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A desirable characteristic of inkjet printheads would
be a hydrophobic nozzle (front) face, preferably in

w@ oovbitepadT on wi t h hydrophilic nozzl e chanbers BOAUZI05/001072
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primng the printhead with ink. Optionally the
deposition of the hydrophobizing material is chem ca
vapour deposition. Optionally the printhead face
conprises atons avail able for coval ent bonding with

t he hydrophobi zing material. Optionally the atons are
oxygen or nitrogen atonms. Optionally the

hydr ophobi zi ng conpound forns coval ent bonds with the
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is a silyl conmpound conprising a hydrophobic group.
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the scope of the present invention, preferred fornms of
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only, with reference to the acconpanying drawi ngs in
which:Fig. 1 is a schematic cropss-sectional view
t hrough an ink chanber of a unft cell of a printhead

a%?PrFéjVIQGaItIﬁbélrmaféti*m'is”@’@tapfﬂieﬂ%ahlbdlbtﬂpeoﬁmamrmand
heater elenment; Fig. 2 is a schematic cross-sectional
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of Fig. 13. Figs to 25 are schematic perspective
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Q herein, the nozzles having nozzle rins 4,
apertu es 5 extendlng t hrough the nozzle plate.
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extendi ng through the nulti-layer substrate to the far
side (not shown) of the substrate. A |ooped, elongate
heater elenment 10 is suspended within the chanber 7,
so that the elenent is in the formof a suspended
beam The printhead as shown is a

m croel ect romechani cal system (MEMS) structure, which
is formed by a lithographic process which is described
|n nor e deta|I belom1 V%en the prlnthead IS |n use,
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generated wthin the chanber, on heating of the
el emrent 10 and form ng of a bubble 12, does not affect

w@edjoaaeasd7 chanbers and their correspondi ng noze¢EaU2008001072
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pressure wave generated within the chanber creates
significant stresses in the chamber wall. Forming the
chanber from an anorphous ceram c such as silicon

Nistté ibégorestheivigual qht;@t inthtefigl ia yddked dewhsteeam to the test site. The
oxynitride, q%l ves the chanmber walls hi
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the n cell 1 at two, succes e | ater stages of
{10 95 157 PraseNGP I BRSRECS PL A daigeh ataiel 1 Al aqysous

R kIHa: her, and hence grows, with the

resuF Igét?S%ﬁEangg rq f ink 11 t hrough the nozzle 3.

The shdyheding a $edettelwopture material ratest sie cnhwetrip of aqueous
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are e 12 so"that, by the Tine a certain
armamrlabf I|qU| d has evaporated, the bubble is

essenti shaped.,.The crea ressure . .
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through the inlet passage 9. However, the in

padskerd downstrapmr topiandtha testsite o 300 nicrons in
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rise in the chanber 7 is to force ink out throug

he
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Stfﬁgt&se)écteﬁefeﬂit/em;men whi ch the ink drop 16 that is
bei ng efﬂect ed is shown during its "neckjng

bef ore [fIBE of laﬁmrl@@@@o@ancexﬁthﬂ%ng%r&@@ th?FF‘e'SbQTBMd@d a
s maxi mum si ze and has then

bélﬁﬁ?@l%o alésge{i'l?@grs@ "the point of collapse 17, as

r ef | ect edai fnsmrlp of ejaebus widkirng maténdl onT\Ivblchcid; blapex'sit&;i ata

of the bubbl e 12 towards t Cfl nt ﬁ ﬁ g
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[ he drop), and some to be

J&?nk@%tf%e@f%tjrﬁat%gggage 9, towards the point of

coI | apse. al\ﬂm:bndfstmmef aqledis wlckmg inateriail havmgraatest S|te that

L Hiaios Arertie GeGy el dhaptide RenerlafiR Bxalerig’ B SSadte stip
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overcone surface tension forces, in order to brea
ofd flrskshooa’mlonllpst@amaf/\ﬂileﬂeaﬁﬁltawe nozzle 3 by the

[ f ot bubpl e 12 e
Coduane 1 APt aR At el ARRE ihju Mul fiimtication
t e e S8EsHd&tribhe a0setidndIecatitit updtrdi® BE tHaiwspsitd, evisual
drogeas it is ejected out of the nozzle is suffici ent

t dakel r@wtarrsé b@rngodqnpaﬂedm ioerthirgwirip for wielking alang the second
br forces are caused as reflected
b %ﬁR@f 8m§ﬁ§dh8§%&t1g bubbl e 12 coll apses to the
point of collapse 17. It will be noted that there are
no solid surfaces in the vicinity of the point of
col |l apse 17 on which the cavitation can have an

ef fect. Features and advantages of further enbodi nents
Figures 6 to 29 show further enbodi nents of unit cells
1 for thermal inkjet printheads, each enbodi nent
having its own particular functional advantages. These
advant ages wi | | be dlscussed in deta|I bel ow, with
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The hi gh degree of overlap between the el ectrodes 15
and the drive circuitry 22 also allows nore vias

wheirsaes9t he heater material and the CMOS net abCwAURM®A/001072
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| ayers of the interconnect 23. As best shown in
Figures 14 and 15, the passivation |ayer 24 has an
array of vias to establish arm %l ectrical connection

with t Eﬁ]he%érviekf’al IA%Y enatbAsl dpvsitifertdecapsiidstoans ehird strip
bet weeh the heater el ectrodes 15 and the interconnect
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1 is the sane as that of Figures 6 and 7 apart from .
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i ArRPpsitast at amuPFEeRMRIte-ats selreted) dGlNREY HHe anAYRRUS

b . .

¢ SR e B R0 (2L te o] B Psgice Ty abgoHashl a&Re

t heatbubdlbl e nucl eati on and growth, the trajectory of

the ejected drop is nore predigctahle. The heater .

el ement 1"{’)_0?@{%5%:5‘@"_6[!?@60&@ @é@sr‘mﬁ‘&ag @@etﬁgpﬁ%t'a test site
e’&BWﬁ%&r@Qﬂi f the e sif@ RS captife MeabAAI [RABHE BtfEnctionality
expand, they wll deformto relieve the strain.

Eltteatebinds &ua firsidocusaon dhetaigetmategial spos wigking ofifhe target

bow out. of the plane of |anination because its
tﬁ?@ﬁﬂ@%‘go"l"@&ﬁé"??ﬁﬁ%@ SE‘]?’OSS sectional di nension

and t her ef QiR fhel htatbeaHavieng furktiopalityttaacisinds to a second
Repeat ed bendi ng of the elenment can lead to the

f dooust ootheotargetavrieriabdhe heamatograriivapgihdving g site upstream

whi.ch [t | ' .0 .
o 0 B e st o bch] el 185 g6t o s HREGUARE vk ot =

t aéddtBaminker paiht iexthae sitenthesfirsedélesy time suthathabtheofisual
t he bubbl e nucl eation section 158, and. sl

ht | ey
s bl maeriabdees pUAEMbEMitidhe BabRaUS bied Gaamale wifhin the

pr‘ - .
TG RERET 0, PO, P hroatbgfaphy i MoiL i Ay Bbs a fist
beyagih egtanidiny betweenpthertestaditel @md thet upsirdasn siié &i vinéoit the

to relieve the strain of th rnﬁ eg\gansilon andlsuch te f
b&RMRIG ivaepkad apd grsscepd el eblegshPagialfRhysigaliachafate from
h - bipsieshd Bld @htld which
i st e ERIor AT bEaAIAR (pdokituhd fld ditcdny s ot

anble visaek labe! nidéealris agplied.Fi gures 10 and 11, the

heater elenent 10 used in this unit cell 1 has a
serpentine or 'double onega' shape. This configuration
keeps the gas bubpkg-rIgpd@iPHORBFITHE DRAVINGS t he

nozzle. A single onega 1s a sinple geonetric shape

whi ch i[d6periEié abave hindrfurthdranivaatagesofibe ipartionanay be

However the gap,159_ betweep t ends, of the heater .. .
o AR LTHEEFIGON kA OB G EaeHG TR MG ASS IR i Agfunction with
C %‘léed: ' RN dbWissYimekichcal . As a result, the gas
bﬁﬂ I'e P@sﬁ%&ﬁqy s"Eg;s\y/ved to the side opposite the 3ap
159. THNZ] cafigure 1 is a tap perspective view eta fully agsemaed test
ej ected drop. The dguble o a shape provides the
he%@agsaf%q&ﬁpg%%?%g‘vﬁﬁgg '60 to conmpensate for the
gap 159 so that the symmetry and position of the

bubble within the chanber is better controlled and the
ejected drop trajectory is nore reliable. Figure 12
shows a heater elenment 10 with a single onega shape.

As di scussed above, the sinplicity of this shape has
signi ficant advantages during |ithographic

fabrication. It can be a single current path that is
relatively wide and therefore | ess affected by any

o g S - o I L o a1 .



i nterconnect 23 when the inlet passage 9 is filled
with ink. A passivation |layer 24 is deposited onto the

wo opotrexeat | ayer 26 by pl asma- enhanced cheni caPCwapz0e5/001072
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deposition (PECVD). After deposition of the
passivation layer 24, it is etgched to define a
circular recess, which forns parts of the inlet
passagq18] Aigtifee2 gaam explodedview of thee Fige d smpadatus
plurality of _vias 50 are al so etched, ,which allow .

o ect r 48] GUBWEC? Fon Sider TR seRBoTAl g AlanerNesy s of Figure
tq.the top netal |ayer 26. The etch pattern is defined
by’'a | ayer of patterned photoresist (not shown), which

is renmq20} HigaR 4iha sgctidriad vigwn alarigdimesRef af Riguetd)

Fi gure in the_next. fahrication sequenc a.layer
of “photléhs IRBUiees EasidsrVIBMae CHoSI0REAI SHAARSSinbly of the
Tfrﬁ%.gfgpaéfaﬁuéshbﬁnﬁefeﬁ eﬁ{mediwbﬁgﬁ fral0afgf i ne a

cir opening. Wth the patterne hotoresist 5 1
i n pl ad@2] t Hagdiech éca side éxpledediencot B8 dhsomatdgsaphic

far as the sili.con substrate 2 1 using a suitable .
oaBESEeRRNY TG mpuire, ns sgecift BHaflels of & efacietative
t IHRBRL BRISIdriicN Brendshictt ©f compoREhftusTdhe @Worhatography
about 20 mcrons to define a front ink hole 52, using

a tipasadmdlysi | i con- et ching gas chemistry (e.g. 'Bosch
etch'). The sane photoresist nask 5 1 can be used for
both etching steps. Figure 17 shows the unit cell

after etching the fronDemRieEbDESERIPTAOM renoval of the
phot oresi st 51. Referring to Figure 18, in the next

stage dR3] adrigee 1 showsRefuily gssempledemeodimeny gfjaigstd
L AR YR Ao P Er ol 3o Alpstaf dorfees atop

t e toapoaent 2y and Béttoithhsuding eomponehbB0 trestireadilyssnap or
exposed and devel gped to define a first sacrific
ta@(rﬁp%'@g

Lal
s cRugditdogathsy ¥ia RIS 9P et cyinalgmen #% SBal - 3. 4 to

t ' A T,
1RGP0 PPl RG orlorhs Y 5t A8 oan be
depadily innaginéd tieapims Stharr alad réadithdisengageable from apertures 95
L Bl oL At BEend R B EER A SR Y A i 2
100 ; . i ;
LSBT Sobasantul o Binsad et i
pHuusireg cempdoentsdg! G XOseyastightly elinedpamat7drtbat is formed as an

CSPRBRLERHS e BeliPRSoy H ASEobBREF Dot abliro ctnes
si wardRest #Pandiess & RoE&al File J #ees tibupétiedr eiBdthe
by ‘adj usting the focusing in the exposure tool (e.dg.

stsgmpple)appiicatien pod. toyard ehe athes devwinstrearrhend pb

ARG AR e A BB bl 0,20,
sagrid freCintdgracahipnol coprisef£rasilemt bat fyidyissticOmatdraal that

next stage of fabrication deposits the heater material
3grevisiestsiicturakstabiliiy fortheiappasaiyeri® andwhighrean be injection or

PSS YRLLRADHES, AN LE Bt e 200 anc
mosErhpiget 9 inalérislidNgehionstly e As sHuavrnimathercross sectin i&Fig. 4, the

may aIternaLiveléwp nprise.. Ti AL N sandw ched ween

i be
upiseniiy S0dasanguichied andiimkheld an &he sy Foe1 1amp 70 by the
! ARIH Buack & Bt Sib{ls B0h0R0a BRSRALLRBUREUBERURS 30, 40, 50
t he heater el enment m nim ze corrosion of the an
i nprove heater |ongevity. Referring to Figure 20, the
heater material 38 is subsequently etched down to the
first sacrificial scaffold 54 to define the heater
el enent 10. At the sane tinme, contact el ectrodes 15
are defined on either side of the heater el enent 10.
The el ectrodes 15 are in contact with the top netal
| ayer 26 and so provide electrical connection between
the CMOS and the heater elenment 10. The sl oped side

c Y I Y L o Y Y e 1 N 1



Referring to Figure 25, after formation of the ink
supply channel 32, the first and second sacrificial

wa@eabfiadeds of photoresist, together with the fronAUplosgo1072
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53 are ashed off using an O plasma. Accordingly,
fluid connection is made fromthe ink supply channel
32 through to the nozzle aper'tque 5. It should be

s‘?ﬂscﬂ?@lﬁ( theP@sdth @ tid sidbaiatls Beirkf selecteditd meatesirdier elight
t e nozzl & chanber sidewalls 6, renmains encg sul at ed

bgomipsession with thegerigapending (ungied¥ing nasties Oh e ypRer surface of
hamber | si l.s. 6. Thi -
BRI R B B 2R i 0B MR Tford Rousing

r esmipasiehnéact after fabrication of the printhead.

Rt GRAL ot sBewn T 45,5 B R AR RprSelil S rplumn or
t ggs{‘}ﬂﬁy §? 3 @6rﬁ Ased &5 el &1 ba¢d sk Jfé}fen%lab@%tt stiff,

n6Zz n|ng cont’| nuo over rows
ninestt plastiard Olibam;mqm;scmt Esﬂdwsndela mUbideclkgsobthher

rparoneER (heshi Hgos bR MeLL theciol L se. e St 110
2‘|1'1a I%g(?? 3:5?\%'% Sﬂiﬁ’cﬂgw@éllyﬁiﬁﬁ(@d@l@@@éﬁld@tmo prli@‘i’on

r oof at this stage by,
emctphgz padhd loahtedsatdhe naesi apistream paintlogatior Obthq sidp 110,

ey b Toaatigrnd pad A L mIRASRY O Etioh o pad 100) that s

i ﬂscd?ﬁrrﬁ;h%arh@ﬁfwnﬂﬂpé@mo ot AEAtPRSs UFfacee UIDdi, (§) ®esedond

nozzﬁe aperture }& be coated. Howev ver, referri ng
t @Ia’ssgﬁlhmr vmskmg.p@dm (imsredjatelf dpwnsirera ®f paer | &Q.\tqoaﬁﬁmmg

L B3 Bl g 3R A et ot Piofin coupled

”%/%bhﬁig&té’d Wit fofd, ahé o gmidin%a \li@lalllyederﬁﬂfab&sbmlogwhen
process Wi ll renmove the hydr og%q ic coati n(ﬁgon t.h

r estumlated\gsitne testend gonbobsitas St CaPadi{heiRgzn Fluid
Chaﬁﬁgﬁﬁ?gﬁﬂlﬁﬁh r%&;?(g@ %g@%?hg s%?i%%b?QIBQt {%ﬂ AidkiHgemembrane

hyﬁrpa@h’gm qnmyedjﬁtdmeownstfeeaﬁ og Retlet#0) rb@mg)lnﬁitgdlr e 25,
it can be seen .t hat obi ¢, mat er.i.a
da@@w@@aaﬁﬂ Withyeaq %6‘5 ygm Ingisiiriaces 3&6 W%BH“ downstream

o B GG e w A A1 4PN BurabUEVE2, (e} arsaite or
orﬁp@ctrhen r&06fapplicatiort pach déﬂltl&atdh mm&tedlfm@ﬂng ingitest fluid
t he heat | t 10 )

e et el STROLAC, 08 5L 05cb 2 3408 o, BURYRRH s o
ariﬁer‘t %tél”ﬂ%é’rvﬁﬂ@%t& o kide Bgd Hia@deing iRt rcvPhrAuhitation

creating a p05|t|ve i Nk pressure biased
t omm wickirng: mmlznaeecmmenetmgxsuvme:qoh%%m@l%anei ql@maﬁ:iream of

e T S T

27oorﬁrl9\%hﬁzdtl§nii/hﬂ%eﬁ1méﬁé 439 aft@ﬁatﬁ@mféde%m% The W|ck|ng
hydr ophobi ¢ material onto the roof 44, whic

el Tﬁmlmia@@ i typically compispd e @ rjEpeRiiuiese memlb’arl@ maaterial.
B
ori nt heddl A siihebiafe mgéfiaR" a0kl W t2pp 168 § disposed

S Updtlueetiitng %éhﬁpléapgr&tmzﬁdommaﬁbéhe plastio banger 150 % ensure
The liquid is preferably ink so that the hﬁﬁ%{; %f
detbatﬂ'tﬁ pad éﬂ@p‘s ﬁﬁﬁWkﬁ‘@‘C{ cRpsiienfelatventosthe HdgTlving
Dk TS 5 HEL 1P SRS P, 98, o B ey

roof 44, is coated wth a hydrophoblc material 6 1 by
chem cal vapour deposition (see Figure 28). The

hydr ophobi c material 6 1 cannotbe deposited inside the
nozzl e chanber, because the ink 60 effectively seals
the nozzle aperture 5 fromthe vapour. Hence, the ink
60 protects the nozzle chanber and all ows sel ective
deposition of the hydrophobic material 6 1 onto the
roof 44 Accordlngly the final printhead has a

o, r



However, it is potentially suited to a wi de range of
printing systemincluding: color and nonochrone office

w@eooatieass7 short run digital printers, high spr€dAU2005/001072
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digital printers, offset press supplenental printers,
| ow cost scanning printers hi %‘h speed pagew dth
printers, notebook conputers "wth inbuilt pagew dth

HW%ﬁé&thé’ﬁfe‘cﬁ%@ @pédM@én@ﬂﬁbt@Mé@éﬁmmlmFlgnﬁm be varied

and nonochrone copiers, color and npno

fanc amangedm Blternafive estieedgd sridesied to Q@Bi%aﬂée Aq step

e o BN L 5 RGP b BT, o

PéKE\Mg bﬁ@ﬁ&ou@é&wﬁ;ﬂ@%pecmmwms apsies, toFéi—lGE’r@p[éDappllcatlon
(PHOTO CD Is a real stered trade nmar

k
kerrtid 420ap 1%/ PapiARt ef Be apHPPWHFRMHIY PbakempERspBogical fluid
mﬁfchf%%’?focﬂ u%@rgershpgf?&{ t8h95r HhPh ﬁéeu@bio‘l @él‘?lmd that
apric’ ers, canera printers and I't
t@bardammn@aimma.ala pradetermined byaioglcal mbleculeg complex of
ted b Kk ]

A BlIeS GRPINGY FERISCARLPERd Fotiehy Balsah e ey Bd il dudioates

fnﬁoe %ﬁst%h%é%‘?ta ié?é‘&@ IcBAdABNIA S stibjebheTIRP BFddenee or absence
e nents wt eparting fromthe spirit or scope
06f theepriedetartriined aaalmeonadhg stibjast frbﬁdWhmh’ethﬁrféQ@iﬁ taken can

TS TS B e SR RSl L praee ot
IRt Eﬁé"lﬂofﬁ’@ t8Bturd ﬁxeﬁ@hﬂds Bo0hd t6thd hredinveithe mamlerane

an 1 nkjet printer type device. O course nmany
dil 80 et éime tetdeiteds coul d be used. The nost significant

it L8 AnATEIA TetEt slibdRfEh B0, SR Elopees o

SRREBNaRBA, theaRiols padshee tatergly- amtE\iértlcaIWOsmmﬁgned
drop ejection. This involves the rap

weglstive to paeh QH‘@@NB@@#’S%% '@UWT@H%&BWPQSgﬁ of pﬁiyevmg the
WAt ) t

SSShelh ol Sy o e o BB e o racly
C grdgitiedanat aligrenent| Ienglhseanqb afrahemast mayi ke V@ra&ittct suit the

f f d 02%. f t t
{ DreferpnansnibaseRARd ik peastia Bapts oaiesd Bt P he
nost S' os‘lﬁ@%\ be}rgﬂb%éﬁ‘s bﬁ?&fiseé]fgheﬁ dirdlgtlguntier a

S|zea rlccystas haveavery
sahipld eiobamtlcmwa;mrture ddaprabideddnithe heusinggempenant 20. In

tegi%ce ioeoShpappla 100 HEF PP St 2R AR Blfies 1 &
el\é‘ﬁyélé/rkfr}éftapﬁ’cg.irﬂ o BRRY. ale BYOSkESNES, td Witk insa dotvnatream

i gni ant emat the current limt of around 300
n@lzrelchenpee vpcklngme:adrs fbom right 4o Ieff a3 shewedn figs: 5% Once

s LR e BB M A THTSER 16t

s Surfast Hzeéﬂbefoembﬁd @Bntlﬁué@mv@kdm @i dalnstam
p nting and other high quality i gh speed,_| ow

prdlmlng taguighanembrane 130 ipand ﬁW@UQBd%trséﬁ?e-ﬁ?ﬁd&Pnfml site C

h
Ié%h 2 @gtaol%ﬁppﬁégegﬁg%@?rteﬁﬁ gbﬁ%g?%&gﬂ g\ﬁthha?l'yégerture 50
( I@%Mk@f\tewswtrtﬁd torgfol 56 @ aitd positiemsllyi augnged(far @ewing

or nore) photo raphic qual ity output |ow
nethmtmh apemgeo"@sw aRde a§$%bb¢%{b ditioned i ramp 7RaRd the

Cross t per page). Al
of SRR %f1e(g ufFE\éggsaénﬂ %gréest%%or"ﬁgﬁgg’ééd by the ink
jet systens described belowwth differing | evels of
difficulty. Forty-five different inkjet technol ogies
have been devel oped by the Assignee to give a w de
range of choices for high vol une manufacture. These
technol ogi es form part of separate applications
assigned to the present Assignee as set out in the
tabl e under the heading Cross References to Rel ated
Applications The |nkJet deS|gns shomn here are

ey



Auxi |l iary mechanism (8 types) Actuator anplification
or nodification nethod (17 types) Actuator notion (19

wao ypesd2ehozzl e refill nmethod (4 types) Method BET/AU2005/001072
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restricting back-flow through inlet (10 types) Nozzle
clearing method (9 types) Nozzle pl ate construction (9
types) Drop ejection direction® (5 types) Ink type (7

types) [38p Wﬁféo@t@mﬂh@dy deﬂnﬂbﬂﬁwﬁeﬂth@s@mple 190 has been
repr esent ed b hese axes contains 36.9 billio

papplied ¢o spof >( 4 rand waterablyiatierjtiee samm 490 mﬁlb@eﬁcﬁﬂowed to
“liofla tRIoBRTFLEL B<FERE T8 sRIRoE B 200 Rl ot contair

Vigablyge ndtetial islapplitd to spotar0d o.aluptstveampacua@e Sipbt 402 is
the possible con gur ations. | nstead, rtajn ink

et
| psaionals aligesl niDEn ARATLER J0@YIAE If HAYEE GTEPbIENt 20 for

SSERBP LS ol AR ST hgaq 0. ARt

Rerﬁfbaﬁeesoo wicks @dr&dmuépplyldmvndsmmm d(nsihelnrough paett 100, then
t

S S 17 A AT

O?H%ﬂy%%&%s’l Rﬁgn@ﬂf‘roﬁgh FRLAI %fbd B@nt&hﬁ@‘ﬁéd 1W5fhen

45 exa s can be made into ink g
prthrougbadating shrfates $34 m asd tlysugh p_seerinbrarteﬂ 3 past the position

C%rb'eg;rh g%/stg}te e%gqrgpllgé] ks{J]et tegqﬁ %ﬁygﬁ\?ﬁétﬁiﬂzﬁ%@s 136 to

nﬁéd tﬁ@S@eﬁ%@Q@ise@leﬂfvéN |e$§e§rdn lvbldrﬁ@tlfafﬁmé &ther pads such
coI u of the | es bel ow. to 1345 series

artbatit atiraqtsaedews fluids éﬁ@mde%OQ;majmﬁe appliedabthedarsiream

hnol
{ astkol FRaTEPRTY olBalSurekERLY B, PP Fab dnBipad 120
Ortﬁueebwg 8did sihk € aapdd faitls 499 drey 200160 tamd foettavel in the
technol ogies include: Hone printers, Ofice network

prdawnstesanspiectionin.edright i@ leﬁﬁsmw indggfed.c? & print

t .
i pr RO A e R g o b 298 i appled
f abrsRlot PORAKEN the mumecmﬂ@a%blprrnanbelasjgm:matmaappirmtto spot

| ndust | t t

PG aphiiD tmes Manlame. Piarh {0 CORALS 8 selestastpmougt of
808 RG0S Tt oo
S%rfaflytebhaten@ﬂ dal. caphisiearf birslify EltBeCHradHy to XvERMBDEe in its free
Lt 85 R B S g

t rl?elﬁ | f ufj ‘Eﬁ/l tABTEPhke %at@néﬂ*e%ﬁe%@ abtHesteansies INA large

nor e Yy to testlng gresence or
abxﬂum affbudfer i200ds eppletita mtﬂ Q?drr@le y@ irithegvolume of sample

g S AV IR fal i o

e{éﬂ%ﬁ‘e th&ttﬁéaﬂlsdél el s lio iyt disseaed ot eth@ﬂvlse entralned in
SO materials, certain |large nolecules and the

f r’rxbm mﬁ@ar@bwehe@paﬁmé@ewquwnséw ajangathei Qhr@r@.a&qraphy path

P50 SR AR ooy > © 1

hor iz on[:ﬁi]l ylrﬂiherm@@naé lof Bteps dxlcribad othe sample 190 is first
mat eri al that w cks agueous nma

chr omat (ﬁg ap ﬁ ar b@
al wisked Wrtﬁ’ﬁ@ﬁam girovale pad 130 Sl alterithe spmple 190 has been
1t S REEE R} BHEERRUATRIREER) 1oc8io B R SHE TR e ltter 200

absence of a selected antigen nmaterial is applied to a
di screte spot on the horizontally di sposed
colum/strip of chromatography nmaterial. The applied
sanple is then wicked laterally along the Iength of
the colum in a lateral direction toward a sink. A
test site is |ocated between the sanple application
site and the sink such that when a sanple of aqueous
f|UId |s applled to the sanple appllcatlon S|te the

. r - o ey



aqueous buffer are applied to the sanple application
site to cause the sanplematerial and the visual | abel

woraioendzmb7t o wi ck si mul t aneously together in tPEIr/aEn®5/001072
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body of fluid toward the test site. The visual | abel
material typically binds speci f1i cally to the antigen
of interest that is present i"A 1t he sanpl e upon

| ghanAd Yishal Ribel hfateis tesideabial paat 20 train witktet Iatong at least
 eesoe acrmisiesty bATLI oV o3 a1 SR SoRLpR Y B stes
2Ariden I pREER apBuhtRt e M ERBi RGN O QRERR of sampte
o ™
O PEICAVENTS SRS IEPEHUNG LR PIRRPEIETOR A6HRMTEEs o
gr@.eggféﬂé ?gkﬁ tﬁé‘ldcdgﬁﬁrlib‘édth%qfh rbﬁr;é‘tédflgpég g)aiﬂ“seoé’c%‘éﬁgﬁé sample

sence of a sel'ected biol ogica stance. T _
s ebplitatibrbsmtddi2cand thedeshsiteT @mnd tmfyweborthe deaatio,of dhe visual

e AR R o S BT et o

i V\ﬁtR’ééﬁ U888 befiel iof @he éﬁd‘abﬁgeé'dcht@?btkpm@t i visual
w cked al ong "and through a series of 'separate, but
f labed Inyatedahdess ot miy ongarbing vithiheraanorleratanydinee within the

oo orfd RiargRBorrylasth PsP B HRE T e chuiPe g nes
MRFEkER Rythe 168afioH 6f teebsiteaice that is bound to the
chr onat ogiraphy medi um at a_test si e test site is

. Th
| ocat ed33} aTh#l wetesials pf wb@béhmne@éﬁ%é?ﬁ)oﬁ“r% by 180e and

ath of w cki . ' .
ConarBiartt 170 3 BoybiSed e Kabanle by AOAuifWRR NG Rugdbs fluid.
antHchedYing Sudaeds 4641 182, ckddt U8R, w36 eré alranged sach ésat opposing
site. And, vice versa, a selec

i antigen can fge t@(s:t (?6 h
f Gurigpesof Hip EsPeRBYRYEIRIEG AR RIFRIDAARS SUTUCIPRE Y] £ac
}Mﬁiﬁ?llt%eerg‘aﬂlg%txggl]ﬁé ?12'@ tBSehdify WRRUHER oheBHPfCandther with

est Irnvent’i on further 'provides a
t Wehish étds ehatednt direapieylappingt ofeeparatagenenallycplasar, but

il o o T PO AT T s SR
a%r&‘ﬁl‘é@éﬁ@i?ﬁ% bR thegaa@@%héi i8hoPh canfARSUY #nd

test sit In a second step subsequent to the
t iintertupded oF steppgddifonn herizamtpl to vertiealiatimating swéaces 104, 182,

o el B o) PR PR Bk Sk el et 200 o
SURB dahdlle 1D tHEBER inkaRee WitH 81d Rlactlos befders i @sdlyte and

or engade with the sanEIe material at any tinme before
r dhehiisupl {atel matatialor toe capture apaterial aldbedesisiterhgan be

[ l..]ab ' ' d ' i
! St e Bh TRt e Mt B bp HoPaldtfashyBads' "
CaREh@ehRls Athby tis matingtsuifaees datireakeup pinahtens miek or
after it reacts with the capture nmaterjal, at t

21 steppa sheameRETaREaIR The ImRRPPRIGERECLTA0 Pl fiters
| SRl 8 R Bl A R LR iBRS (RbLEN RS ek a1

plre ormat ogr aphy pat h.
[ Ghierfuptefeofr Besppasinttomatodraphy patinas epecificallysshahevane
is provided that has two chromat ographi i) or Wi cl%n% b d
padesgsiped hateingamb@yaried 'WVW@& SichSYs@Png the number an
PGl Rt SR bRE chtarh AR ghaRly Al ATl GFerall
fromthe first pathway for w cking the visual |abel
material to the test site. [06] In accordance with the
invention there is provided a fluid flow test device
conprising: a first strip of aqueous w cking materi al
on which is deposited at a first delivery tine an
aqueous bi ol ogi cal sanple to be tested for the
presence or absence of a target material; a second
strip of aqueous wi cking material having a test site

. T o o - . " I N a



that is in fluid flow communication wth the second
strip at a second location upstreamof the test site,

wao b@entdsornl | abel material being delivered to PEEAU2005/001072
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second strip fromthe third strip for aqueous w cki ng

delivery to the second strip af the predeterni ned

point intinme after the first delivery time. The

t apaagurmioarardl lehgtt sftheahromatagheioy pathcantd thedyuraber of
the capture materjal a se|ected antigen, that | exes
t Meating sefcPsintaliRigg to praisye Ay dgs) e desipe of Hiteing or

f:stregﬁo %Egéf sg%nélﬁ é‘h{h@ tﬁé‘bfsﬁaﬁfabep 9\3 éfﬁ{vﬁ{e bé‘};t |ﬁtF|cj§‘% 6, the

st devi ce-
| aloeinstreaen bhionna;togra)m;ﬂnw pdtrt of thblsamme rllgﬂ |sphy5|cally

mat eri al dded t her n before use of .fthe. test

8opaEAied gEM fif SRURSEAD aghy Flowifath 44 iR VigHal label

t '?ﬁéi%nbﬁbyp me/bréeﬁc @trgﬁi mgnefb ttﬁé%‘n%@igfeﬁ’ferﬁ R pRAS BARGRating
sence target naterl In an-aqueous

blsulrfages,aﬂheqmqsl Erovidingpa |genamllyMrlzwetal path biflew @adibe mating

e A e e a
a zeRhl shd v ridal ABUeRHINY é;%teweel&srameaﬂuplf@ycmneatography
selected capture material stationarily |ocated at a

t gth of flew. tA¥thatightnade14@isdnifivid pempgyiniegsien witihpad 170 via

i aptaie ot ToBtardt dah e hfing shifees (ARl trypuo

Stﬂdd@ 80 andl n4ottendd ectravk!ldovaisteantinstdrl slagmtdasi biyvirtue of
that is upstreamof the test site. delivering a visual

| &96) 12Re6tingps Bsink ihaf adsasts duid ﬂpvesf mat eri al
t f
I T e R L L

Sehlﬁamhag re(?ﬂnferﬁrammctltpﬁ ate typldﬁlllwreéelgmted hﬁ bEi rleattlvedW|th and
sel ecte elivery tine. 9] The secaon ede m ped .
piiRd 19 i pradefarmiped ena&?%kﬁwsg}eeﬁeédah ema ttlt/ﬁ‘é« the visual
fig éu mat i%'i ﬁ%apﬁ‘e Eé‘l@&%dttbrﬂz‘e feic VéWltﬁ th@ﬁ‘éaéthﬁ E)roduct of the
bi o ogl ca een w cked downstreamto the

t estalietand Wemamere rmategiel. Wauswhah the visustlabel ewterial is

3.%'9 s fole Tongliah pEltecRbete T oot Sl hotedal wif o
u%@térﬁéé’cmhﬁlﬁfe éﬂhbh@sﬁﬁie%ﬁeﬁfb ﬁBib'IéJﬂﬁN‘]eaéVe ihelicating

ot r anti bodi es that are contai hed t he bi ol ogi cal
sethplpeesafme of analytelinitled sagpéa)ianly w@ﬁnéhe @nabyte hias peen

Bl TR T ToB B eS el e HipbafIRYn fact
bﬁﬁﬁleaf@r arﬁdsﬁ% Vid@d| presatdd atethy thitryite T,aa t:dmitrol capture
ant| ody [hab Preferably, the visual |abel material
i §Lﬁp§mnc@jt reactsinith and eapteresdhaeiual labsk majerial is bound to
glls(‘tb %Se ;{36 g't 9 don Pflgéggﬁﬁgé] ? c%‘\)/vrhs\ffeta% %)Fﬁ'le test site T.

secon

t hﬂ'lé Visahl labehinatatial A5 prvitet |hosnrrdilaﬁamoentl@1 pad 170 in excess
preferably selected between the first and se%ond ,
| c¥fdhe saaxigsh malat amﬁenb@f&%vwaﬁ\?ﬁ Peesest ghigst sife T such

f
V16 EHPF MiFiFE oE HE TSR tngeRal REE feiniiS i Rogt e T an
sidxees$ivf amaurdlof visuel labet sratexial usgtwqande to ftisb past gt site T
o a second |l aocation, o nd st th t 1.S.
Lletnadekabion dahe R8I0l e o et applsdtionduifciandufrer 200
Oftotéb‘ils'erﬂﬁ@'?ﬁiﬁn léHé?h?atéﬁaleQMbl@Rﬂthe%&ﬁf &sbritfol site C, a
testing for the presence or absence of a target
material in an aqueous bi ol ogi cal sanple, conprising:
bi nding a selected capture material to a test site on
a strip of aqueous wicking naterial at a |location
downstream of a selected application site on the
strip, the capture material being capabl e of binding
to the selected target material; delivering the
aqueous bi ol ogi cal sanple to the sel ected application
S|te at a flrst selected dellvery tlne and allomnng

. N



wi cking material at a second predeterm ned point in
time that occurs after the first selected delivery

W0 20we/10J69B] Further in accordance with the i nvRCI/AT2005/001072
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there is provided, a fluid flow test device

conprising: a first strip of algueous wi cking materi al

on which is deposited at a first delivery tine an

a@@smwe visuzl tdBrtifitatenpf thetvisied lalesl reatefiak carhiee made at control
resence or absence of a tar

Dl & dhendue aeT of Rideyide aseuIeaaat Agostivadisattication of

t QRlug f%ﬂ)te"f‘h{bﬁe l%ﬁééﬁt%tﬁﬁé a4t Rltel %ﬁbt@‘félgé Pbgltlge%om an
target nmaterla e second stri el n I"ul

centranéoas sobstahté birding ta the test slte Efarmicthabﬂne devide isgworking
rrateriﬁl at a first location upstreamof the test
SCPEECHWthird strip of aqueous wicking material in

fluid f[*f.@]N %W@ﬁ%ﬁic%%dlhwérﬁ%f 296 b Vidd é@ccﬂ&hn@ to the
second ‘[ ocation upstreamof the test site, a visual

| &bantioat the samplel anplylemosmprisg¢san anidady toca seleciedrenndition

e b G e .5 By o, e,
aggéAl @E 19D} Afd K/Bhéﬁits&héﬂe@f ‘fndMectdMirethatdiial tofprieks one or
u

the test device or the visual |abel material is
pnecrgpatioemstte the aptibedy. i pnditheatistal abel mepterialerraprises an

2P SE s RF R s dfelBRpAE A Boak 10 coa a

fluid fiBa tRstexdevils the anplytstagd oantﬁwseraa‘spgﬂﬁmlaml condltlon
pat h of aqueous w cking material on wjich is deposit

atX g3, @m%ﬁm@ﬁa@d&a Imen%@peahru@ (e&) i an example

a‘i‘l‘fg ?:Hétl}?é %Q{%hﬁﬁha?%’% dttB tH? ntlﬁlf&%cf] tﬁé’hetrﬁl?rane at test site T
resente or absence of erial; a cap

nmbﬁliprweshﬂmdr thoré laatlgmwﬂypgcalm ;mutelhs)atb thetammCamdlda lgG.

d t f ot It th t
h%’ﬂ%@r'ﬁg PORGansis o coRmn RS Sarnis 1505 Mdkeldidh i sample
\itA§5 i@y s 'té"théJfé%’E‘ﬁMé ‘Tk'aﬂ%a%f oh&@ntigéat the test site has

rra rral downstreamto t site, a visual |abel
maEneepitdpehatichds aecﬁogmzadobmthet qnﬂbmiy archtdswhishdhe estihddy

B, DA A alG A ool ASpS U B LR AR b8 test sie
ViTS gﬁé a'nﬂBSHy URfdtdd ékpds?n@ﬁﬁé!he? gitdofkthatantibody that is reactive

predetermned point in time after the first delivery
t iwith 3 wisual feltel prefein thatirecogbizesithe expasedimractingisite on the

c s el D SR S5iee M vRRa TRs R AR o Beled o

C iophpriesa gold Esjugateoferotist difeleat prasintleactivs Witk ithe anti-
and the upstream'site at which the sanple is applied

ar@a@dIde@Gdtfmﬂﬁuaitlawmteﬂawp&ally aiﬁ%@leglmwwe with any
;908 BhfuAB bls<D Liheb e B el R Cfjea 0. 1

| afieh dreegaigle; itise aigphl label MRtdal PiSCREREpatEr fibrk contact
DRAW NGS [ 16 The above and further, advant a

i withtheosample 10 wihindhe shaematassarhy, Paiky RAQ gretﬁdﬁ% égg}%ée’s
f qld; nw&( le%étcg‘te"f‘lrmfaeﬁﬁ?&%y@l]ﬂ t‘ﬂ’ét\ﬁélfah%bel maten%l being

acconpanying draw ngs 1 n ure 1
p&ie?,nelebll welgB etheothan thel sgecdmrtbCaddtdasIQGa(tm@rtlmrL&pemflc

accor t the i nventio 18 i gure, 2 an .
ANLRAA0) WhRSBPTERITGE o Abselioh.is LEITG et fef g Sepaafign of the

g%fr%g Ry %%%n@s%@n@bevm%\eé@wmn 'thé‘@érn%te319’(§ |s':é(9ﬂé\ﬁad by

1, ? Figure 4 i1s a sectional view along |ines 4-

of Figure 3; [21] Figure 5 is a side view of a

chr omat ogr aphi ¢ subassenbly of the Fig. 1 apparatus

shown in an assenbl ed working array; and, [22] Figure

6 is a side exploded view of the chromatographic

subassenbly of Figure 5 showi ng one specific exanple

of an exact relative horizontal and verti cal

arrangenment of conponents of the chromatography

subassenbl y.



DETAI LED DESCRI PTION [ 23] Figure 1 shows a fully
assenbl ed enbodi nent of a test apparatus 10 according

wa o00bhe2ednvent i on. The apparatus 10 conpri ses BCT/ap2005/001072
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housi ng conmponent 20 and bottom housi ng conponent 60
that readily snap or snug fit together via pins 90 and
conpl enentary apertures 95, Fi1é 3, 4to hold the

t eeq%wtum dgt oMapeation of thiensareples1 90 and the bgreemo as
can be rea i 'magi ned t he Flns 90 are. als

r daacml;ecuab@vg; agd@m F&Wﬁtcélﬁ%ﬁﬁ'ﬁ iR @Et@sa@mw@ﬁamp@dﬂf’é’ from

o1 5uaDRBE b Tpte8 PR F10 K BESETRT OGS O3 o) a0

i s noupgsd bﬁ'ﬂwQpeélf‘@ehfb@elin‘i@tamambedtrsgéﬂmgwnMand|da

slightly 1 nclined ranp s fo
oo Cqm\diq owtesia mdwtqtéhe g ¢ E%’Frﬁ%'ﬁ’é’ﬁ'ﬁe@d“'x"ure of
r I t
nBFp ol AR R o e Acf it Canc

aspéuest(esy) Cerzdblcamm d‘ra:mealxst hbpadamﬂesseé}ﬂwmtaneae C.

the chrona h| c S bassegol %.tﬁo. t.Tha. El astic r all of
hg{@qrﬁ e Isygactygwith antihpdiss 4P ongfy7gore o
C%UBE Eci%sr ef{d érgtfﬁen*é%re@p%)ﬁéc%ﬁéhddeﬁihﬂ%'tﬁé rr‘ié]ﬁbrane at

pr ow structur st abi | to the apparatus 10 a
Whe tesi a;ltebl’e Asjcanthieoreadity tmagmeel dhe test@indexpntiod lme. éapture

1% tggggqva'ﬁogg@% Sige et foi A 690 REE B8YR Grelected
' rﬂ)ldjbgln b cl,l% ORI anPihd @W/@Mﬁe&ﬁ%é‘ igstdd/for in the

surface of ranp g the bottom surfaces
ofsampie\ﬂ@lol Qarelm@ihma@tlb@watoﬂhgan gen datds apevliarteangsuch

SRR e R S oot o

c Ql“ué %ﬁaﬂfl‘é’ of gehé@ylwam{emm trenclags bhmolepaes stittecarealyte can
of assenbly when top housing 20 is snap fit

t &etssh. with bottom housing conponent 60. [24] As

225’5”]2‘13%;@@ et 8 RSN OUBLAL BN B st site T
basd Sdrhpits®bndondedreaantibotiiestto faf preseblt:tedoblaiﬁgm sdlject’s
that supports on its top side a mJItl I|C|t of ot her

c eopgitian @ngtaad f ﬁﬁtl%'ﬁ@é\d@\e & Qe or more
S e TGO oo ons e

Wleﬁkb@@mmﬂ theOviu ddtesl nadtetislds welecterhid be smactive with the
0|nt/Iocat|on of e 110, .(Db) | ass fi ber
V\Aeﬁmgﬁﬁ Bt algther, Ch‘]iﬂ%'@in (! &PO&JM@? @é‘gﬁgﬁf pad 100)
t hat £ ation with pad 100 at mating
surfacjghioV\,Ltlll(a({J QEE@%%%d gl ass fiber w cking pad 170
(i medi ately downstream of pad 180) containing within
its matrix a visual |abel-analyte binding nmateri al
(e.g. a protein coupled to/conjugated with gold, the
gold providing a visually identifiable color when
accunmul ated at the test and control sites T, C, pad
170 being in fluid communi cation with pad 180 at
mati ng surfaces 182, (d) a w cking nenbrane or pad 130
(i medi ately downstream of pad 170) being in fluid
conmuni cation with pad 170 at mating surfaces 134 and
al so in downstream fluid comuni cation with pad 140 at
mati ng surfaces 132, (e) a sanple or specinen 190
application pad 140 that is insulated frombeing in
direct fluid comunication with any of pads 100 or 180
or 170 by an intervening strip of inert water
i mpervi ous plastic 150, the pad 140 being in fluid
conmuni cation with w cking nenbrane 130 at mating
surfaces 132 which are downstream of mating surfaces
134, (f) a wicking top pad | ocated furthest downstream
in fluid conmuni cation with nmenbrane 130 at nating
surfaces 136. The wi cking nmenbrane is typically
conprlsed of a nltrocellulose nenbrane naterlal [ 25]
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spot 142 on the pad 140. The aqueous sanple 190
conprises biological fluid such as bl ood, urine,

wW@enspiasat i on, tear or ot her aqueous bi ol ogi caPCT/AURWS/001072
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that would normally contain a predeterm ned biol ogical
nol ecul e, conpl ex of nol ecul es _or other nol ecul ar
sized noiety/ material ("anal yté ) that indicates the
exi stence of a selected conditdiag i n the subject. The
presence or absence of the predeterm ned analyte in
the subject fromwhomthe fluid is taken can be tested

r by anal yte t materi al that captures
e anfti}lﬂla f% égs?ggylcglcpglpf%lr%ne capture material is
bound xS Strifsk éﬂ@e@ﬁst\/h@(lﬁ@mtéﬂﬁl Jr3Whith istepoeiéd at a first

site T. [26] shown in a specific enbodinment in Fig
6 debveryamgwqﬁeoelﬁm@ﬁatcawﬁmpmo\m fested fosdRe ar%sence or

era y positioned/aligned relative
83@% éf %gg gﬁg"ﬁ%%’r stances illustrated for
pur pos ess&dorricdtrip \of aguebes Wk&'tgﬂtrta@éhalﬁdvtrg a t@t&l‘td that
timng of fluid travel as descr can be rea

i eaptaves atgapturg maiarighthat Ibt!‘ﬁ’éttﬁ§h9ﬁ%!'9§F matgiaeie Wnd strip

Sl PR iU TN TENFSIA! of A48 eifg teri

amoﬂ|r‘Ftwcaﬂ?nﬂpetreém%f the &dstepited di regt ly und(re]r a

sanpl e application e 40 i ded in the hausi.n .

conponéhyisyal labg "B?%gﬁ @‘@t L YY@ secongd ‘?HEP of material

aFI’RJn't %qog)é’tlcﬁp%sﬂéﬁn%?@i@tés%ﬁé’ té fHe t%st §Hé‘bé§i‘ﬁh}hd3éﬂ £f
unt of time, e.g. 1- seconds, to wck in a

dcpmédeheemmecdi paint indime iafter the first dgll\tm‘xc time.from ri ght

to left as shown in Figs. 5,6. Once applied to spot

142, the aqueous sanple 190 wi cks through the mating

poi nQ/ sur raeR)id #w e stRRIicESE Aaith ¢ AMdraieheldevideCinciudes a

a downstream direction through nenbrane 130 to and
t Hhiodigtript ebaqugaus Wicking roateriabthadis ia fvid flowesammyaication with

éggwsgﬁga#g tpcgtgggggﬁde@agﬁra%%ﬁ%ﬁdof %?e %ltgpﬂet\%l?al label

PofhterianBéing ddliversbiol e second Beig frombk thipe lstrtp"fe:r 5Queous
when the assenbly 80 is positioned on ranmp 70 and t

apyekiagielivery to thgisegord sttipatdhepyedelsnminesd peigt in fime after the
term ned anount of tine after the sanple

15%%%%®8&ﬁ%§ppl ied to spot 142, and preferably after

the sanple 190 has been allowed to wick to the

Iocatlon of test site T buf fer 200 t

an agyeou at -

does3not & Bﬁtf&!‘(ﬁﬂﬁW&P%@VﬂFﬁ %fqﬁ%i%'lm %é""?ﬁfﬁm the t?EQ‘”gﬁ%"t‘te”al IS a
1
alqsl%éé)& %%t.hsag‘aﬂa%% gtui%mart%@%l dé% ﬁ%ﬂgﬁﬁgbﬁ that
cmmmpienesﬂiééeiec’teelaaf}tlb@du preci se appl ication of the
buffer 200 to the pad 100. Wen applied, the buffer
200 wi cks continuously downstream first through pad

theRe i gfdcﬂt%té!ﬁtdbvﬁe%f Icfpes whifeih thaBecéid Ricallon is
gI ass pad 180 then through mating surfaces 182 to and
t hupsdggany oé thed firshloehltiont ai ni ng pad 170, then through
mati ng surfaces 134 to and through nenbrane 130 past
the position of both test site T and control site C

angl t hephd AR Rt idediceWiichams2 heréia thé NisuatrbtPMaterial is
Pad 120,is relativel I apger in volune than the ot her
tmi%&tﬂ@

paithes ppplied de the t medera) & the timesofiure efifhedes device
that are applied at the upstreamend of the stepped
chromat ogr aphy paths | eading to pad 120, the pad 120
thus acting as a sink to cause fluids 190 and 200 to
tend to travel in the downstreamdirection, i.e. right
to left as shown in Figs. 3, 5, 6 . [29] Typically a
substantially greater volunme of buffer 200 is applied
to spot 102 than the volune of sanple material 190
that is applied to spot 142, e.g. 2-10 tinmes the

vol unme. Pad 170 contains a selected anmobunt of a
predeterntned V|sual Iabel naterlal that |s capable of

N a o o o . 1 o o



frompad 170 to test site T and control site C [30]
In the sequence of steps described, the sanple 190 is

wo poostioashtked downstream t hrough pad 130. Onl yP@f/AB2005/001072
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the sample 190 has been fully w cked to at |east the
downstream | ocation of test site T is the buffer

200and the visual |abel materi'& resident in pad 170

t fb@mhéwn:,l@gma@bpn@taﬁa| li prs-applkedsionthird stripret waiterzhand

path through pad 130 to the |location of test sites T
asnieddrskinereipibsorgtisgef the testHevige. sequenci ng t he
application of sanple 190 and buffer 200 and the

preci se volume of sanple 190 and buffer 200 that is

ampl i edVsthodusf testirieidr teppresienge an absenpe ota sargebmgttérial in an
and nunber of sep arate gads f hat conprise the
ctﬂ%‘@@ﬂé@ﬂ@ﬁﬁ‘y’abﬁﬁrﬁg SpEPNRERINGhe sanpl e application

spot 1 firdt&thi® 6fhy 960

of "t ho 520G i BfiScody BBIObIGN SaRIGRTR fHotatfic6hhyfeous
awicking enatehial abarfitst setetcted delivedy time; wi cked at / duru ng

such a perjod of ti Ion such pat,h .t hat .t he

U suar BTG R seroa sEPa BEEoHs pigking Beseral G vt fisslected
S lEfa‘ﬂ‘% Wil Nbeutb O at BREST Sitedthd B ture material bein
cﬁ:%glrtrlgrtegh?g?% n pl)?lor the tine that th Qp ampl e 190 9
hmpabaeﬁ;bmdmgrte themebmamnaleﬁle ftnst strip. ofmﬁl]enamemg in fluid

R e o T

W Mpﬂeataguggt#éamldﬂtﬂeté@t%naatI ng surfaces 104, 182,
134, 132, 136 are arrangied such that opposing surfaces

of the delypdog andsyaliehe! maatskaktodhe sesgadstip of material

sufficien
¢ dnssant o etk oA is 2l ab8 ERERA PR Qe e
| sawehadtrig BEnatstalanpi stpontl predetcaninagepsinginl time after the first
pl anar, but bendabl e pads, 100, 180, 170, 140, 130,
1 7elested delverviie®i ng or chromat ography path bet ween
the pads that is both continuous and interrupted or
stepped from horizontal to vertical at mating surfaces
107, 182ethostof daith nhel8ih. thEvsecand puadetaetreinied| point in time is

cont ai ned W thi 0 or.th anple, 1

cang Frongbase e sk 8o estect deliveRb tinadn STRUrS s Blogica
adRe Hehe ure materi al

[gjirﬁe testyés)élr{e T Ea rgwseghgegﬁvel 3s/p$|EéItter ed by both

the matrices of the chromatography pads thensel ves and

by th f h t k i
D A HEETS SAe R BB Bt
p%t%@g‘ tRbt blﬁHb Xo tid V*f|§[|§| IﬁBéI' rhafifal Ahe t\/f&laﬁmﬁﬁltenal

|'ow that W cks through to the test site T.

[ mmpwng@mntwﬁbeﬁnwgmly@ym iodtha S@@cted antibody and

Sth" aatpodies Bt BPE caFaes A S Mo S Pl ot nor
matl ng surfaces and chronat ography pads such that the

overall co h@guratl on and |l ength of the chromatogra
paQ h anbflet aceardingdp olaim %@’@J‘?'ﬂéb@s‘)apgﬂﬁ &"‘4"‘6F'@ qr@prlses

R L T T S

Flgs 5, 6, the domnstrean1chronatography fl ow path of
the sanple 190 is physically separated fromthe

downst ream chr omat ogr aphy fl ow path of the visua

| abel material by the plastic strip 150 and by the
arrangenent of pads and mating surfaces, the pads
providing a generally horizontal path of flow and the
mati ng surfaces providing a generally vertical path of
flow, the conbination of horizontal and vertical flow
formng a stepped or interrupted chromatography path
of flow. Although pad 140 is in fluid conmunication
with pad 170 via mating surface 132, nenbrane 130 and
mating surface 134, flow through pads 130 and 140
tends to travel domnstrean1|nstead of upstrean1by
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the presence of analyte in the sanple) only when the
anal yte has been captured at the test site T. To

wepmdneedhat the visual |abel material is in fRCE/AU2005/001072
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responsi ble for a positive visual presence at the test
site T, a control capture substance that reacts with
and captures the visual |abel fhaterial is bound to the

merlr angels aécardmgrtboMimst whefeihahe vistiatizbes hraterialdaé applied
the test site T. The visual |abel materi provi ded

i rfoza Hddastrin &l gatieaus MM'WW%"W'@%B@%@ "bﬁuldh@rﬂ%k'ln n with
_'F‘Jcb%c e%?ﬁ H"¥ri Jgét 538 gﬁ@ ld@#lS{\'t@é’c \}Q;uaﬁe%nﬁéf tﬁﬁgir%tﬁb&%on
to the point of the test site T an excess of anount of

i sual | abel materjal i S
LITE T Mgtharapiraintdn Saim ThwRerinG Serargtieh diance is

f ' f
?héeeq%ctgﬁ yé’tﬁggh %ngfsé %Hg ée%bﬁﬂ‘tlociéqlfoﬁg 'suéf Q%%tﬁch@%?@!@glcal
cosample isiensufgd afpsing wieked @mwhstremntto ﬁhe:mst site befarhghe
vi sual el rial, c be e at ntrol site C
t h\@ﬁuqlH@b%srge{[egll‘a?{sh\wch%@lﬁggnﬁgag% rtga(%‘ta‘ﬂa?tt €a positive
identification of visual |abel material present at the

test site is not a false positive froman extraneous
subat anethrdhacenyding toredaimed wheireip tire yisyial label mederial is

e tErsh 10 8 O Lfficnting sbspnb Ry el REGbstSam ofthe first

I nyeatiéen, the sanple anal yte conprises an antibody to
a selected condition or antigen present in the
bi ol ogi cal subject, e.g. an i mmunoglobulin (1gG |gM

! I gﬁe&l&rﬂ;%f @ggn%%ﬁ tﬁ@ﬁeée?ﬁren@j abs%'?ﬂetol?t%hté?gcgt%gterial in an

mat'eri al ne ‘of "nore antigens

anaduesl)s bidhgicdl Bampls wamgrishey: material conprises an
anti body or anti Pen to the sel ected anal‘%/t e-anti bod

[34] FobinginghpeelectRd eapiiip matedial io adpl$iscomasiier p%l agueous

a .

5K A ] o BT S b B8 appfaion i ot
C agttipy thenedptureainatdriatl bemgomapatle of bindingetiorthe seledted target
nenbrane at test site T conprises one or nore antigens
(tWﬁQf@’Iy proteins) to the anti-Candida |gG Wen the

anti - Ca& 'i\fe"f‘mlp;gﬁb“a%%éw bf&o@é&f@a?nﬂi@% itife WblRRM %}Syﬂf@atlon
the sanple application site tothe test site T, at

| esitet aboafirstselapted deliveny times andi allowtiag thabiefmgicgi éample to be

which i,s, re ni zed nt.i body and to which the

ant 88?%']’?3’% nb&%a'ﬁﬂé g‘?ﬁ% SitBandi da anti body is

bound t gefiveging™ Vigaal Iabeltlhﬁtetri%ﬁo et trig of hieAaltdtkPiation
unfol ds exposing another site on the antibody that is

r eestraam i the tesh site for daymstrean tecking hﬁther‘éawb@idakzelgnatenal to

i REESES hERELoY BBl MBIt bee NP ALY B8 o S pgyeous

t OWRRINY mekerial 3@ btezont poedsteahinddqidiet indinié e iccurs after the
protein reactive with the anti- Candida 1gG the

vi ghpelestas) defivesy tig¥e. t ypi cal |y al so being reactive
with any 1gG that may be present in the sanple and not
just with anti-Candida IgG In such an exanple, the
vi $41al  Meltiedd aeterding toralsim b@mnaheeetondrpoedﬁtannined point
wi th the sanpl e 190 t chr onat ogr.a .pat h
prlndrm@@opHe leae@n@ug @2%6 &evf sk selectsd g \@@étl#@tpeenﬁure that
r i+l L@
e Blodich Bufifle hdS bERA MRS @ O Rt
IgG (or other speC|f|c anti-X |gc3 whose presence or
absence is being tested for. Separation of the
general |y reactive visual |abel material fromthe
sanple 190 is achi eved bysequenced tim ng of
application of the sanple 190 and the buffer 200 as
descri bed above and by physical separation of the
application pad 140 fromthe visual |abel inpregnated
pad 170 as descrlbed above [35] In the specific

Y T o
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presel ected condition. A visual |abel material that is
either reaction specific to the analyte or generally

w0 eaet102687 Wi t h t he cl ass of nol ecul es of the aPel/xU2005/001072

10

15

20

25

30

can be used. [36] Alternatively, the material sel ected
for binding to the test site T gan conpri se one or
nore anti bodies to a presel ect%d’ bi ol ogi ¢ subject's
conditi on (instead of antigen) and the analyte can

|1 eftid Rt Bhar A Thwbisendne vivabipvehmateais
|.
ke e o gk, e
antigen. [37] V\hat is clainmed is: CLAIMS 1. Aflwd

fl test  de . first strip.of a

i T oA pSforRBTR MY Mosrdi astrrariadh oRBICE Between
thé\é\?J'chétldSWsi@é‘ aRdWe® Y8cdidPloraticRls S1EBtel SuRhlRat the biological
tested for the presence or absence of a target
negagnplalis easy fbaing Wicked dowrsiieamite atpsirsite befare the

¢t et Foetal B iRl CRRPEPE o AR NIRRT <11 T

being in fluid comunication with the first strip of

aqueous wi cking material at a first |ocation upstream
of 1h-he M@Htooga@@rdlag\tp%m 13ipreia es fapet matoral is a selected

I t
| GEERGR A0 ROS 0 BRAPRSI 1200 ot 3h¢ Blsul BPef mageril
b eginriisigg @in awt@eadhatammn-eelécmémtbnid% toithe safdated ah#tbody and
first deliyer 2 The fluid flow test device of
cltqigther $§th?éaa%wr&t@'n%ma@@caowﬁat%ﬁ@pnerp of
aqueous wicking material that is in fluid flow

conmuni cation with the second strip at a second

| okt | dVIetltmi acamdiof to lckaimett whietedn thd eapiuse atatbddledomprises
mat eri al ellveredt ecqgnd strip fromthe

t F'H anigen ﬁﬁ#gf‘- aﬁ%lbﬁl?@%f@ktf‘ "@'EPBVery to the second
strip at the predetermined point in tinme after the

first delivery tinme. 3. The fluid flow test device of

cl'H. mALflwiddloay test Hevicarcgotwprisingsri al is a sel ect ed

ot gerf TR el f A ARl tHERDG ratesi® Rt Seposiiag at a firet
f 1ddlidefy MetaphqustissioRyicdl shfple M6E Gidled Re tﬁéff;ﬁégence or

| ocation is upstreamof the first |ocation.
f |alsence el a lesgetdasiesial; of cl ai m 2 wherein the vi sual

mator i o SSpoth st GhediBbuE BReiRg mifteliathaylld 8 agh I Rat
Vicoimthink abed O‘ot(rm ®iaterial tsatpidsientheadrdet nidteridl, ste S@ccm‘d strip
mat eri al enbedded therein before use of the test

ddgiegin § U' l\%ﬁ%ﬁ”@ﬁt'@@wﬁhﬁbeﬁ'&t strR Oﬁ?GBWW&k'nQ material at
AP ARE fodhion rRiASh GRRETLAISEN an adueous bl of 001 ca
sanple, conpri'sing: delivering’'the aqueous bi ol ogi cal
sa][tpl ed thulaj sﬁt'npsif as;};ebus mﬂcl@@&mﬂsrlaﬁlgIﬂumflovabentrgthnieation
afir se ect ed ivery time, providin secon .
stWitth §pat ases hefecation unﬁ.ttﬁ%gtﬁseeteétztl&j a visual
c r [ : I8,
ﬁ@ﬁt*a@?%%sﬁ‘* B B h thig B ¥of wickiig Slorff e second
tatg;eofnwtenaletbthelt&stmtest strip of material being in
fluid communi cation with the second strip at a first

sel ected | ocation on the second strip that is upstream

of the test site; delivering a visual |abel nmateri al

to the second strip of material upstream of the test

site, the visual |abel material being delivered to the
second strip of material at a second predeterm ned

point in time after the first selected delivery tine.

7. Method of claim6 wherein the second predeterm ned
point intinme is |long enough after the first sel ected
delivery time to ensure that the biological sanple has
been w cked downstreamto the test site. 8. Method
accord| ng to cI a|m6 vvhereln t he target materlal is a

o o 1. i I N a



conprising an antigen that non-selectively binds to
the selected anti body and to other antibodies that are

weobadxed in the biological sanple. 9. Met hodPCT/AU2005/001072
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according to claim8 wherein the capture materi al
conprises an antigen that sel efélvel y binds to the
anti body. 10. Method according t0 claim6 wherein the
VIwaI Tlaé)ﬂwdrfmveteakievmeaﬁmualmm whareihithe setonglozhtion is
ueqQus W n laI that, i.s,.i.n fluid
Fﬁ%?fﬁﬁ %“§e??6?faegldﬂsttﬁn%ﬁ a second
I ocation that is upstream of the first |ocation. 11.
Met hod according to claim 10 wherein a separation
di Zt.ancEhe Huisidlave tesd dbeicaenclaime20 hereinrive distamee is selected

I he bi ol
o SFRISNES e bitgiceahinip® WidkadkdtWastastn B &t site prior
Vi18l4fb Vst la iR ReAAl Beinghidsedh (BOHO SédtQRBIIer e BiBRigical

site. 12. Method according t l ai m 6 wherein
visanplelialdepositaden ne fiest @tnp atea amettbatalsaideaﬁt snmultaneous

'f I’I@ihﬁ&%?iog i ?%ﬁgII%PﬁI,@iaE?le Rt BB S O csence
or absence of a target material In an aqueous

bi ol ogi cal sanpl e, conprising: binding a selected o
ca%ﬁ ur el e flidi flaw est devisstoflaim thwhetginithe yisuablabslmaterial is

[ . L
ofSlvBRer "R il ool ship ROk RAE S8 PR Retlmnined point n
netirae iafter bred figt demm/ ¢ined tHait Irediong grougheo episard that the
target material; deli ver| ng. the ueous hi ol ogi cal

sahiplogiaab sarple is wicked Qmﬂstream hgitest sife FH'QF tp dhe visual label
S | I 1 owi ng the biol ogi cal
sghn'gfér%qug@g \MFCR dtté g%m}weg'tflrgggmtomrd the test site;
deliveri ng a Vi sual | abel material to the strip of

e i QN upst.ream he .test site for. .
oot Dol s AovieB e T4 whareinre taraptrsteral is a
{ edioctil %nt|588¥ ¥ha"RE chplifb nREAR i3'a RabagdpkigERTRe:

e strip of aqueous W cking material at a Second
pr@n‘eplexasﬂmjs@ecwd antibodye t hat occurs after the
first selected delivery tine. 14. Method according to
claim 13 wherein the second predetermned point in

tigie OCTHE Buidamily fx® dabicaldielaifneo Whéﬁém %I@é QIQUaﬂIabel materlal is
delivery tinme to ensure that the biol ogical

besithariappéed & iesthirdstiip of matetialat the timelef u Ir%ﬂ@ test dewce

o oSt ot Pl 76 BpBitd o i of Plpriptand

upsrhbeadedthdrbip el 668 bbthestebedevi€e. Met hod accor di ng
to claim15 wherein a separation distance between the

application site and the second location is selected

t i I ?gﬂ[%l .is ensured of being
vm%e I@Iﬂmg ?Agiae%g l?’%eco S ! ‘te before the visual
| abel natRrdradtogmaphyokatt of agpnedbus aicking hxtetiaisin which.is

17 I\/Iethdaccor ing to cla ein the target
na@%?qsﬁﬁ iad ap ups r@@?‘%i'?% fﬁﬁglﬁﬁ%%ﬂ?{‘fﬁrha@% %“@FI eous
Vi SiRlgidA88m Eoef)é ?ésteﬂl?&'ﬂ‘le rIc%bé’fl gEidtla target

conprising a anlgent at no ectlve Inds to
t hmastlact ed anti body and to ot her anti bodi es that are

contai ned in the biological 18., Met

ccor di hgaPhre AR S o e TheRag FRaipRe Ak st site
C R SRSarA bf tHY U?@tﬂeérﬁ iteStHLSAPtYIR MalirRiihabBgld'Rinctionality
antibody. 19. A fluid flow test device conprising: a
first strip of aqueous w cking material on which is
deposited at a first delivery tinme an aqueous

bi ol ogi cal sanple to be tested for the presence or
absence of a target material; a second strip of
aqueous w cking material having a test site that
contains a capture material that binds to the target
material, the second strip being in fluid
connunlcatlon wi th the flrst strlp of aqueous wi cki ng

. o, Y . o " ..



upstream of the first location a selected distance. 2
1. The fluid flow test device of claim20 wherein the

wale@bamse? i S sel ected to ensure that the bi ol oRETAD2005/001072
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sample is wicked dowmnstreamto the test site prior to

the visual |abel material bei wi cked to the test

site when the biological sanpl® is deposited on the

f ithat biatls ke adirstdotigren thatarget matéridsipoaiwivking of dhes target
with delivery of the visual |abel material to the
sdoaiegiakgewpstream toile testisder | ow test device of claim

19 wher | I

the Secag{r/]lguélprgbgl ?{%‘Irﬁe{l ﬂQ@lbﬁ'HaféﬁE arllalltgtﬁjag b &k 58cond
priecies en Mmtaigelomaterlah themhrarhta’e:graﬂ)iw pathstavirey a\atteyupstream

tine that is |lo enough t sure that the biol ogical

s e S e At el e vip wallabe) ateriabisibegtindoppick At A

t [
{iFTetbBiPingc it FRED oftor B gt ULAVER inf Sutth dtthe visual
whabelimatenial dae@ pot imbarenix alithi tbe aasiebus béadoginal Smtlpleammm the
th %w |aI is a selected antigen that

ccﬁ%‘ﬁ Q@ I~lec:t ed anti body. 24. The fluid flow

test device of claim 19 wherein the visual | abel

material is either ap &Lled tothe third strip of = =
nétﬁer | ar heatest Hevice 9é clsimuewberainéhe prdefenmibed gointhig time is

mivited Tafia 0R Ehbden el b Akl e SR Ao

dﬁs\qué%us%olo%cél sarfipfd fovhavesiiedteairaslyonitRed 36 e tedt site.
chromat ogr aphy path of aqueous w cking material on

which is deposited at an upstreamsite at a sel ected

95015 L BRSPS 8e SRLEPLAHS t

meopfiprides @fietphth extentiex gl @iyl lsdtween nbe testisite aNdCth'erlg)stream site at
material at a test site downstream of the upstre

s.wi@ch e S@'&Wﬂ%ﬁ@ﬁﬁi‘?érﬁ"& a gaeenPathy %H‘é%tcﬁ?é‘t'@‘byﬁ*ﬂbé%'f;al'y

[ [

w SRR JPorhy e first T eRierify Biieh Bk o 4fRPhe ypsiream
sidite; ataNMclsmé visaiabllabe’amaéridl ihappliegl. a functionality
that binds to a second |ocus on the target material,

t he chromat ography path having a site upstream of the
test site at which the visual |abel material is begun
to wick at a predetermned point in time after the
first delivery tinme such that the visual |abe
material does not intermx wth the aqueous biol ogi ca
sanple within the chromatography path. 26. The test
device of claim25 wherein the predeterm ned point in
time is selected to be I ong enough after the sel ected
delivery time to allow the aqueous bi ol ogi cal sanple
to have been already wicked to the test site. 27. The
test device of claim25 wherein the chromatography
path conprises a first path extending between the test
site and the upstreamsite at which the sanple is
applied and a second path at |east partially
physically separate fromthe first path extending
between the test site and the upstreamsite at which
the visual |abel material is applied.



