IRl ping the
signait&Ho, debgegridéritifa laud oh@tcterdacape patBogons, Ariseypioaslyy) ¢Rahcterize
(NP) swab, NP aspirate, sputum and other types of
thehestipl es can al so be used, and the marker detection
systemis a pat hogen-detection medi um preferably
oMb i . t Lor o
o8 pr e Ao EH S MG o RS D8 it SuBbicy A130R% plisle, yerum.
cerebgal axpinahfldidt (€S, roschivdlegoldr| larcage {Bah1), maopharyreealr (NP) swab,

conmpound. Als ef er abl each of the m cropeads
NP TG iy 0, RS Sl o ey Sen i R GoRE 4 the marker
detecHb® \WystemaisURi hitebgeRidetedtiond Mdindr ReRABIPCeRpHAihY BREIbeads
.mcrobead for detecting unique pathogen-specific and /
conjugpted jethiersegnition siolpsules (BRMs) god ghe mietobeads| are injeted with
. . : X . . ¢
uanfiRRUE 2o SR FOORSLEE Bre e icBRbDUR, A referphly, gach of the
micrdbeadsugintainsta anighk Kohbinatibmofigharaind doed toeprovidg at Witque optical
resulting spectra wth spectrophot onet er/ CCD caper a
barcodg 3ssoiated; ith gach WiwobAd fof deteqtig| WiquCoI tiEeT TReCio Ml / or
host-QeeiR iRt s (APDs). Each spectrumcorrelates with a
previ ously assi gned pat hogen.

[0019] Preferably, the analysis step comprises illuminating the microbead-pathogen
sample with a laser as it flows through a microfluidic channel and collecting the resulting
spectra with a spectrophotometer/CCD camera, photomultiplier tube and/or a collection
of avalanche photodetectors (APDs). Each spectrum correlates with a previously
assigned pathogen.

{0020} Optionally, the method may include producing a list of host characterization

markers associated with said host sample as part of analysis step d).
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[0020] Optionally, the nethod may include producing a
list of host characterization markers associated with
wa@ 200d/098083 sanpl e as part of analysis step d).PEBE€A2007/000211
74410- 13[ 0021] Opti onaIIy, t he met hod may include an

o 299 A SRS P B e SO i o

treatmamalpfiohSbased Bn te list 8P gathogdns g@&%b&’ in &Q@sﬁ%¥e59ﬂ may
aI so include step f) of correlating geographic
ocation information data with the |ist of pathogen
[0022] and Qniiopalh the maethed arayt dlgo iincledeastom ify of copelding |g90§aph10

locatidiirfd

o TGRS LR BN and ) IRAAR LI iy

step d)pvie i &iPfoloyatei.r el essly, said |ist of pathogen rrarkers
and said list of host identifier markers and said

e SR, RIS L8 0,8 STEAE LSS P
preferdbl P Wirefe8s1¢l; %ﬁﬂ%? ef E %&2\ rfslbxj(l)(@x‘g afl@\4i Bist dfholf 1|dlmtm%r markers

“gprem ated that t the process are no
and sajfbgeogeaphid lpcatinnodata tdla |r¢m<l>th alabasei dsi vedl asrtdzmsmltpﬁg)fréﬂttment

I TR T X ——

that the stepsad)ﬂtndpweﬁl @€ hotaletABAAIG cORdURKAR Beified bt
through am crofl ui dic channel. As the barcoded beads

eg?ﬁd{ am at one end of the channel , the
[0024] spe ehipchudes detastionnianstho ean-conngateomigsalpads in

a ﬂow(s%%alﬂaﬁﬂ) é?{) elp o‘kﬂﬁ*ﬁl: 'or exslgééﬁl le v 1 ﬁ@:n (ﬁ?éroﬂmdlc

part ogen co
channejhh s ﬂlerimychnd Ibuatis passialayphbeans abenedarlosf the dhatmﬁbloﬂae spectra

emitted By 5 B0t S Rien Dicbears oot 8RR G thoo s penpesoulide the
beads fa3apare 6fl ahiéa&-@)ﬁfh@@éﬂ bRpRRT dt&tiSn rhQAZmlmA ?‘&l%dﬁlgg ih@ude

anot her aspect of 'the | nventl on a sy stem O conpo ents
ﬂuoronl@r%raé\,dea@@bm%w) grecepblatted byfa @eemmmgcaﬁ)ycamﬁera Isyzstem

photorfil M Fer T8 MR o cBfleion KR ARS A RS Pedly drbrorBafi ot

time necessary to identify pat hogens in a patient
[0025] sanmAkeprdingnioasmdhen dspedtost ﬂf&td@@ﬁkﬁoxﬁﬁﬁfy@t@ﬁﬂ yf icBmp6ents is

daq: g.ehéﬁasthe ability to provide rapid on-site
provided whichs ¢apable of exqcHting any a‘f‘ﬁé’?ﬂve Qﬂ§ar anti ne
measures for any identified pathogens. Another

[0026] 2dVERS aBRniaged Jﬁh@BfeEéﬁtYn\teﬁtl&Q rlcfifdk a%gt'r&ﬂfcﬁ@ﬁﬁl the amount

pat hogen data in a gl obal database a m ne
of timej neressprmttp (ﬁﬁn@ﬁ&hpﬁhms ima phticnt smnldb,ammpamdmldﬂmosi methods

current )’ ﬁpgsse Fi QVetllr %Cgll na%llﬂe 5 l'f)rrg\%de rap1d on-site information concerning

treatment and quarantine measures for any identified pathogens. Another advantage is

the ability to collect patient and pathogen data in a global database and mine the
information contained in this database to produce trends and tracking measures for
various pathogens and their hosts, which information may be used for surveillance,

research, therapeutic design, and other purposes.
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vari ous pathogens and their hosts, which information

may be used for surveillance, research, therapeutic
waele®rgyso4and ot her purposes. -6- 74410-13[ 0027PCTICAZN07/000211

and further advantages and features of the invention

wi | L.be apparent .to. those, skilled.jn.the.art.firomthe
o ) DU AR RRIEF payyinedt B et bCint Byl b bR o
those §@NEdIART theNattd frémt R BARAIRA MEtNIgd ddRdtipth. tHrédf taken in
. Description of the Drawi ngs [0028] The invention wl|
conjungfing Wih thewaceompanying drawimgdet ai |, by way of exanpl e
only, with reference to the acconpanying drawi ngs, in

. ' N lﬁ&#w- efer to like el enents, wherein:
Brmfigggﬁpghﬁ%fgﬂ% J%F%hart detailing the series of steps
in the inventive nethod disclosed herein; Figure 2 is
[0028] a bThe kventagr witl how ba desdribed enmoet datail,dy Wawoftexampiaionly,
. Fiqure 3 .is a block.diggramof. nultjnpl.e devjces .
with relethitieiod AbF aGeqtmPavine: QRPRLRS! da; Sk SIS ATEPFE Fofer to like
elementS $hetdp:i on of the Preferred Enbodi nents [0029]
Referring nowto Figure 1, the present inventive
nmet hod i s described by a series of steps set out in a
flowchart. [0030] The first step 12 is to collect a
sanple froma host (e.g. a human, animl or
AV i n t | .y er.a
ITHRE TP R o SRR ot BlePHAR, 613188 R HRafve ppsthod
akigeiasad hereinfP swabs, sputum and ot her types of
physi cal sanples can be used, as appropriate. This

¥l 241t 3plack b i netroe sl s S8 28"

receiver 22 determnes the |ocation of the sanple

eaderd ang bidtksdiagra® sumltple dbdcdsi @mmhnitalgt with @dcentral
pat hogens and the | ocation informati on are both sent
Zlgtabasea central database for stor age and processi ng.
Meanwhile, a list of treatnent options is displayed at

Detaﬂ%e&?@%nw tﬁpplc"éfglergh iﬁﬁﬁ@?@ggo gens, for the

operator' s consi derati on. 410- 13[ 0031] The
anal ysis 14 is perforned by a pathogen detection
[0029] devReferrdz newshdigurenl, the present inventive method is described by a

series of steps set out in a flowchart.

[0030] The first step 12 is to collect a sample from a host (e.g. a human, animal or
environmental sample), preferably a blood sample, although plasma samples, serum
samples, CSF, BAL, NP aspirates, NP swabs, sputum and other types of physical samples
can be used, as appropriate. This sample is then analyzed 14 and a list of pathogens
identified in the sample is generated 16. A GPS receiver 22 determines the location of
the sample reader and thus, the sample. The list of identified pathogens and the location
information are both sent 20 to a central database for storage and processing. Meanwhile,
a list of treatment options is displayed at 18, based on the identified pathogens, for the

operator’s consideration.
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Figure 2 . This device 30 is portable, preferably

hand- hel d, and has an outlet 32 for receiving a sanple
waee7aiuspl ay 36 to show the |ist of detectedPCT/CA2007/000211

pat hogens within the sanple. An input device 38 such

as 0 Ie scr .
o 3 TEHIRG G bR RO el SOARh SRy o i
Figure 2f oThiatdewrce(S(] &l pbrtublaeq:refetably) harﬁaﬁdmmshasrhrﬁoﬁtmzefor

identified based on matchin spectra

receivfiech, KIBAP yd 0ol A6 10 P IBBANH P goPged etogeassifain the
sampl& URRGAHA Debite BB SuER Y & %eﬁ?%?dd si’?ﬁ%e f)%)gﬁ%&%’ @ﬁelﬁ}ll %I?ﬁg and

an i nternal database on I C
v1ew1n;geqﬁjh9 displayi amd|input if @ddl@enalanﬁhhammf @reldipatag, Iettg) Bathogens
i eved, by.~.C cating, W th.an external
in a S&m@ifs & splifed s ?ds of| watchings ef seacyra) tsce&ewu? %tﬂ'@S data
correspt@Mirpetodch ?étﬁé‘%én%bﬁbrﬁad%ystﬁé ayvied Q‘Me@ﬁeéulﬁ%agg%&gay be an
ordi nates. |de comruni cation I's conducte
1ntem%d|a@bgs§sqryﬂ1p&evwg)3mfhmtrlgﬁlgeh methopy pt sibiilar stpragite allow for

a0 AU U BT B35

also pmfemblga]bba:tgdaﬁn ake \device 39, hlb‘fag v leedisply tshowing i "GPS co-
n‘ﬁ & preferably markers of different types,
ordinaigg d%?élypﬁ {CRMEYRGaEEN it Feadusted virejessly. foa JeaximEmiange and

portab{lw?’?ﬂhe-rﬂ!iﬂl h I?lgg:cﬁ’{; EF\%@& §{) d&aﬁgo é%’ of \Agtrel:t r%emultg)le

anong suita e aval
pathogem,tmmldplesBRMs frome thefsainie @a&xoggmstwahasmisemufmﬁs \(JﬂEiNBx)smgle

con uant ot - doped m cr obeads _or
sample, @Hgg{???’ %Pg @é@erew WReS B¢ 8% Proteinthaseds maghess and
gene-bastAhatedot s or fluorophores conjugated to BRVk.
Quantum dots, al so known as sem conduct or
nanocrystals, are el ectromagnetically active
[0032] nan@h%c‘ﬁﬁ‘b%g‘&fbégté@l%wﬁ%lces be aage gmnmlgs suitable @vaitable

r r i cul arl
methodlHEFELE § prfBig hftalbdl he WP TF bl Bhitn Hiikttles BRMY
conjugatl&dtto |qaaﬁthmyd(nnhped irfiérobeds @ nbfidtRbdsd/hdngpartiales. O lynatives
aser. In additio guantum dots of different sizes

includg, S REleiquaBmEL 45 oF IR PBPESR CORDEDRS e BR M e Queafgmedets, radso
knownC£ QmiccHHub®r 'ﬁQHéJé%s%is byret @ct a?h c?ilngl P@ﬁo %no?%&l?ology-

and conposition V6 ‘ar e
based prrieles manging irasige ﬁgtneZ mailmnetbls c(hm@ ite & nnito LAepaﬁleulaﬂpl useful

proper RN B S5 SR, et Bk e

illumin@tfieOD 8§ "a &%& Bﬁil\/ﬁddlﬁk% qRiaffind Qots VTRIiABRAL 828 WA Bluoresce in
sequences (e.g. DNA or RNA) . Pat hogens and hosts have

differepgodorg fnd be gﬁgreg(ngg eelog &a bE anodified by the particle’s shape, size
and composition. BRMs are biological molecules that bind only to a single other

biological molecule and are pathogen specific. For example, “antibodies” are BRMs that
bind to proteins and “oligonucleotide probes” are BRMs that bind to complementary gene
sequences (e.g. DNA or RNA). Pathogens and hosts have both unique and shared genetic

and protein markers, and each marker can be bonded to by a specific BRM.
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and protein markers, and each marker can be bonded to

by a specific BRM -8- 74410-13[0033] A m crobead,
wWoR0ck93083 a pol ystyrene (or simlar polyner) bremCan@r/000211

can be 100 nanoneters- 10 microneters in dianeter and

[0033] ggﬁ. d ttlgpaaov% 1 %\C;H) ?;s %g&gg‘éﬁﬂ%&%igew txilcgr?lb!a )(00
nanonﬁfé'i’@ﬂ@ﬁhér@ﬂﬁte’i’:f i gt A® uSpal with fa f&fl@&fonsdf%ﬁ%m{l{n fots, is

colors) and at different concentrations iInt
physicaily. conjagated tona BRM.e Bysintwodircing onigae dsmbibatibmstdfrquantum dots

. i pat i ns of u ors and |ntens ties an
of aiffRAY SR04 Rierdh 3 ) ilereP i cRngestalions  taie, h daiqeobands,
microbicads G thiusstals Soff ILERESAE cbiAbRBOSHACBF Juétdinl B6€ tHBrs and

conmbi nati on of colors. These col or conbinations are an

intensifigs, 5} be greatedp Whew e, lasen iluminates dhe ancrolpﬁade,athe ls@antum dots
ﬂuores%Q Q(; gr&lﬁl@é QQﬂfﬁlc{lQ gonLlJE g%&(}ﬂ"@%-{d] eneai 'ﬁéng&m (r‘(geng\é\gt op are

inted Barco
an exampdb of & Ibatcoﬂatlholgle reasy amaﬁﬁcaﬂhﬁﬂ(&fde;’:lmhkggwb téTa QUTED 8Adbol,

a a uni que bar code, . each, BRMcoNnj ugat cr obead
and sirgilen knpyan types P urintest b%lﬁ%deeﬁpe“dqu %ade?thréﬁp@ueﬁ @glistinct

pathogBR' &€ hodt Smafkiet Za‘flq fr@g@\gd nhesge ﬁ%f‘ot%gér%ug aLes) BRM

m cr obeads, as wel onj ugate ot’s,
conjughted| xylumbdad Zwmadvidet @ barpro:dﬂj or ﬂledsp:ebrﬁci phihbg'en drhost marker

recogn I bE (I HRN” stishe BRMACH R RRIGoRGA NS  HEb et ARM-

conjug@fe@ tqﬁ@ﬁtumadbt@1 1Gly b@%bhﬂ?&&f ixftéTﬁtﬂ?)%ﬂeld ShehloVRIRd % Q{Wample

in e formof anti-human |gG an anti-h
analysqsm nol ecul e, or a pat hogen speC| f| c ant i body (|
anti-X anti body), or an oligonucleotide (conplenentary

t f ' d
ouss) ¢ 7, Do ARFERARRC B BRI LERE IO B0 1€ elinoarm and
those thatdnm getn anl additibnal rcohﬁﬁﬁam@rﬂatmleﬁ sighal iln&h@l fchﬂf 604gi-human
signal and a second signal generated by
IgG, a’f‘@gb%&ﬂ 3@5@ mlect é’ﬁﬁ’l @atb?geaaspﬁggé ﬁnﬁ‘é‘t‘b’c@@oﬁml'x
antibodyy, ¥ ANl %@ﬁh&&)@nﬁlér(’coﬁiﬁéﬁéﬁ‘targ F)btﬂ@ébnc %%’t{ij fof 1ntel%est)

system includes a capture ant
COHJUgﬂtﬁd bog lﬂ@omh(’lh?elsbadud\@bdmn ncaaklzm*a)di a\&hcaclssfulspathogen detection

for the .antigen fro e sa
st cofy BN el s SRl onf stk naLeprraie b the coorophore,
recogni zes the pathogen antigen/protein then binds to

[0035] t heOneexdmple ol pathoghat detdction it Arivipehy cdl;ﬁur@@?d;téhﬁatl%é ah@gen
a fluorophore. Wien the sanple is analyzed, if the

capture§ygica} inchydes » gaptwiecmtibedy Gt # RRND wéuqhds berendstor thel barceded
microbB&E WARENs responsible for capturing the antigen from the sample. A second
antibody (detection antibody) which recognizes the pathogen antigen/protein then binds
to the complex. This detection antibody is conjugated to a fluorophore. When the
sample is analyzed, if the signal for the detection antibody is not detected, the pathogen
does not register as detected, either because it is not present in the sample or because of
assay failure. The latter case is eliminated if the correct signals from the positive control
sample, i.e. detection of the appropriate bar code of the BRM-quantum dot-containing

microbead run in parallel with all clinical tests are detected.
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does not register as detected, either because it is
not present in the sanple or because of assay failure.
wab@7logdoser case is elimnated if the correct BCTOAR®7/000211
fromthe positive control sanple, i.e. detection of
the RLiate bar code,of the BRM nt um
o361 o AHORNE RARE of Bhigeiodiersionds B PUTHCY HPre sysfem. Inthe
antibo@y icaptasd syﬂérhstharBRN@thﬁé}ﬁ@s bodd 4O b0 Rlicrobead is a
Anot her, exanpl e of pathogen detection is an anti body
pathogegspefitic synigsm of nprotRn afatuseldyreeerpbinam, syrs tseatheti. BRIvhe
r
compl%ér&gla"eagm?f?%}nﬂ%{ % agmﬂgerp gf;]ﬁ%?&q e a&fc%ijts nﬁ%}?,would bind the

antigen ettauhibd @ tie, bead. tlym Tchmbleﬁ)ls re'Ebgn@ah‘py eieedddition &Y sdaoliary
esent in the clinica

(Getect) aian; by (kT aandRMior An BB TRRG detection
antlbo@}omoﬁfﬁght%d k&g ﬂgﬂtogyﬁgrebx LiRew kﬁﬁﬂpl‘éfls ﬁmﬁfz%ﬁhni‘fl fHeXsignal

det ection) anti-human a tlbo ti=H
for theﬁdmctlm naandy@}z nofréétectere alengmd;fntha isignbbfitymi the bemi begedtdedhe

or ophore. a n the, sanple is anal yzed

pathogkl Bl BRRP LS telEiB0. itEr Brrasisif By IRt o Sample, or
due totRtBClafltredTAB Jattedald 'R Qinfinaded fif &1 x?@ct&?@i%nﬁ@rﬂ‘&ﬁi Positive

the pat hogen does not register as detected, either
controliagple; @s pentignadrbore,aegister ¢arrectls. sanpl e, or due to

assay failure. The latter case is elimnated if the

ex | t t I .
oes7) o Sl 2o it B PRSI BRI A B AR yyiffyseem. 1n
the gemmuichmalysisarysiem the BRIVhabih iddoesd tothel trddgé Imlﬁi'dbead is a

anal S s stem e genom ¢ anal ysis systemth
pathogBRAPSR A EARSRUEHAE (RNA IS8 DAL RbHsE nclsa | Upep adcition
I t
to the PEAIECAS ?‘%ﬁﬁ‘“‘f’@dﬁ JEAAEHERLRIE o) Sadehocan the
pathoggtp iggafuch esccqrmleol\mdnluclhyﬂuh shqnendeocomﬁlmmmy etoen dawpstream

S BT R T 7 CN——

presenf) OFHié Setond sédﬂx@n%@ %oﬁ}'ﬁlgét&l & @ﬁhoﬂo?héi‘b' b e Qﬂlén}’th@gaﬂﬁﬂe is
and wil | bridi ze to the gene, resent. Thi
analyzeds db e @5@% dfE thej secorrh pewgnesdist upt aiecht;d; ﬁwhmﬂ@gemgbpeh not

S 'RY anal
reglstelwg% gﬁtg&gg qﬁ{eﬂr%%: geéazls%%f‘l d%o?&r?seng {rﬂﬁ %0151 o%rel?]eca%seesofna&say
failurer Agiosteetly detected positide caitiddsampReaUsterield tb abovad elphmarsthe
latt in the sanple or because of assay failure. A correctly
AT SYEPBRt ed positive control sanple as referred to above
elimnates the latter scenario. [0038] The bi ol ogi cal
[0038] (€. 'ghe BioRspEdal $8BPb1Bod)SsaBHIE T ddded tof hdlial, ARAdiPefdn® HERbgen

pat hogen
markers bind the various microbeads carrying specific pathogen BRMs. The combined

sample is then washed or otherwise treated to remove extraneous matter and unattached
microbeads. The detection antibodies conjugated to the fluorophores are then added to

produce a bead-sample-detector complex.

[0039] The bead-sample-secondary detector complex is flowed through a

microfluidic channel via hydrodynamically or electrokinetically-driven flow and passed
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mar kers bind the various m crobeads carrying specific
pat hogen BRMs. The conbi ned sanple is then washed or

wWOReH090sE treated to renove extraneous matt erPEIdA2007/000211

unattached m cr obeads. The detection antibodies

s ST SRS B ORLRE S USR5S i

quantd?@fﬁil)‘tss MRhE -RRPRAIBAY tﬁ@teﬁﬁ&&f vaRBRhENs | 'a§e fdudio cither a
hrough a m crofluidic channel via hydrodynamcally or

Spectr@netct/%lai rsestﬁmalplyotatnulvelmrf tubw amtiomp as sexdes- - APDs. Signal

410-13 er be ted at one e
deconfafiton, Somiid Bihudhees BE! 8RR i 3B Sorfieolia iRl b€ i
comparéll té %aﬂ@@ﬁh-@p’ecﬂﬂﬁ spdtera stbriet eich M@V@étME hef patBogens dChost

to either gectroneter/CCD eéftent ghotonultlpller
charactqmecsfampett% ¥ 8 detecgipn dppise. Hegna lisheldgicded pathogens and

N4,

pathogd shif b8 aARREBETs PRSI The RSB BrtObRTRE BB e
ongtnzsltblbbgtcah sdrgle datthb@s&‘d\mﬁorpatf hheg pathogen hists¢éan be measured in

characteristics supported by the detection device.
minutefhen  a |jst of detected pathogens and pathogen and

host characteristics is produced. The response tine
(0040} f I ORIal}§, thdlpath@ gt dét@&‘loﬁrdegicg @b 1@ h ?bﬁme HandHERl &vi® with

the production of the pathogen can e neasured

an mtegtatmi dasee and [soaatwphmomtdryphqthmubwwog@n apdfas serigh of APD

anits, (SEAIBRAIRY destgfeal PN B ierd PR O Efic phisS, ¥ Sdbply of BRM

conjugatedttanddded Bbztd%rfof id@ﬁuﬁkfbﬁbﬁ lof ¥8fideSpatiogtius Ml 85 a propnate
bead g_@m ficall y desi gned PDMS m crofl uidic_channel c
ead-pg

L) pcgm p@]@p@gﬁjﬂg@gﬁé@u@ﬁm@&@é dlueeanhere small bead lrz)ibeled

SR hogghl BMBlnel) SHERELIRAGDS T VeLke o

a
tron marke
pathogeqjudaititynddtibasef bm boaydh or accessral tenhﬁadatahhxel @nbferably via the

| 9@ ant i t hoge i.bodi_.es or. oligonucl eoti.des
Intemetp e {rERIE STy 3%%%{%@@% OB IS R A base.

If an oﬁfbolﬂﬁpdaﬁlabagé' isASEE %%Mlﬁmtlgnéjﬁfsﬁﬁﬁﬁfor @Bﬁﬁﬁ{rﬁbinn ré’dei’vmg
the Internet, préferably wirelessly, and identify t

updatepatohDQMgdrrmtral datahaseis previdedal dat abase. If an
on- board dat abase is used, a communi cati ons system 34

¢ .
o 2 AR ST VI BT e v
transmitet gretifiengsbgriphie Zfofimation) prefeiably ®RTlebslnctlsi the sﬁme Céntral

whi ch transmts specific geographic information,
databagg.of erably wirel essly to the same central

store a

[0042] Once the pathogen list is produced, the pathogen detection device 30 may
additionally provide further information of value to the diagnosing doctor. Ideally, a
treatment protocol is provided (step 18), including any special measures necessary to
avoid communication of the pathogen. Other information, such as pathophysiology,
disease history and bibliographic references can be provided, enabling the pathogen

detection device 30 also to be used as an educational tool in the appropriate scenarios.
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dat abase. J00421 Once the pathogen list is produced,

t he pat hogen detection device 30 may additionally
w@ewviog®43 urt her i nformation of value to the dPemoagiongoo2il

doctor. ldeally, a treatnment protocol is provided

100431 4D Glhitah PETB O P PG dlemsG ah & SiBrd athogen deteetion
setting RIIRWIRL AR airpdiCHy ﬁ?gg?tdmw}egl'égaﬁingdﬁ $RASE phthSil Havel

and bi bl iographic r ences “can be provi déd, enabling
vectorf lag well s geesedting protdemsl evitlc empBrantiog tteaditeonak deteatsornand

ducatjonal ,tool. in the.,.apprqQpri.ate scenario - 1.1-..
quarary TR0 By Fbinp B ra Sl IE i € nPPaC S posep ctection
deviced @41 @RcribedahéreN Gad th BadpY HFmIeSHREY | sampieialsNgble to detect

follows. An airport is a point of entry representing a
pathogens &ypigelly Heagamitiedwetravelers,gpcorpiag \pasengers sr be proggssed on-

. r i I i t itio . QCt i .
sc 0§ BAET A8 L ST ) OBl AT KD 9 i
performedbgrthe pathagdiodetectidat devideonitida \thinates aad dies sampled| passenger

and_a sup m cr obead sanple vials able to.

her ei.n, I f
can beo&rlcjs'«l? releasgd, @’éf?gﬂgﬁ}%‘? f%n Wﬂm%a%@%%ﬁtw 5 BRresSans , While

a singg:ngf\ﬁ&é"% RAR @Wﬁg&egﬁr& espaenﬁf,eﬁé%nﬁy%trg?me bAlipes of

ood sanple and i njetting It into a”sanple vial.
identicRhdewnes yai endble prcessingedf basserperspat hogmter déthonts, mot days.

device within nminute nd the s | ed .passenger .can
Paster o ERFE LA P AT P BP0 GPaFnLaE JRFISOiEh o b faken
carlierORBB I HAARE . efRR1INE CRASARY - th;é/\vﬁrb@abﬂitgl ook gamb kpreading

imted in processing capability, the ability to

unchegkedvi de nultiples of identical devices can enable

processi ng of passengers in a matter of hours, not

days, r ' [ . 1
wou) S % A Skithnl8 £3ERSLA0 oAt CIARY AL Bl B TEbgated
barcoded rmicadbeadst for aletecaon of tiget differemhmthdgeny saf, HRE, Hepatitis B

at hogen readi n nchecked. [0044 an exanple, a
and Hggitgen 3’5? JorTeadforrens yw{% Fodh atheer g’_ﬁ]"‘a Gatepgrately
identifRdiE RHESHST S &Qﬁ%ﬂé HI®r me‘hQ&‘é }earbedlls F_ééé.%_tééhﬁé eAtitibody

pat hogens, say, H'V, Hepatitis B and patitis C. The
gp41 asiindichernafHBS ndestian)s depatitis B achowhtddsdey. deieating the antibody

sepat.at.el y.ident.j.fiabl e barcod for.e le,, HY
Nse RERRIPUG REIORGS o el AT ek Rl Eo R ol Vel
detecting@Gh& @itiDodP antiINS P, af affidatst)of aifid CiinfeBtior)] Amvprofedbsy all
(e.g. detecting the anti body P as indicator of

using E3sge i prokespathoper ccrawjex detectiqapaprkers o ap¥ ojtirehg that is
spectrﬁﬁfad:‘ﬁ'ex(eﬁt fhan the color of the barcodes. Thus, the detection system can readily

identify any detected pathogen merely by the wavelength (which identifies color) or
intensity of the bead spectra.

[0045] From this model, the system can readily be expanded, for example, to five
pathogens, adding, for example, pathogen detection microbeads for malaria and dengue
virus. From there, extrapolation to more pathogens (10, 20, 100) is mostly limited by the

ability to create a sufficient number of barcodes, which is based primarily on the doping
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detecting the anti body anti-NSP 4 as indicator of
Hepatitis Cinfection), and preferably all using
Wor@ngesops obes- pat hogen conpl ex detecti on nar KBCECA2007/000211
any color-probe that is spectrally different than the .
har c ec
of theyilchele AP ARG G 6% 1B hRaShe s M RURREH i fiRkhscs
barcodmmlyén@hk’ed(oﬂmmhsmdkemlsfasemelk}islvmv)alengﬂn ntensity of
t he bead spectra. [0045] Fromthi s nodel, the system

ooset 3¢ et oe Yo BroRiti b reumeRbpelofhioR  gefoge Spreses merely
the firéfl s%pqaeaap&eﬁt&m m@rlh@geanbce@nay &a&hﬁ%ﬁnd ESrd 1k pethe spread
ext rapol ati on o m)re_&;‘l hogens (10, 20, 100) is

of pathagens gs shavin adFigypre Be ormg yhe devieectathe raoghalﬁlf anst ehable to

er of bar S se
detect JIRE n Y 41 B RSea B £ e R BRI TRA R S imiter
clinicdl peeseth@sis] adt a@acg@mﬁfgl tob¥s(et d) domideinifyingriadieoriness, Vaccmated
bar codes may be based on |nten3|té}l evel s, as well

for selgpiod Hisprsen). orjablowse plisicians 9g cHpigs a&lqgﬁ%%@west
in meﬂr&}t?&ﬁiraéog%r{xg%lp%éﬁqgw foE %Fxgt%@éﬂeﬁteﬁe&géﬁﬁ #19 eHegdb'il at the

n rger process for trac i ng
bedsidanthcogtratiin ofigmilitigle SBRMBdfoof thp ahinegeatisoges enhamves i detection

Figure 3 . Ta'I r|n t he devi 410 be rmg]ﬁ adb
accuragy, fad pyeTeameEthe JiRBpISRssasiated With Use oh J5ER ERIYS £
detectioR (. & HnlthtRo aﬂétsﬂﬁﬁ‘%ii‘ﬁ“éreﬁ\éets Qvlﬁéﬂ'@nh?{'esﬁit A fa@@' negatlve or false

present ations, act as a screeni ng . g.
pos1tmed:@sultsb yTheg teshtiswlitsl dath saqu@cwnth dhe gedgsaph;@ Ilcwan@d data (but no

otver i SE3E5R PPV LB AR R T b S
provide® mimtﬁé GPSSunif)lak@Wansnsitted! B b REMER Wailaddl 400 NTES irﬁfonnatlon is
flexibility at the bedside. Incorporation of nultip

prefermerfto\mr?lﬁ@bsm ipapadiniely unoRAraemtion o dhe Bﬁh%@edﬂ%&wp
308 ARt "0, 1, B B B SRR Hhlrhel B fhlbogen

detectﬁ)hrdairinexbﬂitahylgueatm ch may result in fal se negative
or false positive results). The test results data
al o wi th the geographjc.|ocatj. on. dat but no
0007 ¢ e ibiee Rhekmbs oAb Rehiral hEaobbintin dowbition of
differept DRAbARES YPM¥sdyPEE CldeallyH ha kol led¥l &aftaltiatibase 488 provided
unit, are transmtted to a central database 40. The

whichjra¢ebvaseinfosmatien gerstantlabirgmsdindeviges @0cwerlgwidgn Over time, the

cualTFREA R0 ESRGRoR o DI RAER b
detectﬁ)hb;ﬂhmﬁﬂ aéndmgmgeﬂf @6 mialdpogR) afhlehg ithes) flegtcaes add gobal

iven tine
patterns of ((I:l tection of pathogens, long-term pathogen trends (i.e. colonization of new

territories), and correlations between pathogens and host markers which may indicate

enhanced susceptibility or resistance to the disease.
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[0047] The central database 40 can b e local, nationa
or global, or a conbination of different databases of
wo b@gmeotoypes. | deally, one top-level central dedEba3®7/400211

O is provided which receives information constantly

Wht.from | devices 30 worldw de. Over tine, the database
at ipelafnkisy repository of information on every pathogen

supported by the detection platformlending itself to
1. M NhBlod 08 parfn@tdiRr 65 nhdre GoreNdefecting @HtRdRhs, identifying

patterns of detection of pathogens, |ong-term pathogen
pathogense (fhiaragteriging usthngens of chara¢tenans tpathogem hiogts,) corpprising the
f.orrel ations between pathogens and host markers which
may i ndi cate enhanced susceptibility or resistance to
t he di sease. -13- 74410-13What is clainmed is: 1. A
pe¢panitig0d padidigen-detegicomn enediunoibe defecticetefcpathggen and host
pat hogens, identifying pathogens, characterizing
marker§iat hogens or characteri zi ng pat hogen hosts, conpri sing
the steps of: preparing a pathogen-detection nmedi um
fc@[le&ﬁ?ea%h@[b RémRaHLEgen and host markers; collecting
a sanple froma host; conbining said sanple with said
pat hogen-det ecti on nmedi um cont ai ni ng pat hogen-specific

dembining said saraplamathsaidppthsendetsaemngdivagontainipg
i L st. of, pat hogens contained within the host,

pathOggé}g&gﬁ%‘getté%?rts’pag’phogen and host characteristics. 2.

The method of claim11, further including collecting

| analging Baidrebmbiredisampleao peodaceos lisarfeathbgersaiodtage voitem

and sajd host. 3. e thod.of claim2, wherein said
the ho%t’c?é‘gtaﬁﬁﬁoﬂ?ﬁﬂéﬁ%?ﬁtapgﬂoqtgﬁ%ré?tt?%%’tcéfd via a GPSenabl ed

device. 4. The method of claim1, wherein said sanple
2. el RGh&Sof Maifitll ,%ﬁﬂér'iﬁ‘&ﬁdcig%o&k@ﬁng Foc@tiéh Dformatibh 3 bne

sanple, a plasma sanpl e, , a serum sanple, BAL, NP
or more @fisaid pathogemandgaédhostr sputum 5. The net hod of any

of clains 1-4, wherein said pathogen-detection nedi um

3. The method of claim 2, wherein said location information is collected via a GPS-

steps o

enabled device.

4. The method of claim 1, wherein said sample collected in said collecting step is
one of: a blood sample, a plasma sample, CSF, a serum sample, BAL, NP swabs, NP

aspirates, or sputum.

5. The method of any of claims 1-4, wherein said pathogen-detection medium
comprises microbeads conjugated to pathogen-specific biorecognition molecules (BRM:s)
and said microbeads contain one of: quantum dots, fluorescent dyes, or a combination
thereof.

6. The method of claim 5, wherein each of said microbeads contains a unique

combination of quantum dots, based on color and intensity of said quantum dots, to
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conprises m crobeads conjugated to pathogen-specific
bi or ecogni ti on nol ecul es (BRVMs) and said m crobeads
w@onadiadne of : quantum dots, fluorescent dyeBCT/OA20@7/000211
conbi nation thereof. 6. The nmethod of claimb5, wherein
each of sai d m crobeads contains a uni que conbi nation
providg,n upiqu PRifsal barsodessesipteth witb seid casiumicielsadipathogen detpetion
tumdots, to -14- 74410-13provide a uni que opti cal
cOmb“g\'ﬁ@gode associ ated with said each m crobead- pat hogen
detection conbination. 7. The nethod of claim®6,
7. wWhemaé¢thodeafodiaibneé, odwbecin ey teberaledd micrjobwit ce’djugateﬂtts its

appropri ate hogen is.further. con t ed
appropBRapiogh fidPahel Bnste Ik AdEhion et Bt b rEpting
combirfa®0R |c81¥1ple§ 1§&ét&£t‘&ﬂ9’y B¥ecdnd @i‘gﬁﬂcfro?h 803 defettRon Hdledule to

detection nolecule to generate a pat hogen det ecti on

generaigt pathrigenidgeation epticgl sighaturaet hod of claim 7, wherein
said second signal in said detection nolecule is

8. plrh%qﬁ'&ﬁ%i gfyclz\%HI ’} We?&ﬁ 9%8 aec?)gg;g&gﬁﬂﬁ; P.le giSFJctlgﬁ] Xxo?écule is

erein sai

produced by ddhibagphde. one of : an anti-human 19gG nol ecul e, an
anti - human |1 gM m)I ecul e, an anti - pat hogen det ecti on

o, SBRRERY oy e AT ShEB S RSRER el  es

e S SIS o o e

detectiome argibodppranodiganicievgide papiencem and i denti fying the
pat hogen from a dat abase. 11. The nethod of clai m 10,

R R Gl T e R e B Gl ing e

compn@éiﬂllﬁﬂihﬂahh@ ki@ bedd/pthogencdetdceion Bl@ﬁalQ:f)mﬁ%?d waitls B éaser,
Phot odet ectors, or a _conbi nation thereof. 12. The

measusing HEguising apﬁptlam adagdeptifgng the Rathassn frogy database- Yyzi ng

step conprises flow ng the sanple conpl ex through a

11. ni*h%rrﬂéthéﬂ ﬁfr &alﬁhﬂp Were‘x'x? 684 nleASirings aég @rfcﬁ";netll

forces, ough a | aser beam and‘c Ing a resul ting
comblxspespemmhommetefmmmm aphatdraiitiplier hm@maoue@mnd)f

fl yi dic channel rises. a PDM5 cast channel
Avalm\%? Eﬁotf)getﬁ"‘lt%@n‘ﬂ at?ogg?’éagng%‘ae‘%ound to a glass slide.
12.  The method of any of claims 9-11, wherein said analyzing step comprises flowing

the sample complex through a microfluidic channel under the influence of flow forces,

through a laser beam and capturing a resulting spectrum.

13.  The method of claim 12 wherein said microfluidic channel comprises a PDMS

cast channel which is plasma treated, and bound to a glass slide.

14.  The method of claim 12 or claim 13, wherein said flow forces are either

electrokinetic or hydrodynamic forces.
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14. The method of claim 12 or claim 13, wherein said
flow forces are either electrokinetic or hydrodynam c

WO 200093043 15- 74410- 1315. The nethod of any of PCl/aap®7/000211
9-14, wherein said identification of the pathogen is
achieved via matching of the resultin san‘pl spectrum

15, ({Theanethnd efany o C@imﬁ)g‘tlﬁoﬁ'@ﬁ%’e‘@l‘* identification af £ @Athggen is

. f dh-

i3 ind  p TS e g SRR Bt

specifid shectth &roned assbasé. cl ai m 15, wherein sai d dat abase is
rermte and accessed wirelessly. 18. The nethod of any

di ng cl.ai ns, . rher cl.udin rLoduG a
t6. gl STt Sdislt wid ARt it QoablbiPaBu IR PR
enabled B&/isanpl e from the host as part of said anal yzing

step. 19. The nethod of any of the preceding clains,
further including an additional step of providing %
17 [Themeshod ofechtimehh, whistainprid Hatgbase snremote qrdsccesped wirelessly.
pat hogens generat ed in the analysis step 20. The
g I
18. i'ncl ugl ng an a Eih‘%llg}g%{aa r%g?%gﬁo r@%aﬁglr%d #lﬂrn%ﬁi;cg} da hsltgf
host chafacfeaistiogerkerssassoqiatedoith thesampie freml th¢ hast aspait ebdat
list of host characteristics to a renote database. 21.
analyzigSteet hod of any of the precedi ng claims, wherein the
pat hogen- det ecti on medi um i ncl udes detectors for at

19. |BRshethdd Sfang Rﬁ'%é‘% cedMgCdShR! RirhedinpRbeaandditiddal stdpeof
met hod of any of the preceding clainms, wherein the

prowdlpataﬂtsgefﬁmermqp@nnmwm thedistatpathpgeasgemeratedin thicy,
anal 51H§Pat't's B and Hepatitis C. 23. The nethod of any of
VS REP precedi ng cl ai ns, wherein the pathogen-detection
medi um i ncl udes detectors for H'V, Hepatitis B,
20. Iﬂéﬁahéthécsoﬁnyrm‘lﬂ&r Iinaceialm:g deingy farthier insludid. anAddipieharstep of

nore of: t| ng pat ho ens i ng
transmﬁg%%ihgt of gt &S 4P 2P 8}%@5 ﬁsﬁgéﬁ 8% % ng
characfAlR96 2 riASHE YatabNEPT | S ”9 a) a Sa”p' e medium

cont ai ni ng pat hogen-specific biorecognition nolecul es

(BRV5) to be conbined with a host sanple; and
21.  The method of any of the preceding claims, wherein the pathogen-detection

medium includes detectors for at least three specific, predetermined pathogens.

22.  The method of any of the preceding claims, wherein the pathogen-detection

medium includes detectors for HIV, Hepatitis B and Hepatitis C.

23.  The method of any of the preceding claims, wherein the pathogen-detection
medium includes detectors for HIV, Hepatitis B, Hepatitis C, malaria and Dengue virus.

24. A system for one or more of: detecting pathogens, identifying pathogens,

characterizing pathogens or characterizing pathogen hosts, comprising:

a) a sample medium containing pathogen-specific biorecognition molecules

(BRMs) to be combined with a host sample; and
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-16- 74410-13b) a pat hogen detection device for
anal yzi ng said sanple nedi um and generating a |ist of

w@aiohoggems and pat hogen and host characteri stiBPGI/CA2007/000211

detected wi thin said sanple medium 25. The syst em of
claim24, further includi ng{za dat abas taini.n

.h)maw@s%ﬁetsﬁwanw&ﬁanﬁ HgSasamR ra Bﬁ‘ir?é‘étg%’é‘ﬁatéﬂg

oA RO EASHIYER 658 s g i

mediurd4- 25, wherein said connection to said database is
provi ded by a wirel ess communi cati ons network. 27. The

s RS AR IR R oRRbn o

dlfferemaﬁam@eﬂs SIEL EdrinectRinUnSa Rt dgen deRttemldevce tBRMble and
sai d m crobeads contain quantum dots and said host

commwgy¢ation with ssitkdagbasey bl ood sanpl e, a pl asma sanpl e,
CSF, a serum sanple, a BAL, a NP swab, an NP aspirate,
t i/
he Ry TS B Bafne #4s, WAer G ShUbHeclibldRatd dntbase s
providedbbgpa ml@ﬁc@ﬁmﬂﬂﬁmmﬂﬁkﬂ'kto provi de a uni que
optical barcode associated with each pathogen. 29. The
stem of cl ai 7, each ,bar coded.n cr obead
27. jSuEsmed apy of 1B %%41 Zérwlmn 54 REGRIE TRy FPRBRSes
microbeSy déﬁﬁ\'gﬁédtté’ ShSS&ofpcific %[@Ec@ﬁﬂi%h%‘idl&ﬂﬂéﬁﬁkm ah@ said
generate a pa hogen etection o tical gnature
microbads ®ytatueqmmium datsrang sald\hh@trsemp esiapae @%e hedsaginte a

o SERFIEICSHE0 FETB el L SPSERORL S T3, 1080

sampleéone of : an ant| human I gG m)I ecuI e, or an anti - human
| gM nol ecul e, or an anti - pat hogen det ecti on anti body,

or. an oli gf onucl eotl de sequence ?}Be system of any
28.  (rhesyspmeotslaim 2/, whgksinesash o sad BH‘FHB pigs f upique

comblﬁ?igh gﬁ&?ﬂ&ﬁ'dﬁﬁs‘to rOASE] m{lgﬁe b tcamaﬁaideagso%ﬁkéa WRITBAE
an a spectroneter canera -17-
pathog@®410- 13conbi nation , a photomultiplier tube, a

col | ection of Aval anche Phot odetectors (APDs) or

29.  The system of claim 27, wherein each barcoded microbead conjugated to its
appropriate pathogen is further conjugated to a second signal generating complex to

generate a pathogen-detection optical signature.

30. The system of claim 29, wherein said second signal generating complex is a

fluorophore.

31.  The system of claim 30, wherein said fluorophore is conjugated to one of: an anti-
human IgG molecule, or an anti-human IgM molecule, or an anti-pathogen detection

antibody, or an oligonucleotide sequence.

32.  The system of any of claims 24-31, wherein said pathogen detection device

comprises a laser for illuminating said sample and one of: a spectrometer/CCD camera
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a conbi nation thereof for detecting a resulting
spectrum 33. The system of any of clains 24-32,

wob@rediezai d pat hogen detection device furthePCT/CA2007/000211

includes a list of treatnment options based on the |ist
combigighs POSOTSIRFE D collegtigm A DEF DRIOBERC B ADS) or

a comtfih'dfdolﬂ%er'b&%fjg&éct{%%%sﬁlﬁnggﬁﬁgﬁﬁh? a list of host
characteri zation rkers associated with said host

sanpl e. 35. The system of any of clains 25-34, wherein
33.  SHhedsybtemtof@ny b shaineh2et-3tvehdrein said pathogendaedtiogtdewice

further O i PR R0 NG 6D B 5} O b el BRI

transm ssion to said database occurs automatically
34. unm”sf lygem&rfamy off cka{/\r?fM-eB,l wisdréin séial.paﬁbgexs&aém@feviaay
of cl ai s 24- 36, erein_ said analyzing step conprises
furtheringlHA§SBEAnA & SETICER8 ek G HOR SRR T ke graplated with
said hdsPéi& Wi th a laser and neasuring a resulting
spectrum and identifying the pathogen from a dat abase.
38. The system of claim 37, wherein the anal yzing of

35.  SHiecsystampifany of olaires2 3 4,wiregein isaid dighef host ¢hatastgmistics and
T i Ay

system of claim 38, wherein said mcrofluidic channel

36. CTHEWybtemSofalMRNS, ohsieirciha@izftdsionto hididataphsesovburkr eat ed,
and bound to a glass _slide. 40. The system of any of
automaticallyapegpeengratign of saidhlistsi d f1 ow forces are either
el ectrokinetic or hydrodynanmic forces. 41. The system

37. thegs?i’teﬁ’lqu“ah? loFBladds 36 WNRr&h Baid ahstyLigs Qie? i_cH%prises

~specfrumis directed via a filter to oné o _
illumirgpieg said beddepathegenaictaetion §ignal opbdxevith o laseisnd anensering a

.(APD) s, a phpt ltiplier tube, or conbi nati on
resulti i ippm And e GEn 8 ppGoett BRI "any of ol ai s
37-41 , wherein said identification of the pathogen is
38. ot sywiesh ofichaifiEd7c he@irothe thdlyZigg of $didansElenivelvep dfivingnhe
a collection of pat hoglgqrg)spem fic spectra fromsajd

to I on
samplefhrongh @anicrpfluidee ghappel andh thgougly ¢ laser baagy bystlow forges and
capmﬁ\qlggrrgguﬂhggagpgcm_abase i's on-board the devi ce.

39.  The system of claim 38, wherein said microfluidic channel comprises a PDMS

cast channel which is plasma treated, and bound to a glass slide.

40.  The system of any of claims 38-39, wherein said flow forces are either

electrokinetic or hydrodynamic forces.

41.  The system of any of claims 37-40, wherein said resulting spectrum is directed via
a filter to one of: a spectrometer, a series of avalanche photodetectors (APD)s, a

photomultiplier tube,or a combination thereof.
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44. The system of any of clains 25-42, wherein said

dat abase is renotely | ocated and accessed w rel essly.
wd3007/0p43yst em of any of clains 24-44, the der€T/€A2007/000211

further including a GPS | ocator device to provide

£, DR RO b oA in o Mogen's
achievBHRMaGRALHARbLhe %sﬁ[tﬁ%%@ﬂ@leadb@ctﬁm&ﬁE«{)ll&ﬁé&gfpat}éogenh ;

_fluorophores are provided as a | yophilized powder.
specifigipectrpdrommsadd databasef cl ai ns 24- 46, wherein said BRMVs
are one or nore of: native, reconbinant or synthetic

0. PSR A DR TR EF A o LREL 5 5 APAET, e

genes of interest. 48. The system of any of clains
44. Zrhekystemhdiamiy of phairhoB a2 splaeihisaidhiatbesedg entotely located and
| ecul es includes BRMs for at |east three specific,
access%?%(%]leﬁ?h ned pathogens. 49. The system of any of
cl aims 24-48, wherein the pathogen-specific

45. DIy Ssemtiflan)df CRILeY-83, thoabHeetirBEMachBngtd OPS locator
Hepafitis B and Hepatitis C. 50. The system of any of

deviced¢ pravidedacaiipn datscassdcintechwith saif sefaples peci fi ¢
bi orecogni ti on nol ecul es includes BRvs for HV,

46. %%iﬁg 3P RRlhd .ﬁ'f—4§,’ wilBkid'shid M-Bﬁﬂ%ﬁéd\fﬁi"cfb%eads

and BRM-conjugated fluorophores are provided as a lyophilized powder.

47.  The system of any of claims 24-46, wherein said BRMs are one or more of:
native, recombinant or synthetic pathogen and host specific antibodies or antigens or

oligonucleotides complementary to pathogen or host genes of interest.

48.  The system of any of claims 24-47, wherein pathogen-specific biorecognition

molecules includes BRMs for at least three specific, predetermined pathogens.

49.  The system of any of claims 24-48, wherein the pathogen-specific biorecognition
molecules includes BRMs for HIV, Hepatitis B and Hepatitis C.

50.  The system of any of claims 24-49, wherein the pathogen-specific biorecognition
molecules includes BRMs for HIV, Hepatitis B, Hepatitis C, malaria and Dengue virus.
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