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assays system can transmit the assay information through
more than one wireless modules simultaneously.



w o 2017/062991 Al Il Lt dhlulMMaledlWeredeatWUGHN0Ll

— as to the applicant's entitlement to claim the priority d  Published.
the earlier application (Rule 4.17(iii)) —  with international search report (Art. 21(3))



b

il

N foe’ -~ joad R

10

Lad
b

L
s

WO 2017/062991 PCT/US2016/056464

INDUSTRIAL DTITLE OF THE:INVENTIONASSAY SYSTEM
INDUSTRIAL DESIGN-OFSTAND-ALONE ASSAY SYSTEM

Octavian;Florescu
RanWong,

Igor 1zyumin

CROSS-REFERENCE TO RELATED APPLICATIONS

.CROSS-REFERENCE TO RELATED APPLICATIONS .
{0001] 1he present appication claims priorsty o ULY. Provisional Application

[0001]

The present application claims priority to U.S. Provisional Application

NOS. ©2/239 433 fueq Uctober v, 2uL S, and 62:.480,226, filed Janaary 22, 2016, poin of
Nos. 627239,433, filed October 9; 20 15, and 62/286,226, filed January 22,201, both of

whigch are inmmnra@ hersin by reference in tﬁeir entireties.
which are incorporated herein by reference in their entireties.

BACkGRSUND

1! Techicariddt

[0002]1 Ay st and method for tieeih thefielddt-chemicalttestingis
disclosed!: Moreparticularly, the a5&ay system ean beiused foranalyzing!fluidisamples
quicklysandieasily withresults wirelessly uploaded ‘automatically fforsstoragetandckanaysis.

22 Summaryyof the:rel ated; art;

[0003] 1 Paint:af -Care, (POC), diagnostic medical devicesfacilitate.early;stage
detection,of diseases, enahle more individualy tailored therapies, and.allow.doctors to

Bl PACRCRRESRL RS ez g eRILBLLANS RAIRTE T IR E W

ey EERARE RRLLRF EY RIAILALIE D
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follow up,\y\{lt‘n,lpia‘ttient_ssmgjr;%easi ly.to see if Prescri bed treatments.are working.;To,ensure

FLEIFTLL L ) ar A e ety RAF BT

O Y Tt W E 5T T T et

e

widespread .adoption, these tools must be accurate, easy to use,by untrained.individuals,

¥ tuv..»:rp:»u(ﬁ RORIAS LELENI AR NS WS IBUST 0¢ QLA R, ’u;h)‘y 1o use A URLARINGU i}.sux\-'Aluu.;ua?
and inexpensive to produce and distribute. In-vitro diagnostics (1VD) are particularly
ANG s s v 10 mouume and gisibate. M-vATQ wia Suusiies (v 12§ 818 Parunuiaiy

well-suited for the POC. since awide range of conditions, from cardiovascular disease to
well-suited for the POUC simnce g wide range of condgitions, trom cardiovascuiar disease to

cancer to communicable infections, can be identified or monitored from

soluble bio-

cancer to communicgble mfecttons, can be identified or monitored from soluble bio-
markers. Glucose and pregnancy tests are two examples of POC VD platforms in

m rkﬁré,aé}iumse ar}lz]d DIRONARCY 1eSIS are two exgﬁmies Dt’_fl" POC %il%/ priégél

widespread use. Both technologies provide valuable and high-qu

ﬁn‘ms in

tsrapidly from

wides ){*egs %smp Rath mz}mnkmim nrﬁvidie val uahifz and high-quality results rapidly from
an e. gy are easy fo Use.

o obtain %mp] oreover, t

3 _OEREF a1 caminie hdpraawar thair ave aacy: 0 npo Lo
[BOGALY 10 OMMERRISIRG technolog es in particula micro-fluidics, have

tried to replicate

theW&less of thess'piatformsibut taled "The et thathave e dinical’ performance

gl gefines*have honethdl essTbeentsfow o befadiopted by tisdre eithierpro

féssionalrarance

conatitier:sOften,ftheselemerging technol ogi estrequiremulti-steptproceduressfor or

activation;.cartridges mustbertaken:outcdf thesrefrigeratort andeal lowedtocofne up to

room:temperatures, sthercartridgesmustibefinsertediintorasreadiand:di scardedrafteruse. The

room temperatures, the cartridge must be inserted into a read and discarded after use. The
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assay reader must be mitialized and calibrated. Device lockout is problematic for higher
assay treader imusttbeqinitialized and:calibrated. yDevice lockoutiiscproblematictfor higher
volume;settings.;Moreover, sthesprotocol for,applying jasampl & s oftenymulti-step
irlvolvir]g additional ;t[lq()s(&fgﬁlg_q/vi‘g@,igi[?uents..‘gﬂcompl ex, %\mPIe preparation. se rapid

AT

[ 0005] For,POC application, it is.desirable that the,sample preparation be rapid

“d he A53aY o Lt RSSO adaddiugy, o dn W

S106 Jheyassay (5 limited to, J0: 15, QU nutes; Jgaddition, to obvidte, the. need Tor cvstem is
refrigeration and to facilitate storage and distribution, adry sample preparation system is

uconaras, o I8 RISO GESHADIES v nave 3 SEmpie proparativg sy sein uing 1o ves Suitan
desirable. It is aso desirable to have a sample preparation system that receives small

unprocessed samples from pattents. For exampe, we averdge nanging drop of blood
unprocessed samples from patients. For example, the average hanging_drop of blood

rom a meger suck yields approxmmately 1-20u1 of fhuid.  #0r mord tig, a complicated
from a finger stick yields approximately 15-20p1of fluid. For more fluid, a complicated

veru-puncture can be pecessary. Moreover. the sam n‘e preparation sysiem must be lt?w-
venu-puncture can be necessary. Moreover, the sample preparation System must be low-

cost since binlagical contanyination concerns dictate that all matevial in contact with
cost since blologlcaf contamination concerns dictate that ‘all material in contact with
hinlapicst camnleg ha dierarded 1t 3g alen decirahle that the camnda prenarstinn syctem he

i ed. 1118 b et be

bio oglcaﬁ‘samples‘be"dlscar IS a'so desirable that the'sample*preparation “system
mrmanatis $0 rvaxdfimbanad soavatiae Teasefoe Ao demns neod Adlhamts add Jowmeas o o
amenableStSmultipiexed  operation. Trandfer devices and ‘dillients‘add mprecision,

AR Ij

increase‘the*csd tand’complicate’ operation. Finally, all this'functionality s be
encapsul ated dintgsysterit that: costs f6 more than the'marginal ot ot ‘dilaboratory dest.
[ 0006] 1] Stand-alone: operation. is an often overlooked ffeaturecdf isuccessful ?POC
|V D implementations. .A.stand-alone assay system iis:adeviceithatcdoesrnot-requiretan
external dinstrument ror-additional | external components tosfunction. :Angexample sisithe

S e

[0007] 7 Stand-alone, operation can be achieved through the, uge,of magnetic

AT LA LA TR ANFLINS L% AR S0 ¥ Rl

particles asassay Iabels, The magnetic particles that react with Qne.orymore target

analytes in the sampl [ imenting via gravity or magnetic force. to surface,
ugl‘x ;%?S n Ei‘}eﬁ \m,x,.RSC t{).}e@rg}iee ﬁguu.sgwuxg& \"}g g.l.u ¥ n}r/ (9[- lub@{iu» PR f{}l‘{:e t(] e %U»‘l. LSy,

where they can hind,specifically and can be detected. A bio-functionalized ,.C can be used
where wioy can bind spovincanty and can be getected. A bio-runcuonatizea {C can be nsed

to detect the specifically bound particles.
1 detect the specincaiy bound parovies.

[ 0008] Magnetic particle labeling is ideal for POC applications, magnetic
juyus] aagnetic particie lapetng s weal for POC appiications; magnetie

particles can be individually detected, so sub-picomolar sensitivities can be achieved
'i};ﬁiicies, can be individuallv detected. so sub~tmcomolar sensitivities can be achieved
without signal amphflcatlon steps that can take up to an hour as in case of enzymatic

13baling: AT, By Microaraying the SSAEF SFedB ShB whicnihe partidles Bind, *e

multi plexed ‘operation” B be achieved HTow S8& O he ST magnefi ¢ particles can
reduce? nctibation “imes, " ncefthey ‘G bind t6the thrget analytesawithv soliition-phase
kifiefics due'tstthairFigh stirface'ategtovaluime!vatio #Furtherrmiore, | theBbility To'pull the
magnetic ‘particles:6uti6f solution magnetically tandigravitationally -3berebitiss ttheidowe
diffusion sprocesdes that>plaguetmostzhighisensitivity sprotocols.t'Thesignal sefrom magnetic
particles:icancbe:stabl e:over itime,rinsensitive stoichanges»inctempérature sof schemistries and

particles can be stable over time, insensitive to changes in temperature or chemistries and

o)
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detected in opague or transiucent solutions like whole blood or plasma. The biological
detectediintopague oritrans ucenttsol utions likeswhol e blood;or: plasma.: (The:biological
magnetic background;signal, cambe;low,50:highyassay: sensitivityican be-achievediwith
minimal sample,preparation.,V ostimportantly, the,use of magnetic, particles as,assay .

FRETHEND T g s Lo olinee

labels,can,be both manipulated and detected electromagnetically, facilitating monolithic

nnCRbatic,
'QEEQL@IJ on. “Magnetic particles” are nanometer or nucrometer sized particles that
9 "Magnetic particles’ are nanometer.or micrometer sized particles that
waspa ¥ MAagnéu, dimaadincue, 20t QMRENSHE, ICMMaEnRelc, PRramagnoue, supei
display magnetic, diamagnetic, ferromagnetic, ferrimagnetic, paramagnetic, super-,
pﬁl’ﬁﬁl{ig{li‘i_ﬁ{} o7 an _il];ti'i’ut’l’idgl'iﬁlfi&; 2Ry :{Ui. J '.iitgn{:‘iﬂ_\: })Eﬁ'ﬂ_{llsﬂ.\& Can iy ,u_u,u \iduﬁl
paramagnetic or antiferromagnetic behavior. "Magnetic particles’ can refer to individual
DALnCIs or larger aggaregates o} particles such as magnetic beads.
particles or larger aggregates of particles such as magnetic beads. _ ‘
10010] mlemﬂtéeéi cirewts can monofithicallv intevrate the magnetic particl
[0010 Integrated circuits can monolithically integrate the magnetic particle
detecHon and manaailation ah*m,cr u.-‘jtrl!ji {1:—‘. RECESSATY s’g.s’?ii’ﬂi and am\g‘i\s‘f signal processings
| ‘

detection and mani pulation Ong\ wi e necessary gltal and an 0og Slgnal' processing
thorehy rechurmo system cost and nenvidimo g cimnde peercavnearipare
thereby'reducing’system' ¢oS an prowalng 4 Smple'lser-experience.

001711 Costisamimportant consideration. The devicas il e disposable affer
thefirst'U&fortboth'bi o-contamination and ease-of-use‘considerations

[60127] The?sampling: technique employed #titidt ‘a sotbeicarefullycdesigned.
Transferidevicessintroduce user and analytical &rrors. Transferipipettesrarecexpensivetand
must:workkfromatlarge sampl e volume while transfer capill ariessarecdifficult:to:usaand
canyintroduce:bubbles;andiother-volumetric errors, Thewseof :agtransfer:devicexmakesithe
assay,more.difficult;andcostly- to perform.

[0013] Finally, for.stand-alone assay systemsthat can,measure morethan,qne
target,analytes, arobustly, and easily wirelessly uploading results;is useful 1 The

telecommunication standard.would be helpful {0 ensure that results are securely
EIRCOIMNITUINCAnOn aidlli.ldlil WO LN SET SRS 13 ENSULe gt reSiys 8318 Svvue vy

transmitted for storage and, post-analysis.
gransmitied 101 suna ue and PUSL QIR Y 5.

BRIEF SUMMARY OF THE INVENTION

BRIEF SUMMARY OF THE INVENTION
[0014] A stand-alone assay system 1for POC IVD that is fast, easy to use,
CTpu14l . A gand*ﬂllo e assav svstem 1 for POC VD that 1s fast, easy to use.
inexpensive and delivers laboratory quality resultsfor one or more target-analytes 9 from

al%gl‘lm\q/\o‘l\ljrﬁ é‘t% 1&%?3?5& gggaaéaﬁ g Sgi isat};ﬁ'grtex%sigo&i&nl%nr ore target analvtes 9 from
[BOTE]" YOlng e ' a A She AP SR Feadbe S disposable digital device. The
stand-al one assal"§ ¥ 11844 iiegraid ¥ sampling sy S&mthat el es'8h tisd € swiping a
|anced fingercontaining™an Unprocessed: Adusdtiisample 2 such8whol e/bloodattassa
sampldinletss tortransfer of deposit:thetunprocessedrzagjoebiissampl er2isrbtocaimembrane
filtery11ortintota capillary>10£Thetinternal»sampl e8:carebesthefiltratecof ithe unprocessed
afjueoud sample 2 < Thelinternal isampl es8:precisely fillza metered ‘assaycchambers heessed

aqueous sample 2. The internal sample 8 precisely fill a metered assay chamber 7

SLONZUD30OWO
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contaning magnetic particles 13 stored w a dry state. The magnetic particles 13 can be
contai ning:magnetictparti cless 13istoredcin:aidry:state. | Thes magneti caparticless 13:.cancbef
re-hydrated jbyitheinternal;sample.8:and:sediment. to;the.bio-functionalized :surface  of
thel &:8<The:l G can,generate, magnetic forces toremove non-specificaly ;oound

LRSS RS ) T AL LAY

particl esﬁf! rom:atop, sensors, 14,embedded;in the,|C; 6., The bound, magnetic particles that

e YIRS T Dur a4 Gt 40U wail o a2 [

remain specificaly ;bound,tothe.surface _  of the IC 6 can be detected or_counted by the
ST S a usuu\--\.e,\i@{.l i {ht:‘ ik O didd 1830 OO Call 08 COTTigeey 10 d ConosSnnauun Oy ong

sensors 14 embedded in the IC 6 and the count can be correlated to a concentration of one
Or THOTE target analytes Y.

or,more target analytes 9. .
10016 g 1 u’g sand-alone assay system 1 can have one or more buttons 40 for
[0016] . The stand-alone assay system 1can have one or more buttons 40 for
actrvation, one or more batteries 1 /1o power and a digital digplay 3 for displaving
activation, one or more batteries 17 for power and a digital display 3 for displaying
i‘ES‘}!itS. The stand-alone assays system | may have oneg or more wireless mod(xjxiias tor
results. The stand-alone assays system 1may have one or more wireless modules for
witelessly rananitring assay formation 19 The wireless modples can receive or
wirelessly transmitting“assay information 19. The wireless modules can recelve or

tranemit yser. infnrmating bilba natient T or gegay infohrmstion s fime Jneation
transmit USE information' i € patient ”:) ot ) mformatloniilke{tlme,};locatlonjbr

calibraion val e

(001771  Thesiand'dorie a8y /8 ‘L &R display ‘anditransimit the sy
information? 1 *simultaneously.- The stand-alone 282y system Hccanttransmitithel sy
informati ona 1%through: more than one wireless modul es:simultaneously.

[001:8]] Asstand-alonerassay system is disclosed thaticanthavesant| C,aamnzassay
chamber sabove:the:IC, amembrane filter, a capillary ibel owthe;membranetfilter,atop
surfaceswith,aminl etrabove the membrane filter, aibattery, ;an.assay,resultzdisplay,,or
combinations.thereof - The, IC:can be horizontal. ‘The assay chamber .can.contain,a

RLEEIRLLAERLELIALS L kI, A Ry B W S 1WE § ¥R L FR YN o ¥ {-‘&L‘A-&{l LD NI EXS IR S PSRNy TR]

precise.volume.of filtrate. The membrane filter canbe used.to.filter whole.blood

s.(,.‘.,“.e FUTRIONY U £ 4ec. 3 30 snTIuD QT 13803 wdll U Ul {i} LIUGE WORIIEG LRI

delivered to the filter. The capillary can wick the filtrate from.the bottom of the
QEIIvER t:d 0 e ey, 1ne waproaadcy Catl WICK THO THITAC fron tne hotom Of e

membrane filter into the assay chamber. The battery can deliver power to at least the IC.
MCMDIANS THHET 1IN0 (D assdy CHAMDE. 1 D€ waweer y CAN dSHVET puwes 0 al 1east the I,

The display can have adigital display.
Phe anpiaty can have a wignal anspay.
[0019] The inlet can be configured to collect whaole blood from a sample surface
juut ':J]b The mlet can be conngured to collect whole blood from a sampie surface
swiped by alanced (e.g., bleeding or bloody) finger across the top surface. The whole
fwigﬁ_d bv a, i;irnced { eb% bieked ne or bloadvi Em:ser %u‘fms;s the top surface. The whole
blood in the inlet can be wic Into the membrane filter. The IC can measure atarget

aﬁ%‘l‘?f@ if]n \:}[ pei'f‘i}ﬁrr étaenlgftﬁféi%iéggy néﬁémb é}w.embrsme filter. The IC can measure a target
[51)602‘6);‘”3 i the fieasis BeAave Soronotnced edge and aflat edge. The pronounced
edgeth be aboveol Migher thart theflaredge? Theproncunced edge'dintbe zbove'the
bottom 8t the'inlet. “Thespronouinced Sfthardedgeteat be’above thebottom ot thetinlet.
Theflat edgeccatbe flushwithithesbottom:of theginlet be above the bottam of the inlet.
[0021] at edge Thertopsurfacexcan bethydrophobiclor. non-stick.

[0022] ] Thexsystem-Can: havesorie:Orimoré wirel ess-modules.

[0022] The system can have one or more wircless modules,

Levine Bagade Han LLP 4 SLONZGOS00WO
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{0023] The 1C can have electrodes. The electrodes can perform electro-
[0023]strics, fTheaCjcanhave electrodes:« The electrodes can perform electro-
chemistries, for-example omthefiltered;blood:or-analytes.m contact by a user during use,
[0024];3ple scTheinletcan block the membrane filter from contact by a user during use,

LI £0? CELERIIWI L LIRS RN

f?-.r)*.e).fa.';nple S0 %ﬁ%?ﬂﬁ!ﬂ?ﬂ‘?y&?&h% Ifxlst)%rfcai mesh between the filter and the inlet. The

[0025] . The,system can have a physical mesh between, the filter. and the,inlet., The

Ty ) 1] ‘prﬂttﬁ:{ sl sorona TRALMYE CU;}{ELt Y W el Uui‘ulg R beloc Qe.gJ§ 5\»‘\"!}““% [S130: 3 U.!‘}:gt‘i'},
mesh,can protect.the.filter from contact by a user during,use (e.g., swiping of afinger).
{UUED] che 11az edge gan pe COI‘.‘A.;&(HEZG 0 o wniect o sipdjoe G 4 SWipoa
[0026] ... The flat edge,can be configured to not collect a sample off a swiped
surtate. The pronounceaedge can be conngured 10 collect & sampse off a swipeu surface.
surface. The pronounced edge can be configured to collect a sample off a swiped surface.
For e,\:am?ie, the pronounced edge can pe above the flat edge. runthenmore, exemplary

For example, the pronounced edge can be above the flat edge. Furthermore, exemplary
ragit ?i‘ the ecaisz&s are dlh losed. This can, ¥0r example. be a squeegee or a Iip that the user
radii of the edges are disclosed. This can, for example, be a squeegee or alip that the user

can run thewr laneed finver on o0 dran the hload wito the inler
can run their lanced finger on to (jropt euood into the inlet.

O Amahod 61 using & dand-alone 188y Y idisd 550, helethod
cEAFincllicleR ancing: & body At Landing tah Alow Abody fitiidfotexit the body part.
Thefmethod ¢ifd soind tide swiping the body part BV A gjtissieesr i surface brilthe
assapvsystery- Thesquisgee can direct the body fluidiintorhlinléetonitherassay systam.
Thesassayvsystermcarrinclude an iC, an assay chamber iabovetthelIC samembraneTfilterra
capillarysbel owsthemembrane filter. The method:caniinclude {filtering:thesbodyfluid
throughithe:membrane filter, wicking the filtrate from:thelbottom;of thermembraneifilter
into.the-assay,chamber, measuring atarget analyte in theffiltrate;inthesassay-chamber

withithe.IC, andicombinations thereof .
[0028];] The body, part can be a finger. The body fluid,can.be or,include whole

g — SRR § VI UK L0y g Lt DU R e ieat Wasuse

and/or pre-filtered,blood.

ARG LS VAP SRTENE S VIR THOOL,

BRIEF DESCRIPTION OF THE DRAWINGS
) CBRIEF DESURIPTION OF THE DRAWINGS o

[0029] Fig lisa perspective view of the stand-alone assay system 1within

juuzy] rig | is a perspecuve view of the stand-alone assay svstem | with in
sample mI{et 5, adlgltalidlsplay 4 ano;atop surfaceil

sample mnlet §_a digrtal displav 4 and a ton surface 4 . ,
[bBéb}‘ - ‘Flé 7S a cross sectiona drawi ng‘“of the sample inlet 5 with asharp or

00301 Fiy 218 3 grpeg éacdéc»ﬁl drawing of the sample inlet 5 with a sharp or

pronounced edge 30 and a flat

sronaunced edas 130 Ué}.'? '*‘ﬂl" sdien 24 -
[6031) Fig'3'i8H4h‘exploded view of the stand-alone assay system 1having an
aw‘ab- asselﬁbfy 46 ahd Sibaitery iew of the stand-alone assay system 1 having an
[0032]sub-asseigly {¥apicture’of Huser pressing button 46 on the side of the stand-alone
EBARY stem.  Fig 4 is a picture of a user pressing button 46 on the side of the stand-alone
[0033]system. Fig 5isacross-sectional diagram of the assay-subassembly 49 having a
membrane filterf}1,5a capillary-$10,ianidssayschamber: 7 amagneti cyparti cl esd4i3tandran:l C 6.

membrane filter 11, a capillary 10, an assay chamber 7, magnetic particles 13 and an {C 6.

Levine Bagade Han LLP 3 SLONZGOS00WO
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DETAILED DESCRIPTION
{0034] Fig 1 is a pexspRETAILED, DESCRIETION, assay system 1. The stand-
[0034] 355ay syFigiLisayperspectiveyviaw of the stand-alone,assay, system, 1 The stand.
Lgxrggaa??aybéy%emu%sc%ﬁg@tg gn?igf gitj"ﬁd' spl;ay43ia[§|9 u?&m Q!e) ;'}Q!?t uSLEg:r go lJecc},LQQQ’?ln

unprocessed. aqueousTsamplelZ and atop surface 4. The digital display 3 can be placed on

LR N SULIAGS -1 Ut e Sund~RHONE ASoay SYSIOM L. 1 BC safiypae sy 5 CAN D2 8N aporad@

the top surface 4 of the stand-alone assay system . The sample,inlet 5 can be an aperture
10 we top surface 4 of the stand-alowe assay syswm 1. The wagdh of the digital dispray >

in the top surface 4 of the stand-alone assay system 1 The length of the digital display 3
can be onented along the wadth of the top Surface 4. The lengiy of the dégt;as HSpIaY 3

can be oriented along the width of the top surface 4. The length of the digital display 3
can be oriented slong the lenuth of the top surface 4. The top surface 4 can be square,

can be oriented along the length of the top surface 4. The top surface 4 can be square,

rectanopilar, traneroidal or any ather <hane with ronnded or bard edpes Tlcers can annly
rectangu]ar, ‘trapezoi d{aT or any other shape Wlth rounded ‘or hard e&g&e Users can apdy

ahUnprocessed SIS samplé 26 the sample inlet 5. The'sample et 584 be
postioned sttt the iprocessad AUBBLS sample 2 @i flow Bhitoembrane filter' 11
The‘membrane>fliter” 11 Ga be it proximity to the Sample infet 5 tthat' the'inprocessed
afjUiets sampl exctibe sippedt 6F wicked from the'sampletinlét’s. “Thefmembranefilter 11
cantbesfittediabovesatcapillary” i0' that: wicks the internal :samplef8ifromithe:bottom>ofithe
membranesfilters 21 intorassay’ chamber 7. Alternatively, itheiunprocessedaaqueous:sample
2:cancbe:directly ;wickedifrom; the sample inlet 5:by thecapillary 110iintothexassay

[0035] Fig,2i5a¢ross sectional, drawing of thesample;jinlet<5The,sample;inlet;5

LIS P R A WE T W 5 5 TS A

CéQg—P@{?&Shﬁ[ﬂa%%more E)(q_qggnced edge 30 to collect thelgggrocwdaaqueogs

LRART BYCPNEIEIRUNN— SR L VIR SRR WS el 11“:

B il

sample2,aed9e 34 19 faglitate Swiping of 2 sample irfaee;3.contaning, gn

unprocessed aqueous sample. The sample surface 32 can be above the sample inlet.5.
angrouesded aguosus sanpee. LR sanspec SUTIACE 3.4 can be above ihe Sauupec el .

Users can swipe a sample surface 32 containing an unprocessed aqueous sample from the
Users ¢an SWIpE a8 SATIIC surtace 32 LCOTHAHNRY A UBPTULESIeqQ 3(;&[&1(1&[5 Siﬂ.ﬂpitﬁ {rom th&
flat edge 34 towards the pronounced edge 30 to run, transfer, drop or squeegee the
flat edee 34 towards the pronounced eage 30 1o run, transter, drop or squeegee the
unprocessed agqueous sample 2 from the sample surface 32 into sample inlet 5. The
unnmcessgd AQUEUS 5any 3%& 2 from the sample surface 32 into sm')lmle m}e{ 5. The
sample surface 32 can be a finger, a body part or other surface. A lancet finger stick can

(&P IR BIo6d Tunning Ao finger By UG rand&ring, dropping. “aniping 61"
siitiseges g the Smplé it ace ST M With the'tnprocessed BilBotY Sampls 2
AR e Srarp oPprorounced edge’30; The Unprocesssd 5altRblid sampletanipele 2
concentrated; Faccumillated 8f deposited by thesharpdipronotinced édge 30into the
samplefinlet. i Thetdpésurfaceldiof ithel stand-al onerassay &y stam? 1 edritbethydrophobic or
non-stick itorehstirezthat littleto hounprocessed saueots:samplel 2 il ost:by:adhesi onctor
thestop:surfacerdu L essithaniOslul, 0.5uL ¢lulL, 5uL ¢lOuL:of ithel unprocessedtaqueous

the top surface 4. Less than 0.1ul, 0.5ul, 1ul, Sal., 10ul. of the unprocessed agqueons
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sample 2 can be lost by adhesion to the top surface when a sample surface 32 15 swiped
sample 2:cantberl ost:byradhesi onstothe tomsurfacetwhen.asamplesurfacei32 isyswipedg
across sampl erinlet:5:: The topysurface 4, canbe:made:non:sti ck:or:hydrophobicby1dipping

<

intoaysol ution,spraying.or, vapor,coating.. The.sample,inlet.5 canghaveanidnner, surface 55

WE L RN Lo uwﬂ X &S LER LR T XY} AJ}J T

which.can:he.the concentric surface in thelower portion or at.the bottom, of the.sample
PRREL L. 8 N v awa £ L]

Ry Ot pras e O s abich Saliae s ~ Falaiph I o il UG re LD

inlet 5. The entirety or part-of the inner surface 33 of the sample,inlet.5 can be rendered
TON-SHCK seyese upﬂ(}'u,u..». L0 SHARED piUMUuI’lL&:G !:.‘-{.1;,_-{\!:.‘- P IET 150 L“tﬂ di..l‘}iﬁ‘\.»t.‘-ﬂ(‘ TIOHY Dy 3

non-stick or hydrophobic. The sharp or pronounced edge 30 can be adjacent, nearby or
OVErHpRING e pasupss 1S D sue 3@ p v monoulne €4EE M0 CAN Gonne a vunwell OF

overlapping the sample inlet 5. The sharp or pronounced edge 30 can define a contour or
a putlion Of the sampie mlet 3,

aportion of the sample inlet 5.

YuIB] Users can Jance a finger or other body part and swipe the lanced location
[0036] Users can lance afinger or other body part and swipe the lanced location

over the sam?le,ix}let 5. Users can nuiic or press a fnger or mhﬁzr beda* part multiple times
over the sample inlet 5. Users can milk or press a finger or other body part multiple times

ONee or ram*.ﬁm??v Flserg can reneated]v swine t‘}] <

once or repeatedly. Users can repeatedly swipet éf&“&%‘gﬁﬁf‘éﬁgﬂ}%ﬁf@ﬁég&g ¥EFie
ssplein et 5t dépost MOFE tinprocessad AR Smple2.

(603771 Thedand-aone 488y §8em ‘L St resstthianth *lu Mol st
200U 2531 L35l 35 it o wiere than 35 P of tinprocessed satilisdtisisaniplel2 T ey
systéniiagrwork<properly when overfilled. The:sampleiinlet Gaythaverdilltilind 15
alongsthesperimeterttorinform users how much unprocessed<atueousssample22isrequired.
Thefillllline:15%cambe inside the sample inlet 5, @ ongthejperimetercof thessamplesinlet 5
orsoutsidesthe:samplexinlet. 5. The sipping of the agueous:sample:2tby:thermembraneifilter
1Lmay;take:morestham 3 second, 10 seconds, 30 seconds, {Lminute.

AR AN

[0038];  Theinnersurface 33 of the sample inlet 5cambehydrophilic,orsticky fo

P RTINS X 73 TS R 1S T M SN Ve N R | EELEN

ensure.that unprocessed; agueous sample 2 sticks to the.inner surface;33.The sample;inlet

LRSS wal Ll U A et ovnsipran A SLCARD T R LEICT SULalT Sierspein

S.can be an aperture to a capillary 10 that sips or wicks the unprocessed agueous sample
ot Uan D{? aﬂ l-l.i.’i.-.{ uu.c '{(} E{ \.v[l:t\}j!.!(l& .) !(-’ Il}a{ i)jv!\)‘.) OK’ ‘v\"l{fi\&« tf}e LI&!}).{ LA WL W L WE X 3 a\iu\.’\}ux} C.;l'.(!l.ii_l!,\.'

2., The sample inlet 5 can be above, can touch or can press the membrane filter, . . The

2. H0E sangne WIRED can be apove, Can LOuch OF Can piesy the memorane futer {1, The

sample inlet 5 can be placed on the side of the stand-alone assay system 1to sip from a
sarpie et 5 can be praced on the side of the stand-alone assay system 1 to sip from a
sample surface from the side.
sample surface from the side. .
O Fig 3 shows an exploded view of the stand-alone assay system 1 The
100391 Fig 3 shows an exploded view of the stand-alone assay svstemn 1 The
stand-alone assay ‘system 1 can contain one or more batteries 7, adigital display 3, a

Qi‘anff.-alnlnp asway ew<tem | oan ;';.nm"sa'n ﬂ}iﬁ 0O m?rp hattertes 17

17 s dioital display 3
sample'inlet 5;"abutton 46 and a product 1abel 47 printed with the molecule® Tnterest,

the'device Sral nimbar and ather Tt ormation. The Sand A one ARl 4 ah 185 have
theta8Ey b assambly 49,4 [ens 42, FAtS Vel 41 Bhdbottor Ve 45 Thetdp Bver
athardsthebGtom EavE 4b edAnoeting ection malded plasti i éces:The {5p E80ér2 Kand
bottomictvériaseantbertreatediwithisurfactantsiand sterilized:ces. The top cover 41 and
[0040]n cover Thetopscoverveah haveaitop surface4i:and sample inlet 5 and an

{0040] The top cover 41 can have a top surface 4, and sample inlet 5 and an

Levine Bagade Han LLP 7 SLONZOOS00WO
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opening for a display Jens 42 which can be flush with the top surface 4. Flushoess can be
opening:for.a.displayeng42which.can:beflushwith the:top surface 41 Flushnessican:be
importantito: avoid;the,unprocessedsagqueouscsampl es2:leaving residue on¢dhetopsurfaced
due to,ridges andirregularities., T he;bottom.cover

Pyl AR LA

45 can:haye living:hinges for;the button

(Jl LT 2 Alk; FILAILL

46,and for.a hinged door to release the battery 17 once the stand-alone assay system 1lis

O GEILAR Y
t?tpx?#dg Jscarded.}: ig 4 shows a user pressing the button 46, The button 46 can be a separate
[0041] Fig 4 shows a user pressing the button 46. The button 46 can be a separate

L of i}}j'&’ﬂhuu maded pastic da vonnonled WHD UHIe 1op COVer 41 oF DoUom COVer =

piece of injection molded plastic or combined with the top cover 4 1 or bottom cover 45
using a uving mmge. Lhe swna-alone assay system 1 cau contain more than one button.
using aliving hinge. The stand-alone assay system 1can contain more than one button.
Lisdrs can press the button 46 to activate the assay, contred the assay procedure, or wake
Users can press the button 46 to activate the assay, control the assay procedure, or wake
up the dsgm;dd;s:?lav 3 once the assay Is compiate.
up the dlgltaT Isplay 3 once the assay I1s complete.

A AigsidEss sschional view Siowing The B8y Sb g Sam Ao Phe sy
sibrsy e 48 SHinave &R iegratad ircuit (1C) 6 mated o B Ur MG S8y Fchambars
7] The®elSf¥chaimber 7 647 bé manifactiired with preci s folerancss and i passively
filltwithPefmeteredaiount of internal sample 8. The Voltime'of ‘the’a8&/ chamber’ 7%n
haves09- V.. 1%%.2%, 3%, 49%,, 556, 686, 73, 8%, 9%, % wrthigheriimprecisionIThefC'6
canmeasuresthezamountttarget analyte 9 in the metered i nternal ssampl efghintitherassay
chamber 77 The:| C:6:cantbe mounted in a Printer CircuitiBoard{(PCB)t6 L1The*PCB:6 1
canshave:el ectrical iconnections to the digital display :3:anditoitheconeror-moresbatteries ‘17.
[0043] Thestand-alone assay system 1can perform;immunoassays,;small
molecule.assays, general;chemistry. measurements, blood gas,measurements, .cefl.. counts,

nucleic aciddetection, nucleic. acid sequencing or other analytical, measurements

EE RO T T OIS e ek, PHEGITUC gl o e o e 5 LT ER NS Dot i) e MATAS T TIEACIILS

sequentialy or concurrently in one or more adjacent assay chambers..The stand-alone
Aespronaaaan ¥ O voaavueonanty 1 ORE OF OIE cujucva wovay CHBINIOEISN, 108 SEDQ~4i0M

assay system ]_lcan perform sandwich immuno-assays, or competitive.immuno-assays.

assity dbysweud | CHEN portonnd SARAWICH sunuae-assais, OF (unpuive nnsue-assays.

[0044 The stand-alone assay system 1can be sterile. Any external surface of the
{uug Fhe stand-alope assuy syswan 1 can be stenle. any external surface of the

stand-alone assay system 1that can betouched can be sterile. The top surface and the
stand-alone assav system 1 that can be touched can be stersle. The top sweface and the

filter can be sterile. Any portion of the assay system can be sterilized chemically, with

filter can be stertle. Anv porgion of the assay S\*Sﬁem can be sterilized chemically, with
heat or with various forms of radiation such as ultraviolet or acoustic.

et or with vavions forms pf radiatios soch as gltravinlet or scanstic . .
[8045] Unprocessed aqueous samples cah be proc to'yield the internal

sampl 6 8. The unprocesssd HREERSIpE™S 24T oW divectly via dlfbiindsmal
capillaries 1016 MR cramber AoV d d thelinternal 'sampl e BOThalimternal sample 8
i$The TTtichinsi detthe?ad&sy chamber’ 79T heinternal ‘Sampl e BRiar be il téredr inprocessed
aijuou€isampl e, 'Thevinternal 'sample 8ltaribe unprocessed ztjuéous samplexgrittwhich
other:chemical s:ate addedtorrremoved.: Theunprocessedsagtieoussample2icahibe'whol e
blood, serum,«plasma,durine,rtear ssputuii,fecal ,:oral ;nasalusampl esiortotherubiol ogical: or

blood, serum, plasma, urine, tear, sputum, fecal, oral, nasal samples or other biclogical or

Levine Bagade Han LLP 8 SLONZGOS00WO
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aon-tnological agqueous samples.
non-biological agueous;samples. tike a membrane filter 11 can be fitted to top of the
[0046]: assemtA-poroussmaterialslikeamembranedilter; Lkcancbeditted tostopsof the
fluidiciassembl y:L@Q;}LQ%,J' uidic.assembly+60.can,containgthe,capill ar;l/,l;fq,emgassay

RS RITT R EN K }4‘ L% AR BINSL CRLN

chamber, 7. and the magnetic particles, 13, . The.membrane filter,11can processthe . 4
- AN e mceaae ae _\:_.,{ AAFRE s g

(Y H AU TR R uiii.u:{ P Nt e e @it nlvu o v el e AN

unprocessed_ agueous sampl e 2 and.obviate the needlfor\centrifugati on or complicated

TRETV SR BSIANLS M DICHLER L iu WS L MOCC HSMpAans nhaers asw wespaipraes sdll sacagaaron e,

microfluidic sample preparation. Since membrane filters.are compact and inexpensive,
SYRIE COSY 1 youudon, cnatmy SANKA-1I0NE PURL OPEration. rwiane nide, wie s aul

system cost is reduced, enabling stand-alone POC operation. Furthermore, thel membrane
ngers Hcan separate tue prasur from the whole bioou vens WIHROU adqitional user
filters 11 can separate the plasma from the whole blood cells without additional user,
ntervention or eguipment m under 30 seconds. The membrane filter 11 can be placed
intervention or equipment in under 30 seconds. The membrane filter 11 can be placed
horizont r\iv, bove the mlet 12 of one or more aamnanes 10 that is arranged 10 ailfl»w the
horizontally, ‘above the inlet 12 of one or more capillaries 10 that is arranged to allow the

intena PSS fiow into and precisaly il e & M4y chanbas 7.

OO he € 8 &b placad Ronzontally with BHeBr RIS posec S48 44
embeddectunderthe sirface 16 of the IC 6; below e Yr Misfe’a8Y fchambers 7. Fsio-
chemically¥furctional ized magnefic particles 13 and Gther Fagaitséantbe Sored ifta
dried-stai&itithemembrane filter 13; the capillary 10, the's&isorearaas s thesurface!df
thesI C, orrcombinationssthereof . The magnetic pparticles {13wcanibecdried:andsstoredtatithe
inlett122of ithexcapillary,,.onthe surface 16 of the |C6iinsideithesassay:chamber?7por
abovezassay,ychamber: 7. An unprocessed aqueous sample:2,ssuch:as\whole:blood,

contai ning,one:ar;moretarget: analytes 9 can be deposited jinithe:sampl ginl etsabove,or

e

u»ul R SEERILIL TLI 0 & RS FEETEIELANY }LIL (NENRE S P B L RSV L

near the;membrane.filter. 11 The large particulate matterin,the.sample, such.aswhole
blood cells, can,be.trapped Qn,top, or in the membrane filter 11 while the internal, sample

O LTV T JQE T ¢ 33 N e (RO TR TS LA FINS R EERTIIRE iy R R X Lol ) I LT FRALTH ARG *‘“““;“"

Bcontaining, thetarget analytes 9 Tows 1 the [Nl 2 gf dhecapillary 10, and iniadhe

assay chamber 7. The magnetic particles 13 can be re-hydrated,by the internal sample,7
awsiy CHAMDEY /. 1N wapncud panaos 13 AN DE 1o-uyutuisuy h}f he memal Seugne /

and can react with the target analytes 9 in the internal sample_7. The re-hydrated magnetic
and can react with the wrget auaiyies ¥ i the nternal sampre 7. The re-pyuraea mayieuc
particles 13 can sediment onto the on the surface 16 of the IC 6. The dried magnetic
parpreies 13 can sedinent onto the on the surface 16 of the KT 6. The dned magnetic
particles 13 can stored in adry sphere 62.
884{ cles 13 cap stored in a dyv sphere 62, .
[ Magnetic particles 3 that react to one or more target analytes 9 in the

oo4a Magnetic narticles 13 that react tn goe or more fareet analvies 9 in the
mternglsampleé cah bind strongly througﬁ specific chemical ‘interactions fo the

flnGtionalized the SUrface 16'6F the | €& TheRtimber of magnati cpartidles 1%
specificany bound (3 the aurfacet B thelic 8T eprasentaiive of ffid Concentration of
thetarfer analyte'd it the tnprocessed Bfubous sample2presented Shid the'membrane
filtertiro.et analyte 9 in the unprocessed aqueous sample 2 presented onto the membrane
[0049].0. The IC 6 can contain one or more on-chip magnetic force generators to
concéntrate sedimenting magneti ciparti cles:andzseparati onyspecifically<bound:magnetic

concentrate sedimenting magnetic particles and separation specitically bound magnetic

Levine Bagade Han LLP @ SLONZGOS00WO
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particles from unbound ones. Magnetic concentration force generators can be configured
particles:from:unbound:ones.; M agneticcconcentration sforce generators tancbesconfigured
toattract;magnetic particles, 3aboyecsensors 114.xMagneticiseparation forcesgenerators
can e configured o, remove.non-specifically ;ound; magnetic jparticles,from above the,

“(.\J\J! \vL‘ &)J‘l&&l\a RFIEL ¥ LTI TR Y AW

sensors, 14.;The.dried magnetic particles. 13 can be placed,at thestop,of the assay .chamber
N E e wrmr gt e JUD P X% R AP a e Ao S 2

Iyt Wl ol e KL TR L e PR G ¥ R AN Y

he re-hydrated 1g}ri?qi {nagnetic 11particles 13 gan sediment 410 the.surface,.16 of the IC 6,

7.4 T
abU\fﬁf SER SFREEINIS T sanTegeas Wb vasee ws $15 5.155'(1}" val po aeigrined DY e ﬂ@}gﬂ[ Qr

above the sensors 14. The length of time of the assay can be determined by the height of
iNe assay chamber /. e souXueS 14 0an DO Magocdie RATNCIes Sensors hadcan ot one

the assay chamber 7. The sensors 14 can be magnetic particles sensors that can detect one
OF mnwid magnetic particies 13,

or more magnetic particles 13. , L . .
0050 Chenucats, such as, bat not lintted to: aptamers, oligonucioetides,

[0050] Chemicals, such as, but not limited to: aptamers, oligonucloetides,
profeins, agents to prevent clotting, target analvies for internal calibration curves, bindive
proteins, agents to prevent clotting, target analytes for internal calibration curves, bindive
eatalvtc ggents, macnetic narticles gr combinations thereof miayv he dried in the
catalytic ‘agents, ‘magnetic particles, or combinations thereof may be dried in the

manthrang £ sy tnneg the rangllare 15  the carfars 1A ofthe B or 1in the dvied
membrane-filter 11 dong:the capiliary > Of the Siface L5 Yrithe!l teb i tRe'dred

- ; ' b Y o s cedvaaratae Foaad e pa cmboabdiond bar shhe Fentenmea el
reaESH ther t St the chamber 7, and e be're sl b lized By the'iriernal

T e S “Lm‘_,:m_-; ey o [ AT TR SR T J’_m.(“_._“_: PR S i t.r_,__._. N
sample® ¢ Thesechemical ! ¢AY be dissolved into the‘interna ‘sample*86r remain’bound o
thetsurfacesupdsiwhi chithey' were dried.
[0051]] Thestand-alone: assay system “Lcan provideresults\withiné60sseconds, 90
seconds,:.22minutes, . 3minutes,, 4 minutes, 5 minutes, 6:minutes, > 7rminutes,88:minutes,*9
minutes,; 10yminutes, 1 5minutes, 20 minutes or more from:application :0f the;unprocessed

agueousssamples2;
[0052] In,ayimmuno-assay - format, the magnetic particlesy} can-react foithe

target, analyte,9by binding, through an antigen-antibody \bond. y|n.a pugleic,acid, assay

mn onm s e e [RZELESGE £ 5 frc 3 S TN TR ol WS T E s St

format,, the magnetic_particles 13 can react to the target _analyte@bby[,bin ingt.‘through a

XU.UH'G{‘ HIE safgeavd paz i }% Cafl FEali 10 I vacgod huary oo 5 resgg thasveusgts o

complementary oligo-nucleotide bond.

LUBEPIC AL Y U U IS CU LIRS DO,

[0053] The stand-alone assay system 1can contain abattery 17 for power and a
{UUDS 1he stapd-alone ussydy Nyswan | can contam a banery 17 for power awd 3

digital display 3 to display assay information 1 . The IC 6 can contain all the analog and
drgiar display 3 to aisplay assay information 19, The IC 6 can contam all the anatog and

digital signal processing functions to control the digital display 3. The PCB 61 can

. chgutal sienal ’i)l‘OCE%?}j’lSl fungtions to control the digital disnlav 3 'fi‘f!?e PCH af i cmf

integrate analog and |g|ta)l signal processing functions to control the digital display.
inteorate analoe aad dicital sienal nrarescine fanctions 1 contro} the dhartal dieslay |

[5554] e mﬂ(The‘gyd e%‘lléﬁ% ave multlplelunconnected ncapljlfanes“lo‘l)efowamultlpIe
MmneAl Tho custopy ¥ ran ‘hq\;p sratdhints OOt ael paniilarize 10 helnor v df;n}e

unconnected membranes to deliver ‘distinct ‘internal’samples ) multiple unconnected

888 hambers 7 Hbove it wigrd1sCs 8 tormuiltipiaxed® operation.ple unconnected
[0055] chamberT ner&ydaming CarPhiavela membranetfilters 1 PERBIHEBr more membrane
filtérfassembliestcomprising’ multi ple2stacked:membrane il terst¥1of the samadrvarying
characteristics, swherejeachifilterican:besl oaded:withrdifferent :dried:proteins, sreagents, g
chemical's, smagneticrparticlestand:combinationsathereof . arent dried proteins, reagents,

chemicals, magnetic particles and combinations thereof.
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{0058] The charactenistics of the membrane filter 11 can be varied t©
[0056]unadate Thecharacteristics:of the membranesfilter f1kcan bevarieditoied or used
accommodatestheidifferent;sampl ertypes.: Thetmembrane filter:tktambe replaced or used

RO

ingconjunction with gporous,material like.aglassfiber,or gnitrocelluloge.strip.gseg

AW ABTAHML Y 2 Y LEL LS S PLh FY LIRS AL LRI

[0057] 4¢ Up The stand-al one, assay, system, 1 can be,activated when auser presses;,

L dluyairus, @ oo adan Doy e Gadniar wispudy 2 Ldin U a o ou Ledit 8k

=

button 46. Upon activation, ; LI st rendering on the digital display 3 can bealogo such as

a Utﬂll}?allk .tui;.xh EIRELRE T Yo 3 i | 1 Ul;..j, wvestx e eI ILIEL B oF ownliass s oﬂgseq\utﬂlt I\,uuuil“é

acompany logo..The first rendering can transition to a{second. or, subsequent rendering
Suaniaundn ¥ after & 4eiay. wov bl rendenng on the gigial (HSpi.dy il UG wfiaasu i

automatically after adelay. The first rendering on.the digital display can be omitted and
QUUE e assay Systein 1s tumed on thy aignal ullspiay Carl wispiay W second or

once the assay system is turned on the digital display can display the second or
subsequent rendermg.

subsequent rendering. _ . _ _ _
600% ] The second or subsequeni rendering on the c(iji,sai;‘al displav 3 can diw}afv thﬁ

[005 The second or subsequent rendering on the digital display 3 can display the
nante of the mrl‘lﬂmik: of mrerest, The cecond or suhseanent renderine on the digitad

name of the'molecule of interest. The second or subsequent rendering on the digital

dispiay Y S dis & indi cation 18 daposit 3 Unprocessed Silis smpie’. The
indiicafi ot depositaftuinprocessad AatesUs sample > @hcontaintthiewords “Swip
finger™ o deposit” oFplace” 6f “drop” OF “drip" OF "piit* Br “add” Br *tolich™ %br
"colléct” ot pipette”” ormilk™ 6F “apply™ and "press’. “Thelindicationtto’depositian
unprocessed-agqueousssample can al'so be an icon ‘of adrop, wrzanti concof iadropsovertan
inletrorisurface..

[0059]] The:user-can be prompted to press aibutton-46:asseconditime:onceithe
unprocessedjagueous;sample 2 is applied into the.sample;inlet:5.(Once theuserpresses

PRl N vy yiey \J.i FEIWILG LALRL LA e ARSI R LR KR CERLE WD

the.one.or,more.button, 46, second time the third or subsequent,rendering.can,appear,on
tk‘lg&dj’gi}t‘g‘l 1d‘i_§|gl‘§¥;3»,and; the assay. can begin. The third &or‘wbsequentr[gngq‘igg:ggn

JLIIEITE By R 1o NG ~AURREE § 15 X EX EAVIL R T SR NOR N
display the name.of the molecule of interest. The third or subsequent rendering can
aopseie ¥ THE Bl OF 188 MOISCe O Heresi, 18 muya Suuo\,xiu\,s.u ¥ LR ELERERTEE (Wit

display an icon or indication to wait. The third or subsequent rendering can display the

wixgnay 80 I0on O maication o wail, 1 he tird Of suvstyiscn Tomsciigd CaR dmpm}‘ e
time until the analysis is complete. The digital display can display the time until the
e upiid the analysis 18 compete. The aiien wspuay can wspay the tme anty the assay
is complete in seconds, minutes and hours, through an hourglass or with a progress or

IS Complaig S_QCOHGS,_ Hngies Ell".t(,} hours__ tm'mlgn an }.mm‘glasx or with a Progress o
status bar. The time until the assay is complete can refresh every second or every second,

status bar. The time uniil thg assay is complete czﬁx refresh e\fErv second or every 3§6\Qnd,
2 seconds, or every 5 seconds, or every 10 seconds or every 20 seconds or every

T weconds, or every § ceconds ar everv 10 recands or everv 20 seconde oy every 30
seconds 8?’§é§gm| nute. The'third or su sequenti renderlng c:f\n dlspfay A S80S bar that

copnnAde o pypry tmansts The thirdhor ovheonnent repdeeine ran dieplay oty har thy
CSRCTeHTadh SYERY Sand-or B HH D Satonde P S aR S Sseonds SP Yy b seond< br
ey NG e OF B0 030 EondS B Mg e Seconds. or every 10 seconds or
[0060] 2 seconipcs the His T¥complete theresiltsican be displayed in the fourth or

A

subséquent rendering i Thefourthorisubsequent:renderingeafisdisplay & qualitativesr

quantitative measurementof thelconcentrati onvof the:targetzanal ytes9 incthel unprocessed
aqueousssampl ez Thexfourthtor subsequent:rendering:can: display assaysinformationz1 .

aqueons sample 1. The fourth or subsequent rendering can display assay information 19,

Levine Bagade Han LLP i1 SLONZGOS00WO
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The assay information 19 can include the assay results, the time, the date, the assay
Theassay:information 112 caniincludesthelassayiresults,sthertime,ithe date,ithe;assay
system-serialnumber, the.patients| D or other-information.. The fourth;or subsequent
rendering,can,display, a,1:Dimensional ;or.2;Dimensional ; code. . The

n
Vo saidt WAL RS WRSRANR RSB GRASRIEL LK RN DAL SN RLAZEL ¥ A L1

quantitative;Qr .,
qualitative measurement .of the concentration, of the target anayte,9 can.be encoded or

e prve e EE AR R R T e LTt R ARt F S S rin TR TR LY v S i 1T QA w Qonay

encrypted. in the . hSLMengonal L2 Ahmensiondl Gods. Thelime, NSdate iR assy oy or

system serial number or other assay information can be displayed in the 1-dimensional or
L IENSIoNAl COde. A SeC0MNhas y 1A0DHE dEVICE Can DE usou s n@CRINe-read 1he i~

2-Dimensional code. A secondary mobile device can be used to machine-read the. 1-
dimensional or -Phimenswna code 1o retrieve the assay mormation. {he digital display

dimensiona or 2-Dimensional code to retrieve the assay information. The digital display
3 can be an LCD, LED OLED or other digital display. £ach element of the 1 dunensional

3can bean LCD, LED OLED or other digital display. Each element of the 1dimensional
or 2-Dimensional code can be rendered by one pixel of the displav. or 4 pixels of the

or 2-Dimensional code can be rendered by one pixel of the display, or 4 pixels of the

disniav, or O nixels of the disnlav, or 16 nixele of the dianlav

display, or 9 pixels of the display, or 1 pixels of the display.

OO Theris randering, the S200na rendenng, the'third randermg and the
fouith renclerngca So08ar i A% order BF cah beGmitted.

(605271 Onlydhise the 8888y information 19 isiUploaed ttoiaisécondarymobile
devicethetstand-al one* 854y device 1¢an be deactivated tusingtthettiesr ot blittons
46 Thesbatteryr 177 of the stand-alone assay system ‘1canibetremovedtbyrusing:difingenor
otheriapparatusstoropen:a hinged: door on the bottom «cover «45:0f ‘thesstand-al oneiassay
systema 1t The:hinge:door-can:break away along an-intentionally sweakened:segment;ortit
can:containalivinghinge. Users can open the hinge and gain:accessitoithe;onesorymore

LRI XS RS .(\w; - ﬂ.li LA Wt R % el LOWIREE RS SLERRANITRRELI AN o L LRLN 3

batteries, The.battery, |7;can, be removed from the stand-alone assay system; 1, and

discarded ;separately or retained

R R b U 1T acRd.

100631 The:Sendalong a5y system 1may conian one. two. fhree,four or.mare

separate wireless modules. One example of awireless module.is an optical wireless
s prat ad WITRIess moduics., Ung camupie 0F 8 WHSICSS MOAUIL 18 81 (psivm WINQISSs

module using the digital display 3. An optical reader such as a secondary mobile device
module using the aigiead aispudy 3. An opocas reader such as a seconaary mobtie device
with a camera can be used to machine reach the digital display 3. The secondary mobile
with & camera can be used to machine reach the aegital aispiay 3. The secondary mobile
device can have software to de-crypt and translate the assay information on digital display
3de‘*.-fic:e can have software to de-crypt and translate the assay information on digital display

[8064] The wireless module can have a nearfield communication module (NFC) -
08N IEC 143 N EABe b atractive Wirdless module et tdTow Godt T ¢ -
sécurity, and-eb88 Gt integration. e The' 8885 information™ s it Betassociafed With a
patierit 1 D#fromwhom'the Sample 2Wastaken.  Thistingy be'done by ather interrogating
the'stand-al onerassayraySeniawith s NFC2reader: (suchbastsmartphone), roptbysating
sequentiallylscanning axserial numberrohbarcodeti dentifying:the:stand-alonerdssay system
Jandsapatient's suserzl D barcoderor:serialanumber.¢Thei dentifiers:of-thespati entzand:the

1 and & patient’s user 1D, barcode or serial number. The identifiers or the patient and the

Levine Bagade Han LLP 12 SLONZGOS00WO
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stand-alone system can be uploaded n any order. In a hospital setting, many stand-alone
stand-al one:system;:cah:beyupl oadedtinrany:order . Infa:hospitalisetting,:mahyistand-al one
assay;systems lrmaysbein usexsimultaneously.foridifferent.patients,;andit is desirable to
automatically,transmit.the assay results to,theymedical »gecordsns‘ystrernivgi‘?thpnq further

LELZER LS AN e L2 R te \-‘\-‘J.l—.l*. NI TN LT S L VS W LK al!.l‘l-‘:} X

staff .intervention.once an assay igicomplete., This,can be,accomplished by,placing the

doviualuul aasay SYoils I AL Ty UUH s ane

stand-al one assay  system on an NFC reader as soon as the assay,is started, before the

i;i5§av5’ 18 Sidx [ARICIRgE (% ST vl u}.i}.}ruueﬁs@ﬂ itq;eL(‘SUL!S Sﬁl‘ﬂpw ) }Jzuvvm& Gl wic sdiid-aione aSSa}’
is started, before the unprocessed aqueous sample is placed on the stand-alone
Sy»tdif 1, OF el INE SamMfns v provey O e assay 2yoedis o ouCh 8 NFU reader may

stem 1, or after the sample is placed on the assay systems . Such aNFC reader m
%t/)t:_ [3H (h]é shape of a man Ue # Sm'e,ﬁm on which ung Oxsymurt: stand-alone assay systemy ?y
be in the shape of amat or a surface gn which one or more stand-algne assay systems 1

may be ptaced while an assay s ronning, or contam a flat or almost Hat surrgee on wich
may’ be placed while an assay is running, or contain a flat or almost flat surface on which
1 -?lace the stm%fgi.ione assay system. 1 ﬁe NEC reader may poll stand~a§me assay
to place the stand-alone assay system. The NFC reader may poll stand-alone assay

systems 1 olaced on g wadfars (o mondior the progress of esch assay. Ooce the assav is
systems 1placed on its surface t0 monitor the progress of each assay. Once the assay'is

complete, oPwhilethe 288 1§ 1 Brogresy, the NFC Feader iy trasamit the restiitétdthe
miedical' redorde Sy S and optinally provide 2 Alidiovisial indicaion that'dtest s
finished! Automatic upload 6f &g resiilts minimizes'statt timetrequired T YO aR8E&y,
and‘avoi e For-prostie manual! &t&ps.  An audiovisua iaarmésignaliiaytbe’providedio
warnestaff thattthe: stand-alone system 1was placed ontheiNFCrreaderrmat,zorhasinot
beenrassociatediwithra patient: (e.g. if the staff member ineglectedttosscanithexassay; system
barcode) } Amaudiovisualialarm: signal may also indicate:asresultithatrneedsto:be
addressedjimmediately..

[99551;] A thin, E’th?Qt,i,VQ sheet of paper or kprlgs{tri corother,material can.be,included

R RN £ AT Ly L.u.u.\d FCENOR STENSE N P S AW 473 W wE kS

in,the stand-al one,system, 1 packagi ng to place between the re-usable.NFC, reader andithe

i DlaseTasos avnewe LICLAVTCEY 11“: PO U0 L Y8 e TRaWE) it ¢

i

disposabl e assay system thhat has hazardous samples placed on.it.-The thin protective

ULIPLIDR R a2l Y By o AT DdS HHZaTU0US sansprres baamaas O L 1 1IE n Frvavnar v

sheet can be discarded, with the assay system once the assay .is complete.
sheet can be discarded with the aoNALY %(mmu Onee e axsuy 18 L:u.u.l;gt:m.

[0066] Another embodiment of the NFC reader can be attached to a biohazardous
{uuot] Another embodiment of the NI reader can be attached 10 a hiohazardous
waste receptacle. Used stand-alone assay systems lare placed in atray or slot on the
waste receptacie. Used stand-alone assay systems 1 are placed m g tray or slot on the
NFC reader, where they are interrogated by an NFC coil. An audiovisual indication can
NFC naéde -, where they are interrogated bv an NEC pail. .s%?_lmldmwsmi mdicanion can
be provi If the assay results were read successfully. At that point, the user may

be provided f the geav regulic were read cuecacsfinily At that noant, the user mayv
actuBte a button OF Tever on the NFC reader cals ng the stand-al one assay syslem 1to

et ifethioharardons WAt eceptada 47h Bother embodient, this mechaniem 1Ray be
aCiliatedaitoniat cally* viahioteP B sol erioi d SAER Sarnd- alone 4l g iguay be
intérrogated'siccessfully @ thianother embodi ment the NFCFeaderandliidesioh&or more
slotstrtray3 thatallow thelstand-al oneralssayray sterfita rest imedritappropriatetorientation
(e-g.thori zontal) itospermiti theassay/ tosrunzaOncethetassay: i compl eteroriotherwiseion
terminated-and:thexassayisystem:isysuccessfully:interrogatedsbyithe NFC-reader ian

termunated and the assay system is successfully interrogated by the NFC reader, an

Levine Bagade Han LLP 13 SLONZGOS00WO
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actuator opens, flips, or rotates the way or slot door to cause the assay system to fall into
actuator;opensyflips,. orrotates;theitrayiorisl otidooritocause the assaylsystemgtaifal into
thejwaste receptacle.e Thiscembodiment.has multipleadvantages;in:giclinicali setting:: are
minimal, bench, spacejig; required, ;staff contact with bodily,fluidg igminimized,,results are

“}J FANLEP LA EarE T X FAW FERERB QR €3S Peri g A% LTI

o Quiicts syan

u‘pjl oaded ngtg[nyg_thi‘ggllny.with minimal ,assay system handling, and used stand-alone assay
S}fg .?U‘i are Separazegl&f}r%mm(])ltag((x\{ ?%giocai may incorporate encryption and

67] . . Thecommunication protocol may incorporate encryption and
awwRCABON Profocols 10 SnsSUre Pascan valn >Cuiny auw weusanis y VOMPRARCE, i one

authentication protocols to ensure patient data security and regulatory compliance. In one
embOdIMEnt, ¢ sane-a0nNe 88y sysiont | MAY use a WyPowamng delumae w \~'¢:1f1i_}*"

embodiment, a stand-alone assay system 1may use a cryptographic certificate to verify
that the NFC reader s authonizéd 10 access assay data. Lagewase, the NFC reader may Ose

that the NFC reader is authorized to access assdy data. Likewise, the NFC reader may use
a crvptoeraphic ceri%fxcate to verifv that a stand—ﬁone assay system 1 is

a cryptographic certificate to verify that a stand-alone assay system 1is

genping,  Annrontiate encrvniion fechniomes s} miid be ysed o ensure reoniatory
genuine.” Appropriate encryption techniques should be used to ensure regulatory

comph ance (g Fil BAR £IBS 148:3, and relevant NiST Eadarde).

(006811 Alllunctions paformed by ah NIFC Taader @halSotbeimplamanted By an
opticalt readerthat !¢ machine-read the digital display 39rother‘optical wirelessmodule
iftthetstand-al one> sy’ sy sten |-

[0069]1] Toermsurethat: the assay system is placed ontthe!NFCtreader,or:oredlflat
stablessurface, .therassay: system 1 may visually request ithroughtthecdigital<display’3ponce
thessampl e:22has:beemapplied, that the assay system |1ibeyplaced:onitheNFC-reader.”Once
assay,information, 1%igavailable, it can be uploaded directly sthroughitheeNFC-reader;into

araery At SRttt

IR CR D \-‘l!

medical, datahases; The assay. system 1.can detect proximity toitheNFC reader to.ensure
that it is.placedflat, during, operation. |f close proximity to,the:NFC reader.isnotdetected,
S JE N TFL R QN N SISO A 1 L

X Xr L L T ot A E RIS L 7 LOCTIvE T TRatT 51 Ul o,

' [ through awir modules..An. NF
a0 exror message. can, be displayed or communicated through awireless modules. AnNFC

antenna can be integrated, on the PCB 6 1
ARICRNG CaN De vudwiawsl On e PUB 61,

0070 Upon activation, the stand-alone assay system 1can display a message
'[{U_U! il t.gmn acuvanon, the stand-along axsay &?lm:m P ean s:us%eaiya ESNEEE
indicating the amount of time allotted before sample 2 must be introduced. During this

mdicatng the amount of time allotted before sampie 2 must he introduced. Drurmg this
sample introduction time, no buttons 46 may work and the digital display may not change

sa;}uﬁe miroduction fime. ne buttons 46 may work ang the digital disnlay may not ihange
until the sample is introduced. If no sample’2 is introduced, at the end of the’'sample

Ot the camnle g trodiced WWno sample 2 18 ij}i‘ro ?ilg,ﬁd at the end of the sgmnle
introduction time, the stand-alone assay System wil isplay a sample introduction error

Alfretein Arta: the Sammdanay et scommad IkdisPltormation 1Btwillipaon error
displycPititant encoded R un-ehcoded format. ' Assayinformanion® thremain

di splayeddit thiedlgital ‘digpay°316re thar miAlite, 2'riintites; 0' Mindtes 230 minutes,
Khour,2hours, ¢ liday 22tdays,yI-week,: Emonth,iiLyear oriuntilsthelbatter idischarges.ites,
Alternatively,massaytinformation wecanlberdi splayed:formapredeterminediresult-display
time,swhich'cankbe:10:seconds,:30tseconds,d minute, 2 minutes,z5iminutes, :10cmi nutes,

time, which can be 10 seconds, 30 seconds, 1 nunute, 2 minutes, 5 manutes, 10 minates,
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30 munutes, after which time the assay system | goes into a results standby mode where
30:minutes, ¢af terywhichrtimesthexassay sy stém:hgoes;into aresults:standby, modewhere
tty_e(di gitalydisplay is tur_nggl;;gtf ;mt_QgQQns‘gr\;/gfbattery;charge; [,Qgstandby;njlodg, @user can
press,a button 46 to,re-display the-assay,information, i.for the result,display,time.

ELRE ¥ R ¥ o WA RS TN RE2LNE B2 SLLL S

Alternatively, fo,Qhyiate the need for.a

button,46,.the assay information, 1 cancbe,, e

PG Al y U  ene% BIDAY S 81 Loan

displayed.with,aduty. cycle. TQ;gongene battery charge the assay; Infrmaian i Ganae

\All\?*}&‘l" LA E
displayed for aresults display time after which the digital display is automatically, turned
U?E) EX « STRndoy nmne. nsiﬁ.s?étleﬂﬂ OF the standby Uﬂ.lc,g wre Ly LS;E). ??;/5{'&‘: 1D, 1 IS A E!I,Xf

off for a standby time., At the end, of the standby time, the cycle restarts. The digital
dispiay van velashed on and off to convey wal the test has vren completed.

display can be flashed on and off to convey that the test has been completed.
buu %] At any pomt, the assay system | can flash the display 1o convey urgency,

[0071]" At any point, the assay system 1can flash the display to convéy urgency,
mm\}ieﬁm, attenfion 1s z}gggg‘ action 18 needed Or errors.

completion, attention isn , action Is needed or errors.

O Reasy s Lan il i S SR R IS8,
reqesingrA Sample, andlyzing restlt, time remaining, the TestiltsTand &8s Erors Carbe
but et imited s irtarmal’ salf-festing BTFS, ‘Smple introduction timeilaion,
tiltingedf the'a8e8) ) &t& invalid controls, BF others

[6073]] Therassy' system 164 have ohe of idieipatienttidentifierssor
identificationrel ements,. for example the patient 1D iand thesassay:sy stemiTDpresentedron
thexbox,.thezfoil ipouch,.the assay system 1or the digital «isplay 3. ThesassayssysteniliD
and:thexpati ent¢l Dycanbesbound: together in medical databasesifortbillingsandidata

Eoretey

handling., Alternatively, the.assay system |D can bereadiby.asecondary;mobileydevice

vty Dty Yt Te st e ey Iataln O

that,can;also:he.usedit,input the patient 1D through thejkeyboard,fingerprint;sensor,or

Casetid, & f LR T IO IRBTG 3 WT Paeaan s

camera, A,photo,of the patient.can also be included in the,patient;|D.

The assay system can have a port for wired communication.. The assay system can have
EhE anda y%a/ymcm can have a Bus.s. Tor wired CommuHeation. 1 he assay S?&ltcxu can f1ave

an NFC module for near field communication. The assay system can also transmit
an NFC moduie for near trekl communication. The assay system can also transnut
optically through the digital display or other embedded optical wireless modules. The
opucaily through the drgital qisplay or other embedded opucat wireless modules. The
assay syStem can communicate through multiple wireless modules simultaneously. The
as=qv sygter,l Can cormmuincaie till’i)li!.-ljh mulliple wireless 11‘10-dil§<ﬁ simuitan (Hlfi\,t The
wireless' modules can be integrated on the PCB 61, the C 6, or the digital display 3.

sireless modules can be ijteorated.on the POR &1 the 1.6 or the dipital dignlav 3
[bd‘fé] The present application incorporates by reference in‘their entirety U.S.

Patent-Nos. 8,898 328 e & L4 D01 shar ragued Ngvember 25236146544 0bs,
filecFSciober 24, 2014-and sstied JanUary: 2632016 and’ U S Patent-ApplicationNos
14/878,760; il ed- October 812015, 1137858, 704 filed April -8; 2013;land147942,003 filed
Novemberti6,12015ctAny defails'and € ements itthe'af orémenti onedipaiénts and patent
applicationsicaribe:usediin:conjunctiontand:combinationtwithstherdisclosure hereinent
[0076]ations ¢V ariationsiof theisystems,:devices and: methodsthavesbeenishowniand

{0078] Variations of the systems, devices and methods have been shown and
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described herein by wayv of example onlv. Variations, changes, and substitutions can
o' ' § s 2 b

described:hereinsby:way: of :exampl esonly .V ariations, ichanges,:and:substituti ons:canhe:

methods;absent ; and.any,one,or, more,element.of theidevices;can be.omitted. .V arious y.

JXENR RS TN SAT (} PR NS VR F R AV ) U\.r'l;i'k' My 2 S A%V LAK IRLRERIL LD R AL I et SRS R R KL }'

aternatives and combinations.of elementspbetween the variations.described herein may be

Clll*l.l\.’ R S % 3 § }}kluilhﬂllt}ii&.‘ i. ﬂ.lé!kta, LU RLRS LASAVT 23 2 Gi.!}.}.ll\.- LRAIEES LSACIILICATALAS A1t thits
- e E 3 -

occur.oForiexample; the;methods:can be.performed:with.any-oneyor;moreelements.of the

employed.. All publications, patents, a@q),patent\appl ications mentioned;in, thi

\){J\--vsu\.-utu}ﬂ. i wes v asedlpra g DY Mlaccvndn’oe wse aasae SXICHT dx it easu lndl\ id{lai

specification are herein incorporated by reference.to the same extent as.if each individual
puviaasr, PAten, OF pawc ot nppovalnag Was speciiicaliy and mdrvidually mdicated 10 be

publication, patent, or patent application was specifically and individually indicated to be

meupolasia vy referenve.
incorporated by reference.
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CLAIMS
We claim: CLAIMS
We clam:

1. A stand-alone assay system comprising:
. A stand-alone assay, systemy gqmpri sing:

SE S Pl

! I%pigqﬂedlhorlzogt\al Lyllle IC containing a precise volume of filirate;

an assay chamber above the IC, containing a precise volume of filtrate;
& locuiurane fier o ifer whole ETTRIRIE N

amembrane filter to filter whole blood; . . , o .
a capiliary below the membrane fuzer tat is configured to wick the filirate from
acapillary below the membrane filter that is configured to wick the filtrate from
the bottors ot the membrane filter nto the assay champer;
the bottom of the membrane filter into the assay chamber;
a top surface Wl'ﬁ} an inlet above the membrane 3‘;1 ter:
atop surface with an inlet above the membrane filter;

Sbattery, wherain the SyS&m 13 configured S The Battery % Tos davarS sower to
ho {0 an
tki\eel C; ana
1) q-\_e n A ?t Al avsds et c-i’-s]n a;cﬂw]nqr r«pn«sw;w\vl_.ﬁnn b ﬁ»’;x;}n; é;_p\]n‘ o
a8 ¥ reslitt display, whérem the display comprises&digital“display;
whereithe'inlet'i§ corfigured 16 collect whole'blood fromeaisamplessirtace
swipediatrassithe topPsurface, and wherein the wholelbloodtintthelinl etfiswicked!intolthe
membranesfilter,.andiwherein:the IC measures atargetiandytetinttheffiltrateiinithexassay
chamber .

23 The:systermyof :claimy 1, wherein the inlet has apronounced.edge;and;aflat:edge,,and

i
wherein.the.pronounced;edge is above the flat edge.

¥ 4 . .
Y LR T =

3, The system of .claim JI wherein the top surface can be,hydrophaobic or non-stick.
01D By wadd OF CLIRNEN 1, WOSTEH) RS o SUTTRCE Ca1 ‘Dt‘- ls F UL OF QH-SUCK.

4. The system of claim 1, further comprising awireless module.
4, The System of clann 1, further compnsing a wireless moduie.

5. The system of claim 1, wherein the IC comprises electrodes.
S. The system of claim 1, wherein the IC comprises electrodes.

6. The system of claim 5, wherein the electrodes are configured to perform electro-

3 Tv‘,‘hﬂ SS\,-‘C‘- .ﬂ«\ 3 :‘; ¥ 3 i ] \ 3 ) :~. ] ") v;}n TR VA,.:‘:.\" T ot -
hemisriastem of claim 3, wheremn the electrodes are configured to perform electro

cherstries.
7. The system of claim 2, wherein the pronounced edge is above the bottom of the inlet.
7. The system of clamm 2, wherein the pronounced edge is above the bottom of the mlet.
8. The system of claim 2, wherein the pronounced edge can be above the bottom of the
inlet.he system of claim 2, wherein the pronounced edge can be above the bottom of the

nlet.

Levine Bagade Han LLP 17 SLONZIDR0OWO



i~

il

) joad R

o

5

s

29

WO 2017/062991 PCT/US2016/056464

9. The system of claim §, wherein the flat edge 18 Huosh with the bottom of the nlet.

9. The system of claim 8, wherein the flat edge is flush with the bottom of the inlet.

10, The system of claim 2, wherein the flat edge is flush with the bottom of the inlet.
10. The system of claim 2, wherein the flat edge is flush with the bottom of the inlet.

11, The system of claim 1, wherein the inlet blocks the membrane filter from contact by
1§.ulp%wstem gf claim 1, wherein the inlet blocks the membrane filter from contact by
8 USeY Quiiny wie,

auser during use.

12._The system of claim 1, further comprising a phvsical mesh between the filter and the
12. The system of claim 1, further comprising a physical mesh between the filter and the
indet. wherem the mesh is cen.tmmgg 10 protect the t‘z,!lter from contact,
inlet, wherein the' mesn is configured to protect the filter from contact.

ho gustem of clany wherain the flat sdes 1g pasfionrad {0 not ool

1§2The systemo dam' },’whera n the ﬂat edge i configured to'hot*co

sty gasvnie fE
fect’a sampi€ off

A eyt crnsbea e DI SNV i—‘xx\A AR TR Y S A ,:m»f!m—.n ;.ﬁ FRGINEE: 1 RN TS ot o ﬁ_-‘w‘-n»n‘. A
afswipetisliface-and wheran the pronounced edge isContigured o'calTes’ s ample off a
PO T N
swi pedjsurface:-

14 ASmethodlof ‘usingza stand-alone assay System:comprising:
lancingzaebody: part,,wherein the lancing .comprises:allowingsabodyffluidito:exit
thexbody,part;;
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swiping;the:body:; part: Qver- a squeegee on the assay :system,whereingthe; squeegee
directs.the.body, fluidyinto,an inlet on the assay system, andwherein; the,assay, system

ERE i © EX LR EOEL TRRENGE VAR R ey CREREE Yo 20T T L2

further comprises.an,IC, &) assay. chamber ahove the|C. a,membranedilter,.a.capillary

below the membrane filter.
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filtering the body fluid, through the membrane filter;
sucadg e vody HG anougn e MemBrane e,

wicking the filtrate from the bottom of the membrane filter.into the assay
wickiig the fltrate from the bottom of the membrane hiter mto the gssay
chamber; and
chamber; and . ) _ _
measuring a target analyte in the filtrate in the assay chamber with the IC.
measuring a target analyte m the filteate in the assay chamber with the {C

15. The method of claim 14, wherein the body part comprises a finger.
13, The method of claim 14, wherein the body part comprises a finger.

16. The method of claim 14, wherein the body fluid comprises blood.
16. The method of claim 14, whersin the body fluid comprises blood.

Levine Bagade Han LLP i SLONZOOS00WO



WO 2017/062991 PCT/US2016/056464

175

Fig 1







PCT/US2016/056464

WO 2017/062991

375

£ 814

514



415




PCT/US2016/056464

WO 2017/062991

5715

/

S Ol



INTERNATIONAL SEARCH REPORT International  application No.
PCT/US 16/56464

A. CLASSIFICATION OF SUBJECT MATTER

IPC(8) - GOLN 27/26, 27/416, 33/50, 33/53, 33/543 (2016.01)

CPC - GoIN 33/53, 33/5302

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum_documentation searched classification54s§stem followed by classification symbols)
IPC(8) - GO1 N 27/26, 27/416, 33/50, 33/53, 33/ (2016.01)

CPC - GO1IN 33/53, 33/5302

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
CPC - GOIN 27/26, 27/416, 33/48, 33/50, 33/5304, 33/543; BO1L 3/5027, 2300/0636, 2400/0406

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

Patbase; Google Patents; Google Scholar; Google Web; Espacenet; Search Terms: analyte *, assay *, batter *, blood *, calculat *, card,
chip, cover *, determin*, digital*, display *, filt*, finger*, hydrophob*, IC, immunoassay *, inlet*, integrated-circuit * membrane *, mesh *, .
protect *, sampl*, squeegee*, surface*, swip”.target*, whole, wick*, wipe*, wiping*

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to clam No.
X US 2013/0230913 A1 (Florescu) 05 September 2013 (05.09.2013), Fig. 1, para [0036]-[0048] 1-2, 4-10 and 13-16
Y 3and 11-12
Y US 201 1/0053289 A1l (Lowe et a.) 03 March 201 1 (03.03.201 1), Fig. 4, para [0488] 3
Y US 201 1/0005341 A1 (Neijzen et a.) 13 January 2011 (13.01.2011), Fig. 13, para [0036] 11
Y US 2001/0012612 A1 (Petersen etal.) 09 August 2001 (09.08.2001 ), Fig. 6, para [0065] 12
A US 6,300,141 B1 (Segal et al.) 09 October 2001 (09.10.2001 ), Figs. 1-3, col. 9, In. 1- col. 10, In.| 1-16
59
A US 5,366,902 A (Cox ot a.) 22 November 1994 (22.1 1.1994), Figs. 1-2, col. b, In. 41-col. 6,In. | 1-16
36
A US 2015/0044097 A1 (Florescu) 12 February 2015 (12.02.2015), Figs. 19-21, para [0158]- 1-16
[0160]

Ll L]

Further documents are listed in the continuation of Box C.

ry - - - -
Special categories of cited documents: "T"  later document published after the international filing date or priority
“A”  document defining the general state of the art which isnot considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
E” earlier application or patent but published on or after the international "X document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone .
C'teecdi altorgggl I(?s thgcﬁ?gclil)cailon date of ancther citation or other "Y" document of particular relevance; the claimed invention cannot be
. i ! s ) e considered to involve an inventive step when the document is
0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P”  document published prior to the international filing date but later than g « ;
the priority dale claimed &" document member uf the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
01 December 2016 O 9 JAN 2017

Name and mailing address of the ISA/US Authorized  officer:

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W. Young

P.O. .BC.)X 1450, Alexandria, Virginia 22313-1450 PCT Helpdesk: 571-272-4300

Facsimile No. 571-273-8300 PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)



	abstract
	description
	claims
	drawings
	wo-search-report

