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Protein Mcroarray Slide Cross Reference Rel ated
Applications 5 The present utility patent application
clains the benefit of U S. Provisional Patent
Application No.: 60/723,406, filed on Cctober 4, 2005.
The entire contents of which are incorporated
herewith in entirety. The present invention relates to
a protein mcroarray slide. Mre particularly it

rel ates to a pr ot eiRotgin dliosarran§lidel i de having a

menbr ane supported on the slide and one or nore
openings in a 10 portion of the slide below the

menbr ane. BackgrissReffentdReldteApplidations The use of
menbr ane based microarrays is well-known. One such
wel | -known array is formed of a nitrocellul ose

MR fBSntRii§ phidht a?blkél@ﬁ clBifh @le@enefilét UM, PRABIBNPPAtENta
gl ass m croscope s he use of a PVDF nenbrane

Appligetiva Neod 6@/A23A05] fllesi@nu%toaeréomﬂél The lepissepntesis ef wigsh are
mco@)ﬁ%%éhg’rg\%lth |ﬁ‘@ﬁjt|r . 03/ 0_72752 _ Several different

nment's are Known including the use of a
fl Jbs msmnhvenn@d‘eletedtosd ralgin muxrdarrag&lide Marekpam'cmérlly iteglates to a

coat ed pl asti de, t du
oo ey e heisd 8 MEbleCe WRANTES ARG SHaGeanels” RaG ool n
pomla@@rlf&rsqwmbldv&m&memﬁﬁme making it difficult to

di stinguish the fluoresced protein nolecule fromthe

substrate. The background fluorescence or "noi se" can

arise fromany or ?a{qll(gr&fndmﬁe RRane itsel f; the
uc

vari ous reagents s dyes, used in the attachmsnt
purThéUseatf'membraamblased hneroaparyease/m ksct\rﬂaps for the protein
uestlo t he adhesiv o attach, the.
oA iR Wy e 2t iPsgsuBianf el B panere
or caPorfis hlassmibbsepe sBgTbr ane materials tend to be
i nconsi stent in their thickness and the pore

di e HERATAGYDF embrang pdhered emanlidg s ks %ﬂ{' kr@yﬂsse%klséﬂﬁé?%
andI 294D, E%rﬁﬂ@érﬁ‘@ﬁboﬂﬂﬁ hidGhe R?{G\‘ﬁﬁ‘lhclﬁ(dlrfg‘ﬂ%qjsb' B Puorescent

orescent etecting conditions ese _
reduced:shdsstsh as e carbonditiegr eoaeirplastia sbidestoiredueehackground noise.

rescent, i, f hat used to characteri ze
pr grﬁgils%es%th@ﬁgﬁ?qvws(ar? ﬁg ability to detect
f | Ullhéﬁme Righ badkglromdfﬂil@résblﬁdeataemé It dlﬁlblﬁt&@@ﬂhgl%hglﬁmﬂlﬁreséﬁﬂ

also are diff rsﬁlﬁ é%ener al | enpye
orogh Gl e sHistee b backgpima e F16 0 N0 Fayoe o any or
all o!ﬁfﬁﬁ ﬁlgﬁgraﬁ@ﬁ‘seﬁ%e%%n&%\(@}geﬂ% fin §ssd))é@ |u‘sedﬁ1$th§ QfERhrhéR Durification

ting the subsequént steps of a nulti-step
andptheeensss stenstierithe pseieip Insgestiens thetadhesiy, ifivieedztel alépgthe Impmbrane

to thsé%ﬁ’(}et; grQheasrlllge Rgtglri]aq its?eﬁ’. al

Cast in place membrane materials tend to be inconsistent in their thickness and the pore
size distribution, which often show up as streaks or other images on the membrane surface when
viewed under fluorescent detecting conditions. These inconsistencies create variations in the .
fluorescent image that are used to characterize proteins, which limit the ability to detect fluorescent
and differentiate fluorescent signals.

They also are difficult to wash (generally to remove unbound dyes and other such
materials) thereby keeping the noise level high as well as sometimes inhibiting the subsequent

steps of a multi-step process. Protein samples need to: a) be adequately spotted and bound to a
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target surface, b) remain structurally viable while

attached to the surface w thout denaturing, c) be

adequat el y washed of undesirable waste material while

attached to the surface, and d) be sufficiently dried

on the surface. The sanple and surface are then

exposed to controlled wavel engths of ultra-violet

light to induce fluorescence at higher wavel engt hs of
targbﬂsgiface, bjrenein struaturdlly viable whiledittneditodins suedeavithors tenatveing, c) be

scefFep T LN GO e Dot plEares CfeEees 4 b ™

sufﬂﬁi@ﬁ’tﬁyldh&?bnbb/e RMEIATR ssmg@ ald safdte SiatheH expebet @ cdftrolled i O,
d 't he consi stency replicated signals at various

wavpleag&ha ohHa-yeletdighy ta IF@C@ﬁ{orqseenﬁ%@t@@herWQI%&s ofAighYy which are
ne slide that overcones these issues

recd?@e%%?gﬁfélﬁgl;@( i stl ng?sl ide 10 format, which is typically
25nThexuaigrofite teconded ifenationgs eaterminag byihe oenpityoling éorescanh

sl SO e SAREEN Y Ghbh o RGP SR SR e
agr@%féomod%ﬂcbcﬁmfnyacS@Usfﬂ%CE@tlrstargeOﬂmfe& te sides of the
slid b) one or nore eni ngs through the

© helNbatisTbedsh s ATPENe SIREa At QrooRs eI RS Sl e
forn‘?dt' TR Bty Sp%@@ BhmABmA 1R B TREERR AR RtioABrNEESSUEIa SIRion.
rimary ace of the slide over the one or nore
openlngs The slide provides for both an ability to
wash and to reduce fluorescence in the
active nenbrane areéhHEngfﬁgkﬁ&ﬂ'he menbrane is nmade

of THetpragert |idv9ﬂtn01$%late@}d a)shde)hiaviﬁg’D‘Fa firsbang aseadne perbdry surface on
PVDF, The o em@ggé can be

d.t
opreRioaHP o e ey Ee PP GR B SR Ee LT B3 gDt ece
to i s‘é@&d%ﬁl&}y%ﬁ@c& Ry @Bhd G ke rﬁ&ntfréH%@%@r%‘tﬁ@ oﬁ@érﬁfa'ryaduﬁace of

such as proteins or "anti bodi es, dyes, salts, etc) from
the Slislé oydritheene pramaspgpeningsd Ties sfide Rrewides faj ot g alifty to wash and to

red@%ﬁt@a?%%%pd ﬂﬁ%pe'sééfn?@lﬁ Hedbetivk HEm ?l%ﬁe Da. 'Boés n%ralﬂﬁfﬁ@ hﬁ%rane is

uor escence
madieaofdltroae&ulosernybh paR\ECImbre ptelfeeabbl R UDF, Tas opeemgdsbrrambh ased to

alogses 9 Gars s 4Ewof RE mBRERG: Sina TyTUG! BeHHBL tofgins

(unBHfBARIMRHial6 BRAGS H@t@tns oPAMiIRTILETIOES, B8] etdyeoratHarde thereb
structure is used (a nenbrane 25 with a gradient o

redpeitodhesfiugiescenthapkgented. é@fmoa@@ theonrerps rfl@tewéﬁn'%@hh"@lwd%)wqf he
quoP%F}&%e ﬁﬁQn P\Sm?ﬂ@é]tﬁéi% l??}@ver bikeded A dﬂ@ Qs ﬁ?n‘ﬂé‘r thd Gde

er surface € nore open side’is away
matieria o ariyeadhelswejle present hicrewould dthemse itnaeseg the background fluorescence

fl i d
b Ok TS0 Ephrt 28 pVBiel remB R R g  fed T ieHSlane
wntﬁ@{jﬁ’@dl&ﬂ Bf pRfel e8RS brie sArfaek kdtRe othdF3UENaRat BrRWARE on Eheasarfae are
ments are cast into or i npr eg nated i nto a nenbrane

Iargeht%@rr these op dheaiglugiacepphare e wmﬁ@wﬁ:ﬂs fache puayORdle ARk
surfab€ AlisweRbdc ﬁ@odnﬁ%ﬂﬁ’c{rﬁs‘éerﬂ@ EJ% @/ltﬁ A8 efrbbdiherdtayer being

carbon ric e secon 'ayer being resin rich.
A second embodiment consists of stratified carbon filled membrane attached to a slide.

Carbon powder, dyes or pigments are cast into or impregnated into a membrane in order to reduce
the background fluorescence and create a two-layered membrane the first layer being carbon rich

and the second layer being resin rich.
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2 Athird enbodi nrent consists of a textured and
faceted surface on one side of the slide surface, to
whi ch the nenbrane is attached. A

t hr ee-di nensi onal -texture surface absorbs nore UV
light, internally refracts nore UV |ight, and
externally reflects W/ light and fluorescent light in
a diffused manner. Overall this textured surface

r edug@mbbEmeénteaneists of a tektured asdciadted!sutHae o bratside etthdsige 5

surfa@aéckgm@uﬁém?nﬁ‘%%rvei‘%5@%@”@%&%@%@%@5 lexRes e PRRORS rore UV
Ilghtgﬂ%ﬂlly?éféas BRI ht érﬂtextfeﬁﬁﬁﬁlréfle(:@@t\/ I@*\'t@ﬁcﬁﬁu@ﬁ%deﬁﬂ light in a

irec |'uorescent frequencies of light away fromthe
diffueGmapearsuetall thisdextuiedsurfaesdeduses therareunted fuarieseent tithkthatriepckes

s

The dt&_@b@@ﬁld aRol fe8fre fréefgasm&aat pﬂs(ﬂardznualby direntifitoresesmbicediieneias of light

s|i de- k hol der for the sli
away 5 16 D SO ARLETB Pt A adaoaen T SRR O e e S BT
axis gﬁﬂ@ﬂtﬁFe@é%nhbéhttah@th% ltdcel8 profdraly s%uld b beff¥n UHGdgrde al 90
cover and bottom cover, preferably held together by

degraeshi nge, rmre preferably by a living hinge. At |east

t han 1 RRtCABEmERS ﬁﬁ?&ﬁglﬂ%[d)ér anﬁ? {J@@IS ‘fé&éﬁ%s 3RaRas R Reing

over have an openi n ant I'n Size an
and emmrﬁatlgthmkgmnd ﬂmretsbmcergenbramdeby lﬁtewhdeenbt&nal it ay istliicen. top 5

corf i 4 aloF SR B AR IER e 0P B SRLER TS R o
leas tth’cBb chePSMipREErAMy the 109 ERBERAbottdnOitierdBRahdbe thgrsabstintiall
ded to it or applied to its surfaces as a coating.

equ@rn@nzeraadwoyflqureéomtatﬂ@rmwbran@ mognta¢odhg Sideom t he group
CorASf te?nB] KQJ ak%f?d?e an P&Q&%de ofiibl W&?e%%n?ﬁét@ﬁ%ﬂor‘%@g

enbo a neoprene slide materia
quoresceat |Iglfﬁfbfm3|€ﬂg®f fttm)easeej\t Mht ahsorlbmamatead adizd teeihdsiapplied to its

d h
sutdte 654 oo EPEDY B el Fodt i hR talbur s € Pen
chal@¥dt, @Btvate@Earon\shd glaphitewhi ch exposes the menbrane. The
size of the w ndow may be 20mm x 50mm CO
| arfggth wboélmannaé\eoprwh%raﬂ?rah@ ag1eORSNGr %ﬁiﬂ%’e ﬁaﬁ@? i al
men?tfi‘éhekéﬁea%y a%"cﬁe{c}i% e Héo%Fe% eF eq@wéﬁ@rﬁ?ﬁaﬁgal %\Qrs'tﬁe té‘ﬁ §uretreflthe

he s Yy nec anlca means sucC as cl anp
entireglidesixespt fonesawisdowuiaticheaxpebes tie anegibtinel Tael bizsif the \Aﬂr&pw m@y be

2 e o 7 S TP g e,

prefarﬁ\e@ pléaﬂtr l0Ghatingardds sttactediethé slide @y\mecﬁamcﬁh Mg aeschas clmps,

sprayi ng and the |ike. The neqprene or its
adh@%@mﬁan%ﬁvﬁh # dobile %@edéésealvn%éaperoé@%@yt ACR §PlFhkpnded 1 the

slidd éu‘r’f%e eff fﬁ% rd- %%d?fé@e %HPB@%II&F@% co&t'ﬂ?uﬁﬂg‘ sdéh well- known

mat erl heS|ves or other materials used to
techaiquescls padwﬁammgbsrpaaymgtaod thia dikes Thecneoprenesas eenuivalentiiger heeating

red %)?S fag?g{@g&’ f L}?%gﬁ’éncgﬁorﬁ 8 tnehibrdiE 8&;%%@ b Yrafdhid BRNFadhBsives

or other materials used to attach the membrane to the slide.
A seventh embodiment consists of a slide that is mechanically attached to or formed in a
CD-type disk. One embodiment consists of placing a standard slide into a suitably-configured-CD

disk. The slides would snap into place and be fixed to the CD during application of antibody
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30 CD-type disk. One enbodi nent consists of placing a
standard slide into a suitably-configured-CD disk.
The slides would snap into place and be fixed to the
CD during application of antibody 3 reagents,
bl ocki ng, and washi ng. The application of fluid
reagents woul d be done using a spin- coating process.
An ei ghth enbodi ment consists of injection nolding a
reag@@s todatind) asd Wdshindk aneapplicadrit? Bsd fehdtnts walia bk Gorkl s a spie-
be eaS|Iy extracted for analysis and storage in a
coatinggtoesdsr ' s traditional format. 5 An accessory product
forng%ﬁm4$%g&ﬁeﬂﬁmk@§oﬁﬁgﬁﬁﬁHo@ﬁ?§C9ﬂhtﬁﬁQﬁQkﬁﬁﬂqéﬂwesmm
cou ncl u ra ion of an aerosoli zation
enat(lensélbeﬂ tb be e3silseiracien foranalysis aDsrage i achistesérs tagitianal format.

B T

mtegj?étl%n oPadSdefosliRgtidn (mdulllzem @gémﬁrﬁﬁa cmmeahammmumsws h
and i magi ng system nt conmts of an

excilghrtyand duaresaeny detedion, JWSﬁ@reﬁl{ @ﬁ H@ﬁt"é Cha%ws FaNdG PET
pomﬂche& By i ﬁtb ﬁt‘éd In® h&UBAAEY Maéﬁ ahd Haﬁlﬁg ?siehh a secondary

teria at supports the suspended nenbrane from
beIPomnthi amqugnamp@nsl$t$1@f aop@qnghott@mglde iing theeceniae ey portion of
|
e G5 S8l B 6 e @B
fromnetoRw dudihg Spsttuﬁgacmeha&d]sa'lfhtsfsmcmmy matalgﬁl aoudd bep‘lxed)ln ptace |n|t|ally, and

washi ng operations secondar teri
durigy 5o B 9 SPOE ShaT Ao A et At 3patio and
prloFtB ‘?va?rhdg%eraﬁﬁ'ns I hisGaddndfy MBERI £ DER-cth o InRERAmoNRE (ﬁbﬂn He
has | ow extractable 15 qualities when i mersed in

samaw@@alsasm slide;, orrits-am beimade frorvpolifiereppaatesial thétmag lowpwigactable
qua@?g %&g%%eﬁsgﬁh%édeelﬁos%@ﬂ n@%y@m?ﬁén\ﬂﬁ?ﬂ ersoll ge?éryé}yc
matmmtblee potgher gladsscerannc qwmeyatm'rmebmmmmmnhlt alfmlmed of ferro-

[ro-nmagnetic ces and us netismto tach
magnElaT o R il SRR O R ey T1es e b

atta&ht%blﬂfé theklige.sol i d slide, adjacent to or in the corners

0 ot her ed?es of the menbrane to allow for excess

I [ q%fudhqfémmdéﬂ\ﬁﬂ it diainssin p gelid sliske r agliagent foror indheygprners or

othe? Q&gfe‘%'bf i m%ulﬂﬁralgé 6 SR or RS fiduRo ﬁﬁrﬁa @&ﬁWe.‘%ﬁdeasuﬁéc@t ein

oarra e conprising a aving a first
andtiaas ehqenhdf tier presntyinventiof socpovita @ protein wicioarayrshids qegpsing a

t.h t.he first '
siofaedrd G geadebnay Srrredy e nednge & Tivebr IRE
theraﬂutoagmmn the firdt Py i¥acs W theeor@fprifhke smabaawdsaahmtrm

fromthe group consisting of the first pri

attaghed ieye Rrimanysuine of e skig sﬁeqt%tfom thg §roupcansing o tt "%H@“%Y
surfg&rf]d%es@bdﬁg rlmérgsdrﬁ?eatg&ttﬁ@(fne%%&@ropénﬁhg rovide a

ein mcroarr e conprising ide having a
f i risis ancimed objecs @qnxmﬂie ;arprqimr rylcrgarrefyatm camprising @ stidej hawing a first

andha secong p%aeW QUrtale nd s‘?deI r'{‘ag neeorr %tmté 8&%3 tr[e?ermr&]&ﬂ fromthe
first primary surface to the second primary surface and a membrane attached to a primary surface
of the slide selected from the group consisting of the first primary surface and the second primary

surface over the one or more openings and wherein the slide is made of glass or plastic.
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first primary surface to the second primary surface
and a nenbrane attached to a primary surface of the
slide selected fromthe group consisting of the first
primary surface and the second primary 30 surface
over the one or nore openings and wherein the slide is
made of glass or plastic. 4 It is a further object to
provi de an asymmretrical nenbrane wherein the nore open
poriesla fughe ebje($ toquraviae ge dsyum\mrcdl neenvenyant mbereih the e dpac pored

., of the sli to which the ttached I
sicedh AR PR W OGP et B o B P pRap s atected
CONME hrdbitet t8 pRlilld$ phyei migroardyl slidet compiibing a sﬁ@q@mdg afirst and a
primary surface and the slide having one or

secqyd @Ay SurtapRane thersied1aving ena ar m@rerqpfa@@gséhe&thrwh yrorg J}effléﬁt: e

r
i L PO B Y b R100 B gt
the glde)sqtected rﬁemﬁtelgrtg;lpocﬁnsismg off the ditst primaneaufacsand the eecandtiprimagy

A AP oo S B S8 Fratln  Rb

fluofebdehﬂ@ﬁt b@kking dr ﬂtﬁlfré%ﬁémf njht htisging lrlaeeeilionig couteddith @raysiot bite or

ght - absor bi ng or is coated with a | ayer of

morgﬂl@r@pent F&BP@OGIKFQJ@H@%TS%W "Bhtgaﬁfor*ﬂ'i‘%%?rﬁg or fluorescent
i ght a@&g&f 8 8Fbgldé"§tpﬁﬁélrﬁlln§roaﬂ=% dide doﬁwpﬁihg%@h&cﬁavﬁ@a flrst and a
pr ovi tein mcroarray slide conprising a slid

secbrd\pnmgry aurfaper ad tharrildeshavieg enanat np)fei mhlygSéhﬁfet@r@ aney tftel*f@st

o B0 B o D SR RSB Bl R

the §Ildé E@soteddion tie gm’rabr&is&ngﬁf tt@(fll‘wphnﬁany Aurfpaei ane thy ssaond prmﬂary
of the slide selected fromt conS|st|
surtpigarheromde S Fategs S aplcibe aia STIoEciAms o Dok ers o

quo?lgglfeIgﬁ@ﬁt -DMeRAEO RudrERert hgt@-ﬁbéoﬂ)m‘@%n% o 8setddGuith b e of one or

e elther contains one or nore fillers of 15
more [flaseseent dght-blpdkig or fupisedentiighteabsdrbipgmateriaisrand the membrane is an
s 0L R el BeELPAAG B4Rt v
slidé togihich dHesmentbrang israttacbed.al s and the nmenbrane is an
t
ol R g e oI Rotds e At P e g o iR e pliion gpver o

bottRicEer bt HREBERES theStogbdvacan@bottdnt cdvér, tﬁ@to@ bd)v@ﬁéndtb@ttom cover
provide a holder for a protein mcroarray

beirgenpsizesend configuration i sbstaitiallycoves thetstide %‘FhWB@f@'é ﬁt '@(ﬁaeltaer the top
con o'?ggttopw gw%ﬁ% B & h&R oﬁe‘ﬁﬁ@g ccﬁu’égqotﬂ%itg%&ﬂ\‘%ﬁster utfthd 61 or
t Ing of a size an

VEer an om cover

mom@pémr@&nfahe gide.t 0 substantially cover the slide and
wherein at |least either the top cover or bottom cover
has one or nore openings corresponding to and in
register with the one @fThePa@ngdpeni ngs of the slide.
25 In The Drawi ngs Figure 1 shows a first enbodi ment
of Figuse ﬂ)ﬁwé afirst ﬁnt@ﬁrmﬁ@wf iha Presgnt GO SaR ApWRy plangr view.
Fi gﬁ@.ﬁe sﬁtﬂfg‘ﬁ’ﬁrsf"erﬁdo&ﬁﬁent%@‘a e@@rmnvéﬁtloﬁ iR €roBd-&3RMEI view.
i nvention 1n cross-sectional

Figure 3 shows a top down view of another embod|ment the slide support of the present

invention in top down planar view.
Figure 4 shows a top down view of further embodiment the siide support of the present

invention in top down planar view.
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Figure 3 shows a top down view of another enbodi nment
the slide support of the present invention in top
down planar view. 30 Figure 4 shows a top down vi ew of
further enbodi ment the slide support of the present
invention in top down planar view 5 Figure 5 shows a
top down view of an additional enbodi nent the slide

sup ort of the present invention in toF down pl anar
ure=} gees tww@mww ¢f@p adritona spberiment he@hdetsw@ort of the

pgg%ﬁ%t,d&%gpgén%ﬁngr\;pé\,@mar side view Figure 7 shows

a process for making slides
ac clﬁgwjé highotve a funtberpmbsdiment ofshe pesenttinvention Fi manaesid viemows

rth r,enb nt of. the prese vent i
i ool 2Bt Tbtag s n blREe B Haing PRFSF-triB hiearsen
invefhﬁont he present invention in top down planar view
re 10 shows a further enbodi nent of the present
3@% Beowha A smeedingrbpfdfie RFpsen) inveptioy i RlangnVigthows  a

h°| ﬁ@f e § Howd aﬂdd%na%rﬁt%ﬂieﬂt%f fr@ plddént ﬁ?ﬁ/@fﬁlﬁﬁ‘ﬁ\ d ;ﬁ@&lbr‘%\? view.

in cross-sectional vlI ew and open con
Fi gtiguse ILOZShsws)a\Ertiaerhmbqﬂi@menfaitheavr&sbmtdwe@tm mrcmssrgecti@at VR

Corrl IR b fe S0F BRoRREl BF st BT Gpitna
view mdeoptn enfiguratipl. ace.  Figure 13 shows a cross sectional

view of a furt odi nent . of he resent invention.
Mo Enotiunioier B SAdp SDERG r hapEHnt ReEIoaribyaierEstene

vue\&’gndtctbgeoo(foﬁﬁb‘ﬁfﬁlori Mﬁ%rbﬁde%coréé«g; & tr@%F&eﬂt%@ﬁ]i@H‘@n pficd.OP

down vi ew of further enbodi nent of the present .
i nviegire bhshows Ecrgisrsectmw b ok fartheogmbpdimentaf & pesiserd invention.

LT o R
t han@n@Mbws atop dowroew of Elf@mér&ndelmbmwsthaﬁemtjhmm.

P Bt 08 oD GOATL YS! 2 RO SoBe el o bF Bkt mignton.
fZlCJ)r tig\es 172hemslh BB Qbwidfievi i1 fl}?th@rseﬁfbbdlmgh’t%%é ?@sent injedtithe

A shows a top down planar view of
enbiogirerEhihows an ¢xelogadaaaarviewiohg élﬁh@r@mbodrn@m phopeseshows

mvé'ﬁtnc'i op down planar view of a further enbodi nent of the
résent invention. 25 Fi gure 21A shows a top down
pI afigure td shows & plevar viéw af gfarther embodimentod thewprdserd imeention.

str Iylg(;:utréJ E(ﬁ\ s%ws a top down planar view of a further embodiment of the present

invention.

Figure 20B shows a top down planar view of a further embodiment of the present
invention.

Figure 21A shows a top down planar close view of a portion of the membrane structure of
Figures 20 A or B of the present invention.

Figure 21B shows an alternative top down planar close view of a portion of the membrane
structure of the present invention.

Figures 22 A-C show SEMs of the embodiment according to Example 1.

Detailed Specification of the Invention
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Figures 20 A or B of the present invention. Figure 21
B shows an alternative top down planar close view of a
portion of the menbrane structure of the present
invention. Figures 22 A-C show SEMs of the enbodi nent
according to Exanple 1. 30 Detailed Specification of
the Invention 6 The present invention is a protein
array slide 2, as shown in Figures 1 and 2, conprised
of a slide substrate 4 having a first primary surface

6 ahd aége%?ﬁr tlorP5 bgﬁfe}ﬁ aral glﬁé?g ﬁsh@ﬂ% ﬁ%ufn?s“ ﬁ\d@n&) rlsed of

secon aces re arrange e opposl te C
a slidet dubstraterdchaiving péirstiprimaly swiface 6end sespitkarimamserie 6r Tlnmfrr@ 6 and

e FREALE 0500 TR SRR AL O
or mln% dpénmysﬂ e aledoimicd inthe ke suppdrivBiroyn theifirftacreace 6 @ th&seebnd dueface
de su

F
8. Aaﬁgﬁraﬁ@ Thta t%chg%femhezpr?mm%b%ﬁa%ﬁ g8 eﬁa%slﬁwpaﬁy&% ng
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As shown in Figure 1, the membrane 12 is preferably smaller in dimensions than the slide
support 4. In this way the membrane is kept inboard of the support edge 16. In this embodiment
some area of the slide is visible and therefore may cause noise or background fluorescence if not
treated to reduce or eliminate the noise (as described below). It does allow however for easy
handling and prevents any edge contamination of the membrane. Alternatively, the membrane 12
can span the full width and length of the slide support 4 as shown in Figure 6. This embodiment

allows for the fullest use of the membrane surface and also can in some instances help reduce
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25 As shown in Figure 1, the nenbrane 12 is preferably
smaller in dinensions than the slide support 4. In
this way the nenbrane is kept inboard of the support
edge 16. In this enbodi nent sonme area of the slide is
vi si ble and therefore may cause noi se or background
fluorescence if not treated to reduce or elimnate
the noise (as described below). It does all ow however
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membrane, one arranges the membrane such that the smaller pored side is facing the major

surface to which the membrane attached. To say it in another words, the large size pore side of the
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commercially available forma variety of sources. A
sui tabl e PVDF nenbrane is a 0.45 mcron average pore
di amet er nmenbrane known as | mobil onTMFL nenbr ane
avail able fromM I Ilipore 25 Corporation of Billerica,
Massachusetts. Typically pore sizes ranging from about
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the membrane from the bath. Preferably, this is an automated system such that immersion only
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attached to a rotary table or if desired a single nest

can be used. The nest perforns a visual inspection of

each slide identifying inproperly arrangenment or

defective slides. Menbrane is cut into desirable

si zed pieces and configurations at the die cutter 106

and are dispensed onto the slides. Preferably, the

di spensi ng process consists of a slightly negatively

pressuri zed bath into 25 which the nenbrane is run.
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In another embodiment, impregnation of the preformed membrane can be achieved by
vacuum impregnating small particles of organically or inorganically derived carbon, carbon black or
graphite into the interstitial spaces of a 0.45-micron size PVDF membrane either in a dry state orin
a liquid state. In some instances a small amount of binder may be mixed in with the particles to

retain them in the membrane where physical retention alone is not satisfactory. The particles can
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20 An alternative nethod is to use a | aser absorbant
coating and a Yag laser. A coating of |aser absorbant
mat eri al such as C earWel dTM or equival ent coating is
applied to selected portions of the surface of the
slide such as its outer edges to which the one or nore
nmenbrane sections are to be attached. A sheet of
menbrane is applied to the slide in such a way that no
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es o nents are cast into a PVDF, nylon
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carbon to one |ayer of the co-cast nenbrane to form

has inffids exemplp 8 Kinglp epeningyl é2 althTypd ap diseussad-abevadiorithan one opening can

r i r , ,
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adjacent 0 asd bandedoto meesBdB t2h and the ethérdayer 128 ifaces upaard b@apfrobbthe slide

120rri cron pore size on one side of the nenbrane, while
‘creating a carbon rich 0.45 micron pore size on the
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to such barrier areas (hydrophobic or lipophilic edges) or to physically cut the edges of adjoining
areas such as by laser or die cutting over a gridded or ribbed slide surface. Alternatively, one could

set up a series of grids in the slide to which the areas conform and can be cut.
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A slide assenbly according to this enbodi nent is shown
at Figure 8 in which the slide 120 has in this
exanpl e a single opening 122 al t hough as di scussed
above nore than one opening can be used. A nenbrane
124 of this enbodinent is shown with the carbon rich

| ayer 126 being 20 adjacent to and bonded to the slide
120 and the other |ayer 128 faces upward away fromthe
slide 120. In sone enbodinents, it is desirable to

ﬁ:?ﬁ;gghg fsﬁ’dgﬁtaﬁétﬁb? bRt fﬁ%h{cﬁ "E}{@n?é?rﬁ)rhn@kt%@&led {54 outer edges

( olng so 1S to I sol ate areas menbr ane so
of the blisle andhibe plide has aveesasad@reardiq benesthithe metmbaand andenstohepre

GRS PIR14 AR oM o Byt

and bcﬁmtafniir%hts@érﬁ@erﬁ&@d frdrhthe rmrlbrdme easﬂsz entjuicklin ele samesprinciple can

vari et ys such as a solid materi al
alsolggp%@@%hs V\@ ﬁ"g ogjmens gﬁﬁ‘f &e%imaig‘(ef‘@ "wal | or ribs),

c 0'dn@lﬁw%¥ 06k 4 HdRIcNBIT SB8adcBrding & th@?éé‘ehﬁﬁveﬁﬁo%%t ARBRs b to

render them non-porous throug t he thickness,

hold hersllige duriagereressing (w@a& washing of Qvoﬁlug:andtﬁlamr\gulreaglrm Riguses 11 and

12 sfuavy (9%%8&%“?& ?Igs Adldgpfd@'g ih ‘l"hqufgle(ﬁ% : %rmshﬁl” P%W@ 3 c?bl JoVergw
e edges of "adj ol ning areas such
and bmﬂotnl coger d¥desonmecgd bylal fekiberor fivinzoterde 406. eeefesahtynas:made of a

Al t t | 3 t
vao i 16Tra0 BSTG ot by 2 A SRR Tedge. JHR 0B e RELAr TeSh oo
operﬁM}408 WhichtrdsRndsn SROMG sRaMRUOBE nRmbrakk mamw 6h m@snab 412. In

menbrane is sealed to the outer ed
this w e hamf@petaa@sglomwénqﬂ@béar@ sHigace 88 ergdeql while B@@ma&ﬁémewﬁ the

worlg?ﬁacge E%Berae%od?rﬂ&t?({qot@%\ﬁn YRGS R EG e%?ﬁplé (fhe Ibn form

pl'yrng a vacuum throu e one or nore

a shwﬁndemm pigres d)fmaﬂmali'ohaastmpctmyethamrla@netd tagathethy adieasve,edmps
fromthe menbrane easily and quickly. The same
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of the slide’s surface changes. If a multi-faceted surface were molded, machined or formed into the
top surface of the slide the background fluorescence could be reduced. This remains true even if 5
percent of the original slide surface cannot be rotated due to rounded edges that are characteristic

of typical molding or fabrication capabilities.
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A further enbodi nent shown in Figure 13 consists of a
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While Figure 13 shows facets with onside having an angle that is vertical while the other is

less than vertical and merges into the vertical facet face at its upper limit, other facet designs can

be used, including but not limited to pyramidal shapes.

Another embodiment uses a neoprene slide material or a neoprene-coated slide that has

membrane already attached to it. As shown in Figure 14, the neoprene or equivalent material 430

covers the top surface of the entire slide 432 except for a window 434, which exposes the

membrane 436. The size of the window may be 20mm x 50mm, but could be larger or smailer. The

neoprene coating is attached to the slide by mechanical means such as clamps, adhesive means

such as double sided adhesive tape or glues or it can be solvent bonded to the slide surface.
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meHQrgr(?eStb E%ﬁ)a]e?naterial, thus preventing solvents, aqueous solutions or reagents from

seeping through the membrane and compromising the membrane’s attachment;
6) a neoprene or equivalent coating that has very low protein-binding qualities, which minimize the
attachment and subsequent loss of expensive antibody reagents.

The neoprene or equivalent (carbon or carbon filled silicone rubber for example) coating
may be applied using different processes, such as: pad printing, over-molding, laminating, or
spraying.

The raised edge of the coating also acts as a quasi-O-ring seal, which improves the overall
fluid seal performance of this product in any standard array washer, which could be manually

operated or automatically operated.
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anount s of background fl uorescence; 3) a coating that
covers the exposed edges of a nenbrane, which produce
undesirabl e amounts of background fluorescence; 4) a
coating that covers the exposed adhesive material at
t he edges of a nenbrane which also 20 produces
undesi rabl e anbunts of background fl uorescence; 5) a
coating that covers over the edges of an attached
menbr ane and nechanically attaches nenbrane to a
slide material, thus preventing solvents, aqueous
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shows an alternative enbodi nent using arns 470 instead
unifeymly apelied Ry this Methedoe) washing of protein-bound and blocked surfaces can be
improved by more effectively distributing fluids using centrifically-driven flow compared to pressure
driven fluid flow or electro-osmotic-driven fluid flow; and f) spin drying can shorted overall
processing times.

An accessory product for this device would include the integration of an aerosolization

(nebulizer) system into a CD-drive chassis that includes UV excitation and fluorescent detection.
These are all off-the shelf technologies that can be pre-positioned and integrated into an

automated wash and imaging system.

15



10

15

20

25

30

15 Figure 15 and 16. The arns 470 can be two or nore
(4 shown) and shoul d be arranged equidistant from
each other to maintain proper balance during use. The
slides 472 are releasably nounted to the arnms by
mechani cal neans such as are shown and di scussed above
or they can be nolded into the arns and have the
menbrane 474 attached them as di scussed above. The key
advant ages of these formats (Figures 15-17) are that:
a) spin-coating techniques 20 can,be apglled to
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the slide. Such holes can be molded into the plastic slide or can be formed by drilling or laser
cutting in a plastic or glass slide.

Figures 20 A and B show different embodiments of a slide 500 with one or more
membranes 502 that contain a large amount of individual membrane portions similar to what can

be found on some photolithographic semiconductor-like microarray devices. The individual sections
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A secondary material made of ferro-magnetic nmateri al
woul d enabl e the support to be 15 attached to a slide
usi ng magnetic forces instead of nechanical press fit
or a tenporary-adhesive system The secondary
material 484 can be coated with a tenporary adhesive
system such as an acrylate-type tape. This tape nay
consi st of a pol yester filmcoated on one side with an
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of the present inventigon in which the one or nore 25

cut l@i@&ﬁnw@splewsw@h%ﬂtm@l digensigne et or nore small drain
hol es 492 forned adjacent to the nenbrane(s) 494 or
in one or nore of the corners or other edges of the
rrerﬁxarmiﬂats) to allow for excess liquid to drain from

3ot P bRt AR EFR b R THE Rl B o

conﬂéﬁtﬁo@léﬁ@labﬁh@roﬁd@@e $il@ Onke opéririgcbenteitly locatedtrethé m‘ppmdwdsyformed ofa
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solvmb beridedhts thsi sfidd with apejonshae asetane Was applier 9 tamedgend the smaller
r
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shows a close up of a sectl on of those nenbranes 502
Figurd 22:A-€ Iskowt 8 gsiriesedf SEMB aidhsexsmgleof t he menbrane sections
(from about 0.050 to about 0.005 inch) and the cutaway
5 sections (from about 0.001 to about 0.005 inch)
shown. Figure 21 B shows a simlar close up but in
this enbodi nent the menbrane 502B has been cut into
triangul ar pieces and their typical dinensions noted.
Exanple 1 10 A carbon filled pol ystyrene slide support
was formed in the same configuration as a
conventional glass m croscope slide. One opening
centrally located in the support was forned of a
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size having a length of 46 (mm and a width of 18
(mm. A PVDF asymmetric nenbrane, |mobilonTM FL
menbrane available fromMI1ipore Corporation of
Billerica, Massachusetts was solvent bonded to the
slide with acetone. The acetone was applied to the
edges of the smaller 15 pored side of the nenbrane and
allowed to wick into the nenbrane for 1 second. The
solvent was allowed to eyaperate for 3 seconds and
then the smaller pored side of the nenbrane was

pr ¥83idglaimigai nst the desired major surface of the
slide over the opening using a one eighth inch thick
silicone el astoner sheet to distribute the clanping

| oad) as evk pioteinasicrparsayisksie ecomprisingsa slidechavingefirst anéia gegosd
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primary surface, whereb id slide has one or

openi ngs t Rapb rﬁla@@tt@qh%q#ve[tﬁ%orﬁ O 8PrePFIRgE §N tgg,slfdg@@rlmgry

the Seconds%bé@feﬁte@ H6h B8 GroBH EbniShg Of théMét@nd fﬁ@@&foﬁ@ Srfﬁnary
attached over the one or nore openings on the slid

primary swfffa%e selected fromthe group consisti ng of

t he &59' st dsllag]fccgraﬁiﬂ%laﬁrﬂ %Er&n trﬁ%{q%%ﬁ rrfzgrmg %or;léha?\d

sli accor |ng e nu
openi ngs i the amebehbimentbamenigioher of menbranes is one.

of dbeni ngtha S Gi5oTIRg B AVET e OB arcREfines & B o

menbr anes  ingre@@ the himddn 6f ridnitiMess ey di ng to claim 1,
wherein the nunber of openings and the 15 nunber of

menth anes Bl Hideacserdiag oreiaim §)whateia thel nueber atepsRipgsRHd the
claim1l, V\ﬂlﬁ,ﬁ lrgf’ﬁm{,‘ﬂ?ﬂ% ex?é Hgnl ngs and the
e

nunber of ranes xcee one, and the nunber of
opers)ngs i Ehe&ﬂdmdaccordmg toletairm U iviheneindife numbdy vbopesingséind Thee

lid di
For med 1 r oMMbeRELTERiATes bl edfRaenedr PERTIRGS gptngs s caual

consi sti ngtgfe BlndSsof nefbAMsc, Mmetal and plastic. 7)

The slide according to claim1l, wherein the slide is

forred fr o}l}hqasllng aeserdigg to claim 1 wherein the slide is formed from a material
selected from the group consisting of glass, ceramic, metal and plastic.

7) The slide according to claim 1, wherein the slide is formed from a plastic
selected from the group consisting of polyethylene, polypropylene,
polystyrene, polycarbonate, ABS, nylon, acrylic resin and polysulfone.

8) The slide according to claim 1, wherein the slide is formed from a plastic and
contains one or more fluorescent light-blocking or fluorescent light-absorbing
materials.

9) The slide according to claim 1, characterized in that the slide is formed from a
plastic and contains one or more fluorescent light-blocking or fluorescent light-
absorbing materials selected from the group consisting of carbon black,
charcoal, activated carbon and graphite.

10) The slide according to claim 1, wherein the slide is formed from a plastic and

has at least the primary and secondary surfaces coated with a layer
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sel ected fromthe group consisting of polyethylene,

pol ypropyl ene, polystyrene, polycarbonate, ABS,

nylon, acrylic resin and pol ysul fone. 8) The slide
according to claim1l1, wherein the slide is formed from
a plastic and 25 contains one or nore fluorescent

I'i ght-blocking or fluorescent |ight-absorbing
materials. 9) The slide according to claim1,

char act er i gRghining ohd\@tmordfRiobdetiBlightsoidckingrediubreszemtaight-

pl astic and contains one or nore fluorescent
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hcoor i na 5B PR RO e ORISR P GE. Fskregh g sSres

openi ng. 12)esTAGurigs bf%@re@%ﬁ@ﬁﬁtuﬂ% thefect! @i m 1, wherein
the slide has one op enlng and the 5 opening is
I

di spW¥sed i hhadide aseordiag toskim hahgiendrermenurnedcioged from Ae
slide. 13

21| e nac) TR S0 AR TR LRl AL GTDE PR L i
froms) he gTiegideamosiisg for@inof, whergmithte mantsranee‘mdisposed on the

series of | ane m xt ur

Ther eof . 187 78 e 1 6o Bemrier A BT e M e G e

t he nmenbr agsciich of AEMREN thigkibss ah@ tHerlde g Seh&pbeGperture
fromthe group consisting of PVDF, nitrocellul ose and

nyl on.  15jacayrway froraéeatney airdee orowiEghahermambragiediag bgen

t he nmenbr a?@a he?d di sposed on the slide such that the
pore di aneter of the menbrane is asymetric in the

di retf)i on ®he sidericendieg toltiagk hedsrearie mérsbranedeartesymmefria

Sur face onP WA ERMbRER. ALTIET GBS ALk HRhe8 e iy et e

16) The sl kidehamg Eeddrd pbre agdridicTacks awlefromi the priveary surface on
menbrane is an asymmetric PVDF nenbrane, and the

nenbr ane i #high @B%@Efa%hqsﬁée%ﬁl“?%dsuch that the side
havi pg the Tb@gllggécc%fnﬁto%ﬁﬁ § WherelAeEslidorméd RIM 4 Fisstic and

primary surface on
contains one opening, the membrane is an asymmetric PVDF membrane, and
the membrane is disposed on the slide such that the side having the larger
pore aperture faces away from the primary surface on which the membrane
has been attached.

18) The slide according to claim 1, wherein the slide is formed from a plastic and
contains one opening, the membrane is an asymmetric PVDF membrane, the
membrane is disposed on the slide such that the side having the larger pore
aperture faces away from the primary surface on which the membrane has
been attached, and the slide contains one or more fluorescent light-blocking

or fluorescent light-absorbing materials.
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whi ch the nmenbrane has been attached. 20 17) The slide
according to claiml, wherein the slide is forned from
a plastic and contains one opening, the nmenbrane is
an asymetric PVDF nenbrane, and the nenbrane is

di sposed on the slide such that the side having the

| arger pore aperture faces away fromthe prinmary
surface on which the nmenbrane has been attached. 25

18) 13he slTihdelicceedtdihgtg claitm € wadrein he makdraaé 1 attdteedsdn thee
is formed froma plastic and contains one o

the nenbr SHEAGES! HA slide\piAERephapisPYBIRCIS AR} AR O &99%5'59“9 of an
menbr ane g péiéwépé’é&@he%e& Meﬁxbelté*& §dd%B|vérh@6ndh§le si de

havi ng the [arger pore aperture aces away fromthe
pri 28y y suihealide aoeording tollatthk whereib ihamerhiease isiadieoied on the

attached, and th one or nore

f1 uor escent” ?96&1& ‘dgggﬁ?igerﬁ 85\@% fl uorescent

I QQF) absga( hb\)\%@fdﬁ&k@fdﬁ@i wicrodreay ke atdvedirg) to gamaﬂcsawldildeg
to claim erein the nme e is attache n the
o et oo Se PR g cRarR ST e he BAAoBBIREH oF ohpsEand

group consj l%ttbtﬂ%\ﬂefr v@@ranﬂlﬁ’é\@&&o‘(/@r ané‘th@ BbthfrosdrdR size and a
adhesi ve tape, and solvent bonding. 20) The slide

accor di ng shepecthativil substeriialivespyer tha elidgandatdant iteer thedopaquat or
on the tﬁéjﬁcgtﬂﬁ\eco%r hgg]cﬁ\e% fngr@ \MNdO@QEc?ﬂ%ggonaﬁdgtg matgﬁm
e prote ac

A hol der fof In mcroarra ngt
claim1l, stagslidaalecherane.hol di ng said protein mcr oarray

sli and ein rised of,a r,and tt
cov%%, ﬁ@hﬁ%? Q,IBQ PSR 2T r?%ﬁoqu@ﬂogﬁ?\@g%@ i o o
a size an dco@er ralEdR dr hdfe opbdigs SeHRSSoABIRG t@'ahd/m@t@lwﬁg"thé 6 or
slide and at |east either the top cover or 10 the

bot t om cov@ereRpgningaen Bie skisr e wi ndows corresponding to

and t chi fd@leacﬁégﬂf @E‘Wﬁ@ﬂj@her%&ﬁﬁg lﬂ?a BBIERF and a bottom

acco i ng wherern op cover an
t he bott onmovercartecrhedmmexamﬂhemby ainge j@meni ngs

cperings. offeRIESCREENS g ass . bt fiTosSbo albBafar g atgtom

claim 21 édwért\mﬁjh a@@ménealtm@cwotmmy@w@ar jOlﬁtn(dhéilenbmbhng
cover attached to one another a hi n%@w% oi nt .

The hol derJoablé&rra%ajetr@rt@f%ﬁqwrﬁ@us riage ALY SHE PR o gdgjm%
top cover ghidm@oRettom

25) The holder according to claim 21, wherein the holder has a fold-in-two design.

26) The holder according to claim 21, wherein the holder has a fold-in-two design
and is formed from a plastic.

27) The holder according to claim 21, wherein the holder has a fold-in-two design,
is formed from a plastic, and contains one or more holding mechanisms on
the surface opposite the top cover and the bottom cover.

28) The holder according to claim 21, wherein the holder is a single piece having
a bendable hinge disposed between the top cover and the bottom cover, is
formed from a plastic, and contains one or more holding mechanisms formed
on the opposing surfaces of the top cover and the bottom cover.

29) The holder according to claim 21, wherein the holder is a single piece having

a bendable hinge joins the top cover to the bottom cover, is formed from a
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cover which are attached to each other by a hinge
joint, wherein the hinge joint is formed as a part of
a continuous piece including said top cover and 20
bottom cover. 25) The hol der according to claim 21,
wherein the holder has a fold-in-two design. 26) The
hol der according to claim 21, wherein the hol der has a
fold-in-two design and is forned froma plastic. 27)

The hol der p)24i6 Qrdlédnthink @ncCdraiord Iecking YaEHaRisis forRed @ theduter
has a fold-in-two design, 25 is forned froma

pl astic, affaofdeaapapsing seirseoef thedercomyaad e DARORHENME's s

on e su i he)t -

covl'® 5y T RARRRTI G bl | HRiERHP op BB BRI R Bver
t he hol der are ®orraedsfromd mastié exntaining whaney mose fhuorededst kghtiloskieg or
di sposed bﬁtmeen FEe toF co%erland t he bottom cover,

is forned lPFeé?ﬁnta'g rabsqr WM cont ai ns one or nore

hol d§1ng MeThaidsidcdr@nge dlaim30, Mierdinite pROG! BiE thelbditamesver
of the top cover and the bottom cover. 29% The hol der
accordi ng &% fesmed franpaplasiip aviag A layeret psi ¢ glore flvorgscentdighte

pi ece havi ; ] A S 0
Phe bot t ot caRe TERRSRARai BRI AETsk OF oL BR FR Lok
cont ai ns osasomstprimerysutfaseki ng nmechani sns forned on the
outer rimof the opposing surfaces of the top cover
and the bottom cover. 30) The hol der according to

claim 21, wherein the top cover and the bottom cover
are formed froma plastic containing one or nore
fluorescent |ight-blocking or 5 fluorescent

| i ght-absorbing materials. 31) The hol der according to
claim 21, wherein the top cover and the bottom cover
are formed froma plastic having a | ayer of one or

nore fluorescent |ight- blocking or fluorescent

l'i ght-absorbing materials on at least the first and
second primary surfaces. 10 21
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