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WD 2005/ 084534 PCT/ US2004/ 028964 PERSONAL DI AGNCSTI C

DEVI CES AND RELATED METHODS CROSS- REFERENCE TO RELATED
WQARPENEIATE ONS The present application clai ns tPET/US2004/028964

benefit of priority fromU S. Provisional 5

Appl '

2003 B O T B AN Rl PR T HODS

60/510, 769 filed October 11, 2003 both of which are

| ncor ﬁorat ed here| n % ﬁ%% }REI aoeggLilez:%S
%n ar%ﬁﬁ ﬂ?’w{’&‘&[, dilirs B 9‘55 eql@ Wﬂér lf{y’g%ﬁi . §; Provisional

ect to ction,
ApphmwaeQ‘laﬂ Nomﬁ@ﬁSObaﬂ@erwed)Spptembm 3!; BO&)&end bcSi l?nolvslonal Apphcatlon

Serialibe /5D EG R SEIBPT 13,2005 £ OF ek Bl ogfieraled herein by
referejr_\‘::@%ﬁ?él}‘eﬁr@bfe file or records, but otherw se

eserves a S. and foreign ri ghts what soever
relating to the copyright material contained herein.

STATERENT RROAHEING CdrYBIcHTER waTerible ol 1o°

PEGRMRlof %«%&Q@l@&hfe SraMi Wer&%&uﬁﬁerﬁ %bﬁﬁm i ed185atas subject to

di agnosti ¢ bracelets and. particular, to
copyright pratettiore Huheapywightiewner hm@hlagctlczot%the fagsimilesteproduction by

ey SO GS T o RGBT 4 sl bl Pt
Tradeh®sk! OFRE file BF TEESHIBC DU dthefwise tesérveBagll ©f.S. and foreign rights
practice, this invention relates to interactive

whatseeNes alatingcionthe qopytabismatariabepa@ingd Bemihost i ¢
bracelets including a skin/patch interface, at |east
one anal ysis or processing |layer, and a user output
BACI@Gﬁ’dUND@F“‘I’HE‘IIWEmNZ5 2. Ceneral Discussion and
Rel ated Art Prior hereto, typical dermal patches have
1. Fidldeof thednwestiobssential |y as passive drug rel ease

et 196300 DA R GEBERLRS RS g o ool
patchég‘é% U%r@%ﬁé Bracletd 2fhdt itpartidular alnsefadiveeld r@%Wecdérd'nal patches

dm™ni ster predetermn ned amount s of Dranani ne, for
and nmmqjkmgmtlc bracelais: Morespeeifigally, buew'ta@str§$*élrat1@%§> the particular

embo?i{E di Cam&%%&%&gg?&%&oﬁac%@gg %ﬁﬁfHeché{rr%agsbfaﬂrﬁctlce this

mvenﬁdﬁf"@ét%s 1% irftédacking BiResive detmal seicinet sl pesonal diagnostic bracelets
onput eri zed, axi al tormgraphy scanners (CAT scanners

mcludmlg akkip/ratak interfacansy loashone ahalysis of PIRoEsSIRg aysTang® leer output
and/of 1l Afardde PCT/ US2004/ 028964 |

2. General Discussion and Related Art

- Prior hereto, typical dermal patches have been employed essentially as passive
drug releasé devices for use on the human body. Examples of such devices include the
nicotine patch used for cigarette smoking cessation and the sea-sickness patch employed
to administer predetermined amounts of Dramamine, for example, to relieve the effects of
sea-sickness.

Medical monitoring devices for diagnostic purposes are numerous. Such well known
devices include, for example, x-ray machines, ultra sound devices, computerized axial
tomography scanners (CAT scanners) which produce a tomograph that constructs a 3-D
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nodel of an object by conbining parallel planes,
el ectrocardi ograns (ECG EKG) nonitoring systens for
wao bh@sesesss ri cal recording of the heart and usePCTUS1964/028964
i nvestigation of heart disease, electroencephal ogram
Y, e
modSf 6T USE L coltibRiify TRaRNaP Rifed Uelirood R e (ECarEKo)
monilmrmgwsysienglsrfgr theceleétrical retedlirg of @i Isearband use in the investigation of

hearf JgaRu dletioniprBalran (i) Suserns oL ArAp. Mepping and neuro-
feedSéféHTpérRi P%%Ft#b??Enﬁés@P rﬁﬁ&t’égﬁ& (?Jbu P %n%%lﬁ?rrbfa{h imaging and

an i 1lustration i ons ere I s
relatedhenakysisce disclosed in U S. Patent Application

e ob i 07 PR ol BB s TALHE b by sovera
artisdRyThERidiriy) fér é%#i'nﬁl@r‘s&ids&i?éttal | erinset2VhRg 82 Berlin. .As anillustration

m croFrocessn ng unit. I'n one enmbodi ment,
of sugh oatriksitions siherersihedevics distlosed mUv&d?atenpAppilcambarPubhcatlon

| bel. ed d
o SR T Sl TS A i dovie
monitttirg blbed cdinsluant I@ewmj%élrﬂ%rﬁo@ésélﬁg upAL | Iﬂ%r{)é“@mbodlment

we| | being of the wearer e Sarussi device
the dgyicesantaingiamalarm whigk wmgctmted]w&m@ pertlculartbéood constituent falls

selof A5 E8EcEhs T Ty RSfer Y R BR)EEaBpiy un

for dl‘sblsymaait&pm Siomels oatndmuﬁg thé W@IIIb@Ehd\bf the WeHréP oI’-‘Hie"@arussn device
Conn devi ce for neasurin

al di scl oses a
may é% ﬁQB’Fﬁ"ﬂ%‘ﬂ M&?"’b‘? hoysingtwhisl ﬁﬂbﬁfesalﬁéhmsélgfapeﬁ%’m skin. Zhe device
may 818! RS 2 g SoBf idHlad B\ighy SRR G abp! @

sensor devil one e
arhhSyPcaterst A;xplr@ﬂbnd’&bhcammwmmommm Gorn efl EB) discloses a

te ig detected |ncI O analyte specific
devicg 131 eGsiifing fie coieaation of LVePCeam il eralyies arosent in a biological

systeft Wﬁi&ﬁn@ol%& SPIE)F?&{tl%n dt ra%‘ﬁébr d&'ﬁ@e ) Wﬂ‘él{dﬁ rfé)rz%’eré}bgfhment the

i nvol ves use of a m croprocessor
analyte & eRlaeiet Yo me@nsSaaT, iBABopboresis. t Thétaraiyte Be deitetted by including

oSS er RS e Bl RS e TR e Sttt

prod @R OTHé ﬂﬁeﬁﬁ@ﬁ%lé/&“i‘n%lv@ﬁhse rb(i' 'a%f&oﬁﬁ%e@%ﬁt ence of

vari ous di seases. one nbodi ment, the Berlin
pin ¢he disalegure @fDH&l Bawht ML 6,685 6460ssuedéo SthariBerin there is

prese&}?e'iﬁ gﬁg gieclu3§ ﬁ%ﬁfé&t@h ﬁor\é.lmselt lﬁlé:[%"s I 'ﬂlﬂ) ci‘,gﬁ{é&.g& %E)eglflc markers

in apdcAAé et ABNEHma lhﬂlbét’ezﬂﬂa elistend@ ot
pgb251 083 (Yum et Af ) di scl oses A a sposaar,}gebspglseﬁses In one

embodinent ethen Brsliy paichi goatains gnenodbralpantihodias| adesther chemical

comefl 1 35Psb BN P A I RS . n i

embaoalirtent) anrsléctednio GehsGds MitiliZat em for det ecting the
presence or concentration of an analyte by neans of a

sHee 1 FafisRbNen@ 251 083 (Yamyet aliilisolesagemdispesqile patch for use in body

; n reference
fluid érﬂ@{s@% Tﬁééa‘t@gt ehorédélﬁﬁi{ﬁgﬁag%?%ﬁr ﬁé&@poarbeﬁ%q ent means for
attachihgrte the skinsal piﬂﬂllt}aoﬁQG‘ﬂCﬁbﬁw F-0)] anslhdlbatlﬁg q{ebgéﬁ‘t system for
{ren‘?h ane | ayer, a chem cal reactant | ayer,

detecting the presence or concentration of an analyte by means of a spectrophotometrlc
change. The reagents employed therein may include indicating dyes.

With reference next to U.S. Patent No. 5,443,080 (D’Angelo et al.), there is
disclosed a device having a skin interface membrane layer, a chemical reactant layer, an
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WO 2005/ 084534 PCT/ US2004/ 028964 i ndi cat or nmeans whi ch
di spl ays a col or response, and an el ectro-opti cal

WO niosoprset ati on nmeans. U.S. Patent No. 4, 821, FGBUSX04/028964
i ssued to Peck discloses a transdernal detection

indic%l’o;r:rg\ g§ %hl?lﬁﬁéﬁi#}?gg gacélérr %%?OEE éﬁf’&n%% éfécgﬁ-%qt{;gl interpretation

meah®ans is used to attach the systemto the skin

surface. A detectable signal- roduced which may be
Ui PatsntNor 482145818 saed 2 eckalistlipsema transdermal detection

syst(?rﬂg‘?gt r tlnglf%et[%ééﬁil?dgtéﬁcéjﬁﬁ%ht r& a(?en t C& tﬁef‘%ﬁﬁ 20f the skin. An

adhé%nm meahsw uded tdaﬁabﬁmégylﬁemwtotme skmunﬁécé%eArdﬂ“tecttable signal is

e is disclosed a_ devi.ce and t hod
prodjigid H‘fh"ﬁ'b”ﬁ(eb%ﬂhg’@]? qrat PHA iibIg Lolorehangs. nln ae gmbodiment, the

systéth b 086 8 dBIR} BMAHIR R tle SIRRBE W fio bigni N _oper at i ve

contact wt n or nucosa sur The anal yte is
exnrlh& SatentaiApplieation Ppbhsatm No. 260R2/6p9t3 12 ircthe name of Berner et

al. tlaggg%ggg\ogeaﬁéﬁyft@ grbcg ?%sﬁgﬁa g ct:cg)nc%% ra |on of an analyte in
IV, ¢
Rt —

surface. Phe analyte isiexdiactasktransitesmally ssmgfambntomharem:ammmg means. A

SGHShsgellngabg %Clgslggﬂq: iattg%e 0| l t | 0 Of Sugst e Hd a mICl'OPI'OCGSSOT

is use8 36 Preide foradry oﬁﬁ@?@mé&@?erhéﬁﬁéycﬂés of the collected
substances with stored chem cal conpounds in the

padd éh Patﬁmi N a1 53 insugdite Bhilins disclesas.a desimeter whlch is attached

o o 1, TR R, syt Rl i B IS . v aovis

roddd:@st bﬂS@kﬁbeWaﬂlb f‘e:okﬁaélﬁaﬁ%e%pbh Téhctivh Bflthe ealiésted Nubstances with
2002/ 0099308 ( Boj an mul ti pl e- |layer device
Storeﬁoeh%lqabépmpguaﬁla 'Géh@dﬁt% Hie @asapy neay ke performed in situ in the
tranéd%f» élbet.lfn%ltetﬂ uid. This device includes a skin
contacting lTayer and a detecting layer for detecting

orAmct asua ifoghemneraapldseof éohﬂnghtlon§wnh@|arﬁ télaiedzﬁdreto there is
rstitia ui

disciges ki Se Rt AR TaatTORebIca e boo20e2/pBRgRes (Eiian otal) a muliple-
Iayen‘dé%fe f\?ﬁc&l@ﬁhgﬁﬁﬁé%téé‘t'r@r&fénﬁit] 3 irGrsiiflal f C?ﬁgrdewce includes

l"ayer € presence o
a skih gontacting tHyer and a ddiettmgﬂ?y&ﬂﬁﬁ&é&c(uﬁg og maaseuhng lan)analyte. A light

B sourgpelgﬁglﬂé%g cgt?qeligi@é %ggt%é gg Mql ,@ﬂ‘%eba?ent No. 6,479,015

25

30

awarﬂ@él (3] Eﬁﬁ% bfall, kﬂl‘?% g r&fis als'bﬁiéﬂeadsﬂnﬁ’ er F OW m'deé%}tIé%}’whlch turns

here en pr opose | agnost
colord@ﬂi&wesancmef abactate sofutian, whtle ERc12625659< Deigner paalc)lalso discloses

or _bracel et. i ncl udi skin/ tch i nt face at | east

a defffal it havino an Hihstadinggns ajd e resgent HWheoratea
MNGtRitAsRAEMYAHhe AdvaREESInthe aRt8 felatetdithe BPéégnt ngbn there has
input interface that incorporates the advantages

not heenmproppsed/ans;rsonahdiagnpatic:deviee him the giatwretaf an intexdetive dermal

ety g il bt &bl SEBRGM i cppipssin v,

an infegrarid mitro-peoRisslbe br vbinpatdr, 484 s iR 'o'u?l/pdt%ﬂié!/éﬁ iAPut interface that
i nvol vement or intervention from nedical

incorpprstes hiemasivagtages of MEMS, bio-MEMS, or nano-based technologies to provide

a wide variety of real-time patient diagnostic information or results directly to the patient

user or patient caretaker without necessarily requiring involvement or intervention from

medical professionals.
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3 WO 2005/ 084534 PCT/ US2004/ 028964 Thus with the
advent of MEMS and Bio-MEMS in conjunction with

WO 2008083341 cr o- systens and nano- systens, therBCT/BESH04/028964
need for an integrated interactive personal

diﬂﬁpos | d%‘é&éﬁp@ﬁﬁ@%ﬁhg@g ﬁ&w@éeﬁ\a{:cgrﬂggﬁcg{ ﬂ]ﬁﬁlrgltated micro-

systéi?"hééslI antR apbysyterhgathdrenie &l heéd dbr diragitegidted tiptractive personal
hat otherwi se require 5 conplicated, |ab-based

d:agnmincmvn@qlm iheomatucs ofaa wadeh of brageletdbat may deopasilyeemployed by a
user 39 ggh‘gﬁp \ngfee [?3\9;1 éaﬁ)rﬁlr@@e E@rﬁlﬁ@}cﬁg i t{egtglthahothenmse require

comﬂ:lﬁb@écﬁtlétb-lb%ed%edlcal @ouipraent oaCb/aﬁisiEmrtheOd@crtot’heoﬁlce and the
prior art and rel ated apparatus or_nethods, th

subspguertflelayassnaiaiad pithha psocagsing of t&?%ﬁﬁlﬂmﬁ%arapl%@Nrestabllshed
al diagnostic deV|ces 10 as enbodied in an
labo'gsérze%gctlve patch or "bio-patch" that includes a
skAsa &ajmﬁcambdvémnemt overdis¢ priocartaatiyslatecapparatus or methods,
processi | ayer, and,a user oqut i_nterface

the preger iny owgrﬁwggﬁ/ganog %mpgggnglatﬁdq f SHIC gﬁgﬁoagal diagnostic devices
. ] .

as e%??%ﬂ?ﬁ?ﬁﬁﬂ%é%ﬁwﬁﬁg@@ llﬁﬁseefetglp ’Pﬁflé{ %d%s"é S8n/patch interface, at

Ieastdmermta:lyﬂg oc ptdcgssimgllayerdabg aauseabutput inderfaseintegrated with MEMS,

Bio-MERIS Fndipe lateap i kSN BRpAURRHE TS IEaR) & yide variety of
desu%Bl%ét%qn rBAISH Jﬁéwml% d@ﬁ%bgfé‘a\ﬁ? empeyedf Wﬁ'ﬁatlen’% or user. The bio-

Invention and Its various nmbodi nent’s nay al so
patch g limptementedninaa mmberrofsmhegmwdjﬂeubb myermisiforn a light weight
adhelsalqi\aagitpheé R%rgcﬁf ¥ Cﬁg%'@lﬁgg egi:%entnléy r?e'it%rnr %nd its various
emb@dlﬁfeﬁﬂé NE b@ﬁmblélﬁ@lﬁtehllﬂbtlﬁidfo?séﬁﬁ-hﬁf’d B4&@BPhousing bracelet-
Certain enmbodi nents hereof are directed to use on
type elewnalvdnc!elsmonwentecmtlpaeiarm tarhesein asc thipbraeslet. furthermore, the

TN M T e -

direcBs 36 Nisd E)Meélﬁlmms irslative ot particalafrarid certalt h¥éds of the livestock,
di agnostic patch or bracelet having a skin interface

breadingepr daifeinsustriasforA¥dPPl®s or processing | ayers, and
a user output 25 interface. According to the
i nvention, the patch or bracelet nay performa variety

OBJECTS'AND SUMMARYS OFCTHEINVENTION i ng M cro El ectri cal
Machi ne Systens (MEMS) or related mcro- and

{ cbmBresginédTvaniognE dredied doaim BerEAve diagnosyé katch of bracelet
havu&??%:ﬂhﬁﬁteﬁ%e@ ! 3fe ofthbte Qﬁélgs@tgtrr ﬂg&ﬁgféﬁl%é%?and a user output

sO’ conf ai n nean
interfacan m:ebrm:hg to thiedgvertion, mamﬂteh stblacatet mayoserfornsawatiety of in-situ

diagrpigiasieailiine WISl Marg e Sy steats (IEUS) Gerelgled micro- and
nand?¥tHrdio gﬂ&}’ Sl'n%ﬁégéﬁﬁ&recé}ﬁﬁggﬁl s, the Qf&ﬂ%ontam?an adhesive layer for

processihg | ayer of the émaly co ta| n vari ous
attachieamt dalthe slagerhtt may alsar mntalmgeans for ddllecting b diginsdermal biological

samﬁggﬁkﬁ gl wegeé&%ctt d i ﬁe%gg%tagﬁg% B{?S/ usri(%gqu one or more real-time
quahEA’t’lvar'?%@hféﬁ@é ahblysbs t@8eRRN6r Wohfsr phlaflSgieahafiB¥s in the body.
The processing layer of the patch may contain various chemical reagents for reacting with
the biological sample in order to produce a detectable signal. Results may be detected by

CCD detector, laser emitting diodes (LED), or nano-wires. The signal may be visible via
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WO 2005/ 084534 PCT/ US2004/ 028964 t he user out put
interface layer in the formof a bar code, color

wWeb@sgets3sauneri ¢ out put, or al phanuneri c out pRCT/Wk10041028964
may be col or or nonochronmatic presented on a LED/ LCD

the L%%%B@(ﬂ |ﬁ%ﬁé£ﬁ%ﬂﬁayr@gﬁﬁ%&& toﬁe célgg%f%%e numeric output, or

alphamerherdc muitpaitcwhich! maglibes coler dr m@mlﬂbbdnatlbq&esented on a LED/LCD
mninmplly invasive_ tubules, fiber optic

dlsplavgwt it éﬁ?Y thentjammﬂrt@de@ta REMRSE Gomm@%r Ih%@é@h enay contain other

featl{rﬁg Hg@cﬂégﬂc% Ig ddé i6 rcﬁgabmtlé’% faﬁ’ﬂﬁgg%ﬁ@ gﬁt%ule?, fiber optic

cables, fight emlthngIomglle@@dtmggmﬂoswirdmtcrymgélﬁcilqmdsl bnd bhpto emitters.
there is provi

rface ther Mor e, parti cul ed a
adhriiothen eSThRdinaREH dhB RA(cH B duptele devioemay be ulized to detect
: of a
awbtﬁﬁf‘?l tu b&l %ﬁg?ﬁtg’méﬁ(ﬁf. ng Pest e%egéé; anal ysi s,
di Mgrmmmcularlydherem provrqnda damlfmitmnverahdtmﬂrmn adhesive patch or
ace deryal patch,or. br a des
diagrgtE hraGEE RDTPAASIGI A pr Bl dif @ Miidhgerqr Jeatiies enbling testing,
analygi¢, rdihdﬂdéié’ ieatRbhe %put"rﬁéﬂ&é@s A5E blipt W@ﬂ@@éss The dermal patch or
sen3|n equi pnent, 'l ogi ¢ processing In
bracelet mnlm@s Royiar alpoptions invghving élumhtn rmb-fhmdxc,unn@p-ﬂuld:c valves,
ne ns from. rocessn IrCUItStOI
reagd te5 R sharfiets, SEHRRO FRETHHAR, TodiS brddessing P Mg Erouts, logic
pracéd¥ing MoelectrichfEiraaRs . arﬁﬂéUrﬁfechBﬁs %hpﬁioc&smpt&bﬁﬁéﬁﬁmput and or
may reside on a reusabl e application which t aches
outpghigteriagescd hﬁ logie: pragsssing, apd(qrﬁh@rlnputamréacesrmd/or the output

mterfkgég tr@ar%g r‘gg %}fﬁﬁb‘iéﬁg@%@f@ﬁ L@wg‘ggﬁ / ' nt‘ﬂf Rl ef‘the testing

patclh brrbtazﬁléto rectangul ar, circular, or any ot her shape
al so be of many sizes |nclud|ng but not
, | .Thet &stm patah apdiar thel ra\déabl@r eresassingdnteraceomaydbe any of a
t
muflof B BFi i byl A6 SRR B SfcydoPifaershape. 1

may alsdtbesof many tizes irehsding but ndm Iirrmtelfd?tof smgleowdr alasasurements on the
' ter to 30 centlmsters The testing patch or

ordegp}a&én imeter.as e asr3g epnriipaiang "q@gts'@%mmengﬁamr any desired
comtﬂi;@md s8EhYths WRths, Mhi%kﬁé‘éé@s%gﬂ? Hieta Saab?af,%&g%@gneter t0 30

er 1 nput-and pgrocessi ng capabi 'n or
centineetgrsnerate a | ogical result of the test. The
iﬁ{erface abj lLities opti o ut and opti onal

e e Palel O bERCaIF IS BBPSDIe Gf RRITPIBINBWALAIRIG Andlor quantiative
tests Hifal ﬂrb?lﬁgﬁég% gatrolp F?&rﬁﬁ/@ﬂu@é/r |ﬁ;§%éﬁ&5€r ;F&ewggg{amﬁfcaﬁﬁﬁlﬂﬁes in order

i ncl'ud not lirmted to
to genetsite ajogmahgesulttdflthemston the device and or the

ke Bieifac phfifis of Bfori bt ndComionsy Blinytindlyfe user viewable

quan§ititive Rl oredUhIt R VR! dath PReSeriSd by ahy Bf @hifbef 6ﬁh8§ﬁs including but
interfaces and/ or connected (wfted interfaces e

not hmiedé&&EDiL@@qfd@uble Qﬂmid:@splraywh&nrpoeee the devieandror the reusable

surfagﬁa,.fs%gt% %ﬂg |ggfu§ pgﬁlg{? G u ﬁggrﬁglggrgs shdeers pressure

swﬂcﬁég’ﬂ&rrd @‘mét@qn?@t%\ﬁ@st stich é@wﬁéfe%@ﬁrﬁéﬁ’aé‘és BA&RI BhSected (wired)
determ ned by | ogic and/ or human
interfaces.
The personal diagnostic device of the present invention and its various
embodiments may include one or more qualitative or quantitative tests that may be a

number of the same test to be performed at intervals determined by logic and/or human
5
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5 WO 2005/ 084534 PCT/ US2004/ 028964 i nput. The testing
device may alternatively include a nunber of different

wo ews®sesach providing a qualitative and or PCT/US2004/028964
quantitative result. The present personal diagnostic

inpuﬂ%}eé?%%%ﬁéﬁgg' rﬁ‘é qfeéﬁﬁwey iﬁc&#@% %1 ggﬁ%)eg\?? g'ﬁfgrent tests each

providiify 8Yjublitatibe ah@fdﬁqifarﬁlﬂame&és@lﬂ 5 gasses such as air
or_vacuum More specificall the present invention is

di The PEasans persmnal shagnastis glevice may s include cavities which may be

emph%{j jg?g Qeszﬁ’gq%%uﬁgc gﬁgfdrtfbpﬁr ﬁb ér%rrggk?{m ghé IrfB aof compressed

gass@é@@lela%ls@rbheaédmnd sanpl e obt ai ned fromthe user,
the fluid sanple | ayer being in fluid connunlcatlon

wi Miare $ped éﬁﬁﬂb’eﬂ@déf@ﬁgm inyentioqyis diregtathto a perensatdiggpgstic device

that %%ﬁ%‘gﬁé@%%@g&an@nﬂgg rfo oﬁfﬁlﬁhé?ﬂﬁﬁoﬁﬁ@b%rﬂfa user; a fluid

sampledayey$on processing the firid sdmple:ebiamed ﬁnmlntttie user, lteafitiid sample layer

. one cayity contai.nin ressrlzed s, .or at |eas
being 13 i GBURICAHIAN it t8 AT THRIUI IR JSYRI RIS dor detecting

ooy d r f
diaghitic e e suf®£398%?%8§%ﬁ%tﬁ3*@!P Seftile st means for
displapimgdhe nltagrimstle uesyltse d haidelvice mayintiude at Ieasf one cavity containing a

I ov se with 15 feedback. The device
pres§irizbol (as, Aot KBS of chylE o INEa SREIHE: o e A Gs may further
incluble MhyafshobfOstiresses ok Fétﬁrdu'i@ﬂbﬁglow oF ﬁ’ﬁﬁé?hﬂ@ surfaces for promoting
According to another aspect of this invention there

fluid flowvi dbe deviser maydie equipped with a slundemitier fodprcgndamg the user with

ool BRSO i 883 Sl et Protocol
addréggvﬁtﬁﬁ]tﬂ]@gogﬁ%r@béswm e for at |east one specific
air born cont am nan a fluid sanpl e acquisition

| dyegordivg to pnather ﬁgpectqumu inveRtioa therg s provisked.a personal diagnostic

devids, el Rhiait SHEPIEL Bfadtaf Fiafel & shisih @Bl Sample from the

ambient &éhvirchneentof al usalr] means fdr tédtihgthapireanysle ifer dtiledst one specific air
| ayer; a detector inplenented to detect. diagnostic

bor cobtamigant aifhadISATpIR 0RLISHoR BYST fos oblaining  uid gample from a user;
5Bl PSRy i R B o g e sl

IayerZ%eirtggun fhwid c essinmgnisativre withathe gsaraple Il?cqalsﬂlmyayer a detector
t her ew

 imploBeniénde datet 35&%@%&3@@?@@3@54 he Brasassing of the fluid sample;
' and %Qf‘léﬁlﬂahhﬁ te&%lg Fagﬁ‘u'ogﬁ‘c Pédsuvlg. {*ﬂug%%’wce-rrl?\% futher include a

evice I's a vantag rovi de rocess
Ioglcmrocessmggysﬂem havmgn'B@P'/IE’ aaduhayg imtéﬁ](ﬂtsepatatellylm in comblnatlon

therdiios FREEINGA Pa U aSTEG rdPie TS RaiatronRete sgarding location of
the d}:%'fmr'l?hé Géw%é%'dﬁﬂrah%e‘b%g%rov%@d' \N"I‘i’ra”Bch%@.sHP%r?réEessmg the

be provided 1n the device Or external to the devi
dlagmostlcctesuﬁardniemtedhbgdbemteatopenherefn timeé prooessori generates output

s further proyide hod of sin er spnal
inforfpefigh repidia v Bietital dafh. BRuEE Mot A ooy, 5% 8380 the output
infor@iation Phat} QBofbe ﬁ@%&%@ﬁlh\tﬁe B@O@@'&'ex@érﬂﬁﬂ%b%% ce
to a user; | ow n personal diagnostic device to
In accordance W|th ano her aspect of this invention, the is further provided a method
of using a personal diagnostic device. This method may include the steps of applying a
respective personal diagnostic device to a user; allowing the personal diagnostic device ta

obtain a biological sample from the user; processing the biological sample in the personal
6
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obtain a biological sanple fromthe user; processing
the biological sanple in the personal 6 WO
WQOB50863H534 PCT/ US2004/ 028964 di agnosti ¢ devi PET/U82004/028964
obtain nmedical or health information regarding the
diagn&$tY deviéa s dbtaln M@didaer heamti MHéineaticroreyaf@iAg e O8er; transmitting
devi ce; and di splaying output results associated with _
the infarmatiopd e redeiving wevicen antidisplawingi odpuldiesulie asgociatad with the

medicl) Ffiahatir 00 hHg oghae fie "hercsiep B sEFURER ipformation in the
persofgrdiagmidic dBVRe'RE6Iethedrahewiiting Stepis pesformetin Fhe receiving device

personal diagnostic device or it may be a personal ]

may bedhpie persanal diagrestie device o6 Ay bami ReIsoRRiGRRRUter, or linked to a
' of the present invention, described in
comm@égﬁ#ﬁgi@%&ﬁ conjunction wth the drawing figures,

| Vigtiouteaspddio dé thed praseht irvehtien adebonibedtin detaiMselow in conjunction
) anal ysis of biaqlogical and chem Cﬁl test sanples . ]
with therdreuing diguras, gaelidermethqdp Gf aHaRative and ayagfitative analysis of
. | .
icogfigh A7 bR 66, Shrihes RAD bk SAH 5 1l S 85 persona
diagnbdtmodeviceofithe miessntinvention aThese test sapyplesmaytinclude, but are not
it B AT i T i oG T et B sampes
bi . g o ' _
tumor b BRY SEmpREISIALEY phl' GhEP saHies it Soffbin & chemical or
biocherical targetofdnteregir dheseadargats ofinitirest mayinctudefenexainple, specific
pollptants, stress indi.cators, 15 .car.di ova | ar .y
nucleif ag/d $e9UACESIPEEINg, ARSPOIES laXC ohelmiFals. Bollifats stress indicators,

cardiovh&&A8E heBitRGR8IFRIGS, 1REP Aftirke®) &b Bhclefiad S4rdis8E, Biochemical
bi ol ogi cal or chemcal nature. It is, therefore, an

weapaig, @od ather tacgess of enlnio!ogicMDr chemical nptwsée upon _
T P R S B ors o v
prior ) ETIRISR AMEbiher DRICH aes ditamedrinlacebRRIHcERMS tHE p@&tent invention

interactive bio-patch, bio-bracelet, 20 and various
wherejfethesd ds pravigadsevarakembpdimens of andntgragiversio-patch, bio-bracelet,

s TR SO AL, 2

features contributing thereto and advantages accruing
therefromw || be apparent fromthe follow ng

BRIER BESCRIFTUPN OF BHEPRAWING FIGHRESent s of the

R bt b e e iR oliOh M A SOTRARHAA A o8 ontributing
theret6 @b @idvahtagesaesainty theréffémarin be dpiparerit fioin the following description
er sgect ive view of a user of the personal diagnostic

of pretgsipdcembedimants pf thednventianambich @re shewn i the acqompanying drawing

fgured B ISEIAL % FORr AR RAIS e U ENRUEEBL wheren
reigutitis @perdpeche mewtaira udlr bf ghe Dersortal pagmestici device of the
vi ew of ong enbodi nent of the analytical person

X e  th ¢ al }
preseqy; igYREQN sitting=at 3 £ W ierllystrpted domarigading test resnits wirelessly
' I :
rom 8 KlR83p e FRYEA 06 BRAATBRRTISE A0S P ridfcor
Fig. 2 is a perspective view of one embodiment of the analytical personal diagnostic
device shown in Fig. 1 including cut away sections to reveal the components of each of the

principal layers associated therewith;
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WD 2005/ 084534 PCT/ US2004/ 028964 Fig. 3Ais an

expl oded perspective view of an alternate enbodi nent
w@booshgtsanal yti cal diagnostic device shown i nPEI/S2004/028964

i ncl udi ng renovabl e and i nterchangeabl e portions

i Idg y s:%é ?# %ergi 8%'@&%‘% H%Es?)%v%?‘éwccﬁgil sﬁt%gig@% %ﬁ*boﬁqﬂﬁent of the analytical

diaghditiRr §6@68 SSHivh RPIFig.ondncladingdrenddalsie aari@lelrﬁ@a%hbhgéable portions
vi ew of a reader device used in one enbodi nent

to
llusteagos withaud awey sectiors i wyeahtherrormroRsNts of sacipef thedwincipal layers

strated in Fig. 3A; Fig. 4 is a

and lﬁé@&ﬁ%%&%%%}*@éhé an alternate enbodi nent of the
IOGF|?03B||S dipagspistive vievest aesadrhr@iwmsns%ogm onk-émbodiment to down-

udi ng the aspect of a sanggg col l ection inlet C!port

load gesuiligestorsd lnsthefr%@vawepmmo theydevice dlughratedinddg BA;
! ﬁfe@ P& gér éé%g%ﬁe‘éx%é’ (ne@\{‘?lf: 5\‘5 él\h@r‘gtgfés ﬁ{b%dﬁ'ﬂgﬁfjéﬂﬁ?tpe?gonal diagnostic

devmes;csthwvm@ Iégs.rrbl3mhtaudhag shaaspectaf atsampsle m:slleqlon inlet port on the top
m croE@eLr;?[%nes i npl emented for audi o i nput/out put
surfaggdheedli ons; Fig. 6 is an expl oded perspective view

OfF| ek 8 JJP Ql%le& Cﬁééé@@é S\Wb@ﬁjéﬁ@%r altef embogdlment of the

per ona ostl omn in 1 includ
persmgdaﬂWnastn:mbmcetshem hig. asmiudhhg somﬁd chambersGeld denustic sensing

mrcrcéq?%?{?%% Bl ¢ 2ufioJp BROTRE ppPIBBAF: canpl e

Gy 6 IstdrPéxplbdet Hers?é@ﬁ@gﬁé%f ya04 fifiealteAtdtive @mbodiment of the

e ction Iayers he personal di agnostic device
persenaldiainasticdeviceshonnde frig. ilinendinga Crppgenigimer tegatment assembly

ers ctive V|e which i.llustrates the
with & SR mREGIRTS b ECH Bt | on | ayer
elmgt YANS %rpéﬂﬂ@ééd pérdpR¥tve viedd of tHeOpiindipal Sathple ddtfliisition, fluid
[ nput/out put l'ayer of the personal diagnostic device

processing,@nspssayiresults-defeetion laverstaf dihe persgnaboiiagrostic device according

ew of the personal diagnostic device of
tom?ﬁ@%ﬁi’iﬁt\ébhventl on as inplenented in a
biRighrB @cdrebxsiodéd perspective viewowhieh |IIL&‘trateE§%th%Qﬁﬁklpa¢assay results
Vi ew of the personal diagnostic device accordin

detegtian layer, glaciionic pragessing [AYEE logip contsalklayer ancgmpgt/output layer of the
pers%lé@ gﬁ%@éﬂ‘lﬁ%\ﬁ&% fr(? ﬂg 61 ltlg? BPeée?‘\t ﬂ{bﬁ% @r ged

an view o m Cr O- fc circuit

\ WHigh 8Awig @Eperemdtwadewmfcm pasonahdisignbstiadeeice of the present
embodi rrent s of the inter ac’% nal yti cal personal
'“Ve'ﬂioﬁ‘gﬁ‘ﬁ)%!? eMane in apiq-pea SORTIGUION; | on; Fig. 10 is

ol geyg%ﬂ.ﬂ éélr n,g%ﬁtlfésglempo eneﬁ?r'sgﬂaﬁala AbLichedad accprding to the

r-as |nanunct|on
preseritanventiost asatmplememted fn albcb-patchrcnmflgura?flogl, 11A is an

" erd el tped deitied PPafien ofd Sk ariashidia gyt which may be
e’mplgggcg Iﬁrflélghﬁjgc dlﬁﬁt@h{é‘?l&]@%éﬁl‘ébcg)ﬁg?g% S%fglgslg%éﬁaﬁle analytical personal
diagnbsiigraesvicecobibvei presémigheendioned to perform a DNA assay;

Fig. 10 is a view similar to Fig. 9 including an emitter and detector assembly
implemented in conjunction with the illustrated micro-fluidic circuit;

Fig. 11Ais an exploded perspective view of a sample acquisition layer, fluidic circuit
layer, heat and wash layer, and results detection layer as employed in one specific
embodiment of the present personal diagnostic device implemented to perform a DNA

assay,
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8 WD 2005/ 084534 PCT/ US2004/ 028964 Fig. 11 Bis a
perspective view with cut-away sections showi ng a

wo mosps#3senbl ed personal diaghostic devi ce i PCT/ust004028964
the | ayers i I lustrated in Fig. 11A for perform ng a

P0ng, 383 abeBeota vb R fiTBiEHEY seBupt ShRuMaa fully assembled

persOhaldliggfostie device |h§|§l1m‘§étﬁé IR/ erdiasetedne Fﬁ Yid fer pe pe rforming a DNA
processing circuit of the device |IIustrated in Figs.

assayjlA and 11 B as inplenented to performa DNA assay;

o0 M1 S BB AR R of FBERHEE S8RiHay Bide vigws showing the
progté&ncm efcetyst sanpd tougie theomiidie! probesdihg viratit bf thedrevice illustrated

13B.is _a schematic presentation of a normally
in F'Qf’r 0151@daﬂ%I1t1B\/%‘-f U@lémr@‘g@ performatNAfassai ¢ circuits

?f%@h;@,& ﬁe ﬁ?&r?ﬁ‘éﬁ%ﬁdﬂ%r%ﬁarﬁ%& a %a X gjn glivlef:lﬂ'ﬂzed in the fluidic

circurtsrmf d@ptwelnt)m\mhtlen In@conllrd)lythel:ﬁbw offliidsral ve used in
g ?éél dic ¢circujts of the present i nvention to
C

Paticrresentalien,of A nprmedip clases el valye employed in
the fﬂﬁcﬁé %ﬁ&ﬁﬁ SI”th% rBBEA AT R dohtroP SR Wlekt p‘? fécgl}/] t‘é?g ids therein;

CIrCUItS of this invention
f IElgd13Cosv,a @eﬁnajlc mpEesemtatlah aba aomaallg open melt valve used in the

ﬂwd'm'%euﬁ ot fiegstunurnlien ta Gt ahgntil fylCiekor v e
gt 8 i® B%hb?na‘ﬁc' pﬁé’séﬁt’é%n foF %oth’e?”?\oh?laﬁﬁl Bp@ﬁ fnelt valve used in

| ed schematic and di agranmatic 1 solation Vi ews
the fltlichc cs'ewt&:@frthlﬂ:muenmmnm eonteol fnidl fhowy o- wi r e asserrbl i es

adtact s 4 dpSiamithtR lepRge Ruph el b oisolish¥ Auf gt to form a timed
fluid %K%e shon cIH@é&derﬁallyadigs@%& eér{diﬂﬁern GERI6 AIRVHTIOW:

derived from use per sona agnosti c devi ces _
difggs.obR tndAKi are deta@ed &ehematlcaandé;agrampm isolationwdews of the

sem1}5é§@(ac%§ ﬁgﬁ?—(ﬂg}edgﬁcz gﬂp%’)ﬁ\allrg%gpg@has \ﬁé’i@lgﬁﬁ ﬁ-ﬁs‘f’ l‘c’nvre]%tlon as light

emlttfeﬁs;Qh& dietedtéisgor Manfnatirgy detddting2and inagimBEONAI §mall molecule, and
nbodi nent of the present ersonal di agnostic device

ce"Ulé\ﬁﬁﬁéaﬁémSél&S derive froaY ygeofd be persenabdiggpostipzieviegs disipsed herein;

TR SR ISP HIR S R S SEREER over, i
processiueg Iaayeerreeﬁlté Heteetion dengr, dmdig.fa@htbl.tffeﬂeeséwomﬂafer@s employed in
1g. 15C is afpers pective view with cut-awa

anot@%rcénezﬁlfy embedingent ¢ thewagerairnﬁr@@n@éilamtlcﬁemml@mented to

V. 1g the layers illustrated in Fig. 15A
perfc?ﬁmé%@ll gf%#% cellular assay; 30 Figs. 16A to 16F

p rFeg eMB as oer emlodéd lpekspeedive lisclatiore vlew ohlthes alasheduffer reservoir,

shovm t he essi on of fest sanp
mlcmwr& tettar, and Fanter ? 6@ Pe[ﬁqnagfilagne%w@ee of Fig. 15A;

g]eFllgu 5C |§a§ébaeyr;§5€btl\ér\ﬁe\%§ﬁtarﬁ§ut‘l )Z ?g@ﬁcﬁ‘%egn%vﬁﬁbfe{)f;@%ssembled
persatiad wiagriosticededes drofutling dhe ayars-iMistmated in Fig. 15A for performing a
cellular assay;

Figs. 16A to 16F present a series of related cross-sectional schematic side views
showing the progression of a test sample through the fluidic processing circuit of the device
of Figs. 15A, 15B, and 15C as implemented to perform a cellular assay;

Figs. 17A and 17B are schematic plan views of the semiconductor micro-wire

assemblies employed in this invention as light emitters and detectors for illuminating,
9
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assenblies enployed in this invention as |ight

emtters and detectors for illumnating, 9 WO
wWQeBS5N963aH534 PCT/ US2004/ 028964 det ecti ng, and PCEUBI904/028964

cellular assay results derived fromuse of the present

ersonal di agnastic devi e FLGk ﬁénri 'Q&%‘n
detecg%g,s%f{m%@"eg%%i‘/“tﬂf %%ggﬁég@tsagéﬁ\(esql | onaﬁgy%gﬁﬁgﬂq it personal
diagnpgﬁggg\ﬁéégg | ayer, and alternative results detection

ayers as enployed in yet another g specific

efiigodiafein anf exploded cRerapegives WM Ofiiaa§RBPIS @cguiFitian layer, fluid

i npl enent ed to,.perf.o a
oroooeROTETE Sl ARBFEEE S bRER ) 65°38 ol n vt ancthr
specifi¢ EHftodhERdoRtheUpresenspesbhakidiagrostindévice igplesnénted to perform

device including the | ayers showm in Fig. 18A for
small pagleewlgias§a¥s:smal | nol ecul e assay; 10 Fig. 18Cis an

o el salal i . B i
- L 168 BeSBEEIGP i gy S cllon M shiaBiy etully assembled

persoiaRRgAbstic device inakidiit dise lab@rs ahowa &BFigti 1A Torparfenting a small
19B are two rel ated cross-sectional side views show ng

molegul@ aspa¥gr essi on of a sanple through the fluidic '
P A i ' f QUi 1R - iA8dlin rvoir and
DERF LM LS ettt e 1 o188 ey o o

relatgd supphPlancetsoof the plevsianal piagnestic idevicei afrigs. t6A ang|18B;

SR N3 i S AT A5 VG oo ve
progr%%’%if)ﬁ bf& %éﬁ{p‘fé"tﬁro%l%;@ii? flRAgicPrOESRSRTY dirtuit bf tHe devdd 6fiFigs. 18A and

ernative speci nbodi ment of the present
18B axcingrementat! togperforne sohallinceleculsl assaieed to perform

S sanls et ided priskactve gk s Shipb R, tbafittoh laver, resuts
illumiﬁﬂi&? lar,‘\*iuﬁﬂﬁl%‘éb%ing%&é??résnﬁé geigttioh beyer paret wash buffer reservoir
I'TTust i OA for perform nggstress

ted Fig.

Iayerasangegbbéi{i]I@néhﬁroaltgnata(%me@ diment of tha prgsent personal
. inyention; Fidgs, t i: f related A
diagnoB devERimpienlito el ffslhifisie n. 17 °

PIFGLI 205 P8 pekspedtive tvie wilhecuthavwaiobedtionsfshowing a fully assembled

processing circuit of the device ShOWI’]_II_D, gb 2 2(3% .
persenal dizgpostic deyice insiding the igyersdliysteated insFign g%qe ming stress
anal3it 2 fing o Py BT =it BERR RS HFVERIOR, O oVere

alFigs 2195ty 24D deé ecserims dfaplated srasspianfiedal sidgefews illustrating the

another . alternative specifjic . enbodi ment of th \ .
progigspioRaia Gekanpla thraudh te HIdBRIPEST FReuiLPEbe lovice shown in
o . . .
Figs. Z04 Bhd 208 I hiSIERicfted b pafoMt eloahayligr | or mnce
PG PRZA i/ an \eixplodeidt perspectiveayiewafta saraple acqutisition tyes, repeated

_ fully assenbl ed 0 personal di agnostic device . . .
fluid RIS VRIS 12 P EBHBRA SR IeN G Y3k A5 SPISEH.I0; il another
alteriRelspeciRdnMB oAt BRthesErSorid eiRigodtic HeviekeEording to the present
certarn aspects of the present invention; _ _
invention implemented to perform sports performance analysis during real-time use;

Fig. 22B is a perspective view with cut-away sections illustrating a fully assembled
personal diagnostic device including the layers shown in Fig. 22A for conducting sports
performance analysis according to other certain aspects of the present invention;

Figs. 23A to 23E present a series of a cross-sectional side views showing the
progression of a sample through the fluidic processing circuit of the device of Figs. 22A and

22B as implemented to perform sports performance analysis;
10
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Figs. 23A to 23E present a series of a cross-sectional
side views showing the progression of a sanple

wa boosigs34 he fl uidic processing circuit of thePCEURIE4/028964
of Figs. 22A and 22B as inplenented to perform sports

0N n i1 S 200 4 e .
pIU2IR05 o3RS, Peospiieed eRage A samols, peguitioplaver, fuid
processing ddyer, aadpbsul&cgeﬁeetibh anelbraas;EEmp‘ldoyddiiln @fﬁ%th_es alteéihate specific
I , d results, detection |ayer as enployed in
emb%%gr&fo?ﬁlq ReTRanal dé%&msg'%iev e%mpl@me{n}r@ teestorm elderly care
i j &g hereof inplenented to perform
mong?rggj: y Iggrrg&Yén'gﬁ’i toring i-n ol der patients; 5 Fig. 24B
i Fig. péBdpacperspestivevviewtwitic cut-away seeﬁcbmsnshowhlgvad fudlyeassembled
I ed . onal di ostic device includjn
personr fagf BRI evive he a6 The g Histated i Fia: 248 asgiizgd to perform
eldeMPEAR MonROMEY InVol@8F Satigitsiakd N9 in ol der patients;
and Fi gs. ZIg'gto 25D6%rese’nt a series cross-sectional
silﬁgs-vgéﬁs te Rhl) neresent apseges seoss-settianalasideeviews showing the
f | uidi . [ it of t devi ce . .
ool AP B bR 88 TR Bl S 99GS st
igs. Iyl o8 eiderly i iehts.
O e 2 eI TR iRy G0t LIS oRYeF et
~descriptionis first directed to a discussion of the

oETRRI PRSGRIETEN B Tk e rERbE GRS o

iptibe s MSt Gi?@;géﬂ sl aid“s&isg{o?ngdfqﬁé pasitStructural and

priveefoliowiryy debes

f i
bi o-bracel ets. Next presented is a detaile

functipnat eopiopantst of ke pessenal diagnostic devicertPD)daccasding to the present

. ..l . on. i Q- ches and bj o;bracel ets .

ver BB SIS 1 i PR SRS 80pBI, R BARREA o cotaen

desciiption ef DNReadsays afiFekatsd MetifddsEDingsIbdntéd 88 8 PDD bio-patches
il ementati ons. and nmethods is presented. Thereafter,

and '@"ﬁn&arﬁcwﬁt%%m%dagsta;ﬁmgiﬁq efpbedigents iof ikis dnentionat Eaen a detailed

T N L TE SR LTy i w—
smallanelegulsasyaydP DDidmbplentiérstations dnd Felatir) inatibdslaeidiscussed in detail.

f nce, nmoni tori ng i npl enent ati ons and rel at ed
The"%ﬁreﬁg{Héroan'tqfﬂneémpiﬁm%tgwagyau@ varays felated methedgpaieisesented. Next

sy B8 Rl A o gl sh an ot metrocs
illustratipy vatiousirealstime apelaspetisosfiheqrdsernt!invertionTeAhd tisstlysa detailed

discuSSRA RS Fery eare, facifaringn BB iraplemsetafionr apmipations, and related
meth&dd Fstdrﬁgéﬁf@%ﬂﬁﬁﬁﬁfesin\%gﬁl E&t&h ?u%l’?er‘é&r%?g%% df'tRle present invention.

there is shown a user 102 wearing a p _
di agnostic device 104 that may be inplenented in

i tr]er bi o..bracgal et configuration (Fig, 8A) or a

Mﬂ@@é@@&%ﬁﬂgﬁé&ﬂ@&ﬁ&g. 8B). The user 102 of

Fi/gs ' r ' 0 [-Cdnd

a'Mg} igfneg?ﬁﬁb%ﬂlt g T 'SI,FStgatée?/%ggggklgomgngbia%égg\%% personal
diagnesti¢ deyice 194 that may be implemented in either a bio-bracelet configuration (Fig.
8A) or a bio-patch configuration (Fig. 8B). The user 102 of Fig. 1 is seated at workstation
106 which includes a personal computer 108, a keyboard 110, and a display monitor 112.
According to one principal embodiment of the personal diagnostic device 104, the device
includes a radio frequency transmitter 223 (Figs. 8A and 8B) which is employed to an

transmit electronic signal from the personal diagnostic device 104 to the personal computer

11
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According to one principal enbodi nent of the personal
di agnostic device 104, the device includes a radio

WO e@querssy transmtter 223 (Figs. 8A and 8B) whiTS1084/028964
enpl oyed to an transmt electronic signal fromthe

106 REIERuhgRA0t S BB RrTREANB LS, BB apper, piagnosti est
resufts proveksed &y amd Btored in trabtevibE 10dc@iaydie Wikdleshly tidrisinitted to the
manner, diagnostic test results processed b

d d
persgha) csaRyler 1G5 aeditben sonverisnihe displesedsan the disnaimeritor 112.
| RSRRERER R FFBIY S 4R b BB SPREE i ocimentof e
analytiwaFpersofat diagrostic ddvicen 104 chatieg cutasvayisestiofis tuveveal the various

compIATER TG AEIMGRringinl favass Sesed pioRdharawithy JhvS emBodiment of the
deviceM 0LIu @Q&P@P{eﬁg&c{f‘ﬁﬂz&glﬁér 196, é’ﬂﬁi? ﬁrﬁgéﬁgalﬁgér 118, a results

assocl at ed here odi mrent o
procasgsing meidudentral layepl20aandian putputllayer 1226, Tie output layer 122 is

st BT S § 5 Som o A e 1RASERERR Ak ey epuls wincows
126. lﬁye,e{/idéa%iiéa;ﬂay drier "IQH%C}M&PI@ réhfffe ik igfbrma@igh(?ﬁ the nature
124 and in I spl ay I ows 1

i vidual fixed- results wn

of a HQ gonites oy adelevisiarpmaniten nihedixetdisplay resulpriingdowsdI26 are one time

use tEbUESSEAEOMEREHE T ) A Pf b SrmiuafafaTRE VARbus resuts o
a pambmé@\a%séfﬁr akSays Befbiifed IPMe @SHES 10US DY reduits $played on the
that display in a fixed permanent manner the various

monifrsid4 angthe winsiows 126 mayhegyaliative spatitativepoheeml-guantitative.

t Vi -t s .di spl Qp_th ni.t .
e T L

diagripstictdévice 64 pciuing adrenrdvabid iand. inférchatgeable itép Portion 128 as
expl odedngq(\er_spect ive view of an alternate enbodi nent

ilustigteq.n Eigy yagledgs culam@ysactiens &g reveal dae icopnenents af each of the

pinc BB S el B GEUBRARERLE. BB g 104 showni
Fig. Skiém_hjdeshbe ¢enmpoa|bletcaquqr&a¢ mz%vrﬁdﬂeis mpif/i_ded I&flﬂh thteﬁﬂbéessing and
nt er changeahl e porti ons, re specifjically, the ,
contiglipp iayerd20: Rikden dispiay Moiton a4, aed (hpaxpa resdisicisplay windows
126 8 485 104 i, 5 ATHABANA s ol 67 Bdbporion 130
whichmisrprovided 24th thecsanipde Bcqeigitionsayerd 16i sl the fluidplocessing layer 118.
RSl S W obde b ad hay b i
rigid i]?I:’a%é/ridé]' 8tchab fé_ldrhﬁauﬁ?ﬁﬁh% ilrgﬁﬁllbili%bthkéy‘%ﬁngéfghérﬁ@le?éﬁ, fi3%racelet or

uid processing |ayer racel et

baseqitstion 1380t isreadefup oha flexide plastiorayarse e base pbsion 130 further
il R4 G £ o 0 B e bR be ey

mourféd ZpdbdisComicté® froipthd Bas@gsrtioh 0. aThlgH tHie implementation the
plastic |layers. The base portion 130 further 1 ncludes

presgniinvention,  useigvay applyibe base nebracetet pontiorab3@with p first removable

g , 4 and di

cap {27 778 Y8 TeE8e AP ibdens res/IfE Wi AEst nn BRERNanereatier, the

user ¥y theherspndve theefifst P8moRabigedap PyrtibiPl 38 e fepfeRelit with second
bracel et portion 130 with a first renovable cap

remoyableicar portion 328 de eppiinumie gallestand peasess diagnastia information from
LSt o 44 PRI T, te h er .t hen

e UBEF a6 ookl TASHARSS Oy, o Bt il e, i

removéableicap portiomsl128 may be inserted into a receptacie 131 of a reader device 129

that down-loads the collected diagnostic information from the removable top portion 128 in
12
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renovabl e cap portion 128 to continue to collect and

process diagnostic information from the user's
w@ewsios4set bi ol ogi cal sanples. In an alternate PCT/US2004/028964

enbodi nent, the individual renovable cap portions 128

cept gl . eader ..
2 sedfte¥ialad M3l A, £598: 5 s/ Bli i tont may notbe
allowenff acess t@lhefdduﬁcté@lenfoemﬁahl Fheepaderdevive 1223 forexadple, would be
84534 PCT/ U82004/ 028964 a secur ed nmanner

in the PP%I@B? é}?@a afteneing dogtor enrareiakerindhaidestar's effiee or hospital and the
resuBEIGT enytolly b AAEHURIIpALSER) PelA RSy et than

direclig byithe phtiertnt intbractiveansedf thed?Q d Oemﬂanonnorcmkaﬁ kepresented in
I e or and resylts

Fig. ?ﬁeﬁﬂﬁﬁ%%&@ﬁ'{% igns of '%E"WWEF% &femavakiarap portion 128
may PP iifiide i déﬂ&@@‘d%&ﬁ%gﬁaﬁ@bﬁ%t Yo anldis tﬁ%td@;way indows 126.

Yinteractive use of and nonitor 1
Alternalinrady, ¢he device videiogispiBy nidnitor 224 aadiartise displayosindows 126 may be

only gl BPBHNEHD hal BB Bb SRS als MR PYAIaES [0 the Batient user
whlleaétﬁéptest ResUlis Stk d¥sificiPiSoriy @octo?t'dn% i‘g vi¥ Ei'aé doW?\eloadmg aspect

devi ce video display nonitor” 224 and/ the
heregf. ndows 126 may be only partiall y operat ive so that

de available to th at.i ent
IR BBt i) AL, MBI B BN S Ao ORSr atemate
emb@mht(enﬂ@flﬂfd %@f@»@hﬁﬁdl‘égﬁb@tld 86viee W04 sTaRé PplessR9Mention lncludlng air
her eof . reference nowto Fig. 4, there is shown

sample P@MW%’GW@W of defectars andhe topsitfacerthersgoft Aes lllustrated in Fig. 4,
el TN

resulty prﬂméeshgrahcbbomtml Itaw $210f§m?tﬁé1©tuﬁﬂﬂ layr 122 further alternatively
trated jn Fig t he device 104 1 ncl udes the

mcluélaﬁﬁﬁ@ vigsq é@PladnmoatIet 12&@ndtth@ fixag wespits cisplaysy 126° In addition

therelic%ﬁé eﬂrﬁ;%dhﬁtgﬁt R ?Hkgégﬁb%g@ﬁﬂa%@ﬁg% &tfkﬁbgbtzr}ﬁ%ed with a first

air sampleuctllegtiom enemtielo dd!teq:tba}ormmt 134 ahd4h sacbid elrfSahﬁﬂe collection

membet deterifh Sbunt 136 b heerbecimenlabe Ay sammle plection uits 134 and
136 efré”ﬁtﬁﬁ&e@"tc?i’édéﬁ% P %1 éﬁc?léétecf‘téénmmodﬁ@'da?l‘?&lé@fhat may be in

det ector, and a second ai'r sa
the ambllerﬁenumunmenhtawmmh adts&astwmkmg or umetwitaﬁ)reéemttm& applications

would gt RrRineltaning 5ORER fres DuiGipp ires, OblaiSsidias oatth care workers
workihglin R&Spittils bre88ard Ihb&ﬂa@énéé“ @h\ﬂee@%dd‘nsé{t@oé@érﬁﬂb in various

environnent in which a user Is I ng or
chemigal qyncessiog Iplamis| iodlarsfinesies wonlsimilarctypes 6f pesamssing and power

oenel B8 NGB, bl B Mot o T bt materis
health @h@fs’ﬂfélgl |§§ue e[PARVBEP wﬁﬁl@nﬁéﬁﬁl‘i&t ﬁéﬁeo\f‘%mt&?f ﬂé“rsonal and police
various 25 chem cal processing plants, oil inerie

°ff|ce(5$ mayritilize sughes aifbosne PRI3 sysfermto getact potgehalbdnamg‘ul blologlcal

i, B B 8D ARRYE ok BB FRE B 5 el et

the emmiriméntl ThuS tRNbsdrio? thi ehfisidiment bt tﬂé)pe?@éﬁé! Hﬁ&rﬁﬂﬁc device 104
police officers may utilize such an airborne

will bgy%fpéned dn dee eventihesa@raiany haamigllevels (ﬂf@gb@me particulate matter
ral § I te been

preseg\:t: Clﬁ dtehnet) f@‘ﬁglriﬁ@n te@g r&h)rﬁ%"tf m@g@@&t Iﬂﬂ%rgp the" Various sample

acquisition, processing, and assaying aspects of the device 104 are then employed to

monitor the user’s biological and physiological responses to any such airborne particular
13
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30 the environment. Thus the user of this enbodi nent
of the personal diagnostic device 104 wll be
WO njosiosased i n t he event there are any harnful | BUEUS2004/028964
ai rborne particulate matter present in the
mattef %étOHQQ'H&neﬂétécﬁéﬁT%H identifedigy @ Finstr Shdlor ise@ond air sample
various sanple acquisition, processing, and assaying
collectiep apits 184 ande13fevi ce 104 are then enpl oyed to

Taph AbavS2p SHp R PRLER BNy PR hePy iyase embodiment of

the p&@@ﬁ’él%é&%tﬁqé\h&?%ﬂ%ﬂﬁﬂg nathe prédeait iMasntioaeThe device 104

detected and identified by the first and/or second air

illustrateehin Eig. Sds Ipsevidesh withi sosndxhagkers 368, migrophoaes140aand a signal

oro S8 TS 42° PR Bt i BEBLUFHFABERTSE micophones

140, aReicsigRlngotesdimgunit 442 rire ipnovidéd operaling pbwerdsy d@#\allf’oattery 144
illustrated in Fig, 5is provided with so nd cha

preferably, lmﬁlemgptﬁ%@gaqmeglah dn%mergn dhe hotlent Avey a&dlltﬂstrated As an
altern%@% td e B %{e?g‘ﬁmegg% {&haﬁgp\%& RBuRG NHeC A:I£J4 may be

i cf opho sign processi'ng uni
equippect\f/vith @\tﬁdhcbeulnwapowgr smwee tltat oanseﬂd; inciniert tiglyt thlectrical power
. preferaply inp|enen in a ner

for inthisal GRMICHS. PAS ARPIET ABERLVRIhgTbtoueciawics J 04 BAY R provided

with m?%rzwtaﬁfae;écégéiﬁémﬁd&% fhat ﬁe\n&?h cORB Ie& e&hﬁfanot fegct@\théieby generate

equi pped a so ar cell type power
neede;beiectmctahpmweommnaﬂyl ncident light to electrical

CFEF tame oV o et fevios AHifiys e I R e vl ias o display
monltérem AN tHE TBEGa5Sitd dighla gﬂ\ﬁﬁdé\w 906! f 4&tiGIPTHERE®, the top layer of

react to thereby generat needed el ectrical power
the devicectldillustrated in FigpS mapefuriber inclidseean inputisefection switch 146 and an

oot S e, TS Bk bt el A Bl m i 5

mcludéa @otﬂ Bufpif bép@lﬁhﬁéseéﬁs/éll dshﬁpﬁwada%)’lﬂiésoﬁhet&fe 8eyomBination of
illustrated in Fig. 5 further include an in

the prmr@é elementaiafdhe ﬂ%lcanw%iate@ ﬁpmrnabmltwmfag d.rimay B@ combined

i 556 KR BEIRE pbEPATTY T B A DL LB o o

spemfafsapmm:moﬁ&ﬁpl@nheﬁtamqs The one or corrbl nati on of the
principal elenents of the device illustrated

&lﬁeﬁﬁeh@aat@allynlltﬁtr@tessan p¥gMple ecmmiemeotationtef dig PDD 104 for
use in {t{ée re (Hg | B I8§|oﬁ§'bﬂéﬁeegﬁgi%td‘altrfgaﬁgggé 3 fdBective view a

di sc herern for Speci

personalpunegnoi;tm devige 04 indluding earetyay@nicy tumbua'ea&heﬁt assembly with
e.of an inplenentation of the PDD 1

imagingCaRRbIHY LR TBENERI RTODERSSG e TBREoRk 1 h@aemqeﬁ 04 llustrated
in Flg.?eglmélgrly @ﬂ:dﬁé;ﬁr tﬁ%%éo‘é(ﬁgéi'ag%&mo?QQﬁgﬂ@ fl)@d"’}ggﬁ’l?é diSplay windows

eni c rtreatne
126, ths il seledtioh Bémberad46gand iz ohldf&swmcrvrm&amhp device of Fig. 6 is

then FQRIGITPYREH Wi yRoSRC ChATES 100; A EhaISCaURE dia/CCD) 162 for
i S yOBE gkt ac S Thi ) L Aot suoh o
liquid eiisnogeh lad:entrtwmi inethe obaohelsi th4 by empleyment ofra senies of valves 156

whichIOIr OV ?qg@g\hcéi é&gﬁé}l ﬁy ﬁqeaggﬁél plrggéssqné: Uﬁ{t 992%0 chiﬁfect flowina
pre-determmed and timed manner. Cryogenic fluid such as liquid nitrogen may be supplied
to the device 104 by means of input supply lines 158. It is contemplated that use of this

implementation of the present invention would be in a doctor’s office or other professionally
14



10

15

20

25

30

I magi ng, and cryogenic mcro-fluidic channels 154. The
flow of a cryogenic fluid such as 30 liquid nitrogen

wo g0ososussol | ed in the channel s 154 by enpl oy mePCT/U82084/028964
series of valves 156 which may be electronically

supervigad settingd T devicesis Qpﬁhe@f@éﬁéépﬂﬂm@ﬁéw dikgRobe Igbatief bn the skin
flowin a pre-determned and tinmed manner. Cryogenic

lesionf ppyjogesisciuid suchqs kU nittgsn issgprlieds apg veeaus stepshie the lesion

vearn o5l FEBAENEE S s BB i veaimens

progremseserih this\raplantentation,¢hé eixed d%p@%y)«hihdo&:smfﬂﬁ ragy be utilized to take
ot her professjonally 14 WD 2005/ 084534

Va"OUP@‘é‘M@Jﬁéé@%@t gsﬁmurg%wa@eﬁwu@ourme getjredime duration of the
skin @gﬂ{ fr@?trﬁé’ntﬁﬂo@@ég opriately diagnose [ocation on the
skin "Tesio

cryogenic fluid such as liquid nitrogen

i Withppference now to Elg <7|A$ tredre isshown ba dxpiided pdrspattwerwew four of
Iayed on the vide

the pra@}ﬂgem n)'letfgtp?%gle?prrg r gr'%%ﬁggg@gt; etpe pe}[sgml lagnostlc dewce 104
accordlljlltqg't g@(}%@&bﬁﬂ véitor. M6 IC%}{ hER4Rple acquisition

totae5var|ous |agno realngs at
Iayer H&swhich is pr@mdadi withmminimalhuinvasise émibwles lanoets dor microsprobes 159

tat oRgblp 156 s S Be o BLLTRS 5SS S5t o AR, e the

i § -
eplder‘t‘rhnlg\gﬁ\lfténgﬁt‘uv%l%/ Eﬁéetdggzéség éa!;lﬂieg% %‘ﬁ‘g&"?f @gé\jsl P58 n‘?éj € non-invasive

and thaaamptﬁmgnted to ra@quegweat onpenspiration fmrrethemkm $urtade of a user. In

i s, Sa3rh R T 2507, 2t ek e bhgorobes 159 are

implerhénedttd. tratisdetraly 8favBRod%} lntbi"étttlapéél?ﬂwat(FCF)h?orﬁ hé user. The
surface to acquire bl ood sanples fromcapillaries near

tubulesrancels; aeimiare-prabes pRinclusie)a piereing end|169 andmdisckarge end 161.

Tho g at PR Fu e Bl e Brn Lt 4 [ apsrav o

by capilkam astion &pehm‘uga the eficrobprobeltrsaisdet A50i ghdartytieRice as further
il ustratg}q in Fig. 7A, the lancets or m cro-probes

descriped inydetailpeloM| enent ed to transdermal Iy draw bl ood or
N% I)VIHFallS Sgyac nlg”l?{? Cl§ 10 67 %\% ts)ég%égq:@ Egespacmg layer 162

may be rfmmdﬂomahyﬂﬁﬂtadﬂuﬂﬂa«bﬂemrogaamﬂﬂ 46dh as Ebl@methylmethacrylate
netfpat e

(PMME), ol P50t RABANPaP AN 6L RO nqlwuqylchlonde (PVC),
polyd@%&ﬁaﬂ%’l%ﬂaé@?c N éE)? cﬁ{é’ a HQR@ file. Frﬂ@% §9a)zé}dl 62 may be of

escrlbed eta
a thicknessler th@ondardé 25 mcmnsﬂaﬁoﬁ mbmpsrdeb&ﬂdmg asﬁbwsample acqmsmon

volumgF Lé’qlgééget-prqg%adzqﬂg g §p icéfppgﬁ ;§f S(gsn?lustratemn EYg 7A, the
spac;r@%&’éﬂd@’ 5 ppoided Mﬁtﬁtréser(lg Wﬁénm%ﬁ'%ﬁa "I*Pl%riéé%vmr openings 164 are

tetrafl uoroet hyl ene pol yvi ny
cutout(s mvcﬂ)e layss| 16313 whidiyars pwhmmec( RDB)in rpgisferuvitio nerreamhdmg inlet

o 48 Bt AR L hoh T s8r 85 RS S matons

166 mh? eem\@dw@céséé@areaé NOOWE of BfiHbleSTBRMEd A tfe top surface of
ot her assay specific requirements. As illustrated

the samiple agyuisiting laygsddbragoung the laeget er picse-ptiehs dnscharge end 161 but
sl ' ' r [VOLT O S re

wtich B35 BBy SRERHE U e pblf S5HI oeRO A 10 g when

the mitrepreticy 159 pénetrite a5 assHsekin, HIedd begins to flow by capillary action and

then fills the sample collection chamber 224 (Figs. 9 and 10)' formed by a respective

reservoir opening 164 and its corresponding inlet formation 166. Thus the sample
15
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formations 166 integrally fornmed in the sanple

acquisition layer 116. The inlet formations 166 nay
wheooaoddsaved by recessed areas, hollows, or diPQi/ES2004/028964

formed in the top surface of 30 the sanple acquisition

collec{lé‘ﬁ( %ha?n’a@r AR %ﬂh‘\‘ecﬁ fesltecta Mkfdred @h?&ﬁ\tdif%&f 8fa specific or

but do not penetrate through to the
deswdnbtdlmmss Mfacther Hiestrated mﬂﬁng 1A theiflsidie pregesainglayemnt!8 similarly

includgs 3 ESaT SReBfoR e Wi e fergred Al PesinB i cegipter with the
corresgﬁﬁiﬂirfb R8EhRIdpth ﬁd@f@ﬁor&%ﬂ i ﬁié)éba%@l&?eﬂ%ﬂ RYtARMnanner the

respectlve reservoir opening 164 and its
resenmammw Ghini the spacisgheyardé2esbimed with the cenigsnonding reservoir

oveil LM 4 54 o R 3 AR B ARy e i

formaflo§9 266 ftb Credte tHedangsle\collesion dearhbet DR4 illustiaséd stiesatically in
in Fig. 7A, the fluidic processing |ayer 118 simlarly

Figs. 9@odudes the reservoir openings 164 which are formed

OR1 broRBESN| riay Y £ fHay'h Qm’i Gly F6RNEE FRM En)Suitable flexible
ag %ﬁ %64 orl¥e g spacl n'%%lq 2

VoI ¥ opem
plastldf'rﬁatdnal tshich aﬁnp@ynféﬂwlﬁaetlmylam (PRMA), ngelyd:érbdnate polytetra-

T TR R L T R
polys@ d, BndYhENKe, CAR! fﬂﬁ(ﬁ g?%kzﬁ’%s r& fagér "Irfbﬁfggyfa%cg%'d?{‘ﬁ\e order of

to create the sanp cha
anywhéreusitweer @5miceorss and509 miororsi dependiranon 1ite adsay application and

relategh ARy B1a 5 N areTBRats WHB, (e fuiciinptacegFng, crpuits formed
there|gg l%%@ﬁ%?{%ﬁﬂﬁé %%ﬁm&eﬁ%ﬁ%d pRSdER8RgRayer 118 illustrated

roet hyl ene
inF |gpm vthersyis showniadirst mmp chpoheldl Gﬁauhiychsis' indluich cornRrVB)gtion with the

samo BB 50t ST NG o P56k A hBdihos 14 an

the infBtCophatiang] 1@@0a§”d“e§@ﬂl§edj%©0§' ”mé’mlréthﬁﬁué@séh‘amnel 168 is in fluid
application and related volunetric and f

I o
communigstioprvitht a fluidiccharnber 170 e corphmtee‘w ﬂyougln the flgdic circuit, the

A ghepier Qg soRCafig AT el 3 pebohd gl BERSF) FRhich in tum

is in filidcomfunicagbR With £ Ratfion zbhe 374§ ﬂ'%bdééct@drﬁm}fé 1?45ﬁlay be utilized
which is in fluid communi cation with the

anpl e
in diffesingeembeodimeniatiara ide varigly of %ﬁ%vmpplmatlﬁé% depcribed below in

conjuécgtc‘og\e\é@b F@p?iﬁggzsﬁﬁgﬁ@ﬁ&lwﬁ b?l dﬁér LRIdiRh anne{)@?églgpother similar

typesiof aééaysduhnen&r@ﬁeﬁatm@@ imédrijurctionuwith blo@bwhﬁfleimﬂABemples or
continue flow throu the fluidic circuit,

sweatsampies obtrined frony or P fhyough fhe,skin seFaGe o e H?Frwl 10'16 geaction zone
174 RS I b ORon A AR 412458 4 o btonchamber
176 t@qn_egib'té froigy floey fahdlorztedcollejlmt dvés‘hebuﬁgr aftbodlnem:gpmreragents for
a W evarlet of assa |ct|o esc
examplg, hazﬂﬂpaat&w PNk 0#.0315 deptijasHarde Sua mzlon zone 174.
C ; t
HL 58l S 1976 3 S el v 17
whichsiaciides, reBlilts sletgriters, 180 ea6h dvandng aanppaiswﬁtan'dwedtput 184. The
t he ,skin sur

deteclasoiq Gre, BR Mooy ' MHTERE eiiahisnnBss; Shstestion formats
includiig bf#al oPELaMBRE shdEhétTifatioh, €80 Rtdding deWBE8 Mlectrical sensing or

detecting electrodes, optical fibers, silicon-based sensors and bio-sensors, and individual

or bundles of semi-conductor nano-wires or semi-conductor micro-wires which are
16
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176 to pronote fluid flow and/or to collect wash
buffer after the capture agents, for exanple, have

W@ aps084s84 bound, or otherwi se identified targetEUBI004/028964
the reaction zone 174. The | ast principal |ayer

impl{eHe‘ﬁfédﬁ%\?&q%dﬁ' \thhg | nmﬁraéﬁ;br%zé%‘?fl Jn‘?iﬁétiﬁ@ tsgﬁf % 'ggfbctor devices,

ayer ors
andleauhaglag Ideglcee asitiisdus$e irefutithew tiptdil hbsdin bEew. 'dhé detévtors 180 are
nbodi d any nunber of suitable_ty

180
cachigSpECi Ry PorRaned OYel selfepanyiing acien 5%? 07448 Thestrated. Inthis
manhéf“éﬂ%? bgé‘a r(égglté gPégﬂn%ﬂlfQ&‘ég Fﬁt—?r JHiBh tzbh§ Cg;tﬁgziseg%:t&r 180 may be

etect I Ng ec ro t ers,
activatedstor daeteubl ideindifys en etheswlserdiatemmine |tluie1 aklsteucemradéme of absence of

equsﬂ?%a, &r\?ﬁn)g%%g: «%{1 c&;‘.lrgp\ému&as dzgﬁ;g;cﬁg&pr unanticipated assay results.
One ﬁ%‘éﬂ%’ﬁgﬁéﬁ 33@\@4&:!?1@ $BBIdR 9 80IcBbring totRs iéabﬂlngs hereof, includes

nbi nations as il unlnatlng sour ces, detect
the um/ofcledlwdlmt@/r bundleag:frs@rrdmrmgstcnmamoswmes ed micro-wires of the type

currefly, B g, Geionrs HoBaRRoRt Ing e PRI APe Sy Further detais,

aspdc@@n@hméﬁfénﬂ%rﬁsoﬂthé WP iRds, hRd FiNGionS®TM8E various detection
after assay results are nenifest in the reaction zone

and {liumingtien fystarme remmoy%wa@s@msaa@qrdm tal vadods tamehodiments of the

oeskfEfion e SHLGHA G LA BB Beth Baise

deRemdmngM‘ﬁj m@bmﬁmamoﬁﬂid'ﬁbnt fHyers ﬂlﬁ%trﬁtel@ﬁhqiig 7A, it should be
assay results. One inplenentation of the resul

undeggioggh that mrhéla%rsamnje tasquisdtiane ayer nhid, repasing layer 162, the fluid
procéé‘é‘lhg' g%%é 113 ah39n8'asks rgélﬂféa&e ggtupﬁ’ @gﬁ?gﬁ{s 3sgpmbled and the

uct or nano-w r
inlet cfommamdsymﬁaithwwy\p@meﬁédhn rygis&érmtﬂ fite re§§en‘?@’if @penlngs 164; the

samplesRUREHRILE TS24 10k R 10L8:l0%8rcHtRtm Ean bythedrottom surface
of thb%sﬁﬁé éz%?écti?aﬁt I%géf 85y rmgd hb'éé@!lﬂ@%ﬁ%&ﬁﬁéﬁiﬁ%%rvgg openings 164

enp oye herel n accor O varl enbo

formedién tiye spacing ilayes i62andithe filid pussessing ldyef 418hém one embodiment

herefif i plyaces. ATHR vArOYs fiess incllid AEadacsive Iq thereby phtain adhesion
and §8§h’dgj O?Qhe an@r"sSfoOQQcﬁ Rithe Vgl 6tH ﬁ!?ﬁo‘irg@ﬁ&u'tﬁétlégé}s may be

| ayer 6, spacing layer 162, the process
assembled tqgﬁheran@ fluié t@bﬁ’agnnesw emp&sﬁmswtablda piastlc ]ﬂéjtmg or micro-
et _formatian

oSBT S e B B0 o i er 1
the flllﬁldrprdcbgsmgﬂ?érel 1®0hhathé %Bsé;ﬂ?éﬁi% d')ééct Igger %fa%assembled

is closed at the top by the bottom sur
the ffé%dist detgstars t1&hareagach dherebynigspadtivabaipositioaedindegister with a

conepdBnifbasEEdn PRI PE 4 ot ocessing | ayer 118 11 one
ethesgoom@emud proeesding aapsr Pf8 rdlativatd QHé thlckness of the

| ayers include an adhesive to thereby obtain adhesio
spacigdayera] 85 mayrbe veriechipcachieve aay Hesired volumetdc I’ﬂiatlonshlp between

e gL CHIgkn ke 2Es P 5 02 SR BBk Remichents or ne

fIUIdlmimUMQemresentUdOm the! filiich proesesing] Iai’/%r 198 Farf éi(amg‘ée"h a specific
sanpl e, acqui sition_|ayer 116, spacing |ayer

assaY H@Plﬁmﬂfﬂafﬂﬂ'b'& By h@gdqsa';?érto haye adﬁl@‘ﬂt/ﬂly l@fﬂ@@ﬁmmg wplugne collected
e AL R ———

case, for ezginples ithedsphciag layer may be 500 microns thick while the fluid processing

layer is, for example, 25 microns thick. Furthermore, the sample collection layer 116 may
17
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correspondi ng reaction zone 174. The thickness of the

fluid processing layer 118 relative to the thickness
w@booshgis3spaci ng | ayer 162 nay be varied to acPtBUS20841§28964

desired volunetric relationship between the sanple

be, fof %’xbﬁﬁ)tlé ofb Pﬁ&%ﬁé tl%@ﬁf wrﬁbﬁﬁe Shitfbridations dorfnhed Wrém%ay be, for

nts o luirdic circuit represented in
examphae 25| mictops deeps |TrhySI wiyen thel samplsr aequisipe layer 6, spacing layer

o2, RS up 55 P TEE e e LB SRG500h Jver 17 are

asserﬁbl%dcé}ﬂimﬁ m?&‘\’o%éh&d“ 9686 'ﬂibréb? pfobllioﬁbﬁ if lrégiltitdr vitth the reservoir

rel atlvely di mensi ons case,

opemagaﬁﬁ#ethetsaenrslp@@lla@lqmmb@rﬂzﬁie\mﬁ dr@vmadirezmt Qfl5i59I{me°”S (500 +

25 + #ﬁ) Iﬁ,ﬁgng ﬂpgﬂc & gﬁp&ié&\%ﬁ%ﬂl{%@ 5;}%9%{ dt" 25 ec?&?ﬂse Alfetnatively, for

examFR%/ e fldf ;ﬂ%)tesélﬁg V¥ye?AQ8/Ma¢ b4 BBCﬁﬁldrﬁR@ﬂ%!Q O 6patiag layer 162
or exanple, 100 mcrons thick while the inle

not utilizedsthegampleaeayisition layer Hoalse withz thlm%pé 15@ microns with the
inlet f%ﬁéﬁ)&‘?s Rege OT\I?\VC?OWQ ggeb hﬁéﬁﬁrg k8 léb?dsptlé SB\I%csléﬁrchamber 224

spaC|ng ayer DTOCGS I Ng

will hdvBa th&@mons$w(l % S0¢ whilei the ﬂuwdie rciréidi8 elemeents will have a
assenbl ed and the inlet r mat

heighbet19G Biaansnin yajist alermaie.cormel ?\gzee‘f‘ gfe0 é@cg%ﬁmp@gmg layer 162

and tﬂ@%l%ﬂfgﬁpég%é ﬁlagﬁ{dr;cg)%t(nggigeﬂhﬁg?ﬁé cég t%'éa %oﬁectlon chamber

224 (chgs 0% amd nomlwmebeerfennned wanly biyathe aevaghtop@hmgMM in the fluid

procespaaaLsT 4 aipbius e gy sTeherts famiad tgtein il have the same
helghwé‘ﬂiey@a%gbée(f Ilé@ﬁon Hﬁ‘émﬁéi 234 ePhud MSISR ABIT, it should be understood
acqui siti ayer also wth a thickness of 150

that amyctesiredwiontbinaton oﬁtmtmomimnee andinrdweights ietweer and among the

sarms 5Bl et RSTREA G 0 S S a2, e i

chamb@? 1701 hd tﬁéﬁ%éib ehammels 16 mdiave achieeéd by atilizing desired
50 m crons. et still alternate conbinations

thlckneaseebf t?mnaqmaa aypatfhgnd thedjuid processing Iaxer Hi&with corresponding

cu’cou]:g‘sgIr n% s@%qrﬁ@gﬁﬁ@?g%ééblde@ﬂtq éﬁ& Al %é%ﬂﬁg;bﬂglﬁauqq for the fluid

c:lrcwb@téﬁ?én’(ﬁ Gn @ne ﬂuhﬂpﬁd@esélﬁg gayeri 118 pSimhiterly] Gde inlet foemations 166 as
uid processing a er 118 and thus the fluidic

achleued byirecessackareast bollaws, ondinaplgs fpimed i ihertan Sya‘ﬁée péthe sample
acqu@ﬁgﬂ h%g,ﬁzl gﬁs‘hﬁogﬁﬁg{ Fﬁ%ﬂe&% gﬁ(}%@@@{m%ﬁé en-'&g 'rﬂa;(/jbe utilized

at an@dgﬁréwdepth o:faltefhallbiwmt\srxl enmlsyetmaﬂ a;god ngiette tMample collection
anon e col | ection chambe
chamPer 324 oo, PRSHIEREHEIER Srades BRECt Ay adHigd fq disgrete ciruit

clem 8 e il mi G RAGVER1  BATRRIG HEBSERUIR, plows, ordimples

formemmhe@dttame sufaée aﬁ‘dhet dssalyl resultpdeieetion tz_g/elr dy8ér 118
t Bled BeiaW iAo H A°¢Jb§’tgé¢g%g£e RPBinGanaSis ot e personal
dlagnff%‘gb Q%wﬁé r1@‘4'écc§hﬁﬁ@ $é}ﬁ lrﬁ\}éﬁtﬂnp MSTEpRrUIARY F’iag 7B shows

larl ormatl ons 166 as achiéeve
agairbiherassay sesults éeteptldrmlayem 78 of Fig.m#\, axext asepdrata signal processing

ever 8, e G B S B4 o oot
122 é?d’eééﬁbéa'dﬂo‘s’léqn c@hjuﬁﬁﬁorijﬁ/&h @Qﬁ@ 4-®r Tﬁétagééﬂéﬂw‘ts detection

not so enpl oye d volume o the sanple
layer d@Blincludesithe results detectors 180 each with their respective input 182 and output

184. As illustrated, the signal processing layer 186 includes the processor 142 and the
18
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25 chanber 224. Furthernore, additional volunme may be

sel ectively added to discrete circuit elenments in the
WO bassqssocessi ng | ayer 118 by utilizing recesBETUS2004/028964

areas, hollows, or dlnples formed in the bot t om

Iogic%{d‘ @Bgtlt\sl’iljt &P@qrﬁn a{y%? l\’:'éé ﬁ'ucajﬁe%%‘tl'gé’? ﬂ%c%ﬁqllﬁg QO hereinafter

simpy fefierrgdito ﬂoa¢en\$emén¢é1as memﬂéf 190N aﬁwstﬁdwm the pradessor 142 has a
104 according to the present invention.

vanq;y;"o{ iclegt gq:qllycormeg:tloq @ngﬁdwglc ;ﬁa%gcprmqqt @ltggg 49 the inputs 182 and

outp[u%s géia t%é qgé er@&vl?é” P%E%:%r 4&@ r? fthg 'r_g[glgzﬁde@gﬁgrr\ g?)éer 1 78 or to circuit

conrmmuonﬂassdanten mlthcthetcmtrblwr 1I%y é'mexﬁBcesmd 1421 m’clud& correspondlng
yer descr,i b d above_in conjunction

Conf\fa‘élﬁr%:ﬂla ang aé%z “Qusteatgdn N0 Qie seecificalyrs showpneach of the input
conHe%Y@r& 13§8add‘6u Edﬁéoﬁﬁlfctérg édf tﬂ@trégﬁlfér c‘{%t%%g%rhr@‘lﬁ Register and

heir respective I nput out p
conne|ct uespectively tcha sorgesﬂondlmgmﬂnegncbrayléﬂ &Bad94nassabisted with the

4 dth 2005/ 084534
procegsr o0 ainttie 1% Siptetenn A2 J0pgas SUPssetass 196 and input
conde%itﬁé 108 %Hlﬁbb&?éséelhﬁg'cﬁ tl?é‘?ar?dt@; 157515 fiRsirated)n &i ¥ig. 7B correspond

hereinafter sinply referred for ‘conveni ence
to and ogannsict gesggulvelyAm@houkputtMrmchmst% amlzmmﬂ eonnectors 196

assol B Thinhe FLFFBHRD B0 S5 Sbr  P cBnanor e v

illusttdied IrelSigl 78, thelceptrefied 8D fuftheh ﬁ\dlﬁ%é'ée%e%'irﬁfdt'cﬁﬁnectors which are
| ayer 178 or to circuit 5 connections associ at ed th

refereneeféaﬂﬂ 1412, 8|04;|1@@6 201 230028235213, 248, 21h8) 22k and 222 As indicated
in Fi GfE% ?@%g@% ?gg Qgﬁ% ﬁgﬁﬁa éozﬁroﬂggf] é& ﬁaeﬁ | l l értcro%tn%gﬁon with the

inpufc key exintbier '%Znathé outipit tayEr ezt %lmllé% ﬂie ﬁl’ﬂﬁlt connector 202 is
results detector 180 are in register and connect

positionegetor Makeya canpeetinn withdhei mynbenrieckels thedoput camector 204 is
siuafSERSHBEH s BESEAI"5L By L b hogt e picea o

makdﬁ conneetidnowith fhi@thwhbe'4 key, the:hqjmlcy)nnéctbheos 68” déBioned to make
7B, cor respond to

a copRiehian t S48 CTaRn 15 uke¥. (G IAput CoRRBEIs 2101 55 losated to make a
connbﬁﬁ’éﬁ \Aﬁ ﬂ%:h%?bq]'?‘eér %}ﬁ%é%ﬁ&t E% A %B?ﬁ?nfsr Qi*dﬂ?é% to make a

e contr odi ment ©
conneetnrcta thelrlumheré{ﬂ Ekey, rllhélrmut c¢atnedtoe2 tﬁbrstplad:éd?lo rh8ke a connection

with {}gﬂrﬁﬁ% eg;g;l ude&‘ggeve Snnies Ut2 %gns?tgl%&cf t?l@a gfgcgcgannection to the
"starlz2 k@y, tR&Ghpd €8nnacdr 228 is ﬁ‘éslﬂl oclétrﬁgk?lﬁ cbﬂgg%tfbn Wiltthe "stop” key,

he 1 np ut connector 202 of the contr
and tbemmtt Gdnnmtor:m isdocatediip maleraaconnqnmbn kethellpainee” key. As further
er . 122., Sim

st B et 4 GBI e e ot cesiros

comrhDBicatiow Betwekn ﬂﬁéanlﬁtV@thﬂﬂH?eﬁm!‘ eRé Bfoc&éof EI"42 and the controller
situated to nake a connection to the nunb key,

Tftesamnne@:bnn%end copUBUnisatiomaetivorks wrlhbe dascnbed in further detail

S L T R I T
manﬁehethétpé?%nal aladﬁwtlc tegice N0dls ;Si'@ﬂiﬂéatvﬂflh l?dtﬁ m[ﬁJﬂcQEQE)lﬁt‘} aswellas

a connection with the nunber
OUthtr?aﬂﬁb&'%fﬁ’é mtefacmg use by a patient wwm@eademae mtemhed

p ac}c;ég) ? eIn ath%o'ﬁ ﬂ?dtgﬁt H\i’n%r t12?h§PE&Tgie$ Zélé?e{}'eg?su'ts may be

displayed inmgither thmri@@(b dispflBmbaiten 12bdeetfixedESulR windows 126. These

connection tq the
resulfs may be qualitative and in the form of a "Yes" or "No" result display, or a "Positive" or

19



10

15

20

25

30

"start" key, the input connector 220 is positioned to
make a connection with the "stop" key, 25 and the
WO pansasennect or 222 is | ocated to make a connBCT/US004/G28964

the "pause"key. As further illustrated, other
"Neg#égg@fﬁs'uﬁ%?s(ééf 'aegnﬁtggig%ah?glg e fl)?rg\ ecff ﬁggﬁaﬁd tsjfr g}rgphs as shown; or

semi—qmnﬁﬂta&ﬂeagitnngaarﬂhdibaﬁon sheh ps UHigs oF "L depeshdimgon the particular
controller 0. These connect| ons and conmuni catl on

assaydmpiementation and drsitedinesit$-n further detail below in
C O\W‘lﬂ%f {1(‘% ﬁgwttﬁ‘_ﬁ qu 'BA Hﬁ{ei’é‘nﬁﬁétr&t@a%{ ;;ér%%é’étmlew of the personal

'enen 1 ONS manner er sona
diagnimstgmmme:oﬁhmmesérﬂmvempnms |d1;1ﬂemehiedamd“blo4rbwa¢elet configuration.

in this GRBRGwtAE. (hews Byovilashwitbe (el NRGUERSY WiATpies323 as discussed
abov‘en t‘ﬁ{@@é\ncef%ﬁ a8 %ﬁﬁﬁ/ﬂ;"a‘ﬁfb in?:ltngé%fgﬂﬂghé’%r A e‘t‘gt&ﬂ?@ﬂis{ %é’{?rwhlch may

3, assa
be ematded thi bhnldomthawae ermtjlghmxundlcatem pfapeewirekessicornection between

the %ndo ‘}71%88 tge I@gg% Eyll SHWOEQF rgggﬁvgr ggllg,pllflgygl \é,%eiblo-bracelet 104 of
Fig. QRQ§ 'ﬁrbMSed With %%a\A@ 221@35{1@ @e1aép BT/ 57304/ L%%‘??ﬁéy ware the bans

tive" resu y; quantitative and
around rtlm wirist ar apkle; tod euamp@e ajphe bands2i@wmay be made of a flexible, stretch

mateiﬁ%@%?}%eé%%ﬁﬂlgﬁw P‘%e e ' nd'tﬁat on °And the us"er grmay be made

of a haiel BaesHasuen agaiARSE fs@éblrd??é!ummunw gl 866¢ ﬁrtﬁf?sﬂébﬁve view of
to Fig. 8A there is illustrated a perspect|ve vi ew of

the perronsé diagingstic device §A4 ecoerding fodbe present iprestionas lmplemented ina

i sS4 RS 80 BB kv 1t hevceo

display trhohiter 24| thé rindividoay fixeddisplay aesdifs vandeWs c1ess edl pair of RF
above. The device 104 as shown al so incl udes

transgyjiiges: @ndithe saneestion indigater lights 385 .c Asdth almeotemmrebodlments of
the d%QlCQ' 1d&<d|95u§e'aq{é’l‘bﬁlb tﬁQ‘RIF ﬁéﬁﬂ’m Qs boYi 'ni%&ﬁgﬁjg tg)gﬁ E;ensmlssmn

rel ess connecti on Jevied
capabm&es ias Wéileaﬁﬁaoemwg capalilities fo therdby dstabkshotw- WQ? lcebnmunication

betwggn dhe sdovice, TohandsiebBl 406, apd ¢o fudhaaRsiabisiaractive two-way
comIWPh%ta ?em gréﬁy néﬂ'ﬁorﬁ #lHfeh préa’fb’a friy dﬁ@go decff@&%r otherwise

stretc mat er | to provi
Imke@ol di ng force between the device and the user, or nmay

RG0Sl B PR LA e o SRR SARrd Sbtal schematic
reprd%@hﬁémﬁ' ofH §ﬁgfé51hic?o %}an&réﬁm?@%fdﬂ rﬂgytb% érﬁglogﬁd in conjunction

present 1 nvention as inplenented In a1l
with thentaripusaaléments and layermafmemﬂraondmmmsémtpamm 804 of the present

e Kb A S 2555w 7 A, C3LAS s he sampl

letRin aiIsich t
col etthbg ?lzérgggr 2%? Wﬁltﬁh rgﬁ{/ %8 %gﬂ%ﬂﬁfﬁﬁ%&ﬂgb@ﬁ?é@ 194 and inlet

for m%tmn&wﬁlamdlemsamvnen eonjunctien withfigs A andsfB. A Bapresented in

Fios P 6. AR cHIBRR Gor 2P B30l Gk e et

fluid €leaARE1I168twisioh mtmﬁnmemyt denritted ® HeAiudie chBfb&r 170 which is in
108, and to further establish interactive two-way

fluidie oeemmusigation Withh theyserangb fiuid + chanmet hﬁ:hewlmdu@s next in fluid
comrﬂﬁ%cgﬁor‘f W"tﬂelﬁé ?ga&fonoztdﬁ%r WtﬁeAsldl%%ged in further detail for the various

assay implantations discussed below, a wide variety of assays may be conducted within

the reaction zone 174. The reaction zone 174 may be in fluid communication with at least
20
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Turning now to Figs. 9 and 10, there is shown an

enl arged detail schematic representation of a single
wWor@sos4Bui dic circuit 123 which may be enpl oyRdI/U82004/028964

conjunction 25 with the various elements and | ayers of

one YASIERT BBl LASRRE 17030 BP0 i LB TRIF e o 12
illustFatgd . in9Figed 918nd i@, the <citchit raaymhelude ahices-ivalvesc2@8riviich may be

. 224 V\él‘rﬂd_ch ma be_formg_%f lg the reservoir openi ngs 164 i
implgmgniss 182 wids variety Ridiiseenicopfiguiations. Asgitionahdetails regarding the

v S 51 S i ok S84 FRE SAREbE ybgiments hereor
are preséﬂ\:\?d @I:mmismuésedthan?iln\haé?luimeoﬁnediantH Fiﬁédfmﬁgﬁ @hd in further
16 I, in.turn is ui connected tqQ t uidic
Conf@ffﬁ% &Pt%lsﬁﬁqyéﬁ aesaymplementatians ﬂ&f@ﬁﬂﬁr dasenbedyi t h
X . Lo . Lo . .
0510301 bW e, St Bl 5h e dfer 726 and r
opticahdétectar@30d dn arderfto deteot and images marsfestresuiis aha aumbes of different

M A e e
dsibiRafiby vithCPETBHticaR Ehitter®3d! Fhe! R#Rus optical and

mayb@ﬁ@mbﬁ%e@em
20 WO 2005/ 084534 PCT/ US2004/ 028964 one waste or
elecigesheaspicalpharamena thavmay be detested withithewoptical detectar2@Bror generally

e 40 G167 £40 4 et bR P8, B, P dfiugepanatn
relating thérsid A Befbdund iR"PoiflEofCdreatastinl”, Hindl &ifoH, hedited by Christopher

. confjgurations. Additional details regarding the
Price; fAndrey Sintehn, and Josalyndilicks.e3@94t s and met hods
utilized in the various enbodi nents hereof 5 are
present ed and di scussed herein below in connection

with Figs. 13A-13E and in TABLEef connection wth

Sig{ﬁ%ﬂ’@@r{eﬁtiéﬁsax I TPl enent at onsyhgd eaf ter described.
o

Opti PRI ng an opti cal en tt eAﬂwéagﬁ%égjb%EwgJ ransmission,

detector 230. In order to detgl 0@ uge, Turbidimetry
nunber _of _di fferic@Rd Nephe Mssays,_the

Elecirechamicabidignalsrr 180 is i npl epAmpesometrich inpedimediic, Potentiometric

OptiegdiMationr 230 whi ch 10 may be [eighb$eatténing; Ftesamagnetic Particles,
with the optical enitter 228.| [ht@ference Patiept, lnrigeaMnblysis

Surfajesioterasgationcal  phenonena t hat OptivallsteiRr€idL PaterR Recognition,
the optical detector 228 or geggHabe Enhbh@erh@ﬁﬂ'ﬂigraction,
detector 180 are presented bgl@%‘#‘&ng‘w,l guﬁagé:pjémén Resonance

detar tedexpramatTonr—Tetattng theret o nay be—foth
in "Point of Care Testing", 2nd edition, edited by

Cifiesoystidat miffer 228 aAd dpticaldetdoion 238nHay decdnibotiedka a variety of
.. 2004. 15 TABLE 1 Signal GenerationTypes Oggll cal
differgpt opticand@dess ondermatsrineludingctor epasmrlei Hut et limited to, charged

coupfid BARSAEET), KU BESERAo el TSIk, 89 cuctortight emiting
and/omyeticting materigls, eort otheetsuitable light emitting and detecting materials or
devices.

DNA Assay iImplementations and Methods

The ability to detect target nucleic acid analytes of specific nucleic acid sequence
using nucleic acid probe hybridization methods has many applications. Among these

applications are diagnoses of infectious or genetic diseases or determination of
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Optical MdtionLight Scattering, Paramagnetic

Particles, Interference Pattern, |mage Anal ysis
wEosags34 nt errogati onQptical Interference, PaPCED2004/028964

Recogni tion, Surface Enhancemsnt D ffraction, Elli

suscgggﬁflw gb‘%lﬁcgégﬁngluf}é ane %ﬁ@@gﬁﬁ%‘% Q”: {g‘é’ﬁ dh&%kone BF WSl or microbial

contammaiby) mffcosinéﬁcrsr dodd aqwtwatek a*lmlidmﬁlﬁoatldm bg@haractenzatlon of, or
dlscrggwe ga Méééﬁ@@@% at neo%?ﬂc: ggéle%g,trfgrq,mcs,lcgrgr Saternlty testing in
humﬁ?éé:éﬁd Néé%ﬁnq éﬁ%‘iﬁé%‘?@?ﬁ%&%m‘d@%Tgm 'éthg%%R d dif ﬁaﬂ%.gThe basis for

tecting nma er sul
apphaatibmteofemalmg acidtproba hybudizatiey metisod Sblthedability of an oligonucleotide

or nydPg At BBERT aitte o yBidieeofe s fuen (& wiofis aublesstranded hybrid
thro@%d%@?@me?ﬁaﬁ%a@ﬂ Mﬁﬁ@'s@e@ﬁ"’cg Rﬁ\élﬁﬁ ﬁuﬁlléfbréd?d $&drh8Rts which have a

has many appli catl ons.
partielar sequensesand churagﬂwa'epamt‘;ulanSpemles,mirams,gadw’[dual organisms or

eterm nation of 21 WO 2005/ 084534
cells%ﬁgr&% Susceptibility to cancer in humans
0rOMé betheddisidliritatichyTh 'nhb[é?d 468 p%bé/hwdii&tidﬁ 44585 Abs been the
cont am nati on of cosnetics, or

sensitiyityi1af fthe zassaMs owhighadepends @athh@namhty @fra probe to bind to a target

e i B3R 350 111850 Bt PS84 fghe thtincs o

target ntblecide dindghahedry be sietecied i® akinh@peAye BRallable f@ri deétbétion. Known
and aninmals. The basis for 5 applications of nucleic

deteqwbmsﬁm in e AesavE insludeeneibedsidependeaton sigpabgensrated from a

g T
enzymer sugin as ampalkaline ﬂnqs;imﬁasepen a peg:xnd’eiw; lihk&dtd theprobe and, after

prob%ECI %gg%cg%gﬁgn ?’Pﬂ\ ad fgqm gﬁﬁ{géﬁ(ﬁggémbe incubated witha
specific' stibafrate gtg'pYé YodUit®: a k&?ﬁétéﬂ‘étlcf’lb?rllofé‘ri F?oalﬁ!fer]-lé\ﬂlg\%ra%e practical

organi sm asi c ons 1n nuc
detectioind Ilmtoloé these | assaysi sn abesh\20(HAG0 Hargett hmlecules (3 femtomolar
sensi [ ends,_ on th

concgfifstar ihy}dou Bl whS Tt i Sevipiive g Faar apaligations. Much
efforioB théféfﬁl‘égﬁélhgfég(péhdétiQﬂ%crbE@l 'tﬁe%@ﬁ%ftﬁf &f BB ALY stems for

probe that binds'to a target ' ecul e an that can b
nuclejeaeidtprabe hybmdlzauorpessw avai |l abl e for detecti on.

PRy SEROURG P B Botebubr Rl ebhang ot i olculienfacing the

clinichl applieatembf ABdleic fﬁ&)rlﬁiza'tléﬁ InfathbHY € Sebei B@Ilﬁ%ﬂld@ﬁ\‘éthods have
in the probe, or an_ enzyne, such as an al

beenmﬁs@ﬁmcbmaauﬁwatepwwnfamw by intteasing either ;un@ lsampiel or detection

oo e P RT Bl BHLE R S5 kB sty appt

of théwméthod§uhMtha’e§pé©t 101 mgnﬂolmbaf@ﬁ:t.@fé@bé |§%Q6§% Current
uct. However, the practi cal detection linmt of

Protopﬁ[g;g@ Melecyjar BislogyoStppbd, Sectiar:s.dénit &d7ewhichds {reorporated herein
by ref&Bh88fd"a basic description of PCR. Other references which describe PCR

include Erlich, H. A., (Ed.) 1989, PCR Technology, Stockton Press; Erlich, H. A., et al.
(1988), Nature 331:461-462; Mullis, K. B. and Faloona, F. A. (1987), Methods in
Enzymology, 155:335-350; Saiki, R. K., et al. (1986), Nature 324:163-166; Saiki, R. K., et
al. (1988), Science 239:487-491; Saiki, R. K., et al. (1985), Science 230:1 350-1354; U.S.
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20 concentration in 100 pl), which is not sufficiently
sensitive for many applications. Mich effort is

W0 bh@ses4ssL bei ng expended in increasing the sePST/UB2004/§28964
of detectlon systens for nucleic acid probe

e, 3 IO Sy S S ARERPLE g, At

are |ﬁb¢r@b¢@tbda5w*elf@reht:@ascbtffunwcépeatehmeudl zation net hods
Sever al i cation. net ave 25 been devel op

t oF'éf'rtI"é‘(ﬁ'H?@ bvrlﬁasv Mulis, E’QR yaﬁpeen Widelyjadgptad ang admted for many
reseéggﬁtﬁg%?gggﬁ%rﬁﬁﬁ%ﬁ %tﬂ& ncl&ﬁ:agﬁ%& @%ﬁe ggﬁl'd@allable However,

thesaapiplmdatmf micitiecos arettlhmslsonsmmmgrIaboanterBWePé‘&tly, and susceptible to
Il]‘lcat ref ence is made to Current Protocols
cont@ Wloé‘e[@%{-ﬁt'@ W false P S. 4, Section 5, Unit 3.17,

ba5| %réa%ré 6Q 'blEQél%gﬁ%S@Ef 8 &‘% l@éa& t&1E8 Qﬁeﬁ%ﬁj‘\% medical devices

escription erences
that ddlewr fdreth@(:ﬂeﬁt:tloncbﬂ geryEiow dbvell—bf /@arget Emc)eldgﬁﬂjs M@Rout target

Jechnol o ckton Pre rl.i et al.
am p](fe f%fe l?f’@q%%ﬁ"nﬂ@reéfgzpaﬁ}ﬂ?f @iergs B "and Fal oona,
F v/
Tfﬁa p(lélgﬁz doid Hﬁé@@ﬁﬁf@b&lﬁﬂﬂ@t@bg@ 24 16§§%ogé%lagnostlc device
104 Sahe(egn Rferked taeeas the D"W%h or&ramiebwﬂ@h ptevides & quick, effortiess,
ci ence 0:135

and qftaieis Nygffan 8] miieis FeRE oan i3 sbsm ik ol or bracelet that
mterféc@gwﬂn% pefsdHidl bbﬁxpuﬁir o?'a dat%rtﬂsbla§ unﬁaﬁsed’éscNBed above

202 to Mullis. are incorporated by
r eW@therﬁf@remel oy lte yFlgepﬂeJd’t,eﬂlGﬂ@réﬂen shewnsiayensy eoft @ exemplary

e B S oA o

acquiditieh ayercii6i thel fldldﬁgpﬂfde%sm’gelaww N8 4 FNE chamber and sample
However, 5 these anpl]fication net hods are

processing layies 380nand papseificrassayiresultscdatertjon layer 302. These layers are

SIS o AR AR eyl e 21070
As rrtsmtluaed elanlbrpttmlayersrmélmad:ediewnegﬁer Wwitlaieash lottverf siich that a fluidic

e detection of v | ow | evel of target nucleic
c'rcusidﬁcfgrw r%malnmg@tfyer%%mhm kersi for sanPle ypeessing| deigetion, and

analﬁsrlse Phe RS Cfflb EHERI of F\tgﬁ%ﬁ?‘ a;%altélﬂ ni—#ve r{(}Hﬂe%‘é Ié‘l‘f(%é% or micro-probe 159

anal ysi's device I np € persona
operaliivedy oennectdd o acblodd meterihg chambee364| aded blawd ¢éie(RBC) capture

charidr 4. 620 i St O eraliono e e Jopef DA shearing or DNA
nlcklﬁg*taﬁatdé?féthﬁhq%h%bér 816! ?’@a@tlﬂ@t&rhr%’lyé?é ?éé?cglom?r{amber 312, a

interfaces a persona nputer or’ a ata
waste chamber 344 candwash boffer rasierioir 816r Al of wiich are d‘peyatlvely attached

o ool ouab B e ML I Srares HEFED bl eper
chanﬁi&é ¥6i &ell W@is%hd“ E)NA‘ BxIPASROOT A8 qmtl%te@%%r? bh ?lnregervou" 316 is

| ayer 116, di ¢ processing |ayer 8,
located imisyer 380 vxskmhaalso lrmludmlseatmg dgmenﬁ)ﬁ]? wimbhaare used to heat the

s B BT SRR PN o i et Hoatn
elem@piec3iark absviaingty ﬂ@ﬁédﬂ fiftdgisteinith |)F§I§ aind DNA ekBactid¥ chambers

mentioned earlier, the layers are placed in register
308 and denaturationshamhes |3 10n kig. 4 1A furtbeeshows a light source 320 in layer 116

and a detector 322 in layer 302. Light source 320, analysis chamber 312, and detector
322 are in register with each other such that light emitted from source 320 passes through
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20 circuit is fornmed containing different chanbers for
sanpl e processing, detection, and analysis. The

WO basais4s3ci rcuit of the DNA patch may incl ude PEEUS2004/028964
| ancet or mcro-probe 159 operatively connected to a

o net.er »5d
et 1 53 AR e Aot o TR Gl 0Kin dotector 322
are lngflém%ﬁfe&f?ﬁa nanBWirsfoearat deserbdaNA furthekde@ﬂebuﬂow

enat uri ng chanber 310, a capture or analy

r Bige t111Bnisch gﬁmecggg viey with @i-awayrsgations gpwu%‘(_;1 g fully gssembled
persog%[ ggﬁgé&?qeég\z bé clﬁh{ngotbo:?%é‘rﬁ iR [stra@8F rAF igVQHX& combines with

luidic circuit
the sn@jﬁﬂﬁh@be@ﬁg eny 186 ttherwhtmuénylayer 188 wmbmeanaut/output layer 122 for

e et el e B Sl S vr ot
mﬁ)’g& 138% %@ﬁ%ﬂ'llﬁ%ﬂb@ﬁé@ép@@?& hin&d firRIdSctibh/of a nucleic acid

are used e to aid in cell
sequénts s:fantbrdemxsmmm@rDNA pate:hDN/Flg& iR 2@ shew a simplified

cigrapaal %es#éé‘ 0 g o ek B B eBERad wPY
CRASFR Paticul ﬁé\fé PELtEh 08 bRIIeofdR dopicted i FAg12A. Blood

t source 320 in |ayer 116 and
sampleisairaan h'yzae mmctapyebe 352 (Figi hA). dowiderapge of §ﬁmp}%$l§es from 1ul

o 208 e B S0 ke ERiee8. 3o llows e i

circuiR 3 H5S MlEANG PedaviiP of Alahtlst- Bk Bﬁﬁl‘éﬂé@ﬁ#ﬁlﬁb’lﬁQﬂﬂme When the
chanmber 312 and is detected by the detector 32
blood legaltm ﬂwmmmb@r&%m 892 pr%ﬂ@tqrmmdﬁv@& ﬁ?ﬁ connection

no-wire for
betwgc—,zrb EMIGEOPTObE @gﬂ(ﬁ gt%ﬁng%hgﬁ%?ggﬁgsg%é% g%ihg@’#mch or melt
valvesag%aﬂnébﬁdibéycrmebﬂbﬂﬂ Afiquithsenhsali mgmdmts@aﬂed/nrcme metering
including the layers i|llustrated in

resewori‘@ﬂﬂ@lohnthat when m;)cgi rgashes fhat 86850l 3 Sl Fgr(?ql g%se@tﬁg the processar
142 ‘f"ﬁ\é‘dﬁ Iit:arg\r ?#3%5 g & BihchBImbR %L g vy HQﬁrﬂigd bé\)bw mje%?uunctlon with

dvreporting t results of

Figs.arBreandl e3B! iBlesd frehpiiei mefemngimharrdzﬂrﬁm is pFe\@ltedtmm entering the
12G next illustrate the ste t hod for

RBCsepbieichambier 308 kY aicosse e o fEYale oy e digsolvable plug, Fig,
13E, lfﬁ%f&ﬂs%&?e At EbmeSiPEonthéfWitR alirfaid BPY rAelt plug 324 (as shown).

diragrammatic cross-sectional view of
Melt iplug 824 i fade of deaanenabmaamts when Weated such @@lvaax yPlug 324 is

preféggyj&lﬁg}c %é(sgpt mét qgmga OL l eﬁ‘étﬁ‘%fj\gﬁ?rgbgg%gg Since heat is
neec{e’é tg (%’é']‘ﬂuqan R %éﬁ%eﬁ%nﬁ@ﬂ@ is%:ﬁbé@éed fhepeth 1 VWWhen the reservoir

can be collected
is fillddh epttb atscpreaiqteenmedlvokﬂne Hbefsignalifrom the abeyve- -mentigeed liquid also

cousgg Gkl Sben e EEDES o oo dBdguo s, T
oper%% fc%%@%ﬁoﬁ bafﬁe@h%ﬂ% FeR&thg/i@lse Air ﬂwbﬁ?BQmmmneC&halﬁber 306 as

ween the m croprobe 159 and the netering chanber
shov@Oih Flgsc1ZBaﬂdUBlfWQh%fC!ﬂtﬁd:m big. #8Bt  val ve as shown

a d d sc %i?dqt@%‘vrfg%tg\/% gqaégmécq&g(gc'ﬁis&ﬁuﬁhiﬁ %&ary to isolate

that q&a&i&%d ©8in GAINRP BnddtRedpRlcinen debis.t Ibistdigo hnmaﬂmimany target
ch in turn closes the pinch or nelt val ve
nucleiescidsiiovhile bleachatedernd it sercilis eell populations, suich s in white blood

cells (WBCs or leucocytes) as opposed to the red blood cells (RBCs or erythrocytes). RBC
capture may be carried out using a solid support matrix, such as a membrane capable of

lateral flow that contains a capture reagent for red blood cells. An example of membrane
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Figs. 13A and 13B. Blood fromthe netering chanber 304

is prevented fromentering the 20 RBC capture chanber
wW@2®shy45a4 cl osed val ve. This valve may be a di BGDUSHDI/€28964

plug, Fig, 13E, that dissolves when it cones in

e g8 bt fhefiof By 4t gl riciSe dsiBnt polvethiene

sheet enatefiabanufsctived. byPPbﬂe)B?échrﬁ)logleefCMrpbbﬁlFémtﬁmd Georgia, U.S.A.
frominert bioconpatible materials, that

This feembranediatan Rpgh pose sibelyerwWith aoiyewabﬂggslyzat 4@.% void volume, of
0.57 it a0 Brd GO (1o 190 FlonREt, iaverage generaly

beiny lcﬁdomre ,tot 108 migyomletdrs o MHcmeatbranesrard fronlzwll)qéutcﬂm ¢nm to 5.0 mm in
. .al so ses t rocessor ate the heatin _

thickgegtve VY W&"ﬁg?ﬁe‘ﬁ'aﬁﬁl ot peﬁfsél hﬁNPsbe%befﬂ‘gmi’ He be highly

satisfatio tm%bﬁﬁg%@ﬁoﬁ?qﬁéﬂ Ié%?? Fﬁ’é%ég%ﬁh% od?rB‘éolyvmyl chloride,

captufre cha shown 1'n
poly\ﬂnyltametatd mapdlymersmfgmyl aaetatemaml dmlyl ¢hioridd palyamigley polycarbonate,
a.tar, it i,s,usuall

poly§tgiene, pRd sy mashafar e he et A Spoayekdmaig material, a three
dimepisittial §RE oF fcrodsddtd that shah %@hél?hi‘éﬁ)oﬁtﬁ Bﬁhem capture chamber

target™ nucleic acids 1n whole bllood are found In
having attached tf‘@lretOp%Bm @apturasagemts isugb asrleofin can alssobe used to remove

RBC§:‘J“|P® %\V\% ar & ib?f%@@sb' 881%%&%& téshem{pe lze8 on the solid

suppof bRk Witlg S{%hﬂﬁrcﬁte%ﬁhiq@le§ URRRhlar&Wellikhowntehase skilled in the art.
menbrane capable of lateral flow that contains a -

The B&ﬁ eamdurecagritiused to mmobll@edhesﬁc‘é thahisepatained ifthe solid s,uploont

T K TN T -

poly¢iohaion Imml@’fﬁl wisithl & ﬁpécﬁﬁlﬁor fathisibodeERs. | Aternatively, other reagents
. manuf act ur ed UJ .Por ex hnol ogi es Corp. of Fairburn,
whickzage knawn to Bind RBEg; §u%ﬁ§ﬂ%m@smvoafm@r@anw acids, e.g., polylysine

and %?IQH@@@SQ%I"@&%I% fc,ié%'s&al density, at 40% void vol une,

C and an average pore dianeter of 1 to

2amtm continaingy refetemeeatocFigyd28e ties ahéterdd biiototHenosmidrs the RBC
m cronet e The menbr anes arﬁgfrom about

Captlﬂﬁ% q]f@nyoqj 346, the Bmﬂ@amlg Is pyavested-fremdipwinghas kmté the metering
resell%h LYLRINE phess é’@&l‘(}efm#%r%s HEEY 5 low in conjunction with Fig.

sati factory TENbT Anes rom-t errmp
13A)nat\/uhealmambeg 30@ds yiiliedy |it oy bedsealedobff\byngl melt valve 332, as

eSS i B0 TR s BB il 4t e 52
is sinildPitd QélvH@tzﬂrHLFissuééqp%lééé ﬁgdl\é%?rgwtfi fééir&llg dgéﬁ%em Melt valves

matrix materi ree 10 di nensi ona
can ip¢ eootrplisd astdmusspdrabtdve byethghprosessordaging the heafim_;element 326

vt T Y e
at de%fr@@hhi@pdih@%rﬁl Thé ass%')hﬁro'aggs bEREH BEthe&MaPiBers n the fluidic circuit

i mmobi | ized onte30| ort matrix using
may daelidaral viest pary 349, thamaih\f\@r alrml’thlnkﬂn@mhambehdeeescape thereby

vl P i BB VR 4H58) e ter 32

that pr@naﬁrstcolcﬁam&fahbn of $hé& Baafplé Wb alleniyg AiFtb Qﬁ@élfhro!@h

‘gl cally and nost preferably an anti body pol ycl onal
BerBoseRaralgs frem dhe semple withip ¢fwnmroaa6celn $he illustrated

S T TR R -
Afterptibwingssufficient time for RBC capture, a second melt plug 344 is opened (Fig. 12D)

allowing the WBCs 338 in chamber 306 to flow into the cell lysis and DNA extraction
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and pol yargi nine, may al so be used. Wth conti nui ng
reference to Fig. 12B, the netered blood then enters

W0 bh@se8G34 20 capture chanber 306, the bl ood sami/ES1084/028964
prevented from flow ng back into the netering

cham%&s@dS’ Otfie Eé(erlngléjfdrﬁﬁhr@ RASCY B préleifted $Om ﬁb‘\fvﬁﬁ%ack into chamber

escri bed W I n conjsunction with Fig
306 by lmdﬁent ﬁﬂﬁssuse i/alveédiO SItualm!/ bemcmnbef 3 aad r&ﬁ& The white
denops

sh
blood @i Wlety boffein JENeLL o e Pedhovt bF SaBl ey 5 to the ysis
chambér S08Which Eonth sW?re%ﬂn@MﬁzécﬂyBﬁ@qe‘ageﬁi Wﬁnéusilydin@ procedures

circuits I nstea open them "Mel't val ves 25 can
are weu rknown wtrzmedslslue@mdhamh en@ydmefrpe@ag,s’g@atm@tnglth digesting

oy USRS Yo e A AohE i e b By gtersens

(see fof ekBfplé USSI Ser. 3o, 0F5,262 AlbdAHIOB N S88IbYyiHIguttiieand EP-A-0 428
assay process. Each of "the chanbers in the fluidic

197, nuhheﬁed Mays32,i 19N mdBywaye:mepdmtlag@xame A lysizgeagent containing

o RS R T PR R AR an e RUBRSHB ffcn raivaes

the refBisel of¢plusRsc acitliftone ryzééWB@@ M&dan@@u@a&d sDouble stranded DNA 348
contam nation of the s ile allowmng air to

is releaged figmn thesysed VBGs ﬁ&ﬁ é&"@'ds extsmaﬁ drom the golufion; Tﬁe extraction of
DNA S@Wfﬁee d&%ﬁs c%n(r:br% éﬁmé{l Iougtté%ﬁé {nrﬁér%i%ﬂk%’vagﬁgé n@a}{hé’ﬁ‘b%eads that

allow agigattion oif ﬂwelabgsdw\nflmoalublfgammlvemse BiyavayRB@on-limiting exampile,
capture, a.secon t 344 is ene
DynalseadsuPhi Dirsciosbst Sl for dhes i 1sialiaof DA ﬁ'ﬂmosm%lévolumes of

loodSEh e 53, EREUMFHILER hBor icUOaUISLRS Riiaged o o

chamb&Cand mppneap@mmnbrf omenﬁcbvalvoﬁﬂwéama@nem Gieldh threpBNA ISOsiolated from

oter TGS e s S Sy e AV Bacted or ol

the sSRu'ﬂBﬁ' 6br&§ﬁ‘1‘ﬁ{g ?hé”?&cﬁéieﬂ' DNW @Qh@ﬁ’\iﬁgvéﬂ’ if®PiHe aDMA nicking and

action to the lysis chanbe 8 whi ch contains
denamratmnmmnbenz%m byapﬁgmgeayerct meuacvlm 350Iassiepgesented in Figs. 12D

and1£¢1 &lg ﬂéﬁfﬂ]g%aepp ergphagr%%gn g?:r&qllfrﬁmér&ésggg r?h@%?nber 308 after

the cém%ﬁ%‘hdslyﬂh i96lafibA sRSESsdrived HReP! Fhe dodbRl é’tﬁeﬁﬂéﬂ) [DNA 348 is
['1ng, and use of detergents (see for exanp

shearsdror mcxedlma:rmzberfa’ﬂbmtm@hort doublpsgranged @Nehfragraﬂuts 354 which
428

are g, St gt gl SRR B e See, 27 iy

gmﬁal nBmit BNAGafacedtan Be&héarddy Q%lﬂ@fésﬁ&ﬂleh@elﬂymes which are
rotei nase K, which facilitates 10 the rel ease

preload&d 2) Hs\eaacﬂng ﬁbmﬂk%ei@d OvBhe methedglogies u@regﬁn%@d?ls/\ digestions
4 d
are w}ﬁ"d rg}?rwﬁoge %k%"r om tet]ﬁ' gaérgl uﬂ"% n'féﬁ'x'iﬂ%rétﬁ r ac |£:oscrl11 %o er can be

contréiad Waohwdmg elemébhis 310 dternatively] magnetic rbyads may be used to
commerci al ly avail abl e magn %MJC beads that  all

prometerthashearing of iggenamigél $ FRedfitating target CBtiEn The solution in

s s e

to betwelenratud 6516 ahd dﬁdCctaméJebjadedatumtmnk)LmI@ sttanded DNA 354. After
the D&%u%ﬁhgg?@ﬁ %3‘353{1 E@eﬁ{ ;ﬁh& %gggg Qgﬁ q%lgdio allow the sample
contalfSg fild Sindle®tdndel DA fralednt® 556 fflertePie analysis chamber 312. The
analysis chamber 312 has nucleic acid capture probes 360 which are attached to a capture

zone. Each of the probes 360 may be attached to a singlé capture zone. Any target DNA
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other cellular materials and eluted (step not shown).
After the DNA is extracted or isolated, the solution

W@ ovsas43sg the isolated DNA is then noved i ntPCT/O820DMR8964
ni cki ng and denaturation chanber 310 by opening a

o628 skl W Y S S RATEEA T et 200t rrey
“capflReDR@SgetTRIdIgIc %&mﬁﬂhe&ﬁ?e@fzbﬁé fort istectibn abViistratelin Fig. 12F

DNA i sol ati on step descri bed above. The doubl e

and atendesciiberAn Judher detall dn conjupction witbdFios. t4A e dAG16apture DNA

ey s 8 SFhafiy B ol BOEHe SYantE A RRE oAl i to e captre
zone35%he Huaibfie strahd idhsated bt thee rbaptive fonds Baeh & the aminogend, of the
restriction enzynes which are_ 25 prel oaded bn t he

probgivhara¢ ie Atiaeked psolithuinportikedhe srR4Ire 8PN BREAVSE BRRUbIE strand
nes 56 RIS el od EFESktlobl S owarcy from te
activedayeras conparedite asDINA inl somea instaiioes. A extemsionednspacer including,
for QXRERERHAG] PER PPN iens IHEPI dPabbeaprLie SReRd the probe

furthePfrohd g éDdlgflgc%% au fb“ih%agﬁ ﬂng%’ﬁ%%ﬁcﬁéﬁcﬁiﬁ@meiehgﬁ ?gﬂiét&a%ture probe

st rande ragnents 35 ted up 3
with tres tasget. durinern®oee,dogprédEdt the chpiuebprabesdtam eotifyesing onto the solid
do%g{s st r anded DNAtSSa. Af ter thF.DNAddenaturati,on bindi
phasg aid o preygptifefaiget gp Q%ééqufi"&?_ei“zé‘*}' iSEAYFBRAEY PR Pinding non-
spedifidafy ohfStheadBttare £6HE, #dLaStuld o 89 8cs &éﬁg%g@a@whe ith standard

fraghents 356 to enter the anal ysis chanber

blocking Ibufiess wedinkiawrs 1 these skiledkincthis: partisyfanart  Jihetsaguence of the

captiiee PR 55 580kt 60245 T hinRoigE ity iR Sarelf DN ot R, thereby
formg?/a parify doible sitanifeESthpRXBEH cdrhpriding @apiure @t@ﬁ, target DNA or

2 1n the sanple is then allowed to hybridize w
RNA firég.cBddur e probe 360 to thereby “"capture" the target

T RSP A 0L D A 8T i o, preferaly 21
40 bhses loay. Taeaittachmentof DN probestd thefdalid supportimthbA@pture zone can

Capture DNA may be single stranded or partially
be aghighed bytcoxalend on agp-gavalest affashment plrtegiase whih are well known to

thos&%Rﬁl#B?nﬁ‘iiggﬂe' The double strand is |located at the
reactrve end, such as the am no end, of the probe

whgrabei d!erisityait taacritiog| fatcéar fgiofthei eﬁWoﬂ tatt;pettda%pturedas well as the

. capt e zone cayse u e Siran as en oun i
kine§f ofdhg trpLend papgs hyljdetion, dcsprinn 46 susies wraiedon the effect
of s@gﬁﬂﬁfb@' derddifoh HNA 3fbl4Baliey SNueféi&ﬂEmaRggeé&h, 2001, Vol. 29,

in sonme I'nstances.” An extension or spacer
numbec24idages 51635 @) riheprobe EidAsiy stréigly @ffecisghbytarget hybridization

efficiinbin temliidizaiohisiened s Gl dhe Beyabe dERsHY Bipelow 2x 107
probggfc'nﬁéﬁl‘éi%rdiﬁy el ARl /GO Re1 XM Ip?&?eélé’h@.et :

urt nmore, to prevent the capture probes from
col hepaptore probestcan bedimniobi en thechano-pires directhhia the format of a

captif¥ i o Ki6s SA3] FERGH CaPEIE ot &7 T ARG ANSiSh o gl of one
hundﬁ?@@ﬁhﬁd%ﬁi@eﬁﬁéﬁ@&ﬁe@ﬁﬁr 88 aldL8f S0hrixt 30rvh 2aifUStrated in Fig. 14B.

ocking buffers we nown to those skilled in this

The peohe densily on eactTraptise usiicealvaryeoms toatiQipeob@apercapture unit,
and §féf§%ﬁ¢ @ﬁgpgggtcoapwr%r bl%'béglcgb{u%tdr?{t & élheat gér%%tx leﬁm. The total
number of capture units per reaction zone in the assay area may vary from 10° to 5x10°,

and preferably about 10°. The capture units may be distributed over an area from about
27
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formng a partially double stranded conpl ex 364
conprising capture DNA, target DNA or RNA (Fig. 12F).
wab@shetsgt h of the capture probes can be from RGI/US2060028964

bases Iong preferably 25 to 40 bases | ong. The

abt f ﬁﬂé. i g
0-4 C qj'reé( giﬁ"% §8‘P§Eﬁeai | ri%g ova| enttb éﬂblﬁ:hg * sz (1 mm
by 1nﬂﬂﬁ é‘r@;/@le@?ﬁb ékml:hlr@dcm I'E!?]egpasmg\hetweelartbe ﬂepture units on the
own to ose ski t
capture 8rea FamNaRAFom: AN @ Plégéffﬁ:r’g?%:?&?ﬂ %@Fﬁ‘@gy *Pbﬁﬁé‘“mber of
captuﬁ% B}‘@Oészglftp%nr@nt S 'r@&%}icﬁ?z&ﬁe BH9 FRf 99, W’\@kl Pér@%‘ffrom about 10° to

ccor o studi I es, reported on the
aboute1€e¢ and brefardohzen rbme)bﬂiermfsahop’tdﬁ .DNA hybri di zati on

égﬁ%\e' fas RNaay DNAQ! s isaracepeets SgrlTihedts sampe, the
targe{ﬁﬁl g'llr ng{Al %@ﬁq ?élzszﬁﬁth‘%ﬁe c‘éﬁdr@'ml\y Inthie manner, the target DNA is

cirency is optimal when_the probe
retalrﬁdnmthuythesrdaehomzﬁna 31Q)as dpcuw abagve. pr_Ef bybrigizationstep can be

N TR R T ——
in the'd?t tl%}f\ggg bf'ﬁén-‘ﬂfnlﬁhg SedthpleCa dtaridadd bufférd @ntélﬁiﬂg 53:%830 0.1% (wh)

nit may consist, for exanple;, of one

-|aummureds|5an@ @2%1@1/@) Sb&n ai’/mBloekmgd%e%qerﬁp@a bgrussgfar '%ls purpose.

oordae B b i el byt S0l e BBl i 312

The I‘éf%@iﬂiﬁaﬁoh Hrbcedi8 ¢ahRs peddinyedifront a #w miptteseup to several hours.
robes/capture unit of area 50nm x 50nm The tot al

nWvite refsrence nawetou Ria. s1358+ thesa ds ishewsoite [ast Sigps, o e analysis

area .
methggg A eW@b‘r &;tLo?{mﬂg qeﬁ&lcﬁﬁ %8@ ﬂﬁ?’e gé gglagérﬂe\gn g&f rid of any
unatthéeq @hgléstra?lae%mééeﬂ%a@eﬁéﬁs Lﬂm)@asmamss tréayde initiated by

cn2 (for exanple a squar e of djensi ons

a tmmntrgll%ggemmgbiaém ne It phig qormﬁctlngglae ngn%l é¥s§ﬂv9|r 316 to the
analy%ﬁso{)’}ﬁ]%rﬁgg o3 ?ff(F ig] 19F§ PRLEY bBﬁ%Y‘@GG stéredGa Hﬁé‘ Waé!'ﬂetsérvow 316 is

aréa’’can vary from none to
releat@® irit6 & analysis Ehgmbb#ﬁhs Stawn do atashthe eapture zoaptoﬂuebound DNA

T NN T TR A
specfﬁ@ bﬁﬂﬁn@r efirt? neAty 368/ (Fid! )W@bﬁéﬁe&@ﬁo@fngﬂh‘é vﬂéstﬁbuffer and

sequence 1s present in'the test sanple,
sampﬂﬁlt@ bt arhistient lnm\lnndwasteoblmnbw 34 (Fig. 12(@) teraoving unpgund nucleic
this man

t he t d hi
acid smqqe,sr}m éh%%ﬁal%ﬁ@ DNA?E'sih? ;ggsleneTh\é\n thin the
hmﬁh %ﬁﬁﬁmﬁg r éf%?é?}j ceAB Fig. 128 droalfR failerhBediment of the fluidic circuit

tenperature in any standard buffer wel|
desckbedvn cwmuhctm withl Figsd 128 tDﬂZché shpwn. Bpvhg egbodiment of Fig. 12G,

138 s G5B GRSERE i S e compex

364 rg‘P? éﬁgﬂféd‘ Buimﬁﬁﬁée aABlyaRs, patdrd fécobhit@np ur Dpﬁwl interference as

ation further facilitated
presettedandlapie § Hbovbeshe SR BEslution 1o deiBDURR the Gbuble stranded

DNArﬁ!. #eéisfzr%tg'tg&eg 88@@3&@6}51%%_5%9!8 &irhRESE dabtuPeh ot be achieved

using the nano-wire technology of the present invention described below in more detail

connection with Figs. 14A to 14 G. Fig. 12G also illustrates nano-wire bundles associated
with each capture probe used as a light source and a detector. As shown, the nano-wire
bundle on the bottom emits a focused light through the capture or reaction zone containing

a single capture probe or complex 364, since complex 364 is significantly larger than the
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Wth reference nowto Fig. 12G there is shown the
| ast steps of the analysis 15 nethod. After

whysioghisaat i on, the reaction zone 312 nay be wesHEs20040028964
get rid of any unattached single stranded nucleic

singlg Sy EnBEH BROF e AP e TSR 68 Bueie Retr Oyt Bt BRPM of the double
strartied PRA 384 48 detuttdd by tey nans-wiktdétectohrewilbvetistinet from those of a
. chanber 312 (Fig. 12F). Wash buffer 366 stored in_the
singlgayabe e ki dliffergnee ican thus besdeteriadoanth theypumper of complexes 364
quar@ﬂ%@? as shown, to wash the capture zone of unbound
D or RNA. The wash can be performed at high
t eRpferdiginewtto Ff‘rgsu ’mﬁz&) ) ﬂ\ermateesmwn severat flewidontrol elements

rﬁ'atgblﬁrr]m@héﬁégth B b bl 84 7B e an e
detehﬁ‘nhgd.trhsn Eént c!o'ﬁ'tr%ue&%g)thé %@‘é{k gﬁ;odé@,g@@rlﬂ\it 142 and
nucl el c C er 2.

aci se uences omthe an

the Idgichcontnolierul 9@ illstated clortexafple, bb@/eaan Bigse7aaad 11B. More
25 descri bed i

speclgAftet: SAvisaR engiaecSalaied Saormimaalinfepesentation of the detent
presSUTRAZNESS0 Gﬁllféd@lg tﬁgﬂiﬂdlé GRS BF the ﬁfé@bﬁﬁﬁbeﬁﬁ@fﬂ@%omrol the flow

are interconnected as shown. Quantification o
of fluidspAsllusteated dine Idet&rﬁrpres&me mal\zg/33®mgﬂuma3pansof detent lips 331
BTN T IOt
posnﬂinséé BEEWANNFIG. BALP! Svisén aRogswn ISeahe prédsafe fri th@flow channel is

et capture fromthe single stranded capture probe
less thaﬁ peessLEs/upstesan of the wafeoh@@tenwlpse%‘acamkﬂwegyessure difference

thereg)%ﬁ\ﬂg%ﬁ ?soﬂ'teﬁi%}ﬁﬁ%g Bﬁ@ pr%%?%s&%%%o%% I%?Walng %Fegﬁé ‘35 in a normally

closéd ¢atditicH, the H8RMY83 PwilldEreandalfow flewes illvdtidle@idifig. 13A-I1. After
capture probe used as a light source and a detector.

the prgssigviermalized apcstigana ang dawn skpamnel therdetanisnddts the pre-stress
forcel \W léﬁ)es% ths Q/Qé‘/ ey |ﬁ’l|lr§#bté@ﬁ1 I‘elg PIAASH OAS FGAGL, lﬁdétéggc?, the detents 331

1 'ni ng robe or conp

are shaped to@ma)tb’éﬁ:ﬂfiow mltbelchanaeltl y larger than the 28
V\D 2005/ 084534 PCT/ US2004/ 028964 Sl(nq?ll e stranded
prid8e13B j5ea spherpalic pigseptation of anasmaly slosedirael valye B33 employed

AR S UL LA 380 o s v

The normsaltygtiesed obelt valke S32i ihtledes dee hizating lmerhenblﬁ%e pbeitioned in the
ntitated.

mett RUGAZA (IPOIbiECening § SRnesoT NG §@%a? ReAGeSsing Wiz andlor the logic
contr%ﬁé‘ne’f@é gﬁﬁﬁé‘feﬁofﬂr@gnﬁl@gﬁ&iém ifé@g EWIH@}Iement 326

npl oye erein to t and
recewesraobrmge of eurreat, deats tada mdﬁermmadagnumram rand then melts the

ot g 2L b B a0 i, 0

| Fig 132§C i B s%ﬁ@n’ﬂahﬁep%%@ﬁtat@ﬁecﬁ'dc h&@halks o nﬂ: rgmeit%l\}é332 used in

an enl arged det ail | |agrarrmat|c represe tation of
the fluidic girceita oﬁtthpr@seu’t invention tadivech amd geontrolfluithdlow. The normaliy

operyrt fofie el Apg Ine heatPia SiéMent 345 PhafBnb i he et plug 324. As
must:@t@@ &hé endlepiRy 38isl ptfdutwi\@a a?odw theqromﬂ@ﬁ@rmel 'td) ﬁérrﬁ§liy allow flow.

are each provided with a pre-stressed
Uport nagmwng;%sig@al framdha signal procesgipg dinit 142 andlor the IOQIC controller 190,

the heating element 326 receives a charge of current, heats to a predetermined
temperature, and then melts the melt plug 324 to thereby close the channel and prevent

further flow therein.
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position as shown in Fig. 13A-1. Wen the down stream
pressure in the flow channel is less that the

wpe@sosusas upstream of the pair of detent |ips BSLPSHENH028964
the pressure difference 15 therebetween is greater

t MEig. 13@ 1§é%‘cﬁbﬁ%‘ﬁ§%§e§éﬂt5ﬁoﬁ 81‘ h [' HSrrHS@fQﬁe\j’mn ﬁgt vdive or pinch

a normally | osed conditi on, ents .
valve) 32 uaed dnl e filidic sfciiis wthm mennomtg cdioll fluid flow. In this

embé{ilhgé% @F%e%éfﬁé:q éﬁpﬁ? %2@ I|sI %/Fé_jp X S@Lﬁa%g ?lgw?%prwpﬁ as illustrated.
The flo@séhdrirel i@Inigdeof id hiériat®dt kBnfr %&s wiéh Hdated Thus when the

further illustrated, the detents 33 are shape
heatigg@lement:3ek raceies ssighal fromtie signabprocgssing Bnltsl42 and/or the logic

cont3F 70, B AERNG REel 5R8" BreRNAS & SRl Tt feats to a
predéteymirddoterhperetire] @hdahendédudes thBecl‘fdrﬁiﬁl % cﬁiléi;b?@ gnd contract to
therein, The normally closed nelt valve 332 iInc

therqqyé"i’ﬁ?amer@@f@lréﬁﬂ proeniduitherdioyd thareirhe nelt pl ug

or o LR A ARGt B 3 BB8L Ao Bl o sblyAB R pivg poatp forma timed

fluid ivialves shaadclobed, partially edisssived, anfi®en dferrtd dfovBflow. In this
ating el ement 326 25 receives a char ge of
emb%“ﬂwgta bigeampatible natesakihat dissrives upaneantactavitheanfiuid is pre-loaded
I
it R By Ol i b0 104 481988 hlfiner. Upon use o
the deviveyat fluidrsapheas iaod, swest, or hﬂemhhb/c@lpﬂnldmCF) finY ¢he user is

f th
ntrodeeal R el haifeb. Onsdhe lizsalvatie Bus B o\orted with the fuid in the

chanﬁélr it ﬂ)lﬁg beBfHS BRidsof e‘? V\Wlfﬁﬁt%ohellc%éigﬁﬁbﬁ Qﬁﬁlg%@%ﬂmn of the plug

el enent 326 position int
material, the disselvablehplugeimiayfleudesigried $o ﬂ(&loivmaﬁ@‘ alpps-@etdrtined time
t o_nor Upgon receiving a

duratlgriafihBiin e pBiR FEfrsh e crtadthy iiein indicfiarine ihisambodiment,
fluid @8rd] i€ PALSIVENCAChIER, raite? theRbLRkIF a%ﬁ%nvbdg%ﬁmterventi% from the

receives a charge of current, heats to a pr
signal prpeassing enitald? andforribet Isgtcheorltmuerplgmaszn the case of the flow

clom it difelsS58 %0p o £PBRGG 0n Wit Ficko 3ol dakomadmap. "o

g umlﬁg RewEbiFigP 1 44 0 Y K| mérééreaélﬁvﬂﬁée\féi‘é@e}t eéﬂESI%ttlon views of

nelt valve or pinch valve 332 used in the
Sem"GPFQ'dﬁtpén@ﬂ'OW eANChigieWdie a&semﬂes ofilizediin daﬂd:membndlment ofthe

ey B AR 2 LSRG e i

‘ assay:imulte lobtaineaflethes reaction 26héd of Béﬁtu?é’ﬂbﬁé’@ bfthesdtsonal dlagnos’uc

heated. Thus when the 5 heating el enent 326 receives
devices BREROTs r om t he si gnal processing unit 142 and/ or the

| %‘n.%ral@?f;\%[: ﬂbéﬁbr&l?&eo? $|%Ht|3,§§&|ﬁ%§ﬁj{9c%§%ct%% Bano-wires and micro-

recei ve arge or cur

wires rnepmeen'r aunizpliet raat&:raditsystem f@hmvbbﬂ%a RAsdirttmhsidil Bﬁichemlstry
o0 col,l apse and contract to there ose the channel

Such 5RR0 e, BRMATIF FREPPOIGALS A SYSIEME 56 angEippLschio play increasingly
lmporfﬁorﬂ?rgférg?yt @Jggm&&gspﬁé&g ff/téﬁ%@g\%ﬁ Qilc \’/%%L%Iem&ﬂs Y8 &hno-scale
electrppics; apﬂogaleﬂthvaENSndmd—MﬁNs,pand tranakdcale bicvhemital systems.
Such Blologlcal and bio-chemical applications are utilized herein. These smali wires are
made from semi-conductor material. They include silicone (Si) that is doped with all
known, traditional, or newly created or discovered dopants to produce different various

desired semi-conductor materials. The nano-wire may be used as light tubes or optical
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enbodi nent, a bioconpatible material that dissol ves
upon contact with a fluid is pre-loaded in the

W@ b@sngds3awhi ch is dry until use of the devi ce ROHUS0048028964
intended manner. Upon use of the device, a fluid such

fverf it £gRme8F ot Sh. ofhé bites B abhbiedliet prld @ aseriigh,

or détess Ricideht dight. UThe Snorgafi saei-cohdlictbhaahd-strdctures tay be custom
15 channel, the pl ug begins to dissolve. Wth proper

fabrlgeﬂedomtfb\ﬁrtuallstw@Qﬁmsfnmmﬁtﬁﬁn sive, ghare, CW&t@ﬁtraPture doping, and

outd 5o P A S AR PSSl oty boing

devemﬁpéd caorhniereially m@lﬁid@théla'nfaﬁorlcétegbrtésenammdow naho-rods, and nano-
this enbodipent, fluid control is passiyely achieve,

wires.almadditiranit ftas beey reprriedetnabymore ePPIRX Shape®nsy¢iy as cones,
d/ the | troll
toardfpfiS And SRS e s SRS L' aF enent & i scussed.

abAs atlllzeddmremcfbr cartain appheagiens, JtBBnaﬁlG-@nresn'da;lB@employed as nano-
Turnln 4A. t . 14K, re are

pierci Biohesdot Aeal TarTuinop ARGt Adianally, the nano-wires
, .
o 082D 48 b AARRII ey Bl he surtaces
therenfi 4 this nemmeddhe oeeddor perfomingtheassays,in dsepatatageagent layer or
~.and i magi pg. as results. obtained in the react
capti{axes elifinaled Y uh BaNpn e orsP A sghBLonGlogmaterialthat
is e@%ﬁbéf‘?&nf&%ﬂ?%sp&%ﬁé alThat fshef i CABHAER fRRICABH takes place, be it
propose that sem -conductor nano-wires and m cro-
exothgnmic qramdethafmlg theinane-wise ewnil detesy gtczhartgerln local temperature and

mea'ﬁlgrr\eg?ﬁ tfe@tt gll é%@gﬁﬂ sc') gqigﬁg gﬁ%legé‘fle:apconductlwty in an

electpdichehficdl @ébdl@ a@lsay ma(}%@ééﬂe&ﬁéd/by & ﬁﬁﬁéivﬂfé oricBS-wi® implemented
both i nterconnects and functi onal device elenents in

as apzgeleckede andothenceanveniedsto apteirgideal ganalswhichNs processed by the

procgeiro s apdih 478 R Bt 10 ATbAed T FGE TR aPHCLIP to thereby

prodhCé €] madéb@@saneﬂismy en tﬁe ®idewedieplay anonitor 124 or the fixed results
em - conduct Qr materi al ‘%al ncl ude silicone (Si)

d'SPlﬁMd‘{'n‘i’%W‘élagéd"%t"taFﬁ%m FigRn&#hand Figsi’B - onal , or new y
cr!eigt ?QAerhoWssﬁg\}%v SOUORABE aﬁc? V\We%‘rjéb"qe %ﬁgég% individual semi-

varFrous desired’sem - conduc mat e
conduatar-wiresc36%ygn tlee naro-saald mghtcrcbebale indiamétecaFor 86nWhience, the

indivEaT -yl WikRe S0, WTSRReE A Iereaivalh fSTered to as either
"nanBIAFLE 86985 mibi es 369" ﬁﬁhéﬁ&m Y lﬂ%’h&)elcif@’ébné)liwﬁon.
es nmay

I 'norgani ¢ sem -con ductor naho- st uctur custom
f ofs disatissedabdvey the @by BybLancje Bﬁ&maycbe:emptm’edlasra capture unit 371,

Fig. T4t T8 VA kabhite brotes 445 ihE asehy dEBHeSi gpoVe aimobilzed on

the raMOWites Hﬁééﬂ)ﬁﬁ) f%HhrtﬁétdagtlHS'd?ﬁtsfaﬂ%seillggﬁgted Fig. 14B. The capture

comer ci al y i nclude three maj or categorles
umta&?ﬁonelwrmludmmy naaber efiddivichzl nano-wdres|369a @inyipoeferied geometric

arrargainet aind 2R, dgstred AumpBt ArdgRceedl & DA SebflyRirobes 360 as

ilustfted in Figz QQUWEE%bﬁ d‘a%tur@QIrﬁta?bﬂ AiAY! dorRist 9 Sor éﬁéﬁfnple one hundred
nano-wi res my b oyed as nano- pi ercing t|gro es

5nmfdiamieterr raam-vwnearfor anmneaa@f 50nrarvd/56nrru easediusivated in Fig. 14B and
preferggfy utfljlzcgl mythe a%%ve [\7 aséaef The spacing between the capture units 371 as

arranged in the assay reaction zone may be of any desired or preferred density or

distribution. As illustrated in Fig. 14D the individual nano-wires 369 may be individually
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10 and micro-wires may be prepared by chem cally
treating and functionalizing the surfaces thereof. In

wao bios/osmpher, the need for perform ng the assap&T/U2084/028964
separate reagent layer or capture |ayer is

acr AP e DGR 65 Prbouf o precaevge bv he sona

procewdm afd/ofthe Ibﬁlc ¢dntrollehd90c aFig. eRit3 sRBws e 8mitter unit and a
| ace, be it exotherm ¢ or endothermc, the _nano-wire

detedipr Iniieaebformen By gdoundie 6F BaNg-ites: dndbis canfigurstion, the individual
nano”ﬁﬁé’]a‘ Bolil 91%‘8@%%93 rd?& %n%le@r BUKiEDn indiGeht b"éamﬁf‘l%t or electro-

rlca In an electrocemc

magmawémagq%omWé}det&mCEWabe Ia'ngthnOAsnﬂnmgﬂllustrated individual
e | npl ement as an el ectrode and th

nan%%@%r%@r iy tbeaﬂefacgmmfcafe enghied tandetect %m&%&pam 373 and
I

cenchi doupLASBRA st RiaT A WiEh PGB 5k Snatrany mater

positneddutiveenrthe lelmlﬁedumpaad tlendeteetor uhdt) thik Bmidant energy 373 on the

deteciqgguplf m@%@a@c&a}gﬁgd&b)&g} %g gh Isgg ng;: %pt\hp)f%rm Qgg\wtseady state flat

outp@t*‘é!%"ﬁugtrgﬁédﬁn Fheé @PéHHEOPIE lg” 34g- Hig e4p4|8 @ﬁoﬁ/ﬁ'mé 'n%ﬁg-vﬂf emitted unit

i ndi vi dual sem - “conduct or W res” 369 € nano- sca
with arDNAceaptsomipeobien 360 aesuieed irFthe centeerthene@é THus accordlng to one
i.dual sem -conduct or .wi res her ei naf
aspeif B tis RverhioR, s ipddnt leiy 303 ABSpIa, jo e Gfter unit by =

direcfdd inPuE signad t‘rfé’i’e iPbe ‘éq@ﬁﬂhétﬂerqmefréﬁloﬂ’@éﬁnfebg some of of the incident

application. 25 As di scussed above, the by
electusmagngetip GHGFQM %@%an@ﬁweﬁb&o@amurmmqbe@ﬁp to the@byptaduce electro-

o e TR L e RHARRR Trve  mocite

electfo>magnletic bapini 825 wWill bé defdctes byl donsé bﬂfl@mﬁhﬁﬂué%ﬁno—wwes 369 in
The capture, units 371 nmay include any nunber of

the dﬁ?ﬁﬁt@r ttmbas Wysatgdrin £ igd4 . nThustheraiteutsignaj@emerated by the nano-

e GERA SR BB 0 AR Bl BGREFAP LS n ne rep

of FigactMapAftee hybridiZtibnnbgitvessrsiss regpectiver captar® | groben860 and a
undred 5nm drlo%mater nano-wires for an area of 50nm x

com gntaly target RroPg 369 adopble strangegisegmentiof PN is formed in the area
of thcaptdfuhil 371° 28RS :ﬁ‘ﬁf@ym emgﬁéé&igrgtggghmermined and

he "capture uni arr
reportahdirmemsmwef arsggienbédf doublel etranwki DNAvars shiovardlin Fig. 14H. Since

nm% distributio @i'” strated ip Fig_. 14D ‘
the NG Witeh IRYBEIAsek SiAL as SElFasknBANd AP ATaeERiops ofa segment of

doub}éQt?é?Qﬁo%ﬂﬁ%ﬁe Bﬂﬁé’%ﬁl@”&r@gﬁﬁi Tatf iese A ﬁ%éﬁtekééﬁblé difference

ignal from each nano-wre processed
betweerg’d‘a outputsigsalgenerdted by tve hghtémam mterractiamaéwmatéd)wnh ssDNA

ant e A B0 e SEHEELS L i for the

grapHOof Figs! #4F @Rd 14w i ndividual nano-wires 369 in the
emtteéer unit are enabled to emt an incident beam of

| Figa. 1H andd4d @re views cespeativelygsindias tofFigs. 14F and 14G. In this

e AT e BE 4 80 o o
micropBapreférasly detecs infttohd Gbeend ihRANed 7 Solfilsh dQ@éﬁbﬁt&d imaging

an outgﬁt& stqnaI associ ated therewith. Wen there is
applicationsdlistrated indrigs. it and 14Gsand infudtheedelad erein below. The p-wire

emntt@lnhltutt %hg% '&'nﬁag ghpgirﬁf}atrﬁlcﬁr%uggé 'incicﬁgrﬁ élggtrg Gr}rpagnetlc energy 373

ener gy
which may be detected by the py-wire detector unit to generate a baseline output signal as

illustrated. In Fig. 14J, a captured cell 406 is shown bound specifically to the y-wire emitter
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detector unit may be converted to a baseline output
signal in the formof a steady state flat 10 output as
WO bdoassssat ed in the graph of Fig. 14E. Fig. 14RCHORAE4/028964
the nano-wire emitted unit wth a DNA capture probe
unit. 39\% MGSHARH, 'tﬁe t;ﬂﬁnr%eé%ﬁfertﬁ}ﬁf & its lﬁEi‘dénf‘%‘ﬁ%F R93tdme of which
aspect’ I'S invention I dent” €ner gy
mteré&t@ with thﬁm:bptm“ed aell Ho6 dmptdduce mudlﬁén:yelactrd-magneﬁd energy 375. Both

e B8 7 B o b A Sl 785k ooy e

u-wire /et 88 r hHﬁt iRta SutghPQiﬁné’lﬁﬁdkﬁ iV 6f ﬁ*@ce?ﬁtﬁ%‘d%ll 406. Since
el ectro magnet1 c ener een nodi 1 ed by

blood bels, Iforgexamplet are oha sizaain tha.ordénucf mlCﬂleB ,f(R&Ls about 3 x 5 ym and

el trQ- t ' b 3
WBGS A5 G N) fha i PhiheThgnidial S Gordustir Wags 38aen the order
of micHhéS'%rs%ﬁtﬁﬂlé for the puﬂ;ﬂ:'%esmtéﬁdé@% He préseht SQﬁJIar assays discussed

generated by the nano- wire detector unit will inclu
below ipéurthartgetaibn in t he baseline signal as ill ustrat ed

I Rt . F 14F, t b

e R thersis Shdn 2 bt Ll 406 yilred yBBuSrAdL Rs a further
appl'baf dﬁfbf e hﬂc%@ure@ déauhbed pbreindiets pripoRel Wat M¥rolwires may be

formed in the area of the capture unit 371 as

designed,as piereingithprabg emifters and pieicig i-prebe detartersithathrenetrate the

cell @z?ﬁ r{é:e %P‘%Dl\ﬁ& dééﬂ@ﬁ%ﬁ q|8 n&éaﬁ\ §§gﬁF ﬂgoﬁ%%f?&f E)g?ived by intracellular

illumireation\sindetetagtiom elnrthiéenaﬁnérnﬂ'lel pléfcu@g{ plprabé eﬁ'ﬂﬂérﬁmdd uces incident
t he_di nensj ons of a segnent of e stranded

energy a7 3whichuis merlified gy pnteﬁc@on vith, fargxamplg.ithe a@clgus 407 to prod uced
oSSR FadhEIEEROER RN Eeai by B ehalponding piroin

u-probie detextdAto pruﬂu(ﬁaan aasputi sigeal that ;nnaiplbﬁbl comlarigadtadan image as
illust;%l%@g afm&%’ é}%(sgx%%tg,alsq%ldgtrgo e{;hé ogmggrgp gugh a%sthe mor%hology of the
nucERLAST HEba oBIMATby i ek df S ob ekl

are of a dianeter on the order of 30 mcrons,

referabl \ ' | 1 ons for the intended cel I ul ar
Cell B\ ' % eH1Q%hs illustrated in

[
5 5 e ECA s 0 A o o

frommtﬂsideeavaderscb&m:h a3 batiedanuiyusds, cfunglelagsd patasited (gdrms) that can

det.ected by the p-w det ect or it to . .
caus§aiieRin Sfb%??e APt VBT death. T e syERss alsh elimingies abnormal

cancbidlis é'éh% t éﬂ&hg off bf &ifrdiS Wﬁ@ﬁ‘@u%ﬁé@%&?rggﬂgu’che immune

speci f |ca ytot -Wwre emtter 32
systepCTighs2afd infecBotand keeps apearsorubealéhye dBut Whep itwhakfunctions, germs
enmts incident ene

73
that Siffeb e hadiganinbleadiiicBis dRaRRS by 365" Tty MpHant cell types
that pragisf élﬁﬁlfléémcﬁd@mﬁfmﬁnééﬁétgm §r€ﬁ~le@@? hr célBQalso known as CD4

i nCi dent energ ¥_373 and the nodified el ectro-magnetic
cellskaadgsurmessore Tdeeliss thnowsy ashE€D8pcells: e Tha dwman aequired immune

cerle SR BB ok B S OB BT B 5D bearing
cells OraBDAR dell§). OUpen. iafedtibh vts HIV RBO3+apMEIper delfs @r@ Ridered non-
WBCs about 8 to 15 pnm) the sizing of the |nd|V|d

functigngl apdnerearee dﬁnle,igdssﬂw%ﬁlepleéloaerethesefClaﬂt rlwmhoesytes leads to

mm%ﬁe{:}s;ﬁﬁpar LS Sg& H@?%ﬁ&i@gcb%r?dq&f‘s%ebﬁblwg akii§& fhge of opportunistic

infections and malignancies.
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below in further detail. In Fig. 14K, there is shown a
captured cell 406 with a nucleus 407. As a further 10
wa@ppsiogasi on of the mcro-w res descri bed her ePe/US1004/628964
proposed that micro-wres may be designed as piercing
[
D PPRRCSSR h T4 F AR 56 Bk PRl FRBHERARE LBl dFa+ T Hetper
cells abe thecuregtataridare used lmmdihﬁbr merrbgrssetdhasfehé Hll‘alinfectlon to AIDS.

|1 t d_det In this manner,
Duripg dhe PE@’%O%@%@"M  BHDlgE eLCDE: G e egnsiqnt, while the

numﬂ%‘e&%[gﬁ E@% L{E{%@?nﬁ% tlﬁé‘f)ﬂog‘?%ﬁfécﬁﬂ #A?Jsl(yf PherAIPLECD4+/CD8+ and

roduce
the abselite CD¥AgCmiritdn pataergt; viitbamshiredted withupmarnmabidgicalejents for the

virus St ah AP BRBLDACRIAT S WielhCr B P sysieth b Ceweloped rug resistant

viral &t/&@a8. as illustrated. In this manner, useful
intracellular information such as the norphol ogy of
t Keurrentyl, auneasremgntiof the CD1ECOB#+ tdtie aret thedabsolate CD4+ count

e BE TR 5 o AR (2R S RS20 et urthomore

speclﬂﬂz@d teehinical Qé'l%oﬁhgﬁnﬁh himigh @éggbé‘btf ekpértise B rdfifed to operate the

fromoutside i nvaders such as cteria, Vviruses,
cytormeliesi , Thatefes; Abet devalgemes ofortable, easyido use, and inexpensive

cgA g8 e ks, 058 o€ SE SN RGO 1 5ho absolue
CD4-gcouhtadn eeil-the Cig o particuNdianteragtct i oni ng properly, the
i mune 25 systemfl ghts off infection and keeps a

p Jﬁl@cﬂﬁrﬁ@mltdﬁgnoau@ demice 104 afihe prieseniinventiparmay be baed for cellular

assaﬁé‘&ﬁéré %\getlll?i%g%é{m DE®/d %llﬁﬁg 'glg\ély%ﬁgf el'm% équﬁ'el %Eﬁlgfl% :Si%ylce is also
hereinoéferien tolas a calluler gateh enbricelstidHich cduld prdvidé aldifck, easy-to-use,
cells) and suppressor T cells, known as

and 'Q@@%Nesm% fﬂ{maana%'ae Bnddnenitaring thaeregressien of an HIV infection
YDl o By SEE R EAE y SELE fger
U;Rafemngf eowitorFigi 15AHhére GDéepitidd Ianee>|<p1@dé¢ pefspective view of a
samRiE BPR SRR GV Gs MuGA oSG EHald 1Be R Sletodtion layer 178, and
wash! BUFEIOBBRIGHS RlyaP 370 48 ehgﬂ %}{H it tHe BERASE pgtch embodiment of the

susceptible to’a wi de ran oppor tuni st
presentinventions Tdnecﬂuwbloynam of the céi&lél@eﬁd@ﬁia@ﬁ%@de a sample metering

crar G B A 5B SR ST, s e cramoer

314, &icewhBE bafef n%bnﬁﬁr%‘fbirl‘:"aéﬁ@ﬁhééb F&ré'r\frc%g ér@%geratwel*connected to

progression of the HV infection to
each pther saddanayinclugiesns armoreents 346 to pfevebBair blﬂckages with the fluidic

o ST AE348; I S AT S paper my o
contr&%*bﬂﬁ&e‘lt phgsd dbf@lt%ﬁé@él}rbw‘e@@s‘* rﬁé’ltJ Walvis, BﬁH' r'ikﬂ? valves in any

who are treated wth phar macol ogi cal agents
desired eerabinatiopef the valyes deseribiednbavedn comummrmmthtms 1M3A-13E that

slowg NN ABHEE B e Wy b cramber.

In oné bartﬁiumlam@odﬂ%hmhe Fapture zone 312 may be provided with several waste
cambers 314 disposed around the periphery thereof to aid in the collection of waste fluids.

Fig. 15B is an exploded perspective isolation view of the wash buffer reservoir 316,
micro-wire detector 322, and capture zone area 312. As illustrated, the wash buffer

reservoir 316 is equipped with dispensing nozzles 377 with heating elements 326 that may
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requires the use of a high-priced cell sorting

machi ne, or cytoneter. Furthernore, 10 specialized
wao ewbis4sad personnel with a high degree of expRCT/USH04/028964
~are required to operate the cytoneter. Therefore, the

vo ST PUREA B RECHH i i 050 B S B BRI s waon

buffér ﬁiﬂo@ﬁé Jda@@ﬁ‘é dhainibseragi®. absipltki partidfer epsbotlimeht) the is provided with

i s of artlcul ar_interest. The personal

passdh%h@l@s sothattheonozzles BE7 m%sems there mrpaahmd djesct released
wasHJBﬁﬁ f 8fre&§} 'n% e c%ﬁtlﬁé +7A@9qu% show in greater
cerl'l ar-a

Ses. ar anal I's devi ce

scheedaim: detait ’eherarraa‘fgﬁm@ﬁt df m@mlaoamféw@ thapass through holes 379, and
el.et which could provide a quick, easy

the Zt?rﬁﬁe@eimf?%\ tha Fierorwire mgﬂbgnﬂgiemtoaaﬁwragh@fg 320 and 322
utlllzééli‘ﬁgf’cgrﬂg{aqe%ﬁhor : acﬁ‘e'ﬂw 1:1 perég% vélﬁioﬂg P%ﬂjeéré%ented in Fig. 17B,

Thces Wit
the rpmrrs—mnms 809 magbe Eéﬂﬁferemtgdlamters &ependihd\ ort thex application and
gp i ct e% ﬂ1 expl oded perspective view of a 20 sanple
desirg NGH:| ayer 116, fluid processing |ayer 118,

r §54 ' ﬁ§Cq§tae§érbB€cﬁ\@’\ﬁéwW|ﬁ1 cafdwayd %Btu?ﬁ %ﬁ‘(?wmg a fully assembled

resérvoi r |ayer 370 as enployed I n the
persmajdﬂagmstlc:ode\uc@ ingluding rtheuIaWBtlllustraté“d én fHigi 115/& for performing a
the cel | ul ar inclu

cellufag &8, of toisNiakstheti & tafiSS A e il e HyBulegy ancets, or
mlcr%ﬁ?ébé% 5 hasdr9bir S%inngs VI'BSJ BIo@H fhﬁ@téhng 3h4mber80¥ahB RBC capture

ffer reservoir hese reServoirs are

chaniyasr 346, \tbe ynisomwise: defecior @QOesm caphee zane I3, amaktersative waste

chanﬁﬁej ?‘[ﬁn@'ﬁeem\{cg' ﬁv@ [f% %!%géc(%alp gg#i ﬂied%g\%oﬁqrh%servﬁ 516 the signal

procésyondaRi thescantdlier ¢90,2Ré vagut YRIRID HSNEY BioriY 102, and the individual
controlled by nelt &J ugs, detent pressure valves, nelt

fixedvylisRlay resiis \MHH@WSV Bres in any desired conbination

FReRhRIo PR TORFTO.INIE it PaBRR rating® ifetianat side views

of theaﬁlmdlescmcrldt bfiFigr $5 blﬂlsﬂeengtélendﬂhbﬂefo?rdetéd&twmahd qli’éhtltatlon of
art| cul ar enbodi ment, the capture zgne

CD4’5@C§ eQF ligi using cther gellulars patchy arM@Fes sewﬁaal% o@ed 16A depicts
acqu%ﬁtm d ‘S‘?Pﬁ I%ghﬁy\? é&nt%%ﬂhsdsganlﬂe\ﬁlﬁ ﬁ@@t&%éfe‘?ﬂg\%amber 304.

wast e perspec
Bloodsainaple éswithenavat via hucmsdsbésﬁﬁga rA m@@rang’erof%aﬁ]ple size, from 1ulto

200 o SiefereBly Shaid SaQ bl 64 Paicolieed, Jre Ghgnber 304 i fsd to a pre-
deter?rﬂHé@ ReRint gﬁl{wﬁ‘é %9?«6?37?4&@ g9 %Sdsﬁ:? % ;g%@h Téhidiiug between the

el ement's 32 t may
metemg chsabet 302 2064he RBLE capture chamber 308 jeopdnied (Fgsrd68 and 16C)

aIIowm %etr)\pﬂ{] S mé Eg&%;gn@ng\%lgﬁbﬁ%)tagq aqsﬂ(%ger 586 where the RBCs

r r t v
336 apér(%)dl?%i'eﬁlo Igsffhggﬂl?ﬁg%tmtnh gehr']xggt; Iﬂ‘éegt %I@)% rr(‘éélfsf}o gé%%sthrough is coated

with a R&anp&m@ agent cRBCs| aradhds capitned onftbe nmsfeas ill;astrated

orepearid) B RT3 et PRoi Sl PRRELCHIR: 8 e captured ontoa

solid Buspért mates, ssef astéiﬁeﬁﬁl%ﬁa M&rﬁbfﬁhé@p@bl&&ﬂatei‘ﬁﬁlov& {h@t contains a

captured cells 406 in the micro-wire emtter and
Capttmetr@a,g@nt fas sedvblacsscalizo Amexample of maembi@ngovatetiahwhich could be

usedﬁ g p&gsg%?lgggﬁﬁ&Fgg_l}lt?géﬁgﬁsfﬁgltecu%r%vélgﬁp poﬁlséthylene sheet material

manufactured by Porex Technologies Corp. of Fairburn, Georgia, U.S.A. This membrane

has an open pore structure with a typical density, at 40% void volume, of 0.57 gm/cc and
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the mcro-wires 369 may be of different dianmeters
dependi ng on the application and desired wave | ength.

WA 0F0815345C i s a perspective view w th cut - awagT/US2004/028964
sections showing a fully assenbled personal

an afirBGB RS Fituler Bt 1 16 LH0 B EXAE Syl dd R béing from 3 to

orm ng dr assa

100 mmﬂmetérsr & hes:;itlhwm @bce!\diah’mieﬂﬂonthmhbmbrﬁnaﬁjr%e in this invention is
probes 159, reservoir

bul Iancets Ccro
abo%% ae#@w t 284uM bIH?fbl nt]éfﬁﬂﬁﬁ 3@ fiop Abgk0. 1t tggzmm in thickness.

wilg 68iFan S HATE of o Renohaic s en Bl B8 oo Pt Ststactny
memblnaal'les made\fiane thbstrmpilantlcmrmlseexga,qtoljo\uﬁyle:hlmmbe pnlgrvmyl acetate,
14 [
copdfw]qgérgfﬂ &Ryi%cg@}e%r@jgﬁailoém?p Q)poggml nt rci e[Jona’ce or polystyrene
can é|§g|bg|¢§égl fixed-display results w ndows 126.
Referring next to Figs. 16A-16F, there is shown a
seTheaBBGrbmdmgsfeagenhs inimbbilizedvon thefsotithsupparit diatrix using standard

techr3 ik Rnppiia oy sulikindhe Al CHAR redont Wiy canable of binding
red bT@Jd sdiRthAEE %Bntdiﬂiéd?in?rﬁ@ §bfd S@port matrdk, s&&ﬁaéjﬁﬂsé"d%scnbed above,

qlw sition of a blood sanple containing RBCs and
is tynlcml ¥ mﬁenmttmefaﬁgbly Iaarﬂmlbodwmolycabwd)rmnncéonai WhICh is SpeCIflC for

red bﬁ ZJ‘@&:@W&E@W% %ﬂ%gg%qelnﬁg &(h@qu\% d \A?pgfg Of rﬁeod cells, such
as Ie@l:n§6ﬂp&?n@i’c'aﬁﬁh@%a®@g ¢ b@lﬂ%}%in@@ﬂd I?Blyfa'rélhm@ hfaydalso be used.

det erm ned vol une, pi nch val ves 372 are cl ose

( p&fger thesBRBCmn arergemayed rosst theesammpie, 28 mek lugB74 between the

comEAAPS1 sEEMARAIE B A B R AR e sampe

containing WBEC BB tmphier analygsusfanitér 34 (Rigt t6DRBCEamBepb312 contains
In this illustration, a nesh that all ows

e ca ured
immakikzed Gaptiyesioants sganst SDAsand CDG callswhish araprefetably antibodies

(o ) BB B B35 b i speccaly
bind &l ©D4 o@ﬂD&mam mnebodlps unaco®imimobiliz80 oscl salid phase by a variety
a mesh or, a mepbrane capabl e

of meHRS KNG 0 S0 calkt INGUAIG FevalSN'c ApVlS. | cliase AdspEtion, physical
entra??rﬁ?rg @G%tfédﬁrﬁent% £ iSﬁiligihec:éﬁt de(Ha88¢ PR I&ckdhcadi&dtribing this

used I's the ensity or ultra high
methodblegy) see Giingint 1. Fblanet Katchalskis Re it Annuaere\hew of Biochemistry, Vol.

- 35, pg‘z#' é@éﬂﬁ%lrﬁge# z Tec@gﬁ!@wgqu%lrg@ Ilggr(léﬁgrlﬁlrstry, Vol. 21, p.

c il t g, patj
55 (BTN Cuphbated 7 BASRREIL, P2 AN B 01 TDpgy. vol 2

(197 Bn Taeetnagwcmfr attathumentdo aprateinecaziied sudfacends disslosedeby Lai et al.

(GerfiE AN o id P B St hh B8 Al e o use i n
t I§pecifitvditibodies fgaift @4, ECID@ nfdyBe infoBikkzed BA dlscreet areas within

menbr anes are fromabout 0.1 mmto 5 mmin thickness.

the ammsc,s ﬁhﬂﬁﬁ@ﬁé’é%ﬁdéabwr@@% Hly celie andv€D8deh ¢allsndPositive and

nega ﬁ %ﬁ{)lg%r)(es ﬁg%ysélgé o0 ‘r‘ﬁé;ll.gje'ae%ﬁ&ﬁ%p %rhﬁié? :;Péell binding in the

negativé gontrolldetscts abs, spe@i‘h@@nr)d‘lﬁ? STRé cupfié antiBbdies cafbe produced in
vinyl chloride polyam de carbonate, or

vivo gydn yitroy Mathods for the productlon o antibodies are well known to those skilled in

this particular art. For example, see Antibody Production: Essential Techniques, Peter

Delves (Ed.), John Wiley & Son Ltd, ISBN: 0471970107 (1997). Alternatively, antibodies
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can al so be used. The RBC bi nding reagent is
i mobi lized on the solid support matrix using standard

wao ewbns4gees wel | known to those skilled in theP@r/usS2005628964
reagent which is capable of binding 10 red bl ood

may b dptaib8irod cRMARE HollsbeS of KesatE PRangRlh Iy, Preasant v

'Road)FiaRdEis| NJaT7536! ar’itbd?jthonpiagﬁbé)ﬁtas y&tentsynocl onal ,

which is specific for red blood cells. Alternatlvely
ot/hfé?r Jllewdesufigient imgfer eallsimbing withtheir Ersnech¥RICapture agents, the
anal%s% Eﬁamﬁ#F?ﬁs %ﬁtgég ¥ sﬂ%p‘ié rré’rﬁh?f%gl:\b&mﬁ% %'agﬁmg Is performed by

ﬂushlkfg ehiamber Rlﬂ?mtaraawaehmmiérf mmémeaemrﬂgs 18Dahd 16E, melt plugs
lug 374 between the 15 connection of chamber 306 and

274 Belyeps ©Senaih 1S raptyre charnker 312 And wasieCchamper314 are opened
o 598 B oS5k 40 kb IS ST ycoe

into wgstatc:haargmrmdﬂ (ivetwasitl pEidess cahlbe intiatsd by a tlme-controlled opening
i es as, il

of thE raplf BLGLSATTRSHYO Eh demetvar 216 18 IohBIMEgi sa ASake! R dhe melt plugs
conneef Eh&l%bb%‘l?*té‘@hé Wa@@“cl‘i‘érgﬁ@ﬁswr kers. Antibodies

% e rmobilized on a soll ase by a variety 20 of
mﬁwunlwunmcellseam removed (Rig ntpicpthe bumbeo whiADy; and CD8+

cots bk AR W BPnEEF i5oe VLT e SOHF AL counts the
numﬁéh &F ceN8 ih GROCDAY- arfPe DS dBblurelzong, cﬁl&ldiéé ﬂ#@}aﬁiﬁ of CD4+/CD8+

E. in Annual Review of Biochemstry,
and theggspjuteisorptseysing the velume of wboledmood nmteeempdor to red blood cell
ca t%plled Chem stry, Vol. 21, p. 83, (1971); and
p atrecasas, P. and Anfinsen, C. B., in Methods in
Enzynol ogy, Vol. 22, 25 (1971). The nethod of
attachnment to a protel n- coat ed surface is disclosed by
SmalIMolecumAssa pleme pddVie . S. Patent No.

S bR Bl Bl sovoos

fluids; hﬂﬁbﬂfcuﬁ#%o!d?eﬁ pivlogieaQRfids Suéle bk swié b%*aﬁ'd Gﬁhé @nd biological

sitive and negative control zones may al so
fluid dm\rajuea syrh B8 hlagesasem ancbblood plaginayds ﬁgever-mn@asmg importance.

Impo@%ﬁ?ﬁé%ﬁgﬁ?ﬂ%é&%& @?h%% ERD %&%sﬁ% %h& Er%aﬁb?@ﬂoé}gjr m-[ﬁg quantification of

exposurtert@ thiveipgsudis drags, tlh&»ditfam@ Hdzardss elfdrnizatd, emdanhe like. In some
known to those skilled in this parti cular art.
lnstan@ﬁs thaamosnt ss@énm@&mm@ﬂ@tﬁmnqﬁﬁre@am sp aniniscule (in the range

o FEERIaB! et ict8) 1730 o0 BBsA ey e cpparts

employQ Bcomplicatdd Bad /ﬁ%%ﬁ%ﬁkdﬂabo:@o@m@sm%ﬁ I®fhis case the
rci al sources Research Di agnostics Inc

, onme g..,
resufs a%aﬁneﬁ"m notrgiiiabls {0risPES RGUIS7er8as @fiersampling. In other
mstal]lj%é;’é?'? I A t&ﬂé@f ﬁﬁdl%vm Qfﬁcf&fép?h% %‘gn@g tof\\jéé/‘ %gért%fgrsttbrﬁ%rform the test
routiredy quickly land repaddigiilsly chisitiera mramry beltmg/amttedapld or immediate
inf reﬁﬁ. unbound cells. Washing is perforned by 5
INformpaiAh fish' @ hanber 312 with a wash buffer. As depicted

| |

S %‘222“5’?‘5“%%‘3%‘%?‘ B b PRI 34 Bl iabetos.
Diab@m@da major health concern, and treatment of the more severe form of the

condition, Type I (insulin-dependent) diabetes, requires one or more insulin injections per

day. Insulin controls utilization of glucose or sugar in the blood and prevents
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and wash buffer fromreservoir 316 is noved into

chanber 312 which carries unbound cells into waste
w@ebasbess3814. The wash process can be initiat eBCHYSA04/028964

time-controll ed opening of the nmelt plug connecting

hyperélpéerh?asﬁh%' If et énddrrediadiein i83d to Retosiel |0mthetdthermanid, improper
10 connecting charmber 312 to the waste chanber

admlrtﬁtzatloomfemsuhn thﬂ:i@lah gandgesult iy bywmic(wlﬁod% myhich can cause

coma g AR hvsrdnekm A sffitios s Seg PEMAISRAT: BRyeral long-term

effect§ 6fdiabetdtesuchadréarodisegse, %thérokéterc@iéﬁ}bluadnésgmﬂoke hypertension,
capture zone, calcul ates the ratio of CD4+/ CD8+ and

and kidney £8i6But e counts usi ng the vol ume of whol e bl ood

Rﬁf’@%ﬁfjgg@g{%& nr%%isngﬁ%ﬂ %tnbgtﬁééw@éﬁggfeetpﬁﬁ%éd glucose level
from ety sévearntimes ®tlay iependingaml the aahaeiaral sewerity oétheir individual

casesp Beast DIthe IASaBesRAGE 140F VSR SFoSRiRSiay e patient and
physida 'tc&ﬂtﬁ%l mFKQ aﬁ]dé'tlﬂeﬂ (it Wdt! é@c@é%dﬁﬁs@lrﬂﬁ%k@% wetter manage
and ood plasmms,

ever-increasi ng I nportance.
the dl$e§a:£mt tGlearly thisi mﬁ:trmtlen skoald beawaitibde to theapatiaritimmetliately.
eat ment an i ficati,on, of exposur

h
+ Goneainnal bisogiicariRntomnd et vrniaBiE g e drawing of a
blood%% eﬁl@geg "t}:yflrtgdé dgﬁﬁ?) fol B§EIR B2 Sand AetdmiRaforPéf the glucose level

termned are either so mniscule (In
using ahenstwrgent thiat readscglugosaconcanitadiope bywlestrachermicalrorgelorimetric

ettt bBeBEFBE N Ei R Pl B g oL eBSurements

each 'd%g%abﬁiéf o€ riEmaR uPhn gtyeeme aspptione However E’th@ftﬁscomfort and
erally not avail ab or sone hours or days afte

mconmpnd:e]gpsspmatﬂdtewﬂh this traethed, of nagasurement.calong with the fear of

yood 2R, ol S AR e phIREL 4k 9 B ot

contrd} dtéth@fléél%’éd&@éé lohg-tefrh Iauerbmicd:ommicm aAecordingly, there remains
i nformation disp 30 One commpn nedical test is the
b&w

a needgndhe @rbir roedisabdeNiops Which PiSYKIeseHgIasn BBAIYE: MeasUrements in

field o?h@ﬂ%feést@é glpﬂ&#tg):n%hgé'ﬁlk:ﬂlaﬁ9con poff aﬁr{; FEGttongtlc monitoring

is desiredsul i n- dependent) di abet es, requires one or nore
ulin controls

i nsulin injections_per
P Wil reeronce o EBse 18R S 105, e B Sxplpded and cutaway
viewsﬁ:f;glﬁ get%o%\;! aﬁggﬁf Qéﬂéev’ 495’ gtﬁé?%%@éhﬂﬁ@@%n for dgtectlon of small

cem a t uncorrected, can
molediié hierein Caferied o iaelthdazsmhll mﬂmnﬂm patnhm 'ﬁhlstblatpabmh provides a

qwckgéfclgﬁéggawﬁﬁa i nlg:rg:asni g;ﬂ p%ggig/?e quantlflcatlon using only a
s:mple"gﬁer a{)ﬁ/ PPdE'ePet'tHatqn bg%vlgfé g@??htaq Rbhfputére dTMé %ﬁtall molecules

ong term e es, such as heart
patchdnay metydend bampde bequisitien Iayler Ad6es sanrmde proeessing layer 380, and an

et eioel e hten B A S B o I BbIPGBS BBitn. a photo
detec%r‘t@ﬁ%r?gfﬁ%mag dﬂ%b%%‘érin B cié?ﬁtéﬂ‘ glh’: nﬁ%eslémggﬁs@%tem low matrix
preloaded with analysis reagents as descnbed in further detail blow with reference to Figs.
19A and 19B.

The sample processing layer 380 includes a particular micro-fluidic circuit 227 with
individual fluid components that will be described in detail below. The sample processing

layer 380 may include one micro-fluidic circuit 227 or may alternatively include several
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cases. Based on the observed pattern in the measured

gl ucose levels, the patient and physician together
wores/osdpust nents in diet, exercise and insul i PCT/NS2R€028964

to better manage 10 the disease. Cearly, this

micrp MBI Bt 22 28hthentinidh =B R i Grtreiohiiing fagpion by the four

refe:@ﬁbé@dﬁas@wmf addemmgmmme drite tHsipWeapeofived itk dlliid channels 168.
finger prick) for each test, and a

Alteragtnéqun tggld%yweo%lodt m@yg}%gevq;abqamg@.mgcgﬁmg layers 380 each with
a sm'gFéZC =Jiih %femméglagﬁﬁn%rrp r‘i;eﬂft?cﬁ'l:: %R@ﬁlf‘%“ﬁ%gts W fil'ﬁ% Er)(?nner, several blood

sampliies by be takeh over dinte b?\usﬁn‘g ﬂéwrtgﬁﬂrqblalt the fikstdfhliid channel 168 as
al u&os measurenents 15 each in order to maintain
descfipga W QE'I feranee tyhigsol 3A F%G\%Eer aghef these sapaiate hlpgd samples may

thenitfécgfb\é%%@@?ﬁ r?éistﬁﬁé% %dﬁ’patr?te rlPl'ic?? %&d?@‘éir?ﬁit 227, For example, the

urenen Wit ear o ypoglycem a, has

deviteehtd maypnocludpai mmrodhunj)d: cmmts. 227eemerallsfbrmeg and situated on one
cont

sampl g;@sg%%ﬁg'} st 8L crsah ofined wd Siafidn sPparas ncividual sample
procE&TRY ﬁage d t3tdl 'F& 4 éucfh‘lfar@@ g@ée nd I%gé :""ﬁi gfhderstood the

provi ort ess anal yte neas nts i
12 cnrmnls-wmdd bag)raﬂepably ﬂwd:lwsplaqtﬂd fromuganhl gtheh eAkhernatlvely, the 12 micro-
uto i s desi

fuicf el 27 BRE BhiandoflRiba . ordeds Siahis, gh6roups of four,

for e&éﬁidl’éj e\ﬂltl@'é‘écﬁ%él%y gr(yu;ﬂﬁerpbeln@efd?ﬁfeﬁoﬁﬁ'or{é' SEEHPRlyef 380. The
device 104 of the present invention for detection o

varioyigdayersraredban aassparded aceordinglyl ta funationrs intended. In this specific

e} 886 She 7 bR B0 2275340, 88 0 bonnecten o

resp@tilehRcstUBY ad disatssud alsdved With blodd §d|ﬁ”9l|irig &% fitid@ontrol directed
bracel et that interfaces with a personal conputer.

The
and §med by,ﬂpq;@gnggllerpy%%ra it phigl @%ﬁp%ﬁt@dwﬂb each lancet 159 may be

actlvgfegf“aﬁ' g@e%lr oc ng%l?% I&ge? %%e%ﬁg&% :ﬁ%&%@i%%rmgegrosm in fluid

commiihiatioh iwitt ifs respective lambt 189 twtherdiey dravi B)fresh sémple of blood by
detector' | ayer 384 Sa processing is carried ou

capiljary ;a@iope gtpat seeflic Are eleriVs ine x Vit 012i Gada 227 and 12

corr«%%pbhdﬁt@%%?%t%eﬁﬁg@ﬁ%)?ar@ﬁed§ %%%lé&%g t@éttﬂ(ﬁ gaijéﬂ &’%\hce 104 for a

twenpy-fove $eunpetiag evithds blooddandﬁle takqsmet/enyub\m hours.

cofsmiapduidiserait P28 ickudes hedioos mateang chanber 36ea separate
bloo%%??é%tﬁf 9668 Hahland &Y é%ﬁ%’ zBR¥ 313! lI’ﬁll%oﬂﬂaefmplemc-:in’t%ltlons of this

urdic circurt or may alternatively inc
embedalmm,l theZepatatzdilend 8¢parateiCionssS285 ahdaheapture zone 312 may be
| ui.dic circu ned, t her ei

comibagf Fite 4 8I001F OB G cham B v sighPRpe+iBa Bhthe sample fuid through

|
a blobS ﬁ?l‘éﬁ?tg?@ﬁm @bgrlmrﬂgﬁzatnéem?iﬁ‘ \ii}'ugﬁﬁé ctfohrféﬁﬁ%\?/il“df s¥Parate pads

or segmen’my)r alteralivelyoompriseskofia single dateral rﬂng/ rhairixmso@ded with various

arad B HifeaBatTi i Essierest i alfnd 2 fingth theret. 4n Figs. 19A and
19B,the®tbdel SeyErhRT ZoRK 385 dmke Gird 2dH B2 bfd eanbir@a into a single
‘control at the first fluid channel 168 as describ

memgrane pematixn 380 inclyding thregdaiesal fRw padsh of these
SelRathgtgqugésoeogséipﬂjr\s&n@*ation hereof, the bio-patch or bio-bracelet may

advantageously include a pre-loaded supply reservoir of insulin 395, Figs. 18A and 18C.

Here software stored in the logic controller 190 or signal processor 142 is interactive to
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then be processed in real tine in a separate
mcro-fluidic circuit 227. For exanple, the device

waQebsnsps34 ncl ude 12 micro-fluidic circuits 227P€Ei/Ukmn4/028964
all formed and situated on one sanple processing

airect B0t Sy:8in G eas e BEtfng! bk BEirln 18 8iBse ghe insuin, 2

supriiy)ﬂudtiinéylbb preVitdwith ecess-way Vaieeofthe fisxibleldetenohisitype described
he 12 circuits mould be Breferabl fIU|dIy i sol ated

abowef dise agiugwiithe used o haldithe insulinire theosunply Eseryair. df ks plug is not
d'SSdgiVéc)@gldpo%{]ZE‘% nt3&Y wﬁﬁ Igﬁfﬂgc%?% f e h&d%brlﬁsulw i, the supply

ree, O OU S our’, for exa

resenmrmmmd irected Gydhe cohtrol Hsitery td %I&Ede the dmwmfthé agssrvoir. Here
: e, .various |ayers ar e then assenbl e
we U§e&na I%/S'%a'fgﬁ{@tr ated by h%t:@wfa%ﬁyst&mttﬂ |S§"9r?e€$'$f¢'at to the plug

whlcli %&Mﬁé&*ﬁﬂh ﬂ %Pvé’%létﬂ@nt% )& @efo‘ 4 nRIEwh&h El]lﬁ‘réﬁt Is supplied to

y connecte respective
the réSitivs edbmensemlbeddedsn tmetmakﬁmt;qbesplugl ma@rmhd I lthisdnanner, the

msulﬁgrﬁfmg*\%auag ﬁ,{r%gqag%%{a&e : gﬁetpg fag olr{mlg/,ieplfgmg the release flow
and él@&i' p%é Q:héhnél gxy Su& rﬁS doneé a@hfé@é@e%b cfchsage is preferably

chanber 3 conmuni cation wt
contnodieqjehytt sizarod dhe mpiwraslewcnbyvheraw asimple dischayge of the entire

volure SR dpitiedver e Intiatel isen ABeleds TH-fesaaiolss can be of different

voluriés P tied Hasird RUERIn%e %é%cté@byethéf%rﬂrol% yafePh lﬁiayendmg the melt
wear the bio-patch device or a twenty-four hour

currgnit ko e taservair with e sampeivaliiken every two hours. The

B il BedrRibs 18 Fia, B RIS 1S3 8 S nciuces the

insulih_ERRNGIC395 NWehicH May Be PreHoaded Witnd préduterminetamount of insulin
25 enbodi nent, the separate bl god separator zone 385

accoiiag o éhe tipareleasenasprcts oh his dnvasiionn e d heninsulin eesegveir 395 may

v 0 R ERBANEGe iy S P B8 Koo PR Eyerl st

resemveirs eack hahlngla preyddterrinegraraeghtaf instinrsidredithderein fur time-release
nments, oOf alternatlvely conprised_of a single
appligalian a ACePBIngr iz 4sPest Bt he\prasehinisrgion g Rirseii dosage of

msulfno rfor?%)férﬁ@r%ggsf Fél#ﬁéé’gofrBﬁ'\eq% Aﬂgﬁlﬁ?%ﬁg%ﬁb?ﬁgd@%‘ggg to a respective

supph,elpaceﬂ; tubuteyror rBI%Eo-pmbet 8@7 trapugh suitable flédd’ciecuits, and then thereby

causHl 8 BBt ge hiasd SRR 8T 11 GRPp s, 18G SRoRS i St schematio deta
this %ﬁ%@go’f t'?iB' FEBENEAY d?\erRQEhO\WFeth@ Iﬁflmg'fe l%'%eﬂfmr ?95 is epdrowded with

racel et nmay vant ageously inclu
the dispepbingmezetesd 7/ that aresepenedigsa cﬂnmandlﬁwmathd chBtioller 142 by use

o e SR B bl A58 SRR 8. P s
suppKAfhid BR4RE4a Bgfd%ﬂﬁﬂé@agé’@éf lﬁéﬁlﬁ% tﬁer@ﬁ¥%ﬁ%l RBYsE8 %0 the user of

to rel ease a determ ned dose of insulin ore ease
the delvige ndhei IﬂglCacorénqﬂpr y198uvay ringlude experti stftwvatet that determines the

sl R KBSl APl AR ER £ PlaphAoh4BE of sy s based on
the defsttéd Fesultsidi ¢hé JRIZbYe B8 SY. VAs fwoqui' 8& rehdily 4Spdreht to one of skill in
di ssol vabl e upon contact with liq because |t needs

these arts,dhe deviseiseglaschbed herein dsipet gpe&:nﬁcaﬂxe limited tagonducting glucose
tests %hﬁf#ﬁﬂésg%r r@? p‘éﬂ%}é{;@éd SATLE Rishfih §838sE89n9RS §%ests, but may

be readily applied and adapted to a wide verity of different assays and hormone or drug

release therapies or treatments.
40



10

15

20

25

30

we use an electric signal generated by the control
systemto send a current to the plug which is

w@e@sms4satd with a resistive el ement and desi gnedr/u82004/028964
melt when current is supplied to the resistive

A SR R (RS bl SeBlgh PR bR ul bssembie
persmmalaha?g)mst@deﬁﬁ:e 104Tﬁdluﬁﬂ@fmeﬂayé‘r‘€ﬁlﬁrstra&d |h€F i £187afor performing a
flow 10 and cl osing the channel or supply duct may

smalhmalegile aspaKy &y th'w.evadbgg%ls %rugrwrhmeym'mmlv #Vasive tubules,
anod¥ iR Fotls 195 1 RROK R 104 e B fhamber 304,

the msulmlresewowiﬁ% mlwdaplpIyTaqum:désSevvgierﬁ,lc_mairprbeesn‘or 142, the controller
fferent, volunes and the desired volune, s
190, fie.oupht Yigeo dirpianhnepitartet. Aidithe ln%vlﬂualéwﬁfeiéﬁ l@m%éts windows
126.reservoir with the correct volune. 15 Wth continuing
reference to Fig. 18A, the photo detector |ayer 384
i rRefeDraIg now to |an;m 9A) thereeis\ilustra2edd avdtosé.}seu}onup side view showing

the bﬁ{g%o %gwdq Qef 8 detg%énggg d amniﬂe gpﬁ gwl r!nzra]trix or membrane
386 wmﬁﬁg di|9i31edﬂ‘?l% thfé%%édi‘iohﬁﬁﬂdcﬂh ael s@P&ratf&ﬁ\b%doﬁ% a reaction pad

| oaded reservoir or alternativel
390, Quddan/ adwhent pad 382 aBloondesdmaple is ereﬂ‘tdvawn yl&ﬁ@mlcroprobe 159 at

t I
speclf e 5 Bl D 0B i B Sl o398 g, Ther may
be muligleassiRetion sildacandpRs Erﬁhltlbﬁé/ﬁﬂét GOctsaaQrﬁs%ran&dabove Also as
dosage of insulin, for exanple, is released fromt

described Rbave.dbere/miay besmvemlmaictaniobes to extsans bloarsinto the micro-fluidic

oYl AR o e, Y o ARG B3 s s 19m an

19B, ¢iné presdmt ablsamlnlsbé déﬁtcriﬁed With Weferendd © odBSUSHANE dirduit.
greater schematic detail this aspect of the present

| mvefarably. abeutrdQril afHloed dg withdrawe af sipecified finge intervals. The

'mlcrogfrBBégqgg‘Qré @Bgnf?}génd(]f £ %%Bsﬁ@ ggg{%lﬁﬁ té}%e%%}ﬁf%@&aeglpﬂmg The

mlcrd-ﬂwdimtowtg‘nay inoludesa federvcir with qiro@lamrﬁlébléglal\fesr tegmusﬁ out any old
supp ui d_circu

bloocgaﬁq:lgﬂg[gtg? at %ﬁﬁ%g%ﬁ.ﬁ%’?@@s A fiagg in further detall below in
conidTbA RS 201 a8 208t oA efiondSf ERP 10, bood enters

the mﬁemgmhmnbeham whichl i olosed d\dqenfthelwlqnﬁttloé btoodrréatﬂiﬁs“a desired or
e of insu

pre-dRf g fvah *The GRedt By Hacigren USBodle RnchAGNR,A 2 fae metered
blood Bafkh )éuaweafts @h%érghﬁ el Sepakition pdd 388 P?;%g’éf\;rfq rin%ii?é%g 374.

devi ce so descri erein s not speci
t & ot elettrocheimiagl detestion methad, ghitoad can betneeasugedidirectly from whole

bIooaﬁﬁ:ﬂ?r m Sﬁrﬁ Feg%g{/qiggg%&%glé%Qgﬁr(sﬁ)pgﬁgegglgg{}f)tgggss&o&@ sc?wematlcally in

layer\382 b8 FRf.18A [ 4 Slate@#$ 2YAtaR0 WilhOhEDB808 safiie
yerre ease@{ her api eg o? treat rrentsl, 40 WO 2005/%84E%Srﬁeasure glucose

levelsodny this case, WiseEe Gxidase Bprelpaseddntypthet metermge@hamber 304 which

oroa i Yo che e 15 e kB B SRR gtectnl

eIectﬂo&hEh&aleSA for perform ng a small nolecule assay. In
this view, there is thus shown the mnimally invasive

t lowexer, shaid epcalsetestionoabsemances eeflectrnaes o8 trapsmittance, for
examPRS Bt néfiod 0P Enka RSt tAE Lietdtidn B AR s, 298N separation step can be

included as shown. In this embodiment, the cell separation pad 388 separates RBC and

WBC from the plasma or serum. In a typical operation, a 5-10 pl blood sample is collected
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35

5 the insulin reservoir 395, the supply |ancets 397,
the signal processor 142, the controller 190, the
WO i0p0845%4 deo di splay nonitor 124, and the i ndP@i/tiszib4/028964
fixed-display results windows 126. Referring now to
and Eir@cvtveémthé%bﬁs gfég{gig%néeof‘ggﬁnﬂs‘%ﬁéﬁ.% gmaan ﬁ]rgﬁgh pad 388,
the fibrous mmyotkl mdtetialr makingowp ek 388 oetardsiith@meovdemeBicof particulate
whi.ch i.s divided jnto.three se I ons in ud|
mattgi SRy Pgrbigad Galls; agting.i3 pee ar@m% iy bSfore the sample
HORCtS gS W thdrawn via the
reac?ng%roprobeI ?ggag‘t%o %égl fle t| rre i nterval s throughout
t hall énZyenes neces‘sary]’é)rskhmglmm eackion apaimmmobiized er pealoaded in the

reacfii pad 300 ok fhe dficass pistvaind Facton @i Foftaifis flucose oxidase, 2

peroklhﬁéé ditya Qﬁbﬁﬁétérréégéﬂtfwm@r'i %tb%?lvéﬂeé b}lﬁl@é bemx‘iﬁ%%e' iRt presence
he mcro-fluidic 15 circuit in the

of H;Qnﬁ@o@dgteﬁtableergacm peoduct 391ras diusﬁﬁanedgarlﬂgx OB Q'shls reaction is

resdiBiou’ Bre B 12 il b BEAIRCSLART ol subsate

menfbrdfesdhavihg Bl igkniess (aftdrdionipleR! psisteatidresk theMRid) of about 125 um
intervals. The m croprobes_ 159 are preferably coated

and wderdmﬁnsm&gmamut flonpr- e Vidia alpsasptions velume, gt edple pad is preferably
rcuit may include a reservoir with

betwgbﬁ %%aq" ves to flush out any old 20 bl ood
accurrul ated at the tip of the m croprobes as described
in further detail below in conjunction with Figs. 20A

Glucgs@AS88Y: W th continuing reference to Fig. 19A bl ood
enters the netering chanber 304 which is cl osed when
the anount of Gleose oxidasees a desired or

Glucpse +dét@t Mi;ned Level,. The ci r Ghidonimgcider BLOsed usi ng
the pinch valve 372. The netered blood is then
all owed to enter the cell separation pad 388 by
opening melt plug 3fhrodgas®r €l ectrochenical

Hzngq-eR&% éégcﬁf’éhfhgga n 0l uCOSE can beopppsofibpeRt Mo

e el ectrloges shof/\/ﬁrlsgﬁ;ggfg%ﬁ \E;.|o:;/ in layer

382 of Fi g. 18A, are pl aced in contact with the bl ood

szwg e to neasure glucose levels. In this case,
g1\Ybes dhe methad of detnciips dxeptical: thernisronatireremiites B3Rt Activated to

emit fHofiifi 'ilfh?mpgﬁ@ﬁg% b\%@gtﬁg iﬁgtegﬁélﬂé 'rg%lzt@ﬂ?@%bubﬁéfjgs shown in Fig.

presence o cose

19B. el%ter lllgltrtb'matteaidteracﬁbmmeaneem Mmlintldmﬂler@rgyd eVeCdnobthe detectable
nce, or transmttance,

reacfigzgsor ol 1 ¢ fﬁggk(éﬁr%ec@? RAGHIeEE rrOX RrasTBieddaward the micro-

wire gﬁ%\%&r%\z t(ﬂﬁtéal rérﬁggr gé‘aﬁﬁg@ls(i és?\:%% r&ﬁ' it g%l%?g@éthe results

as desephedabevé{Bm thealtewiEie embodirnenphersofwheresthieunethiod of detection is

electiothary oo I BnEane FerotAowD aNG S9GumaaRn SHstaleers gdied. In this
t -
case ”‘?ou%% paggéé@H S¥iiped apa latifit) oBER IS pidicd efielectric ourrent

whichujs pragogimal ta thedsarmple gloeesesconastiationi cul at e
rﬁ?\%hBﬁl'"g&ﬁUé q?ge%ﬁ%%x@%{dgédg%qsg%an? fidd etther byy absorbance (via
a chromagen that changes color upon being oxidized as depicted in Fig. 19B or by the
change in electrochemical force via the electrodes, for example, as alternatively illustrated
in Fig. 18A. The small molecule patch may have an algorithm installed in the logic
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reaches the reaction pad 390, Figs. 19A and 19B. 5 All
enzynes necessary for the glucose reaction are
WO povwslos4sBzed or prel oaded in the reaction padPGE0S20p40028964
the gl ucose assay, the reaction pad(s) contains
. oxi . S
contfHIRF oD S e resht B o EER 5, REORIND FSasaHie sheuid the anayte
concentratiot dropbeld@(2 prtescribed tlesholdeorbezotriehighenthanta G&rtain level so
s illustrated in Fig. 19B. This reaction is
that %ffﬁré&aaéﬁwpﬁfp&?@i‘%ﬁpﬁwn-t he reaction pads are
p i ey 2abptelorBER iR B8RjURBHOR With oth
tﬂ@fﬁggl&é?ﬁ?g}hé% etg %ene?‘r at iog')nre;‘_ofI the_Jqu ui d) Iofo er small
molegiitas sudhd gsnchalestesdlldowi demsiiyolipoprdteits or Highrdensity lipoproteins,
. absqrption . volu of each.pad i s preferabl e en .
righy 3R andl pitSrs, For Sxaliicyit 30 as St iStafeknlimtRIgERL ghe reaction
pad(gzwm%ﬁta'rn EROiEstefolldstéideeOthSledterd oxiddee 2a FSiokidadasSand a substrate
02+ Reduced chromagen - Oxi di zed chromagen + H20

reageabwbichds spnyeited by dhe peroyidase incthespnesancg ofibOe to ére detectable

I ' he J4m,cr 0- W ' . 320 i pvat.ed to
reaclifh tblER 2t T ¢ ks S7eEuelt % e BLcEER Be enayme
perokidasé iadd dhreshagen 39bshatesievdmitiedaddiscdsad AHdw.

light/matter interaction between the incident energy o

375 anethere cyampls; dbresmad amolenyie madeit map be wserf Nedetermining

. , s i:S ol : ' t -
vighEEAGLS T FMOSLIBERNBL, 1 45088 b GPat LA IR contan pase,
soureanef ATPsglyserohkinagerdmi gigcerobphosphiaté yxidase| fos gbhéra%i@a? H,0, and

: s descri bed Eﬁbove. In the alternate enbodi nent hereo
the ahgue EomoNRBtsIGRdBheraling dhe dntactable raactioB predkel 301 i Kie presence
of H&RZYyme peroxi dase and chromagen substrate are omitted.

I this case, the H202 produced is oxidized at a

pl ati num el ectrode to produce an electric current

wh h_is,roitionl_to t he sanpl e gl ucose
Stress Monitoring Imp AHQNS apd MElo8S-n per oxi de

Pflﬂ%ﬁlg flrd, %h&iﬁauﬁlisféﬁuﬁ{e{r*mén Yo FBSObPARES (Fhé defttnéhtal effects

chromagen 't hat changes col or upon bei ng oxi di zed as

of stréep iontgedieral heatih at®®ed dooyumienéed. cHealifeprablems such as Iheart disease,

I hem cal f, A h I . ,

coprghSh IBSh S by Ph o St HoShessR eaal B SEfiPoress. Thus

the iﬁV@n@@l‘é'h%ré’@ftﬁ?B%G%’a Barsdraid @gﬁ%’did delitdthbfidcBrd ?‘Féé}% stress level
[ ogi c 42 WD 2005/ 084534 PCT/ US2004/ 028964 control [ er

throughout ke dayl IAtrtbegnd ohthe daytheruseraiwnjoags thesday'd collection of

ana R b ANALUE o B BLUEAL IR AL A5 P Ber sppountered the
highésft\stles§ feveidiat the patient can take appropriate

acti on.
In this implementation, a user of the personal stress monitoring device would keep a

2

written or voice recorded journal of the day's activities. For example, simple entries such
as "wake up, 6:45 am"; "fix breakfast, 7:30 am"; "drive kids to school, 8:00"; "meeting with
boss, 9:45 am"; "argue with co-worker, 10:30 am"; "lunch, noon to 1:30 pm"; "afternoon
coffee, 3:15 pm"; "pick kids up from day care, 5:15 pm"; "work out at gym, 5:00 to 7:00
pm"; "fix dinner, 7:30 pm"; "put kids to sleep, 9:00 pm"; "fight with spouse, 9:30 pm"; "do
family finances, 10:00 to 11:15 pm"; "watch late night television, 11:30 pm"; and "go to
sleep, 12:15 am" would be maintained on a daily basis while under the care of a medical

doctor or other health care professional.
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The device hereof may be readily adopted for use in
conjunction with other small 5 nol ecul es such as

w@ehbosestses ol , | ow density |ipoproteins or hi ghp@dENS1004/028964
| i poproteins, trlglycerldes, and ot hers. For exanple,

oda s Hipner: 8 paeht and i PufitsEciodeond BRisrRie p8ftems of aaiy
livingPthiatlaagse ihd%gﬁé dtdhess mmb anithssungiling aﬁd@%l’esmbhﬁhntervention
I's converted t he peroxidase in the presence of H20

the pabemfehf@atﬂetcauldebe revised oradiveied éo am the fiatlmectrvétth»ch cause

o508 g S RSB e S BR)Gy afp mracting with 2

spouées anleommége mhbeﬁnganmwbe retdvanserried. If stress levels are
nol ecul e patch may be used i n determ ni nt%
partigiagy highy wila @ qaﬁtaén ppvwaken ¢f thedigss) then eq@meloya@’s company may

be Il%]g’fogﬁ-ﬁfggggqeo a'HostileC i ﬂ#rﬁ‘neﬁt théh é%ﬁﬁﬁe&’ftg éteke remedial

| nase, an cerol - phosp ate
actiohor generati ng H202, and the above conponents for
generatir e detectabl e reacti on product 391 |
pﬁ@@@)ﬁ Eﬁ?‘géugﬁ nopivesyivatapesanal cﬂheﬁ'ﬁlqwr&%ﬁ@é{?ﬁ%}ﬁ% 24 hours a
I
daykgl(ﬁ\u rdgﬁ Sﬁgt?ém'aﬂ. e rejsbrg‘étcH &’égc‘ﬁb%%e?%\@tws on ﬁlﬁh@?ébbwded with a

stress. etri ment al
fluid miegsa eessrvoie Hdthis presloaded \Mlﬁtemmnttwe ofipeegchipfion ldragrsuch as the

insulf\EgaRol S deseyen ebhve Biinretcsaes Sikios A 86 Actbraing to one
meth%Hrcﬁi%e JFHE prdsenit MVRALBA Sif tHY §r oF rtl‘i’é’@ﬁ@s@pé’t@ﬁ %‘é@ﬁée medication,

di aghostic deV| ce that records a user's stress |evel
the uskr gagh tabistdeskdey computereaseﬂulstmtedmeF@y anchtdldxsen the Life Patch

icon. dﬂ?%bggenqjgeqeetgggé) v com? ag]the %gg}l qt;gn Egt?esss data stored

in th€ PDD Y @e th@ RF Fedehrsgt1 154 “Fﬁé stre¥sIdata #PtHeh fdMyd to the private
i mpl enentation, a user of the personal stress

persomali physisign oo thenndatarmines that avdosage afrthedirug is needed by the

patleilf n,gﬁ':g (g?]&%tgi"@aﬂwguhté g co?ﬁ%n@df}%tﬁ%' ?g@{ef ﬂ{qtt%% fitted to the

patieht's asimpsiter. Thé(atieht's cdlihEMﬁaer tlnisends Beemmandfd'the user's patch to
‘meeting with boss ‘argue Wi th co-worker,

releasg.ager edﬁﬂded dosege OerréﬁqumSlOD m@dlgmon 1gthis masmer, over medication of
dang%?élﬁse& a&?{ﬁﬁve?m%gs i€ |a%|g§gds up_from day care, 5:15

0 to 7:00 30 pni; "fix

dlArrwrdln@ t8@nptﬁer rﬁembdkifdlsetcﬂ tlsé pr]rcSenﬁlrﬂ&nﬂm thefab@be method is
i.nances

m°d'i'§d i@ rgmotely\ggp’gﬁl USK ang, ldeﬁﬁg? of @%P%T"’(‘S‘ﬁntai grags ﬁHﬂ'ng C""'Cal trials.
The 388, R0 dbSa0e ¢ s 4G5 cAlL STl Al HlehieBn, atr the
doctamr analgees deainidadeal biogieetiback infarmatién. WAIst) Othe0deci8A may monitor

[ US2004/ 9 |
remalgly i PAGC S LIBIONSH, PR ADY SPIGIE SRS doane iRlepsed drug via real-

tlmebbtﬁh'ﬁg thRra& gjﬁse t he highest stress levels. Wth
ounse?l ng a prof essional intervention, the

pdni@simiar imaanst,ythe ioventdrs dierecfi propose thef inpledantations of the
prs afar i B0 bR b S N S B AN s sveh as
deprédsion,| 1 xARIPIET INHAIE e application, the bio-patch monitors in real time a
patient's mental health and reports to the attending physician or psychiatrist when mental
health is outside of normal parameters. In this case, the bio-patch or bio-bracelet then
reports remotely to the attending physician or psychiatrist who in turn may remotely

authorize the patch to release a dosage of anti-depression drugs. This use method
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5 spouse, for exanple, marriage counseling my be
recomended. |f stress levels are particularly high

wowak/osesaert ai n co-wor ker or the boss, then theCT/US2004/028964
enpl oyee's conpany may be liable for exposure to a

acoofditp Tn6 Bt anRY i Eiscis rEOHhfgBeel 8y ki do other menta

dlsoﬂ@i%i'§ Oﬁ?éh RI3Y sERizopiirentto orparancia, alblich %ﬁeh@é&téd awitd Gstrong  drugs.
phone and enmail. The stress patch descri bed

Sumll@el{/othmdyct@é qantrafled dsugvelease.renects of ithe presgndzguention may be

e 281 P57 7 L0 B 1 KRB ppmentaton o

this siabodinkstt, aseYRCvhicdhadtiRings @ot eequired. g@lterihaﬂvélyj, th8 Gome or hospital
According to one _method of uﬁg@q{]’f t he, present

enviropmartite which a; prtiqn spay,beaes é%gqg@peﬁ with reragte RF receivers.

i
The (IR Plgnosie dUSeh JOsiang 8 Tl bdcf br AEDIVERGR is then is
mplementedrﬂmetrér&mma contintieds sofntemmttenhsigndlom theeddeviee transmits this
repomré stlg\réa ft_eér @Igfgnéé_t[@elrsl lgl% Slpistst 7 gslnFegctasP q?pDn?m%Jonﬁ:ated tothe
1 0 then
eGP IO R e ST LAY PRt |Jer
deetmtungﬂmm di@dhearstrelaematd'punplemenbaandf the prasent invention, it is

unde SRS arieabs 5 < AR hab s Adirdhe eBfisoCipiBdyced by the adrenal
gIan& AMIEE elc@sbldn ¥8E body RRMAG Stes3Ed rcﬁ'éﬁt&%cﬁsf&'t@s | pRdSGortisol has

Osage of prescri ptl on nmedication. In'thi S manner,
gained widespi¢achattentiasf as thespecalled "siresghivrordngs Jhlsglornngne however, is

mord S G g SR P B 8o 5 65 ignin of amost

everj'/?iﬁi’t 6f theCBBHY Ol Ex¢eeséd ér defisidAciet XM criMlAorfiondSalso lead to
during clinical trials. The use and dosage is thus

variogsghysicabsimplonesiand disease stafepaCerisohhas heen §wdl%d aea biomarker

or R R i BB Ll ks Sl e romyelie:

-an ddﬁ@nﬁﬁQMQdisoﬁdéh Tordssl Has b lEviscorslgicehlith sisesy18¢els Olt has been
he rel eased drug via real- tinme patch/PC interaction.

found ithat the devel of salivasy cottisel W\‘V@ﬁﬁérasb'ﬁéh%@fc% msskerefor past-traumatic
psycbgmﬁoféﬁ? r&'iﬁFéas%géltSB{d%rQ \%grdpétﬁg? %Bnbﬁgﬁgl%P@%éggglﬁE 3 Y& urement of

cortisoldévelsin tA8 bielyroanbenam lrflpmrtaaﬁairayrmstlb odirbethiaclinical settings and
lication, the bio-patch nitors i

du"'}Qag "éEHE‘ Séreﬁ'ﬁﬂ'ﬂt&nSWGaﬁ Witigsd %‘E‘é?'t leve 'PHEeMnBPYY&VGV fluctuate

t
throd&ﬁb?ﬁ nor n{ﬁﬁz@!)sg?%lh higfié ﬁorg&?éﬁ&‘ IbWest in the evening.
Dletary(mtahe ahd onefaboli® rmbaiaad:est d:mlse fuether flectuatimaal To tdentify and allow

he sician o sychiatri oip turn .
for these Aifeseet Jeclalfes. aée@%t@%ﬁaff{lﬁrm'aaf‘en eorliscldeligls is needed,
|
with i 486 g A oA AL AT satRBoE R ot Bitause the diinicaly
significantncanmentrafionirangd of advtisl iyveryssmal ipld. edboud 1at5m 800 ng/mi),

cort R bR TR e Boe B i ee

d qﬁér‘?ﬁaﬁ;@&ér’h@bi diéie&idiﬁa;fﬁbéﬁtﬁﬁs fHERfSefopthertit? pBﬂQElénéeml invasive

i nvention may
sensor devices, which are relatively highly-selective and sensitive to the detection of

cortisol, and are capable of continuous monitoring cortisol levels in real-time, is of particular

interest.
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enpl oyed to wean drug addicts off of cocaine or

heroine. In an alternate inplenentation of 5 this
weedsgsssent , user/PC interaction is not requi rer/US2004/028964

Alternatively, the hone or hospital environnment to

¢ anaflad afie ke He ieffeiy hBRD prorii PRSRoRal daonastio device fo

monmmg dirags tmarkbis ondmicatons stible dsnyertisolonThis $pesgific PDD is herein
| emented to transmt a continuous or intermttent

referse falas Asstrees gaichcand, asdmplemented provjies: anguick, effortless, and
automa?@ﬂéesvsl Ol ethd ?&W@ﬁlh?héﬂé%@h?g%ﬁ%%eclbglméale patch or

conmuni cat ed
bracelet maitcahhatenfaed with apersorel /cBﬁpunéremrrRF wired éahputer mgtwork.

now to the str tch inplenmentation t ese
i nlAgMNDAOW; o Fg. fﬂ%eﬁf@mﬂ SHOWAY awaw PREPRCtYe view of the

pnncﬁﬁtﬂéﬁ %ﬁpfé?%%ggé’ié I ayers Iﬁz aggtgégéﬁflgécét?\?ugfcﬁgﬁ&ther preferred
embadimerited thse ptesent iflvesticor tTImIe ihelade dfze samhph deqipmhad layer 116, a
or none.

sepaaie syl i aipafon faverst a8 skl inag Aiculag Stupodiment, the fluid
procg%sflrﬁg fayePv¢8Stheirbsiilfs d‘@t@@ﬁ&@fayef 978 LAY re8BRI0INAYEIB 7Y as utilized to

every part of ody. Excesses or
perfatef StremmMOUngt bﬁ%l"USﬁﬂ&iﬁdl theosample acquisitiemdayer 116 includes the

minib) BYBAREIThTEL 1840 R aFOSR T efbestiht St surface to
theréb\yCBc@\ﬁr&bﬁiﬁmgalﬁp@ssﬁ@ﬁﬁcaﬁlhé% fiehAthd) epidaris. orm this particular
onyal gi -an aut oi nmune di sorder. Corti sol

embndlmentﬁsthfewsaaakcaagmﬁlmqwmas themicroewise emitter 320sis employed as

the IG5F Sadree 8t MmiRiling 18 25345 reflishd Hofol OB bly provided in the
sepapatecrboliedillaminationtlagss] 107, HitctRativey dhd iGro-wird ekfifter 320 employed
di sorders. Thus, neasurenent of cortisol levels in

herefmmayohe Rigferablyintegratad with teasamela acawisitiopolayer 416 as in the
embé@hﬁrﬁ?ldls%%%%@ %%09 d Tl és'lﬁ’tsqqll.ﬁ]lﬁmgﬁaﬁtléﬁegfs’l ’H" eBI%VYoFed with the

i es Ieve

reseNduMpeal@s 16#wiﬂghm1ﬂesbbetl\tﬂy pmltlbnédawﬁ‘egl§ﬂ@1 vmgm the inlet formations
est in the nprning and | owe ﬁ%t in the eveni ng

166 fs?rgm groundatne disghawieagddi 01 pbhelancet @5@@%@@159 In this
manéé#%#@%?&??m&%’gt | @%df 14 pasd tﬁ’rjohgg’tlaé sulid ﬂfiﬁmnatlo? layer 117 and

real erm nat
entec thd cewespandihg résemeie dpebning\vil 64 antthe iﬂnudmeoan‘ssu*@;stdyer 118 The

reseelloilrrhg)léjeg{]0 lngﬁ{j{cp%?qorééﬁtﬁ%@i ga#r@}fqg ,;ﬁ% %Eﬁéé o? the type described

with ?@Fe?éli% td FigS 1655 3R4! 1515, Snd 3PAHS nq fededsd %@901?%’8@ ) The results

corti concentrations are conmo determned via
detechrrmﬂa}ms'bm useprmm«ﬂerésmtremecamcrmwecdeteckml 322 tvtht isoof the type

descBBR i RS 2, coBBRERPR aall Eiks. “WARAKER A emplayeg in the device

emdenﬁ’@rﬁs§ﬁb\ﬁﬁt‘hFﬁ;sa"l®A%'18AVe to the detection of
cortisol, and are capabl e of continuous nonitoring

c dNithssintingingl refaranee & Fig. n?@A ‘tlse foidopnocessingdayer 118 includes the

. interest. . 005/0 820 28964 lp view . .
micrds AL Bl 227 ERRRAEDAC cipstment of 858 M Rutlicsfrouit 227 is
provided Withsthe Fesrvoif ©pEAing 1684) btd?éwftiff @séﬁﬁ'ﬁr cmrrkiﬁml §éimple collection

i ndi cators such as cortisol. This sgem fic PDD

champsralo4, th%blgoddaetagmgg:r@r@ber@ﬂ ke Icoglrﬁﬁp@gator zone 385, a protein
bmdh@oﬂ% %npe{n?%ogﬁ ?)lr?du%J EShe 4%t|f Shé Itl'?éc' éaptﬁpg zone 312.

The sample processing layer 118 may include one micro-fluidic circuit 227 or may

alternatively preferably include several micro-fluidic circuits 227 formed therein as
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automati c device and nethod for corti sol

guantification using only a sinple patch or 5
whe@sessss4 t hat can interface with a personal cRPEPUSIN4/028964

or RF wired conmputer network. Turning now to Fig. 20A,

repre%gﬁfe%i bzltﬁ?% %Te%eﬁd%éeﬂ%us g:%rln\(;@. Y64 \Unell thelterespective fluid

lurd sanp processin ayers of a stress
chanpelSdI68ad’dtardamgaly mhmdewhe 04 medeinchulle sevpeal sample processing layers

118 e{g‘%h\prgﬁ%e%agllpg;grtrﬁ@@e ’%3’&5 g?gygl%r félgaﬁtir%ﬂﬁé $27. In this manner,

| e 4takas hi§ing dldini euhmsl at the first fluid
Seve'tedr'rb%dr}g’%w o3 MY betaka drw%ggg?#y g o S © first Tl

channek168 as dtesetibéd wmharyaéeremce to &igs. r1 VTG, | Eﬁéh of ﬂgese separate

A e

For ekAfpldTithe dBlick 108\may ineludend mcrolfmrmcbﬁcuuts"zz? either all formed and
m cro- probes 159 that penetrate the skin surface to

situatedeor bpesanpledrocessing aysr 4981 poanel frmedt aed SHB%tied on separate
v 15LSHAIR Moot e 18 1064 8 o LB g avrs

As. uhdefS1Bo@y e 24 difcuitsewbildhbe serefarablyofiuitly lsmiatedlfr:gn each other.
the assay results and herein_is pref erab& ?w dg

Alterﬂﬁélehééb@?étf@lcf%ﬂwﬁt‘»‘sc'\'quﬁﬁ Rk 08y Re ferne g’igs' ted in palrs groups
t

o e Y fout 1 SR R B4 or R REPA S48 formed on one

suchalayar 4i18l oThieayarousl Gyess |anetthen mﬂaambledrﬂcx:oddmgwsk:eﬂmctlon as
bove. The results illum atl 7 pr

intengpth 1 s ReUQ A FTDBPIEHRTIEY 156 S1EEE ipalitl, SRLIR Al v ioro-fuidic

curcul?%?z;fo gj bl ﬁLﬁ@IVS%dar{n &éﬂté erd %ﬁvé @Jﬁﬁétt'd?rlﬁlc?&-probe 159 as

around arge e 161 of the | ancet
discussedi atvavepr Aith 1tai6od | sampling andrﬂwd carteol kdu@@bedsanplltqmed by the

contrpﬁgé?liﬁﬁﬂtgﬁf@ltﬁ’i?}%&&%tﬁé%ﬁ{?@{) {1‘855}}' | u at iv%?ed at a specific

time '&P o é‘%%ﬁﬂb@ irfifld sfahﬁilé’ cBHé&%ﬁ%H&n&é)@M lihffﬁud E&ﬁmumcatlon with

er volr |ayer | udes and optional wash buffe
its respectwa lahcets159 tq merempérmecfresbneaammof bleed by m:aslllafy action at a

oe-de o ToREs PP s 20285828 ARG oncets 150, for

examplé, Q“u‘ééprﬂﬂyr \ﬁeﬁlﬁﬂﬁ%@fpa%?démbé 108 fof attv@ntyforRir hour &enod with a
escribed in detail in conjunction with Figs. 14A-14

bloocbean‘@&w@ln@@cﬂy AUt.he devi ce embodi ments shown in

e e S 2 AL iy S 3584 e ederoi opeing

164, fﬂhé ePaloff fisereir 6tinitia? amplé icell@etion awmbeemthod metering
the mcro-fluidic circuit 227 is rowded

chanthes 30k dhe IGOChRIRTRI9T oM 385 tHmPAtein, BIBAGAINEoTO% the antibody

inip, 5o, PR b SR AT S, o Bhnatons of s

embdifietitNthebblodd sgpamter 26%e 386, the protein b]ndldgrzynediﬁg, the antibody
401, and the capture zone 312. The %&n‘g roc_e Si gg
bindingyzane1 481 ayd ithe Icapturezong 818-may,ibg eomp ipgle zone or

charﬁ@é(r wfhlf\ S8H F‘br‘o\ﬁ@gy ng ft@é %ng)rlér:m rﬁg‘d*ﬁﬁoﬁ@‘{ %rlﬂbcompe\%)le lateral flow

m cr o- |UI I'C CcIrcu erern as
matrix00b/ f8Aibdnd CGVHick 204/ Bé8&ﬁnpnsq:ﬂ eﬁesepmfatq pelds owsegments or

referenced reservoi,r o eni and respecti
alternaiivgly ComprRed Of acinglaligte qqg@%m"x i wiEY gous Yfadations of
dengit) ChorRity CYCHBte A BahfH JAitRIFERF diferbAY Al processing results along the
length thereof. In Figs. 21A-21D, the blood separator zone 385, the protein binding zone
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118 each with a single or a nultiple nunber of

mcro-fluidic circuits 227. In this manner, several
whb@eussanpl es may be taken over tine by usi ngp€T/082004/028964

control at the flrst fluid 5 channel 168 as descri bed

s00, 4 B4 PR Buf 0%, o b 302 gk BB o seres

of Iatfemfﬂdmnpgd§g§@'e@bﬁbm pelow. | uidic circuit 227. For
he device 104 may include 24 micro-flu

oAl upstgat;ezlwnf ig.120A,dhe ristarBeidis aircus 227a18ertrouﬂedrthh the draw-off
1
rese% a&égél%%?@@%a%gb@é?%ggl 3;;1 Fﬁ@g\d@p&%ﬁgﬁ@% Q%S/}/-og reservoir 394 is

assobmjml‘ with 18 nfedt plagtapidavertto rTHénwltqﬂu mbmronem:w henprocessor 142
under st ood, the 24 CIrCUItS woul d be
and/ﬁarr é\ee%mrqglem&om At age-determmipgehtisar Hhet meft plug associated with the

draw%ﬂ‘ GE88hbHehY4 |§hﬁrsgdaddﬂv$fe‘2f b Lsﬂlgéé ife) %&Qbé.é@z?ad&i’ 159 in fluid

formed and situate
comrgunm:phomto fmaneby ﬂ:aw off anrplbdnodrﬂhhh md"tavaaesxded igtheuiancet from the

time jof ZBpicaiih phite RatBir e Suc?ba.ﬁ%ﬁ%@cwﬂk@i‘%ﬁé gaduired by the
contr‘oﬂéle nﬁiﬁér th'eﬁnttf‘é! reROH Lﬂk% \U‘:bgf re%far\kf‘lelsstgér? fididly isolated

each of the 24 mcro |UI circults
from mwucmﬁoy any dhg of thermaeapsl descrd)edea;tpmxet ilm ¢hik amareterowhen the initial
di sc

samiy el A Rer o4 SEATASH PR Somghts POBS gt froh biod

havirfPftdal-firiecor #eh cdréi BIOIBPHJ% ansaeicHstes W the Qéélhls then directed by
|ancet 159 rmK be activated at a specific tine put
e

capillgry @sfient inle t |metﬂrltwanbambe0|303’ctaSomtemmmerA39nomld be readily

e 5P TR SR8 T o, o TR bSes 372, e o

rese@oiriagpeéts of tR prssentl Rivehtibn AthydrResdvartagéoms! Wlb in any of the
ci rcuPts 227 and 24 correspondi ng Iance?s 36 velli y

embedimeptehergofsand Wemablytmdun@wa‘iwancmw& @27dhat isremployed in

connécﬁc‘ﬁ?%&% he Hﬁx}]&ﬂ%xeﬁ bl ﬁgall%":a%&% %lgﬁ a{%%%g%a%%slb?%&éo&

i 1T Hé @seaﬁﬁr layel B@9dndlndes Hredny-relemiat@rvdif389 ialReshown. The
dr aw of f reserv0| r or | nitial sanple collection
drug-release rresewoir, 389 Mayd brepte-ioaged 2with ha npredetarmined,amount of a

on
res RS G SR o SRR 8 ST P g rleae
reserzoin 889 h2ay havesone previdagedresernvoinor afteltriatlvelyeﬁrhayl bewabdivided into

severg) SmAIRE ran B ach; NI 2 discaaieRT aTRNE af fakg Grug stored

therefrPftf t%@ré@ﬁsé’ %PPﬁ’(Fgﬁoﬂe I d¥r&ing t§ 'tﬁ‘ﬁ géﬁf‘ﬁf f?{el present invention, a

chanber wt processing o
presaripedudpisagelnf arogyfat ebampleauseredéasfdmﬁmm&haruimg-xelease reservoir 389,

creoBHAESot e The RS SO R o B Sh e ot suaie i

curcuft@tﬁ{dﬂ&héﬁ PMErEBYT tausRtol BREErvthEMoivel ! SHSATGOM %3 Q8. As in the

enS|ty por03|t or materil a COﬁ'pOSItI on
emqumeet @Hheﬂmsulm rpsweufﬁgﬁ@hpwun fig.d186h the dmg-tedaeaﬁé?eservour 398

may b Br6Piec Wy URen G R528s 387 6B 858 Ry command from the
contrBWa 14220449 3BfeAhedtfhg dlbmenty 32 gy d@b@ﬁbé@aﬁ@ﬂ? FRrbugh suitable

and the capture zone 312 are conbined into a series
supplyffiuichciseuits, fa pie-gelesminedadass ohblistidh dregyis thereby administered to the

user of the device. The logic controller 190 may include expert software that determines
the drug needs of the patient and then administers a proper dosage of drug as based on

the detected results of the stress assay. As would be readily apparent to one of skill in
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As illustrated in Fig. 20A, the mcro-fluidic circuit
227 is provided with the drawoff reservoir or

WO piosiosdsssanpl e chanmber 394. In this enbodi meneCT/UR®04/028964
draw of f reservoir 394 is 5 associated with a nelt

thes®alHd %ddé(\q% ) E%%cﬁﬁé(?] hBteid id ﬁ?fée’é“écfi@éélﬁﬁtnh%éﬁ {o€conducting stress

processor or the contro
testspret adrinistering atdetermined arsountdfliguitbdug as kased oh thm tests, but

s B AATEALE S ] OSSP R o g
horn{cﬁ%ﬁ?@és@ﬁﬁ%\‘agfés ﬁrﬁéé?ﬂn%ﬂ% tASde %B?il‘)eﬁ Audve A[e Gﬁib l*elbase command

ancet tine of ap ation of th e pat
may be ddotortadmeinishereddoyt paiohﬁRC/oetvmfktdozw dognrugigatieas, trgther than by

e ontroller. After the initial draw off of
patlem SBBat‘:?‘I%;'H\n&Wa&P reservoir is then fluidly isolated
f rFq@ H08 i€l etspeeAN¥WARth @ﬁt-é\ngy %Bét‘@néjgﬁ@ﬁin@@'fully assembled
ove. In this manner, when the initial sanple

stressopatebtmdudusugaﬂn@elrayswlliugtratﬁd inaFigd 20A forepeydenming | séfess analysis

sccob St Blpc L en] VA Pk PEEiial B, 708 anove

the rﬁn‘rﬁrﬁéﬂ;ﬁi@kvbsﬁve eaniles Abrcete! bPmidratsrobbe 168! the ngply tubule or micro-
chanmber 304 as intended. As woul d be read|I

probe 39€\ thedegenypiropesingsiial, te diav-pl sesefveis or gn {nitialsample collection

oharf 5, 14 SELRTHE gk Rl 4] nd Y5601 oBRRRS 7 b optona

wash BuﬁéMv@éh biiffer 16 dek: sighbkploeessdr, 142ig the signal prc&iebslng layer 186,
ed in any fluidic circuit 227 that is enplo

the copiralet 18N he logiaand inpatiautead eangqrﬁweaa%. diqusputvideo display

f r 379
monfi3P P54 stk MdhvidU e PRisp R L ERE W Idwe R8T 7O e
ngfreugag ﬂbﬂgﬁﬁFQSS QHA?IZI’I B3&adr2dC), Bﬂﬂgm ¢s Hepidtatl w!sdniea of related
re eterm ne amount q rescri pe ru n .y
cros§ geEyRnal §106 s ShoNe dne BROERSON )i h the fluidic

procgééi Mg LG ??97 éff‘iﬁ@ deRice i ﬁ@@clré@bl Lka %ﬁ\ Qﬁﬁ gogasg fmplemented to

ese volr ternative may b “subdi vi
perfarav strass amalyscs ﬂreilalsvlmplemeatatlohaof t@ atress patch, blood sample is

WAERET T e G T
stresgr%%taﬁ PhETERa 'Hé’ﬁﬂllﬂl;ﬂé coﬁe@tﬁarpéi@éé?rérﬁﬁ@r ﬁ*ﬁﬁﬁﬂ@ ifét ducts, and/or

for example, 1s released fromthe drug-rel ease
multiples raseoiairsaadesaiibescakave. oAdditionally dherevsay beseaveral mlcroprobes

150 i S5toet eGSR A0S 175 SRS SR ey 227 i e

patch! ood stream of the user. As in the enbodinent of the

insulin reservoir 395 shown in FI‘EA 18C, the
dr\dithr keferenee rave sperificalys to rig. BFApthere deshawma fluidic circuit for

anatf R RRkRD, "R HEAAIS R GRE 328, 244 S 8B detont pressure
valvéd 838ninselB2AIves mcmebﬁﬂtldlbsatﬁpleTb@lwbn%hdmbéﬁ394 the sample
nylwd circuits, re-determ ned dose of |iq

metQ!W\QgCh%“bﬁreﬁ%yV%{HrﬁQﬂss%B draving filler maderial G442 i@ad a blocompatlble
menfi)g%(htg\g %J p@gb%gg%ﬁé’r%{ Qéétﬁ\swd&u&ﬂﬁee%gll ﬂ%{ﬁmeﬂéd 388, a protein

termnes

captm@t mrebihdmgqadmmﬁ aireagent pad @Opamummmplmﬁnajysns pad 402,
based on the detected results of the stress as
and A8 IRRATBeRloPAd A2 y Regegnishrequiregnior dhe assay arg prgioaied into the

reagéﬂpéé&) ﬁﬁEB%ﬁ% llélgﬁgﬂfsj %?Qﬁéluﬂgf%s&gﬁﬁfégeﬁtt@Sjﬁ\éfd%qrom a micro-

escri be el I'S not specl mted t
particlerahadca targetgholessle binding agent such as an antlbody that binds specifically to

cortisol. Capture agents 378 having affinity to cortisol are located in the analysis pad 402.
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tests and adm nistering a determ ned anount of |iquid
drug as based on those tests, but may be readily

wa@ppbioed3and adapted to a wide verity of diffeP@nus2004/028964
assays and drug or hornone rel ease therapies or

The éﬁfﬁ%‘ﬁé‘%ﬁﬁa 3‘)‘% mﬁg&@%ﬁa t? 1 egﬁ%lggls "Rl Esuch that when the

mnrs
targep ancletme/ mrtiwlr mbdes:lthmugbrtheranalysm pad 402 bad Hihdgtdthe capture

agenp a7 oRis fele ™) niave Py e AR aiRgOLU el BRVSRowi ng a
le*rbYer%BﬁFé(?Hl '(_)tét?»bglséf l?]%&g ?ﬂh&ﬂivﬂga{%dﬁ@ﬁ e intervals. The

[lustra orm ng stress ana
micreprobes argpreferabiyt @oaiedimﬂhamlcoagmllaat mrmeeemt blmdaolbttmg When the

first gl\r/%{;:gﬁare{%#%ﬁlﬁog)?ﬁ edy :l?gg} PnBﬁéw O,W\A{gyc%p?ﬁé rls lttﬁg initial sample
colle&titiPéNarhbELE S, ﬁ% i) d1:Bg°Thi§ i tb%r%%edt ébedé@c?ﬁfe\ﬂ%{b’ove to flush out any

openi ngs 164, wof f reservolir or an ini
old bb@ﬁhﬂ@uﬁwlaf@dtat@ne tip bitheemicaoprobek sotasdoprovide aufreg:sh blood sample

for aARHRE RS et 8o 505y 6 A4 oAl MUEEI Bk blooa o
enterithe st fihg BRAMPEP 304 %F.gg i*ﬁyﬁﬁd 246). Onke tﬁ@gémﬁté u%bches a desired
190 in the | ogic and input/output control aye

volumeschamben a% us fhﬂidhedsodat@m by c osmgnmeﬂttpiugamz aAﬂelt etering the

samgig i (iE el g 380 RS b MefHIZHS 06t s gloweg to move into
the bidepimpatidleameaibrane ¢F |gr21 B} WHerecdeMs are QéPa@féd fréhﬂﬁe sample in pad

vi ews showi ng_t he progression of a sanpl e through
388 and pratains, pﬁp@@élggllhgoraseldqmmg protgins; ase then regoved form the sample

in paﬂ '?:b 2 'rijr%?i; fféé @rgfr?g%% ggﬁe?ﬂ/gi Iﬁﬁl%t&ﬁﬁﬁgﬁkﬁt%?ﬁgﬁh%? remave specific

protestsrfm thasaimpld| Dlelsampls thenscodlinues tuimaws thoagh fise blocompatlble

I h t
mem iz P e 18pOEMEACA9G el aNSOIHS Gndajo trs Signal agent 396,

; | t [
Thi S B AR i SO3U A02 S S o g i to e
cortisalidt 10 draaing/ ,attavhed theretoe o eigrvall agéntr 3980besn |ih5lent beam of
t hat extract nple into a sin

electioiayiatiouPiaton 78S Mesbineciod kroughnad 4dsingg aetector 322 which
measfu?é@ﬂ%‘ﬁ\%d'iﬁéﬂ IRt Glahishitdy Hreugh %Tad% TH?W.S%&;&B&"&O and the

flurdic circdit for ana ysli cort

deteo&rr?gaja wtilized linithis; embiodinpentee 32 dtresiigatch mbydseprefiertiblytof the micro-
t,valve the initial

wire AT Ehf el Snds esdirocsdovs e apseace ABdgma of cortisol s
then &MaVRSd by Qéterifiihg BSS Hﬁfe?ér%é‘l?éwé%nfth%tgﬁ H%@F thé'transmltted light

342, and a bioconpatible nenbrane
beforgiandeatien thecsampleds intradusiedgnto thel analwar;mdu 402 pad comparing the

e L e R R K J

4&3 desefibe@abees,ahé Bivodrdel %&ﬁaﬂq%ﬁ%‘ hfedi é’c@él 'vfaelﬂefc%ﬂ separation
assay are prel oaded into t r eagent pad

pad 316?e§|éafr‘eldlga-@ﬁ%’atfhﬁ%@nmwaCsfrgﬁathea@aama% samm In a typical

opersi s BB Ga o oA bR S AU ke an rom

here i @rawadaly capillrpaeticrobnd sg ke dbll\éelp@rétfd‘ dp'é YAS the saVDple migrates

orti are | ocated in the analysis

throu%g’gg 8@%@@ filerougaetyarkopaterial makmg up the ceII separatlon pad retards

the movement of particulate matter, including blood cells, acting to partially remove biood
cells before the sample reaches the protein binding pad 396.
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The capture agents 378 are preferably bound to the
anal ysis pad 402 such that when the target nolecule

W@ ontssisB4 noves through the analysis pad 402 apdI/bb1e06028964
to the capture agent 378, it is held in place by the

"’\HtPIBcf‘d %?r%m théfe %L}S&%ér%l cgﬁﬁﬁ%lﬁaw gg@%ﬁﬁs which®an interfere with

d are wthdrawn at speci
a comﬁoénmahmoaﬁsay 5The anogir odwmmcmi)e ciiedfintesfdringcprteaid is the protein
vent,, bl ood cl tth

transorth (Hen (Ths sronsisten Ffe Gatisol e s s boretiia fopathe binding
protegng?@ %@ttﬁégslé%ﬁ' dt dérin é@ﬂpieemlg‘raiésqﬁfd e 6 emmﬁﬁg pad 396 by

is 1s per as descri bed above,
caplﬂaryl:abtlumt Taheyprotainl biridinglpad aﬁﬁumamsnscﬂs af atdoajugate padtdienembrane,

NCHTE T e A
lmprég#étea%/hi& al loQMp AR Bre tﬁ@‘%ér@m]ébrﬁé‘émomrlﬁs éﬂﬂdﬁén@@us binding
mber 304 (Figs. 21 B and 21 C). Once the sanple

proteieaches a desired volume, chanmber 304 is fluidly

< T FUES R SiTicarf 50 8itiion Jahth ATERRIR Vel smail .0

abouteti2izedos8op! Agind n%abbﬂw dohoeP¥ations Oarel OmMmonly determined via
bi oconpati bl e menbrane (Fig. 21 D) where cells are

lmmu@wﬁavéaclnmlauw hén garqmema veripbodipren fel the saegwigh immunoassay

and ?ﬁﬁ%’ %d%%ér He%%?&eveggﬁé‘ %sgé)gﬁ'r%}gﬁe rﬁéﬁg@%ﬁt@d as a competitive

assay' isdteeahl pyreqcadedl lahéled wortisvl randambuamne@emtmetmwe for a limited
renove specific ?rotel ns fromthe sanp

numb%ﬂf kipdingrRites o thayaatinagdysraied I%‘abdslﬁ:%%éﬂ?bl% Vakety of labels or

son 48 B A R 9 HOBER FRBASP icro-parictes

may bewsediastdesclibed abbye andfambrddgshioinaterididasefapin arfiioroimmunoassay

(FIA} %‘% %;fr'\dy d{’ 5@%@@2&3 ) B%‘é' gggﬁbgﬁggg as an alternate
mgnél' g@&%tg%héiz t@ﬂ#eﬁf\lleoglgggﬁﬁpgnf hsdudés &4 ﬁwt MR oupled to

into a detector measur es
antlhmdcbs‘ oradntigarist used o petforn anhenzygie pachuhdassah EIA) gistillustrated in

0 4 55 A0, S SEAEE e el S Bpsion oo

subs‘té}ﬁ:emdb’e@ ‘mifKe?, tRABer [ SHtha BHuNIcE iRelub¥ 8aYy | Gﬁ%éélkﬁgwn labels. By

abové. The presence and amount of cortisol is
way aﬁaory-ﬁarﬂtlng/emalenmlzwgetlalaele istith ragrfd@sbe'adsbrpetrmdase or alkaline

hslpﬁ nst?{R Ofi]etra aledI| aﬁ%bef Ire and after
phosplatasg WiIEn; Rl H‘?‘?B °& ﬁtség'i &g 9%‘? W 4357Yand
C OTHRA rHiborhpatible frfe@ﬁlﬂﬁﬁé i beféraﬂﬂWfoﬁnéanrﬁﬁl %ohﬁt@‘é‘te pads or
amount of corti sol descri bed above,

mempsane sjps that @e mmrmamalbfdawlabtaw e Meembra@@@trlas wﬁh\ good release

effici8cy 3¢ pletglretf whig FaleCtn e mabRfion 6 1abisiel b iAt the anaiysis
pad. S&Vﬂh@y 6ilQoBQiPhliln%%xwméirlwmoyﬁhlﬁ@pbh@tlﬁérbblm’m ﬁﬂambranes can be

t ubul d from30 here is drawn by capillary _actio
used far tmrgnunn%ec dhe meysirent g sepaa thoabiohals tiep il allow the migration of

|abegh%0%seq?t%§f§%gglg thqdfl |ter, the fibrous network

materi e cell separation pad retards

t h&s ifosteatedtin Figsp2n ALZAD dinpragidted or immobbitizedomthexthalysis pad 402
cells, acting to partially renove blood cells before

(itr Q@U@ﬁﬁrﬂf gorasilicataspanes nEﬁtEPE)élrﬂ apfibeAyeARiuLe agsnts 368 gainst cortisol
410. 2&9\%9 BfRAH- Ilmﬁd%ﬂﬁ{eggﬁ%@fa raised against cortisol 21 hemisuccinate and

cortisol 3 carboxy methyloxime conjugates have proved suitable and are widely used for

direct immunoassays without sample extraction. Antibodies may be immobilized on a solid
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In blood serum there exist several cortisol binding
proteins which can interfere with a corti sol

WO povsneE3say. The nost commonly cited interferP@myusS2004/028964
protein is the protein transcortin (TC). The second

phase(S hip%i‘%& fo’f‘pr ot'thBBE ﬁ%@i’ in Sthéta°-r‘t G RIdhTE BoVAleht %@SUpllng, direct

el ns |'asma or serum sanpl e
adsorplign, aFﬁysmaﬂt entrhpmenbtarich amntimegt dada 3p|@t¢m-®ated surface. For

o o Ao S L s

hehal enanReview
ReVIeW@?g@%‘P@ %? gngzggﬂgg@oﬁﬁelfb%@ ?\7\/@ ﬁnwnlﬁl}éfe?g gﬁ Pure and
Appligdh€hemistry, Adolt Qsop 88 o(MA7H3; md:lé‘gmtreoasa@ulhdam@Anfmsen C.B,in

Meth«@:[ﬁqneinz(quﬁcaus@q{tgfo@?g f?lsloly flsg\r/”el;;/cgrrgll (e.q.

1RﬂéP8éémﬂe[2 Re ta?ba%% pad May b&Wakhe@ho FaeeaURBbURG Signal agents

are con determ ned via _immunoassay techniques.,
and cbrtisah a’heewaﬁh pracessinag be initiatedthyea dimerapatfolled opening of a plug

conn RS TN BN SHE! B 5P fEBROBR IO Bhame oy
lmpleﬁ\@nmﬁih Wﬁ&eﬁﬁ%@i’grﬁaﬁ *égbﬁﬂlsmfénz%ﬁie arghrommagen lsubstvdate that reacts

In the sanple for limted nunber of binding sit

with m(enmmam piogtige @ohte@taal%newn@n iy beipixed with m\&/la%h buffer. The

wash RBLROREL yTOE EREARabRH MV rErtanystowin e

boundreiziifie s At zéisﬁbstrétectzlm 'Hmimbbhcbwmwwlt be drained into the
materi al s use in a fluoroi munoassay (FlA)

adsorbeptpathed i n u s Pat. No. 3,940,475 to Goss may al so
b S . . .
TS, B ofiebled L8y, 8 b ofBRHAS by optical ceteaon
(absoﬂﬁamiee feflestarud, trbndnwusarme caﬁhuogamnae}sdnd ﬁop‘dhémmea:pncentrauon

o e g R o Bl 25 s 3 Dy Ak gt uing
pre_e%%gggﬁgg %t?%ﬁm Lghgl ed substance, |abel, marker,

e eqU|vaIent i ncl udes any of t hose known
| abel s. By way of non-limting exanple, enzyne | abels
such as Hors rals_h xi dase,.or al kald ne .
T 1L fall)s e e scan be
!Iyrlﬁé}\c?s@éﬁ dTQﬁor’P'Héé%ﬁéké t&rfhyﬂbm&rﬁﬂﬁ id ritical for athletes
or med rom conj ugat e pads “or menbr ane
partnematmgsntdmmmg activities; ras mesg c@mdltioablmay methamermse-assomated-

o, MR SR SR A B A06 G o G il acvty

The ﬂNBtrﬁalfw%ué@@fdf%'xércné@gss&\btéﬂ%oné psedtelexBididetthduced- h%lponatrama
exa drophilic pol yethersulfone nmenbranes can

and oasmdc ﬂmorderswwmmas an'iwthmaamatdm agestand myecaydial ischemia.

B rdBY o BBl By e P REbE Dt clotroltes, more
specnﬁbﬂ%‘y azéél\:rgés& Ena"g@ﬁ@mwﬂ suncentratioh i(2¢86i@Mdlig. Some cardiac
analysi s Ba 40 nitrocel lul ose or borosilicate

dusor@e:pare aitributep talabnaﬁmUa@tﬁte:l@ye@r @%@%dab&o@ﬂacmlwﬁs have been
demog]%ftrageéf {9 by H}%eégﬁé ngé@?ﬁlgg %raié%rffis%&%cﬁ i éﬁ%rg | ischemia within 3

hours &f éyrﬁF’ton$ deselepmentesSbimischee, bonHagaCeand Mizrpanv2dAnn Emerg
suitabl e and are_w dely used for _direct inmuno

Med APBHoa0:52ArI70. drurinermiosn, SlaNatedJariate Nalesdn critical care medicine
geneldIJRLeA #221i88Ueb &8'ro? geftihg adequate oxygen. Oxygen deprivation of many

tissues (e.g. brain, heart, kidney) correlates strongly with morbidity and mortality.
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WO 2005/ 084534 PCT/ US2004/ 028964 phase by a variety of

met hods known in the art, including coval ent coupling,
wa@loosos4s3adsor pti on, physical entrapnent and aPCHURH028964

to a protein-coated surface. For references

Con%gﬁl%hg?,isﬁlgyatghﬁa&%w Wﬁl'aﬂ936rlt|§§les uH%@Hem%de' lts%ﬁld | discovery, an

I'n Annual Revi ew o I ochem stry
expléﬁ'atlop fad7the( bRPden deprivatien and Japidl therapyRdoi mem |t Therefore,

monlgmp n%aécABESofy%e%gﬁae%waysgﬁl Ueezfilj iIIi) 'rpﬁ%)’g ,95__,# E%‘ééé myocardial
|nfarétqu@r}ﬁHfﬁl’eﬁ%vpre‘é@htmg??ﬂth e@rdige- aééb&été%%ﬁllab@e the

be washed to renove unbound si gnal
agém\eent@nal b,lood esnelyte rnwmmsg metbods gepearallygequire the drawing of a

blooc&gﬂwgﬁq fe]gbﬁyayggﬁr pré l l e%é?pen gggrrql%ﬁloﬁgof the analyte level
usmgaréi‘ﬂe\‘,ﬁicﬁ dRRyhostié dﬁﬂnderez bVEsﬁécﬁéI}ZeBO tedmiléamﬁér@bhﬁél This may be

erein the signal agent is an enzyne, a chromage
probbmfsttq in sporting aetivties ini aneasheenapiey from 6@@&!@1@3 dngdical facilities.
Acco?(ﬁ 8hL A eﬂéﬁ% d %ﬂp?ﬁiﬁ\ i Hh’fgrdﬁ%gﬁﬂgaﬁcg?%'wéfoﬁde effortless

analfierhéasirewtint irrfiéla @riHonms-testinlg| etryphﬁgmbﬂi@ paptieuiarly where continual
enzynme to catal yze substrate cleavage. The wash buffer

and/j attomatigrmapniterinchisslesited. adsor bent pad. 15 The anount

M@ﬁf@ggﬁ&bﬁe@go ?@r gs or{pe?é‘fé 59190 {ekﬁlbﬁgd B¥rspective view of the

tectl ance

prlnci;falrf&mi tgammsie ;Srbcéesinwg eimamzm) laayeck fotf@rrspbns epatdrle accordlng to yet
concentration sam cortisol wl| _ijerl ved
d

anotheneaﬁ@wsd.enbewmtqfs%\re mqsrenw\t%ﬁlﬁut e 'ae%en@%de e sample

acq ui%tﬁ(l)rf zé\?eg'gi fé‘ﬁpeﬁ Sﬂ@ﬂ ?ﬁgﬁ%ﬂ"% 3a¥éro 1 ?g 0 EI{FE rgﬁf 1{sCH8RREEN layer 178

includingoelestreded 4déhadd amaﬂner fhedtprotessing layer Hﬂﬁoﬂm atilidenl to perform
cporp e HEPi e ASTuel Bt A T80 158r 116 cides
the n’ﬁﬁﬁﬁél aﬁiﬁvéﬁ\?é’ﬁllﬁ‘ﬂé‘éj ilarﬁ:%'té ¥ FiieroStobBs 159 tHat b@ﬁeﬁ‘aﬁeﬁhe skin surface

ity and nortality due to excessive physical
fo thectby iacguire Tieod wamples fmmmplllaues near the epidermis. Each pair of

cec AT € 359508 B SIS e e 412 g nroiter

therdWiS 88 ilulfafd. ar rhythm as, cardi ac arrest and
myocardi al 1schenia. Exercise-induced- hyponatram ais

calhee mlm-ﬁndnrqmltlwelllesnﬂtem indtig.023A éncludas e reservoir openlng

104, 65 5o} sheRedf B RIS FRASULONB B 35 8 Gfood metern

chanﬁﬁbr@ﬁ’@i‘ﬂ' a lsér‘iésﬂbﬁaﬁé?yﬁé ghambéesd 2 biTpeddnisie Précessing layer 118

| evel s have been denonstrated to be useful in
may drclude osiki migre-fliyidie)piseuit 237 ofmiaw aligivatively Arefesablyinglude several

micr%ﬁiﬂh m'_gﬁi?c@ %ofwgé @%ﬁﬁ%%}eq @nﬁ) THE kj/gglég 3 Q"%‘?ﬁak?f?lclude several

sampie pgrddessing layEty 1 18(agvepresehtachib\ethel mbﬁd daymlme‘;eadfh with a single
critical care nedicine generally nean that tissue

or a gudtiple nugheriof nistrstuidicCiwriig e 7. dRRisMarnen §@Y¢rahblepd samples
may ggrfakerf &))/\?e:‘r#ﬁ] Sng Pgllng ?IE)W Rﬁ af {he fﬁ%ldfﬂﬁ% éh&r%él 9b8%L8Yescribed with

ron
reference to Figs. 13A to 13E. Each of these separate blood samples may then be

processed in real time in a separate micro-fluidic circuit 227.
Fig. 22B is a perspective view with cut-away sections showing a fully assembled
sports patch including the layers illustrated in Fig. 22A for performing sports performance

analysis according to certain additional aspects of the present invention. More particularly,
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WO 2005/ 084534 PCT/ US2004/ 028964 Consequently,
el evated lactate in many critical settings demands its

WO apsasgsscovery, an explanation for the oxygRe@I/US2004/028964
deprlvatl on and rapid therapy to correct it.

Fig. @F L e\ﬁé fheI rrr]lfﬁr?maflg friv@@ vka&tﬁﬁ@ég 13RE12%Y rgrflﬂzrb E))‘&Se% {%Yin the sample

acu ocar i arctions
acquisitiort layet €£$6,the $@d§érv0|g opehings ﬂemn w/emsa 8¢ that drdw-off reservoir or an
|tor|ng

m:tsaﬁ%r{}g@ﬁﬁ@g@%{é\ﬁ;m i 05314@%%0 &d@%% Ké ect5¢q§§j414 in the results

ceto ST 78 o Yo NS SISk e O18 thESnafiicBssor 1421 the
signal paopessingiagen1 8ﬁ:$h®yom}u@ilaral90mme legieranchinpptoutpohedntroller layer

188, feuPrLyidee vl ORI T4k AR sbeirtdyidnalikep il resuts windows

126.Accordingly, there remains a need in the art for
medi cal devi ces which provide effortless 10 anal yte
nmfdgar28fe28E, illustratel aicmssmmomdﬂdmgleapmhowng thesprogression of a

samilg Hirogoh Hie Huidliirdeaseing it oftBe otsstl sRPRS blrigmange monitoring

patch,Hr€ini éfte?‘h@f@?reﬂ%o%pb&mmﬂie%@ﬁd forvp&iohofFid. UZ%A shows typical
principal fluid sanpl e processing detection |ayers

componsits of apfiidie citatdrincivdingothgamicrepiobect59 ra;f@t meeit valve 324, the

i CH3P bl PR BEEASL ARG 38, 4 LA ioorsos.

vent Ipayie840 Havida filRs 84> ddiirr rietnplugy350,15 &leterﬁqbredsm valve 330,
el ectrodes 414, and another fluid processing |ayer 118

analysis ghamberi412, and eleckordendits per f or mance noni tori ng.
i Cl'ié ﬁﬂég&éﬁ ifithe EH%X?IE@J’G%M Ut 8{&%8?% anléa’r?% in the microprobe

y Invasive
159 m as o provitksa E@htbﬂl@dd sample fot anblysissKi Kitis stepfiadiustrated in Fig. 23B

wherpﬁg«ra 5%’{ @fi‘&ﬂ%@%@%g %ggﬁggghg@@géﬁgqg ;@%&?ﬂﬁ%pt@?sample collection
cha@u%dcqﬁ%n?oé?aﬁ/l Fsutjhé Sheft 2l a@‘%}Z in the channel

din register erevvlt aS|I ustrate
leading dnto-dHamlokc3@4 (g 23(2)27Th1é besondmsdt plug 349 is #iih opened to allow

bloo ¥ ghigs the Jretering CHAMbshana: ddrae-ihe biROd i mesering chamber 304
reacﬁé’se? ?gél’ g@gﬂﬁﬁnﬁéﬁ gﬂwouﬁ{‘ Qﬂ%ﬁfooa(%w |ﬂﬂ§jcr?arﬁ8én* 34 i8lcut off fby closing the

ana e sanpl e processing |ayer
melt alvedin the chaoeeldeading into chamber 804 (rigu28DR 2Vhethindaypelt valve 350 is
then %ptgﬁrs ?t ! Yg‘}vzlth %%ﬁl? Eo égt'fepﬂ;g e%gﬁﬁﬁ(?%: ghambers 412 as illustrated in
Fig. ?{%E)e"lflﬁt aeunt of Bﬁal?féé' iffhd G4nipN aré ﬂﬁéfﬂéefé‘%ﬁ’feﬁ electrochemlcally

anpl e processing ers 118 (as represented

using apprupria&q eiecilmfpseda speaific ﬁorseaqy analyie as dgs%;/rlkpgd;below These

anahgg By iRpj s hisast Geronis' B0k eerdan L9 MBS TG, sggium (N

and f)b@‘é‘suﬁﬁﬂ(K‘q|asaéhdw‘r€|anlgSQ3E| uid channel 168 as
described wth 30 reference to Figs. 13A to 13E

ofMoreewos,fw&mpw r@gawngmﬁsﬁn@ﬂwq@mﬁ@n bleed W@EZ%\yahdrawn via
mlcré;ﬂ'aﬁgg fgsbgg’ géﬁ él&%@@%@gfsqgfge 'hguf thé I ?m?é bF el p%%? patch. There

-away S6ctond

may deaniitiplescdllectivn sitesahdfor multsle isiepaticts andddrudsayolrbas described
layers illustrated in Fig. 22A for Eerform ng sports
8

abovser ThsreraRRbe SRYFTR Micrabtahes thextract Blopdintodha mipeyidic ircuit in
the sPORE phfch” TProfsraBly&bitl 153075t Ml8od MWithdialvh Hf Sp&iifiet time intervals.

The microprobes are preferably coated with anticoagulant to prevent blood clotting. The

micro-fluidic circuit includes the initial collection chamber or draw-off reservoir 394 with
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53 WD 2005/ 084534 PCT/ US2004/ 028964 Fig. 22B shows the

mnimally invasive tubules, |ancets, or mcro-probes
wazdshsusshe sanple acquisition layer 116, thePCT/US2004/028964

reservoir openings 164 in layer 118, the draw off

oo ol il RROBL8 S 3, HRPFRSH) ¥coprtes

Fresu dukam:t sampleas ﬂTen]ﬁtfanm mm:thednétanlng chanthes S0ddhémgstributed in to
processor 142 in the 5 signal

a””"ﬁ'%&@ %ﬁ ggt er 186, the controller 190 in the logic
{ {
V|n§ Sp a)t?Bﬁg% Ffth%rﬂ%gﬁé% hg ané%s bﬁﬁltequéEPié electrochemical,
hende ncebﬂodd sppasatioadsirequiredmiiondo analyslsFi—@svevee,/srmlEj optical detection

(absérlrblggnlsétg; atﬂgﬁ o cSJ’rS tg%rﬁ%%lgt%?ﬁ%e 5%5@%&\11\1/@8%% ﬁ%or\gerﬂ%}o& Q'F choice, a blood

sepadPaisiEsiebMafbé iﬁélﬁdé&f IhiiRisRIteRRItE ePhsBdimeRe rtlﬁé’hfﬁ!bﬁfér on the sport
m)mtorllbgwlo pat ch, herein after referred to for

patcl avill bei @ blieodaer eelk separatiopashthativil szaaraied%%Ctam WBC from the

s YRR st 4t i ks b ABpy g 27410 210, n

typlcé%ﬁérﬁh@l@ |4 Istebl ﬂnld%h’#ﬁbléf (1 S%pl)as HARaRAVTIROM thé b¥fection tubule and
4, a metering chanber 304, vent Eort 340 havin

fromfhereéss dgawn by @anlllammtlpnﬂhc@gtsme eel é@@afatlgnmrgs the sample

I r
mior et o 4 1B BE EREERE o R A S up the con
sepabhtivrtpad ratardsahe ehoventéret ofipartivulateenatiérdinsludisg blood cells, acting to
provide a fresh blood sanple for analysis. This step

pamal&v famerg blgpd gefls befoje the sampie f@\ﬁsa,nkq thgtsubéeﬂuwmads

S5 o ORREEAh A PSP BT 08 iy sl it

into ‘Saaalysleé)gha]hbensr(gltlaatedhm paeilebcatfiguratidnsy. Thaanalysis chamber used

| eadi to ch 394 (Fi 23C). The second ne|t .
to auigily Jefafs. % RaI08TEs ouith Sk PnBIngs NHesEaD IS e lactate reaction
antsy thao e
diag ALY AIGNAT! theMaotd Bsh e BRANSS critinbet (el Kontain lactate
omd&ﬂeo agerdxidasenand alsabbtrate3@agest which i ¢om1prkeldd1y thg pehexidase in the

pres%e,';_(::e;o%/ %l é; i %Qgﬁ%lf%ﬂ%ga@é%dbn%gggt &é ﬂ%ﬁrrngﬁ'gﬁiegf detection of
chmééJlrﬂfHIQ‘ﬁaMF?wﬁﬁiﬁpfseelb@trﬁéﬁe%lcbﬂttﬁeté?ﬁgﬁi%abél%xﬁase and chromagen

chanmbers 412 as illustrated in anount
substratesargl gmittedi dn thie caseythe HeCa Ftrhélmcaﬂelselxmzmﬂat a platlnum electrode

o 468 RSN St 8 BRBRBH] G rehoFohe Wi Moot

Presén@idiciow@ihe Betatd asbig reutidbnelted €ethe 8iadbnt Syt Eatch
(02), chloride (Cl"), sodium(Na"') and potassium (K)

as shown in Fig. 23E. Moire specifically now regarding
" hods hereof, blood sanple is wi thdrawn via
rcroprobes at specified tinme intervals throughout the
life time of the smatem‘dgge There 30 may be
Myl hétafe $@J ection_sitgs and/ or ppphdtel+eqiol et ducts
and/ or reservoirs as descri bed above. There may be
several microprobes to extract blood into the
mcro-fluidic circuit in rts patch. Preferably
V\?r?’ﬁ(ﬁ% led tinme

ﬁ%ﬁz\/ g{%?ﬁ%ﬁ(gh“bl O%d?bges —are "pref @ﬁé&?gl fé?@agﬁi‘t"?H?O

antl Cco QIPHﬁ'f’Sto prevent blood clotting. T¥relored

Lact
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mcro-fluidic circuit includes the initial collection
chanber or drawoff reservoir 394 with 54 WD

wWQeBS5N963H34 PCT/ US2004/ 028964 pr ogr amrabl e vaP@EES1004/028964
fI ush out any old bl ood accunul ated at the tip of the

e hREAS)
PR Hleas rR8 Sne BRL(EEN, fah Sy g ppiAcASs Tombrane allows
oxyggnw permealb?nﬁmgrsmtérlal e‘lecwkblylgamﬂmbrﬂbbme, it ismeduced at the cathode.
oo st 551Gl B oensoncentaten

d B g v.‘(tR{) desC afdali¥es StPI HRRNRE - the OXygeRPEdfcintration.  The

sor bance, ectance, or transmttance
com;fasltlmxaﬁrptyg)en ededtiodlesis Weﬂ knéowoltothase skillsddo ghe art. A typical oxygen

clectnaPniAins 4 MPBs Bleckipie (5athons)s s, coufsk EREHSde (anode), an

elect 5\6%%71%'880&‘ 8%‘5 ﬁHeM%éﬁb%eoa%éftﬁEygéh'dlsm ﬁt ﬁhe electrolyte

fromthe plasma or serumsSimlar to
througbsthei gasi peoeablermenijranet aod waten reacgsmtmmotr@ng anthe working

oot LSRN E R oBL O SR aony oo causean
electﬁb C&Dri‘éﬁt GnirelAioAd the Smduht dF tha dissuvdd bRygen sbethat the oxygen

cel | separation pad. As the sanple mgrates through
concentratien cag beetimaiad fom the electrior eureenislelieptrdmat er i al

o LB b BERBE VAR I s reerabt s

the gﬁ@l'peﬁméable file, teinall thig thiekmess of thisdiliee psefieedisly sntdfier than 20 um. A
‘a?ggrl e noves into the subseguent ?ads 15 As descri bed
gold giesredena platinuet ¢leatrode.ia ¢argon sipctrogde angjihg tkeargseferably used as

the @%fg@c@%ﬁ% ﬁéﬁtrﬂgtﬁlleg %@Q%ﬁaﬁ&ﬁ gcgé‘lﬁgéé ngzé té‘?)'iﬁﬁ\dn‘i‘ electrode,

carbow electrdde wntathealike are pr@fetmﬂysdjsedtas dhé wmntereslectrode (anode).
necessar

Furthegmorga %’ig&?éﬂ@i:gﬁa %ﬁ jé Ig)goq gragb,ydﬁs@g 545? relJerence electrode.
S e 3444858 Bl YRR hycroce
and t{hedikenare preferdbly usedtasethéealectrdbﬂee reacti on product.

WY “BPBERL B R ST R0 2 BT D idbSeBRfE. etectrode

poteﬁz%rgﬂﬁ'? Iﬁce fish$ a?é e q’ron‘l hé MeastRe® potdiftial through the

I's oxidl zed at a platinumelectrode to
Nersquda’mm ala|ﬁe|r@'atnoms;amee$urednhydpeicsﬁcwmpelectwmdectr@de As known

o R LA GTRSEE oA SPBEh ee, are
madé 2P Hérnﬁn%triéﬁ whiéh b?éh%% AS&mying e8mpositionastitaé gIaSS(Eectrodes with

Lactate oxi dase Pyruvate + H202 Per oxi dase
directed selectivity for the ion of interest.

)

An algorithm may be included in firmware or software that will result in a beep
should the analyte concentration drop below or is higher than a certain level so that the
patient can take appropriate action. Use of the sports patch includes real-time use during
sports activity. Such sports may include daily work-outs in the gym or health club by
ordinary individuals or more disciplined work-outs by professional athletes such as
marathon runners, swimmers, or hockey, baseball, football, and soccer players, for
example.

In the case of daily works-outs in the health club, an individual may monitor the

body's response to certain exercise routines. With the aid of a trainer, results from the
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H202 + Reduced Chromagen 0 Oxi di zed chromagen + H20
(colorless) (colored) 55 WO 2005/084534
wERADsSEEN4/ 028964 Oxygen i s measured anper onePCT/Us1004/028964
An oxygen perneabl e menbrane allows oxygen to
sporF iy 58§68 It ot 4 betfane naividual
In thisumarnér, |hea|l1'hcawm” mutuhalh aspettsdotigesd health angigtemance are integrated

conc rati Oxygen el ectrodes are used to neasure
W‘thf‘ﬁ%ogﬂlfgg?f’ Rethtration. The 5 conposition of oxygen

e'lﬁ%b"é’{s% bf \Pﬁﬂe%siéﬂﬂl’\@péﬁs thoSpodisi pated maytﬂtesﬁ‘ﬁﬂarly used. In

A typica ectrode contai ns a working
addntubretharelnetf(e:spdrtajpatph mayole equipped withodE dedecides) andiiansmitters as

dlsmgqlsg f)ffrxl% ! er\n %ﬁ ag\‘gfar 0 {E&%@%&% ?\ﬂegy b%'é ew1?éi¥gsqy transmitted

d.agmﬂmﬁ#&maﬁsﬁ% Alkedthchitigededision Hurhg An&vest 60gEmen For example,
he wor ki n el ectrode (cathode) to form hydroxide

in the gamepf professional hoekeydine changes Averof chtienl dapodanee tactically and

seaSyEa B 3Bherd ot fbobSs B MM et sgmoniorthe
perfdthafieei 6wl afpfr@fés*shﬁnaﬁit‘]&ﬁﬁ%a@amé oedthed ebAtpetitive ﬁqatch The retail
tetrafl uoroet hyl ene/ hexaf |

roet hésgne E@@ol ymer
time finformation isciransipitipd fewy the spers figldsoriee wekpdhe ppﬁ?hlng staff. The

coac?ﬂ%nétgﬁ tl?)én}]\ ﬁ@%ﬁpgﬁ f?) trngl’a’é\%éﬁmg é:tﬁgﬁﬁi‘ﬁ\g q‘ée %Jt?@rké dlﬁ(e line changes

in pr@%&b@hahbehbbhdﬁ salbdtltutien$ Imﬁe&)aﬂ( footisalhbysaceer farsexample. The
15 the working el ectrode (cathode and, simlarly, a

sporsopatcla may be ginilarlyutiized Lﬂw 8¢ é&ﬁ"i"ga SessioRsphon
el ectrode and the Iike are preferably used as the
counter electrode (anode). Furthernore, a

Eldeslyi Care Mionitorind Impletwertationsoared Methodger abl y used as

o6 of s B shallenges Tepia e Werd Feday Breracii:henth oare to our
everg*f ?§ aﬁg%ﬁlg fion.! KGoPbRIyPIVAT Ble?d! d lﬁglvfcﬁ%ls reaching the
ect rro

odi'um potassium an oride are
retlremelsumml ob w5, bt tied\ewili be ligingdongee Aﬁrntgewithdmgewty come chronic

eSSBS SR 8 AL LB AP BERA St g on
one ﬁ‘ \ﬁ%ﬁ?gﬁfﬂ Phie ﬁ@@ cf brovidteconbRfiéalhRaRhasb ’t@ﬂ% elderly is therefore

ose Skl led in the art, ion-selected
becarhiagtmangeand mrelprasw'ng;ommr cially ava| | abl e, are

f nb
c oRealied BiFAs TR Ren o Sartifeips ferBical bl ara pitiat inghe diagnosis
of cat@loRaédat disbased. NEuHREMWrel aaﬁérﬁgtwntmdaég atsetaaas @?y also at high
be included in firmware or software that will resul

risk fon develeping cawsliovascular glisgases. chrrefareaeaty dete&poaafdiﬁterloratmg

ion e ST BB S5 o L g BB ceatnine

can b&GseiRsdétesd a fddiretiba th &inal ﬂlﬂlctlﬁlﬁ’ OAh&mig isi Rriowh toSiffelat up to 80% of
sports may include daily -outs in the

patletmé%\wuth renabmpairseendy mthmeduﬁmw phlifg @%ﬁaﬁbfi@ath- Measurement of

fotal %ﬁéﬁ%ﬂﬁﬂ%%n er ésg&{éﬁ%}tgf 8@&%@%@5 . a})g'g’ :L;S I S uch as

f cobiadritionallyl the qaantifidatipalos thd aliove blood analytes generally require the
patient to have their blood drawn at a medical facility and the determination of the analytes

of interest is carried out by specialized technical personnel using specific diagnostic
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exanple. In the case of daily works-outs in the health
club, an individual may nonitor the body's response

W@ 2006084584 N exercise routines. Wth the aid of P@I/US2004/028964
trainer, results fromthe 56 WO 2005/084534

cocES R0 R 4o TS s e B process may

lead t05bor ghiRint conplibhés, resuitiag in fefuré of mlwdlhgnbssrand treatment.
aspect's for good heal th mai ntenance are integrat

wiAogordingly§ thqﬁg rgp'@n@% apagechin the ardoF gg@dlg@l devnces which provide

ortorf 1 Ao BFIe S FFSBRS HorREl SigpdaRu, kaiany where
contifgali gidieer autbmalit rdemmﬂnyls desitetlr ansmi tt er s as
di scussed above. |n this nner, the

. hi ff . .
¥y Vieweotihe abeve, t}neﬂmfgﬁf 5 hergof Broagﬁé Sihiatsoiial Sianqsti devi for
moni{o(?ingg{é‘?diﬁe afeﬂ?ﬂ %nﬁeacrie?ﬁlg %H‘ %raékﬁ‘?ﬂgﬁét hél’élrgéﬂf@' refétfed to as an
exa e, 1n pro

€ gane o essi on ockey, [1ne
elderfhaagespatch of eldert icasd patplos t drhee prapmsechlelg}eramare patch allows

meassBmente & g Meskarse ORI TnoAng HavgRB), the renal marker
(creaﬁﬁﬁfe? réfﬁi“&ﬁeﬂ*rfa‘ﬁﬁérl@r (Bt h%?rﬁfg%tﬂﬁ?' TKE/EIdBE caredsHTBh fHus provides a

npetitive match. The retall tine information
quick, effortmss ldet/toecarfdrmathdwaos poalyte determiination ¢ising oy agimple patch or
coach aff .th

braceiff of Pl RS U # Reraek G DB Rr At P utHagyé Rietessly with

a sm'ahg?orﬁg%?ﬂr%nrrie‘ht e lﬂég'b@é‘djvarﬁé Sagste ietworked with a professional
titutions in basketball foot all,” or soccer, for

healthmn@lsewmne sports patch nmay be simlarly utilized

| I%{ftg ﬁ%ftﬁrejiqrélcmgu f%lg‘awgg,ﬁbt&\é?él s%%&dr%’aﬂ'g@ﬁg?%g@ bé%rpe%ﬂve view of the

pnncﬁiﬁ\‘lhi@%ﬁpl&%@bé&s‘iﬁyﬂaw Hetbctio evayer§ opaneldtreard patchhaccording to
care to our ever-grow ng aging gul at i on.

|
still ya anothAepisfarEedmbOCRTEY! o] 15¢ Braseat iMAgliohe These Maidde the sample

acquﬁtj)cﬁblgg?&1 Eﬁgglé@ \pgﬁ?\e I@H{ s&ﬂr@%% ?’%b‘ztBQ ‘ﬁuid' r%’b?é’s @%%r 118, and the

resulfdétectbn ¢ame st 7 &indludingltheedstestora d22dasibtiizes, togperiarm elder care
which infringe on one's |ndepen ence. _The
monigering. s 'H@%ffﬁ%ﬁﬂ che sagwple ﬁEﬁH'é't'PB R 1<—:1I6d@?|!~'ae$ gwe minimally invasive

tubultr?ggféaﬁ?:gfs @”ﬂé Udel acﬁbﬁ%g Rgﬁéﬁa@r tﬂéﬁ(kr}g suff8éé td tH8reby acquire

en ca ers are
blood sainpisy frmm ddpﬂladneamw ke eplbleuarsdlﬂea&md Icircuifiillistrates] in Fig. 24A

inclufeg 16 36SaK SsnTiL Bfto 1% B1coa: ReLRIEL Chambar S04d04 rectangular
form%f‘ th el an‘?‘l\]élé’ cliishBetd £12.9h tﬁlﬁﬁ iQl#tdriBodintEHtythe light sources

Ion and 1 nterventi on can ve out cones.
320 Mesimplementecbas sEctorwire emittersnand then detectars B22cargeimplemented as

uctlonlnr funct.| ema is known to

corregppggmgd’ﬂlc{% "‘8’@0 Ct%%\?'r;élh{sér a\t/ﬁA({]h renal inpairment,

Wi IfIB 84184 %\%ér@?e@tfve' Vib® vﬁﬂd cﬁtaé\hléi dgafidhs éﬁ@ﬁmg%'ﬁjw assembled

of “total henogl obi n can used to noni t or aneni a
eldelscaltajpatcmlnclm!mgwthe)melrg |Ilushr@t@mamﬁlg i 244\ ifon pefforming elder care
monﬁonng accor8|ng nalé/riam father é"rké %dd%%Haf Sséél:‘fs of this present invention.
More particularly, Fig. 24B shows the minimally invasive tubules, lancets, or micro-probes
159 in the sample acquisition layer 116, the reservoir openings 164 and analysis chambers
412 in the fluid processing layer 118, the micro-wire detector 322 in the results detection

layer 178, the signal processor 142 in the signal processing layer 186, the controller 190 in
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patient to have their blood drawn at a nedi cal
facility and the determ nation of the analytes of
WO piosesss4 i s carried out by specialized techni PEl/US2004/028964
personnel wusing specific diagnostic 57 WD 2005/ 084534
the ngﬁg Hﬁ%ﬂpﬂﬂ&ﬁgﬁpéorﬁﬁdﬂ'e? gé:yﬁr?%‘éteﬁfé’s out?)[]?vﬂbﬁ IQY Fndgﬂ%r 124, and

convent ence’ assocl at'e ocess

the md]vmloar%xmi-dsptayo'emrddts wirtiows €261 t i ngdl n Ifal I uL e of
tine i agnosi s and treat nent cardingly, there _
- i+ 35A ZBLE presen erager segionab siogariews Aaliing AR progression of a

sam;ﬂé?l‘ﬁ‘oq@h tﬁéfﬂﬁf&ué ﬁﬁfce%&ﬂh%%u F&éré éht&h o th%f 24A and 24B

lcatio artlcuﬁ
as implernientexd toamzﬂavm Aohibomtg mlder pailemlg Refarasg new specifically to Fig.

260, S5 Realing AU gt IFATAYSIS b s BIB iSRRG 44, myoglobin,
creat rﬁﬁé'andiﬁéh'\ gs i Tﬁaef chnfcﬂft llﬁéﬁﬁféaeincflhﬁb@aﬂn%?é;ﬁbbe 159, afirst

referred to care patch or elder care
melt phugcd4, Bheelivalye 332, alrdelernog:ohapmmélawat 340 having a filter 342, a

secoﬁg 5@#1& B{@)@fﬁ Mnrﬁ@é@él aﬁ% %Swe(% 2 §erﬁoﬁg)an%§%és membrane 418,
and @ﬂﬂm andPsis SherhbrirR 47 "PRSIANANsis htnisiaherd 1646 lebatfélhanalySIs of

thus provi des a quick, effortless device and net hod
Hemeglobiarwhije thejsecond analysia m@mhtanend 48 is miadgifer paalysisaf creatinine

ot R EFRERbB HBHEFAAE3E i HBnsRR GRRla B o, T various

assa@® vhtanswidds tfoedetadtion? and duantigdionuse ezetived detalithelow.
a professional_ health care service. 15 Wth reference

ndeyisgmext tohig. 26Re plig 324 ifoopensd g&qwlag@jood to enter the metering
chanfarS3EL ! 'df%ent'g'é‘él‘g{?&d AR iR ihd Ehglg'{beff lré'écﬁ?%aﬁ'@gg deter{'n ned volume

processing a ection [ ayers an e

valveﬁB32 lisliclugetiqFighta50). YFie seocbdida meit ﬁlllgr343ﬁ|seﬂ1i‘end)p’e$m allowing the
t he present invention. ese |

oo bl 3 P SO vl S5 Ao 5 BBLELS 35 nxtshove

| .
e S o g s rers e,
utThe Iaemhoglmbmalhaiyaseé cariedaut ikthemibrane316gvheke RBCs are lysed in

the I%I#é Lii%l% ?),t@gfjwlycﬁ r{g%gngg ?hef E\%ﬁ}lozééﬁﬁggbg %mé 6cci>nqgéntljndgeﬁemoglobin
then Ehférg 1 88 %Eeﬂt'%?w%\fﬁ% oﬂ%%%ﬁ?ﬁfsaﬁg Wheré Ehfl??éﬂécf RERyehts that react with

ereby acquire d sanmple rom cap ari es “near
hemogiebisppreiucesa detectablei sigoal 4221 The midmte!meam ofi @ectromagnetic

e 7 BB 7T e EEPUR e Sy HRE Be ctetor 522
The ér'h'b@lﬁt éﬂﬁ%m%{bqe 5 Hﬁﬁﬁé pHetd det8ctof 322 ﬁ’@ﬂiéncéﬂafl\ized to determine the

sources 25 320 are inpl enmented
hem@@ohirmmmantretlemn @raple the detectors 322 are

| %ﬁﬁﬁeﬁ%a"?ﬁ@ ?sociai[ﬁeﬁ iﬁ] gﬁed'gp gﬂ%hgfed I% r%rrgm%ved from the
bloo@§én@¥@i¥1 the plddtnsephaidmpad, derlimthan seovdsdflto thkdeaction or analysis
care patch including the layers illustrated in Fig

pad whare gre-ipadechreadeniererst wih @reamm dhrovghaz efigs er reactions to

prodﬁé)%égrﬁi@(%tﬁglég)tr%@ﬁ& @gd ?%i\ p ar 23 ufe;a%ﬂ%é EPJ dé@ﬁlged and discussed

belowhdie édﬁ@gm of crebtinineny ﬁh?erVCalbuhtécEBasémbn Qhé sigmal detected by the
m cr o- probes
photo detectgr

With continuing reference to Fig. 25D, the cardiac marker assay is performed in
membrane 420 where the plasma is separated from the cells in the sample while the

sample passes through the blood separation pad. The blood separation pad is preferably
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159 in the sanple acquisition |layer 116, the reservoir

openi ngs 164 and anal ysis chanbers 412 in the fluid
wpe@sesssng | ayer 118, the micro-w re detect orPGRES1004/028964

the results detection |ayer 178, the signal processor

oo i 93359553 S Bl R BBSEH . The

serurﬁ Rentdinb/ee Vatiduscartiiae rharker amalytéb&ﬁen bhtemltaggmg zone containing
i deo di spl ay nonitor 124 and

dlfferfenwemea jof glgagal agenfsepeqin Mv&a% SF %(gﬁe@ﬁ)ﬂg"a' agents may

includé SHRing hRiSHG8E ¥ HecHc et @ﬁtfe@ﬂgn%%g.yg%awtes. For example,

a firstﬂigﬁa%?em mEybaa fluolestért mictepartinlehaving bitathed thereto an antibody
24A and_24B_ 5 as i Ierretedtogehformrmmtorlngbirp .
that Binde tofakidR: 8. sesan} i0Rg AORtsPaVihe an) oRAdUs Fjigo-particle having
: ¢
ttach b e B AndRY Rt B TAL 88 PRl SRty be an 1R
(infranedipgbsdrbing Tiierd-paritidiec having Lattaoheldutrtaratoeanmulbmysthat binds to

myoglatsn. e SeRipE flawscratih the AGing Fand.Srof réfbetfive anaiyte is
taggérge M’gﬁ fits é%ecﬁlve%?g}ﬁ?ﬂ ERl, IMEnBeant'420 tdddexla §§Lﬁ’éé’§ﬂ ghalysis pads

rane a secon anal ysi s nmenbrane 418,
eachtduntainmgaa mmnmnhapemﬂ@formnesof meaaly@lytgs:véfmr@mnple the first

a4 gt 1560 pePEaRLERIGE lpolBTBpaRel NS, 1OE sgcond capur

antleHié%t AdHinst Tﬁpﬁnﬂ hﬁe tthird @apfiaé MitibotdRIEbagHIAst Mybglobin. So as the
anal ysis of the cardiac markers. The various assays

taggech @amalea mves)thra@glmacbrpfathe analysis (it regation Pads éach respective

tagg%qe %ﬁé |I[5€%g§h§g tgriis Or%!f%%é\@r% O&:g)t@%xéeqé:ﬁ if te%ch %’é?pec’uve analysis

pad. nm s ﬁﬂanﬁér aehbst theOdnali@eceoridentiaitions rhay ¢hen et determined by

chanber reaches a pre-determ ned volume valve 332 is
analysiseidhe @meunt2f sjgnatageni peesant inpacthrasgesiive aralysis gone. As one of

skill if#Ae ?g v@%g%ﬂglnstggﬁ Xﬁ%’ BPW& ggﬂéeg df'ltéﬂé’nf g&%s of ffight sources and

detestbyaytheeretjuined fof witd&reo@mml of the m\aiysusw'adm dThe dlugssseent micro-
of the various anal Iy ? nment j_oned ?bove

partiglaswl r@suﬁe@dm Sourbe ol aappria WYE MOt ia SXGisdhe fiorescent label in

the n‘ﬂﬂﬁe gs s tar\]r?d ﬁ héélﬁg BhBto ﬁg&@imﬁﬁﬁﬁé ‘(%%!ti z(l) ﬁ?%gﬁﬁe‘éhlﬁed lightofa

partid:lﬂangbvéiengtrtdmmng fitoem thet fhorestjing avicrogpartiglei TheidR mlcro-partlcle will

thus RERE A} oSS 2R0 Jo5 BERduP Bcrgaiciet apsier Spptopriate ght
g i

sour ARSI e 1PERMSEH WS B fapemerted it

differeint tdianoietee atdivid G&I?semlmdamwmmcm-mneg rthabm«zh:emds IaySpelelc wave

ong b O e AR A SR ARG B IS an resuting

wavék\ér?q?lhé Wla\;ﬁ?é‘ﬁﬂivi’décﬁ The ﬁlﬁfrbivﬁﬂa érﬁrtt@? BR0#AGY Bégm‘m#ly%onstructed to

s ar enmoved fromthe ample in the b
achievetheae desired desultsrin mombmatmm& a@pﬂ’esn@ndlagmcmwwe detector as
alysis pad where pre-|loaded reagents react wth
desc&uB €t inine through a series of reactions to produce a

detiRetabWvind afdd6tailé SR redetibas bad detédtRiesystanbithatomay &e used for
descri bed and di scussed 30 bel ow. The anpunt of

the abowatdascribed eldaraare aptal cftthe presar inventioa. si gnal
detected by the
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photo detector. Wth continuing reference to Fig. 25D,
the cardiac marker assay is perfornmed in nenbrane 420

wob@ses4she pl asma i s separated fromthe cell s PeT/UR®04/028964
sanple while the sanple passes through the bl ood

! : Fady | il ef er abl
g S e T L S e
hammggmtﬁdﬂh ltﬁ@l tqrgt?ing gbne drlhjutfaty eeieaﬁe @lakdsis far finst antibody to a
assing through., The .serum containing the various
cardiag, mpeker ahiR e%tn\ahvhéﬁﬁhgﬁgéwﬂba ReTtigyr ﬁ@%?&e' (colored latex
i3 A Sonflebb P8RS T BBl SSRIRGIBR TG dnayi pac
can be @rodiecea ini vido oy invited.y Mbettiodsafer dipe préoductianf ofrantipodées are well

knomz{g&{tﬁs eCs J@g iﬁn Iyt@gieﬁ&p rﬁxgﬁ%_l la%’q %@b&é&%@%’ug{?&u Essential
Teclﬁc@f&é@%t&h@éﬁéé ggdﬂgybﬁgdéﬁleg:)@ts&h 4g, ISBI@KOWﬂQ?Om? (1997).

second si gnhal age f aque mcro-particle
Alterhaiively andibodigsavay her elttained fromidoviyetdialtsgbireeis Aotibodies may be

TR
coup?ﬂé,i apedxt AdsrphdmdphysicalraedRent, o hitaciHABRL % fal pHstein-coated

rough the taggi ng zone, each respective analyte is
surface. t agged with its respective signal agent. Menbrane

cothe BRHIEE It i B RCHE s CEITo P the spmle Taver. The

movémahy be serum theughiplhis 1dyee will alibw m@a%hﬁo@@ th@analyte-antibody
contain capture anti bodi es agai nst CK-MB, the second

complgpie the analysis®@ides agai nst Tnl and the third capture

antJd i S lL.ahi n. ’ N i
OGP 8 R s B R e e o

capt@recéntiberiye tipicatlylcoupked ¢ol tiaa anglysisipad i@ bandhdiké dorintat to form a
respective capture a i n each respective analysi

captyggzonen the sapiire @n,ﬂggast{: ﬁarawr%&ealﬁaeweanalyte- The presence of the
at i t \ E VA ; ;

anaif SRS | GPECBBI LAARL e 1SR AFhOXaplte 1ol o signl s

prodaced (fhicsesaent .orAolanie Excess tabdled mantibedycanvalsd dontinue to migrate

syrmse in view of this disclosure,. different t s of .
along fhg ol pliassanh e caetuied bY@ ymBbiiees antisreqie Ahtibody, creating a

hf HOMHY ist isePasbi Fhiria 'tg%r' indi
secom tcs?%r{éngéggrti o less@%qa??requié;e gﬁllalII ht rﬁaﬂugggtﬁg@”@dlcate that the
deviceplaas Wotkethvel ength to excite the fluorescent |abel in

the mcro-particle and a specific photo detector w ||

be need to detect the emtted |ight of a particular

B. QU&VYiFlcaneh br Cogafiingérom the fluorescing mcro-particle.
The IR mcro-particle will thus need an IR |ight

solhecollawing srctiopadrasribies the guantifitatiopef creafiniae and the creatinine
ool B e e, g S R B o

25 different dianeter individual sem -conductor

mcro-wires that each emts a specific wave I|ength of
CrealinipetAssayy desired packi ng density and variation of

sizes, dianeters, and resulting wavel engths nmay be

provided. The micro-wire emtter 320 may be simlarly

const r uct eOréatinirgsel eve these desired results in

conbi nation wth a corresponding mcro-w re detector

CrealjginedeEe®i ped—> Creatine
Creatinase
Creatine+H.O0  _, Sarcosine + Urea
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30 The following are details of reactions and

detection systens that may be used for the
wabwses4ascri bed el der care patch of the presePtT/US2004/028964

i nvention. 60 WO 2005/ 084534 PCT/ US2004/ 028964 A.

Quantification of Cardiac Markers CK-MB, Tnt, and

Myogl obi n I npregnated in the taggi ng zone or conjugate

reI ease pad i Sancdsimsbxigasebody to a cardi ac nmarker

interest which is |abeled wt rticular sjgnral
Sarcq:saa@ﬁ QebHoPed 1ated parti CIF@r@?l‘%f&gﬁesQ’k‘ﬂmet alj'éa

enzyne tags). The capture antibodies in the analysis
pads 5 can be produced in vivo or in vitro. Mthods
for the production of Peroxidagees are well known to

th kill ed th t. F | e An
H202Pf"odﬁseﬂ,lisqei§’rf3 er%‘aa@l nﬁf‘| ZI ™ Iecl’Y’holr qﬁ@xng ?@Pgégﬁﬂ%o)
John W §S§on Ltd, | SBN: 047197010«:&&;%&7)

Alternatlve , antlbodles may be obtai ned from
commercial sources. Antibodies may be immobilized on

© RSP ARRS ot 4 el HAS ef Bt Hocossary for e

creatfHit® T4 dtion. sHUW%B@\}e eRbF ﬂi@@r@btlmﬁédas%by bff@abtlérogad(s) contains
protel n-coated surface. The cardiac mar kers Wi |

creattmnaStia creatinasersarpesine pridase, aperpkidaseyand a suhstrate reagent which is

corn LT B BB A0 Bl IS0 oAb Pt procuc

Desirzbfyl, {Ré Feddtfdn padd 81 paivRise fised poigmean %Ub§!r§tepmémbranes having a
(nitrocellul ose or borosilicate paper matri x)

ttucka%@ﬁ @fter gpmpissie penewl@apf w&wmww 12@#@@1%1#@ dimensions of
avof Yot Tha AR ! PR g PRk ool b0

pregaiamecQuantficationl Yitetheremd of tiee dedctiohatore s heaanalysis zone,
line or band in the capture zone and a si [

wherpr e .amaupt Of Sy dEatsm POIoNds BrotucEd iscauailieichy absorbance via a
chronﬂgbbg?ﬁ%t &%‘ﬁg@é%@ S%Hpure § Oxlliat e 20 along the

ase by an 1 'nmmmobi | i zed
amn algixritlanaimbykhmlnclwemm fignwares ec softwaiey tisdt Wil résult in a beep
This is used as an_inter n ual ltlégﬁon r ol

shoul%mq;@m@ymnopﬁga I%gr% eigthan a ceﬁaln level so that the
pa’nefﬁje {) %%86}&& agfl il H‘édlﬁtl%rfth@?@tof Paficd dlﬂg§9r?drhﬂj’hes or other

e quantl I cation creafl ni ne an
Ilqumbmeaaples may bisadmlmsieraﬂﬁrmnéhe ettiesicarapatch agdoiding tocthe controlled
the present invention. Creatinine

el der care
tlme—)jglgg§e a§93@§g gh'ﬁl"l‘ﬁfé‘é Ncreatinine + H2O 0 Creatine

Creati nase Creatine + H20O Sarcosine Urea 61

C. Quantification of Total Hemoglobin

Hemoglobin assay is used to detect anemia. Anemia is known to affect 60-80% of
patients with renal impairment, with a reduction in the quality of life and risk of early death.

Measurement of hemoglobin concentration has been conducted by means of a
cyanmethemoglobin method. With this method, an erythrocytolytic or red blood cell lysing
agent is used to lyse the RBCs in the RBC lysis pad. Several red blood cell lysing reagents
and methods have been described by previous scientific publications and patents
including, for example, U.S. Patent Nos. 3,874,852; 4,286,963, 4,346,018; 4,485,175;
4,528 274: 4,751,179; and 5,731,206. The cell lysis reagents are available commercially.

The RBC lysis pad may also contain a nonionic surfactant to reduce turbidity caused by the
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WO 2005/ 084534 PCT/ US2004/ 028964 Sar cosi ne oxi dase

Sarcosi ne + 02+ H20 0 For mal dehyde + gl ycine + H202 5
w@eoosmsase H202 + Reduced chromagen - Oxi di zZBCI/US2004/028964

chromagen + H2O (col orl ess) (Col ored) Reaction zone:

eryth?(?)@ft? g:‘eéﬂtrﬁgnfb'ﬂaﬁege TREARRREA t?érhﬂ@l\%mgﬁsoﬂ&i%é«z ?ﬁ{ ﬁ}qﬁg action of an

creatinine reaction s ove.
oxidizingaagenhdn atheayeadtion padctsuch padpsjassium afendcyanate, to produce
creatini nas§ creat rcosi.ne oxi da

methE oo Bce. SURRPALCE e drey SE R, s vIPdntg snéthemoglobin to form
cyanﬁfé?N@rhb?%W (mch)aﬁmen infedfcdsh 5Bl F\S@\?ygfdbtirﬁgnéﬁg?eMQnt sample.

a detectabl e reaction product. Desira )
The abaoibiamce pafdtheacyamuethemodiokindsaroplenisr measvtadaata predetermined

a7 ofs o€ acbabfzd o w5 v il method to determine

hem&4lBBRSESHtent&tiél. about 1 mm The absorption vol une of
each pad is preferably between about 5-10 pl.

cfwitthei hemaplabin assay,itba: reactiompadis) egntams palassivenferricyanide

srfi iSln FAANERLD A, ERCHRRINS R pdessium, ferricvanide
oxidizé hemadlobineged itshaérivdtveged ARtRcglobM IBribsequent reactions with
oxi di zed, An algorithm may be included in firmware or

potassim gvasidenpioduces thesmgre StaplecyssupethgmagieRin avhighhas a maximum
abso?&lﬂ'{c:)étﬁtfﬁ‘ﬁﬁ{]”ati on drop below or is higher than a
certain 1eve

so that the patient can take

apAtrthprenal of thetreaction roradidithe @amalysty 2dree, wissredhié amount of colored
hQr npnes, or ot i qui d therapies m

dr ugs, s her | 0 be . .
prodyghif Aigptiied T he detardorngasUied the shapgs i teflestaor ansmitted light
et e S5l ] € SRBENARPER RlodOBR  o1

Hero glgairitinmamagybe indededl irofichewars onseftware Amarvill result in a beep

- 0, i i
shouldh b aaaivE CaicentiztioR dok Pelow A raghehMarA gertainlevel so that the
patieﬁf‘éaﬁ ke Qépr%ﬁﬁgﬁsé ﬁgﬁqnh. Measur enent of henogl obin

concentration en conducted by neans of a _
c\iarthist partioglao embadimeotiof the prasent imeertiod, thenelderly care patch or

rac G B Rl P EMEE i e 2588 oo
sub- (Yg.f’er’ﬁ! Andiessly colAeaadr RAGRAL ﬁ]teQFerMMQEehﬁé(@%rﬂ%egmart home

scri bed by "previous scientific publications an
envirpament.sThusiacearding toffeithenusepnethods of trepresentibyention, if an elderly

3.874 2. 4. 286,963: 46.018: 4 5.175: . \
persqjt B5eanfiy & paTr o8 retleicrt Fothn ity With Bmqte spnsing of real time
outpuitsfeg aluseps i Metdrafiuditg oaeTesstempliited Dy eheRBCehiods Bereof, and the

ad may al so contain a nonionic surfactant to reduce

patiegtj hes game dyres ofl abormal health\eondition eeuEzen suddenly--the user may

: U 4 Iy yt r . . .
simoSHO-EA R 30 4575 0E e TRIR AR el oggives i voos
commahd ant tiale 9¢ntvid renidte wilksssiinterfaeds indplementedintidssidentare smart

ferricyanate, tgo produce L. ) .
home enviroriment according to these aspects of this invention. According to further steps
of this use method, the attending doctor is promptly notified, and vital signs of the patient
are then transmitted in real time via the patch to the hospital, the doctor's office, and/or to
the paramedics in the ambulance that has been dispatch to the patient's location. To add
further functionality to the elder care patch, the device may be advantageously equipped
with a GPS locator so that in the event the users is unable to communicate his location to

health officials, his location can be determined by the GPS locator and then communicated
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nmet henogl obi n. Subsequently, the cyanide ions bind to

nmet henogl obin to form cyannet henogl obin (H CN) which
wEe@dngss4 a st abl e henogl obi n neasurenent sanpPE@I/US20051628964

absor bance of the cyanmet henogl obin sanple is nmeasured

oy e A5814 Pt YR ook A et ssociees

therdwgogl obi n concentrati on. For the henogl obi n assay,
the reaction pad(s) contains potassiumferricyani de
(0.6mV), potassiumcyanide 0.7mM In an al kaline
| ' ' i de 10 oxidi zes henogl obin
Con i S apd Apsicatio) ogl obi n. Subsequent

r 48§ prezently tdonternphseéd ibycthenindentprs tiersf thht ceraia aspects of the
st abl e cyannet henogl obi n whi ch has g rraxi@(‘u;aw ) . .
presemnfdnyantiobanay bemplemented ina Perzenal diagaosticdeyiee that femployed in
. . r . L
to i B8 oty PSRy B8 B Shehod et appication of
the mresenteinventiorsf thec invéntors toomtemplated biogpatchldr bieflneeelet that can
and, after bl,o,da | atiﬁ%to det.erm etotall. \
monifRriBg PEXN ACUEY aff &'h"—f'ﬂw ySeAner disfanals ipthe yser's nervous
systeth software that will result in a beep should the
anal yte concentration drop below or is higher than a
cdntthercdsevwwhes @ patientt fleels fear; sadnessn or slepression; detecting purely

physfiSdiER etimefiisdRp it psSulHind G5 FarS TR a5 odgted with such
mentll RERES Im AP b BeAIHASH ALHIES hiitcRNeCARBIbgIEY BisdlosedCand discussed
activated orvol ce recognition patch sub-system

hereini. le bddiion thenste dhe inveptern herenf@geresaithat patiems of mental processes

and Rvp RS e B PRSI AREERkpaftH S ARFER Blatdig and utiized i
comiSiheBsh With RIetsded biologiaal i@ physiiedicalparaleitérsaoemdreby further treat
community with renote sensing of real tine output for

patients ing graseicomprehessie manneras contenpl ated by the

B0 P g 6 B 04 SRR e o s

as itéTPbal hergttainment of addnddrmeniak anpémsianding lof $iel btain, Ttsemechanisms,
e

der care patch _then receives this voice_ . command and .
opergiei.gnghbehaviprs chere hasrhacnaxpiofiv gt of fPfSP(cmfm out the brain
[ , . i .
rom § 488 S5 SR TRELie FBURPHIARAT iRy Bichémisy anc
behadi@pand tdols from mathematicy] cotrpartert soirtien gnd @ngaveering are brought to

promptly notifjed, and vital signs qf the patient 30. .
bearlip arietese:pidhe VoL IRUS Sgta.¢ THe Usf ot RBa ke hysRligate detailed
. j . t ! i . ..
cost 0 18 prafiSrER By &Nk BHenexuionf now cata and insints

fromtthe gpawingrficlds bboewrobiologyo add further functionality

ta.th | der care patc t devi ce be . .

- g aesrarphe Pasctpun il reueusitnge desals gf the pnatomical
i Ml Shogion e Bt iogn ASEI B i gt powert
algonithime that éifférysubistartiadly (feora thoseaindneurshnelwarksi and were unexpected

63 005/ 084534 PCT/ US2004/ 028964 N ..
from, Sy RSRPGIES AT RRBISE ariog SHIFE- FOrexunbler Sif U Taggels gf superficia
cortiSAtNRITS pePoRRThairéxpectedly complex task of hierarchical clustering. See for
example, Ambros-Ingerson, J., Granger, R., and Lynch, G. (1990); Simulation of

Paleocortex Performs Hierarchical Clustering, Science vol. 247, pgs 1344-1348.
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therewi th. Concl udi ng Aspects and Applications 5 It is
presently contenplated by the inventors hereof that

weentsasassaspects of the present invention mayPGEUS2004/028964
i mpl emented in a personal diagnostic device that is

eMOYRY dél@onﬁwﬁfs B8 E Frohh %bﬂ?ué’fbré‘iﬁ“ér%bs h%ﬁ)etfﬂxrﬁét? out to be so

bral n an ognitive sclences 'S appl I catl on
unepretqdnlyeeﬁed:tmmm@eﬁmnttmat itreyehave fownmhusenin at eariety of real-world

apoigefiot 5 it S5Fuste Ak el i e LT il rodels nas
been tsdd'® &?.gyzéEg@ 4&48Sin rﬂd?m%ygha raaar rAIEﬁ’&nfél‘%%dM’k%is aas a potential

pat 1 ent ear, sadness, epressi on; det ec
devuqabeawun@ﬁymlamm@u tbaleaﬂud&tmt@nsnf IAIZhBIIh)bD@E)ImlﬁQe Benvenuto,

Jd., Jlg,?gt, 2%5@%, rl\@lt Exg&? ?n‘sﬁaﬂé &?%@W(i%ﬁﬁ%ﬁ?%gﬁ@agnostlc Evoked

Respdin%@l P&éﬁnéﬂrsb%héﬁmﬁmhéimbﬂsrnlséas@@wérqqeﬁm ,476: 269-276;
he i nventors hereof propose that patterns of nen

and [ﬁl'@@GQEeR 12081 Methodsanda&ommﬁehﬂimb@rﬂe?é@dtm iw Assessing

Neurb i SR BheR B e Bl e iR 5o BRY Kb olebgpiab).s. Patent

No. @2p3/oFyers to thereby further treat patients in a
nor e conpr ehensi ve manner. The Brain Engl neeri ng

Laﬂidhgtl\éagsa&husms stitte sifthechnologyi (MIT |T§S%ﬂr0h¢(ﬁ iRche Brain and

Cogr{lﬁ@e {éangl ng a% él@l&%rii‘h %ngl I Irfa%df|‘f\§%@:"?f=ﬂtr?éurosmence

may bpenaploped t(ﬁmﬂétemw thedraihtatiite rhost fargamenidl el by examining the
grow h of information about_the brain froma bro

basiq RgRenst of e JENaHS BT ey haeaESlepmTIE, L tag jnterplay of the
com@rg)t?ﬁgtﬂ%tﬁéf %a@ﬂﬁe&?ﬁhfﬁé ﬁ’éuroﬁgpm Q‘Eﬂrﬁné the dynamics of electrical

I'CS er sci ence, engl neert ng
potemhaisj ggheritical tdomaierstandmgatrmwmpbé cohtact®wheren nearmiBtcmmmumcate

with g8 gier Syl Undeibsaind 53k i agoush 6 aplist fsinventions

d|sc| JR¥felit a and i nsi ghts 25 fromthe growi ng fields
neur obi ol ogy. The UCI researchers have found that
prTehuson yiew offhe badicdesaarich anid expenmmtmimarbburmmﬂy being performed

in thegfi%ﬂragf:g F\(gaﬁbgalég 'c%%\lﬁgg %g\t/é[gglgg‘ﬁ‘:han nggyc institutions, such

as UG &h@MITYosdadthpla! the ihventotd RERof Boﬁl%ﬁﬁﬁétél@éf@l%ﬁbhcaﬂons for the
and were unexpected from psychol ogical or

presefﬁlhiwatcztmrwl kiothraeelet indhedgalnpobnental health and brainstiences which

nere iR iAEL v b Shbteibiated R ApREriSH ehHeeyqrinacin thg, various arts

relate'iﬁﬁerfe% F@P@Nﬁ%;ﬂe tﬁ@bﬁ@ﬂbmré@monlempﬁiémroncgthe signals of the
and Lynch, G (1990) Si mul ati on of Pal eocortex

brainpaser walisunqieést@pdma@almmfemréati of dhe qresentoinventigns may include

oo S AV T B T BB i

networksséhaas those iesefibed advpe i edhiyectidnenith Yise 8itéss Patch, controlled
efficient that th%have found use in a variety o

drug f@ﬁﬁs‘?\@ﬁtqﬂ{esaﬂw eldgrlysiases pateie8war e and sof twar e
SYEAGR Dol Bl distedPheref, LI 53 eﬂ@,dﬁéténf]fﬁpllcatlons, and other

publications mentioned, cited, or otherwise referred to in this specification are hereby
expressly incorporated herein by reference in their entireties.

And while this invention has been described in detail with reference to certain
preferred embodiments, it should be appreciated that the present invention is not limited to

those precise embodiments. Rather, in view of the present disclosure which describes the
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15

been used to anal yze EEG data in normal and early

Al zhei ner's subjects, as a potential 5 device for
W@ep@sngsed i nicians in the early detecti on of  PCT/US2004/028964

Al zhei ner' s Di sease. See, Benvenut o, ., Jin, Y.,

curreﬁgg%%f mcMgt fo*?é%@mﬁﬁagﬁocﬁs@gﬁtﬁ@v &E{ar(\]g‘ ot cgr’ﬁlons and variations would

preséistitrainsalvebeq trssiesofiskillAh ﬂ{eaanﬁmtheuwmng frEmee scope and spirit of
Neur ol o 176: 269-276; nd G an e
this ineaniion. A1 exBmplR.dhe bicobatgMmimp atigp m@'st&@@ﬁs to conform to any

partigilef SUABE Bred 2 G IREHANE i LR GQURA 18 RISUR] beyfmited to 2

rectmgaldvasimaehm eisesor thet wrist areals. TAnyh mohdxey dfMiffgrent size and shape

configiPnaVHUIA PE ABRIFNIEn e dip-pEITLINGY Sl 4va e diefined contours to
prorrgb%él%aﬁeg%ﬂc\ﬁl h Y bB& %[IH‘ 84??# & LfBP'@?(éh%@' dmehb%n back, lower

t's nost amen evel Dby 'exam ni basi ¢
neckeshouldes, chest tmeal,etbwsklﬂl s$aniarly, Thary bﬁthze dﬁil\edmlday!ers and layer

compatiEnth Stiphors the THle SHfitels BIRsseOR SRt GaleEs, wash buffer
reser‘%lr§|&ﬁbrdr%%ﬁ"moﬁé?ééés&ésérﬁolﬁé vhives! fidi@ cHQﬁﬁé@t&éiébt’ws emitters,

t he synaptl c contacts where neurons conmunicate Wwt
and eJectiodes) dor exguopleuateenetnangisagrilagstdsteshodhe @iaopmﬁnts or locations

showffiBlg fhel Fody Stk BF Taoad Sh AT SH RNIE Ve 5f Bherlise combined
on sifigle’ IagérsytolfihidiePpefinteriaed fdctions! d1fi fés@:‘ltdfhe@éof
cognltlve and brain sciences at several |eadi

apg ¢fdhe inventiar is, tharaforgdndicategy the followng claims rather than

by th%%{&yog%q onscrifpgkéﬁ ?\an %%o@‘ﬁ@éﬁ %‘18 \)é?i &tidhs coming within the

meaihg-drdaepgetof Ielqm\laﬂieﬂo‘yadfl’thefclamtaib tb ®al ddnsiieted wiihin their scope.
scli ences which heretofore have not been contenpl at ed

by any artisan endeavoring in the various arts

rel ated hereto. For exanple, the inventors hereof
contenplate that once the signals of the 25 brain are
wel | understood, an inplenentation of the present

i nventions may include detection of such signals

whi ch may then be converted to useful results in

wirel ess networks such as those descri bed above.in
connection with the stress patch, controlled drug

rel ease patches, and elderly cares patches. If not so
specifically incorporated herein, all patents, patent
applications, and other 30 publications nentioned,
cited, or otherwise referred to in this specification
are hereby expressly incorporated herein by reference
in their entireties. And while this invention has been
described in detail with reference to certain
preferred enbodi nents, it should be appreciated that
the present invention is not [imted to those precise
enbodi nents. Rather, in view of the present disclosure
whi ch describes the 65 WO 2005/084534

PCT/ US2004/ 028964 current best node for practicing the
i nvention, many nodifications and variations woul d
present thenselves to those of skill in the art

W t hout departing fromthe scope and spirit of
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this invention. For exanple, the bio-patch
i npl emrentati on nay be made to conformto any
w@a0osiogasBar surface area of the body and i s noRCT/US2004/028964
intended to necessarily be limted to a 5 rectangul ar
.use on the wist areas. Any nunber of
VVha?R%Qﬁ?&ﬁ "size and shape configurations would be
appl i cabl e. The bio-patch may al so have pre-defined
cont urs to ronDte dheS|on with the body surface

fersenal H’et REMPERENS: back, | ower neck,
.t h
et g a7

fl aJﬂuidcsample Llayer fot pmcpssmg sada fuid manmpdetobmlhed $ronweaidl user, said
or,. hor nopne,

1
fluid §gg‘@? r[ﬁyg Sﬁg.ﬁw pp q:%tmqewgh ag{e eaff=:sach|SIt|on layer;
ethehie for détﬁgtlﬁg% ﬁé reduits GBS PomesAd pibessing of said fluid
necessarily rest |ct to the placenents or locations
sampglepand but rather nay alternatively be |ocated on any
suitable | r or otherw se.conbined on single |ayers
t JNGEHY &fﬁ%‘ﬁ@ylpﬂtsé’fgaﬁgpﬂﬁ“ TeéHét and results hereof.
The scope of the invention is, therefore, indicated by

dg 'ﬁ?e'b'g%“ﬁg ggqlara g(gt he{lrggﬂ? ¥ yglﬁé att %ﬂizft 853 %aw%?contammg a

presé’lﬂﬁe@ltéég‘s comng within. the neaning and range of
equi val ency of the clains are to be considered within

their scope. 66 WO 2005/084534 PCT/ US2004/ 028964 WWhat
We3 Gt J@Viée d'rdlrﬁp’tp%iﬁﬁf‘fifurﬁie?g{@lﬁd ga‘ﬂﬁﬁs?s e cavity containing a

conpri si ng: e acqui siti taln I'ng

vacuant.| ui d sanple froma user; 3 a fluid sanple |ayer for
processing said fluid sanple obt ai ned from sai d user
said 4 fluid sanple layer being in fluid

Cc oMThne chevicen avcordirepial ctedmpl efustheriincltding hydrepholiic surfaces for
neans .for detecting diagnostic results derived from
retardiiafiyid eWssi ng of said fluid 6 sanple; and 7 neans
for displaying said diagnostic results. 1 2. The
deV| ce according to claim ]l further includi nl%y at | east

e cHe @)evmqaammﬁ@ to claifpy dsfurihey daclydiag hydsophiie surfaces for

ron%et'lY\ qzﬁudﬂﬁ&glr ding to claim1 further including at |east
ProM S E9 & y containing a vacuum 1 4. The device

according to claim1 further including hydrophobic

a?e ?ﬁ? ,Sqé’ %ﬁzcg"ﬁb@ ’lg gpu}qwei mrﬂquu%‘a’%ﬁ%d?%lgﬁq gﬁlﬂe(‘refor providing

said 8i9&f Witk feddbiackZ promoting fluid flow 1 6. The device
accor di ng to claim1 further including a sound emtter

for providing 2 said user with feedback.
7. The device according to claim 1 further including a logic processing system.

8. The device according to claim 7 further including an Internet Protocol address

within said logic processing.

9. A personal diagnostic device, comprising:

an air sample acquisition member for obtaining an air sample from the ambient
environment of a user;

means for testing said air sample for at least one specific air born contaminant;

a fluid sample acquisition layer for obtaining a fluid sample from a user,
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1 7. The device according to claim1 further including
a logic processing system 1 8, The device according

W e00slosdsea 7 further including an I nternet ProtPCDUS2004/028964
address 2 within said, logic processing. 1 9. A

personal diagnostic ' -, SL DG 1 ai . .
SRR Sami BV I e sl Snfible GpPlhe fiom gaid user,said

fluid $4rAPIE 1BFePBdlhg M fluidl cutimuAIakoh with Saidsamplé acqaisitiondayer;
testing said air sanple for at |east one specific ajr

berdetecior impleaented © detertdiagrestis resultsderivad fspmisgidprocessing of
. har obtajni a fluid sanple froma user; 67 WO
said é‘dﬂéﬂﬁb‘%eéfﬂ%a/ US2004/ 028964 6 a fluid sanpl e | ayer
f or digplagemitithat gisplhyé saididiagnpstic msulti ned from sai d

user, said 7 fluid sanple layer being in fluid
communi cation with said- sanple acquisition |layer; 8 a

defigectré deliRbedtridrdiflgite oksiregtfudhaginekidirg adegictprocessing system
~derived from said processing of 9 said fluid sanple;
havinghBCEOPa di spl ay unit that displays said diagnostic
result. 1 10. The device according to claim9 further
including a logic processing system 2 having TCPAP. -
11.1. Thee davicecacerdingdo stpim@ fortheningluding a egceiyry ang aijansmitter to

proveSBALS bedeh ARSI o pr B4R L STV

device according to claim9 further including a

e T deyioe disopng ¢ plaimyd Ruthn A RE A dERshF fog processing
said Pﬁgﬁbééia}ek%lt%@étéd B shiPHERRESOr generates output 2

nformati on regarding”a nedical state of the user. 1 1
14. The device according to claim13 further including

ﬁeﬁ g‘ghe\é d‘éi’ﬁcesé&'iadragmlg:l?nglaing Yonkhete Qgi@bl’déﬁssdﬁ%eﬁérates output

of  usi ng p i agnosti c device, sai

informatibon degarding s meglicdl statexifépg usér. 3 appl ying a

respecti ve personal diagnostic device,to a user; 4

al l owi ng sai d personal diagnostic device to obtain a

bi1el. oghe alevicergucerding o shaint 13 further indugingeeswmaryJar storing said

bi ol ogi cal sanple in said personal diagnostic device
outpyigntsAtAN. 7 nedical or heal th information regarding

t he user;

15.. A method of using a personal diagnostic device, said method comprising the
steps of:

applying a respective personal diagnostic device.to a user;

allowing said personal diagnostic device to obtain a biological sample from said
user;

processing said biological sample in said personal diagnostic device to obtain
medical or health information regarding the user;

transmitting said information to a receiving device; and

displaying output results associated with said medical information.

16. The method according to claim 15 further including the step of storing said

information in said personal diaghostic device before said transmitting step is performed.
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8 transmtting said information to a receiving device;

and 9 displaying output results associated with said
wore@sosds34 nf ormation. 1 16. The net hod accor di POI/US2004/028964

claim15 further including the step of storing said 2

information in said personal di agnosti c device before

él]fiuts‘r ans t n st%% perfob{]rred 68 WD 2005/ 084534
Orflgimethwherrie 2 Freaivng davige is in said
persclﬁal"m r%églcso@vﬁ:er eceiving device is in said 2

personal diagnostic device. 1 18. The method according

to claim 15 wherein said receiving device is a

p £ di to .

ol T mefnd dBtinting th dm T ST EERIRg HeliBe is @ personal
computennmuni cati ons network. 1 20. The nethod according

to claim 15 wherein said biological sanple is bl ood.
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19. The method according to claim 15 wherein said receiving device is linked to a

communications network.

20. The method according to claim 15 wherein said biological sample is blood.
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