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Lin et al describe a biosensor based on.induced wavelength shifis in the Fabry-Perot fringes in
40 the visible light reflection spectrum of a thin fiat film of PSi (Science 278:840; 31 October 1997).
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' SUMMARY OF THE INVENTION
According to one aspect of the present invention, there is provided a modified semiconductor
40 composition comprising: (a) at least one a semiconductor material having a porous texture and (b) at
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40 conposition conprising: (a) at |east one a sem conductor material having
a porous texture and (b) at 2 WO 00/03230 PCT/ CA99/00642 |east one
recognition Q{,@f@ggm wher eby when said conposition is irr gdiraiseslopdzt h at
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used to detect ot ol um nescence from phot ol um nescent devices of the
present mvé‘ﬁ?‘?eggen rﬁ”@'ﬂfﬁe 2 is a scanning el ectron nicrograph of a porous
silicon particle oduced in Example 1, at a magnification of 300X, Figure
3is a scanrﬁ’war Sé:&rm‘?ﬁ Pedt a porous silicon particle produced
in Exanple 1, 26 dgwings wirghiiuftiateampboimepts oB@Oesefingantien: 4 | s a scanni ng

el ect ron1am cr ogr aglie 0fs adcHeMERRUSHreSértdic O ol rbbdirhedt P BrOdbparaxts whth raapber 2,  at
a magni fi catg, Qé?ec%oésgﬂ%escé:dcgwn?ph&omm@scén? Qésr&gm%rgs%ktw&@ Crograph of a

porous silicon partic pro rrg ga&% i on of
5000X; 25 Fi gure ’8”’F§‘S§r‘f Bé‘BFQEF‘T"h‘E‘r"é@%Qéﬁ?B APPSR T 6“"“%‘ xample 1,
magni fi cat i dh2 medndeRtipeefEPX i nteraction of antigen to PSI particles

nodi fied with | gGgaesishacningkiarihss@shrdpn ofpani sticchQartidié gotueed in Bxaapdi,cal | y
corrparesz@ceatty}ng&%éhg,@n Bygkr ol ysis for a control enzyme versus an enzyrre-
nodi fied PSI, %ﬁ""ﬁg In Exanple 13; Fl%ﬁé i S an eg fldu esce
m crograph at 20 Sﬁﬁf‘i"@%&ﬁ' SSROVIRiGaRP] "o ARG rodyed I 'Bﬂpd to PSi
not treated 3 MRengrayen ¢ié0%uf f er, di scussed in Exanple 16; Figure 9 is an

epi - f | uor escencerigire 5 BgrsegphingdiecdiOMcragrpn bifal pedis stitonwhitiadporelemnsEt@ies t he
reduction i rhtphgéj,w&gimp;fs@akl body of PSl treat ed vm th glycine buffer,

di scussed. i n Exa e 10 .is scent raph, at 200X
on 1B | on wnlBEEa RaEP DTG TN A0 % eal RGP P RCGR AL ot
adver sel y afaniger edShiprigesmediied WitfigGeantibody. dietyassen Exampad8npl e 16 35 Figure 11
i's a graphical r €pwesgnftabiyatmmfes plegicadibniyrregadaraeotolangielvgts@lan paymels

silicon parddapbess;, q;sagéég%qga&, fxanpl e 17; Fi gur e 12 is a graphical
representation Ot’-‘;gaﬁe 9 is an epn‘hu%reegc%gcgcmeecrégrrgp sz'c&é’ magmf c%?on w"!'lnch s?hows bw(a)dq«g of
30  antibody to PSi not treated with glycine buffer, discussed in Example 16;
Figure 8 is an epi-flucrescence micrograph at 200X magnification which demonstrates the
reduction in binding of antibody of PSi treated with glycine buffer, discussed in Example 186;
Figure 10 is an epi-fluorescent micrograph at 200X rmagnification which shows binding activity
of antibody in Fig. 9 is not adversely affected by glycine buffer, discussed in Example 16;
35 Figure 11 is a graphical representation of photoluminescence intensity of porous silicon
particles discussed in Example 17;

Figure 12 is a graphical representation of photoluminescence intensity of porous sificon
particles having a recognition element attached thereto discussed in Example 17; and
Figure 13 is a graphical representation of photoluminescence intensity of porous sificon
40 parlicles having 2 target analyte attached to a recognition element discussed in Example 17.
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particles having a recognition elenment attached thereto discussed in
Exanple 17; and Figure 13 is a graphical representation of
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illustrati v@é?)aﬁ?"m(g%ét's?" sﬁ% eé{e?cﬂc dﬁ?"é’% %ﬁ”wﬂg?%p ®%r "porous texture" we
mean ar®y perturbation, such as depressions, protrusions or conbinations
t her eof , | ASe$trusturéshe sem conduct or materi al that contributes to the total

surface ar ea Of By “§dRstis'Se? FRofod Wehkisré" Ve B £ béHurbation HUBH RefbssHMDFroRSIbAILS
I ncl ude, dfiond éhgﬂeéf% Lr%ﬁ thelg%é‘o%%?m %T?enaﬁﬁ%( bdnk §tes 1o 1@ tobd Qﬁf?{e%agatolf enches,

furrows a I nat 1 ons rotrusions I nc thOUt
the semlconductor material. Examples of depress ns include, without limitation, pores, pits, cavities,

35 craters, trenches, furrows and combinations thereof. Examples of protrusions include, without
limitation, ridges, bumps, bulges, domes, spikes, mounds, mounts and combinations thereof. For
example, without limitation, such perturbations can be in the form of an ordered honeycomb pore
structure comprised of cylindrical or polygonal shaped pores or 2 more random pore structure that is
coral-like or sponge-iike.



limtation, ridges, bunps, bul ges, dones, spikes, nmounds, nmounts and
conbi nations thereof. For exanple, wthout limtation, such perturbations
can be in thgofeessispf an ordered honeyconb pore struct urgcwosprneaed of

cylindrical or polygonal shaped pores or a nore random pore structure that
Is coral-like or sponge-like. 4 WO 00/03230 PCT/ CA99100642 The shape and
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shapes i ncl Ld.}!%r ot #fn Q:H/E b4 c%'lé‘%{t pes (9 kh@ Bgo%e l£ 543E£ o &'}q(aggﬂﬁﬂe Q%r GtlefrSC

substrat e shapes or e SSI on, ere ucture(s)"
herein will aﬂ‘@ﬁﬁ’”"%"t‘tﬁ%ﬂ{“"’ﬁsm tation, PSc subst rate(s), which are in the
form of 2% fil m oFiguresfted gre Hustratg thusm«mofate sir@astertopiorsiusadieenhyrpetheof t he
geonet ric s hadRbanddél tHRPEOHBstia@X the iBvehtRB.Cit WilPRChppAda0 Grofcikilddlin HSrf 1B4ti Ve

pur poses. . 29, GHEESwds il & ol fratchd H3LEAR kR8s  #35 nBpbililie e SUTT ace

perturbatlons use strate in the

i nventi on. dtsc‘ﬁfﬁldlm"f?é““& B?S%\"f* ©Atrdiees °?"Eﬂ?§5‘°‘§%€ PapER] spqfenl sugh perpirpaions.ftifer e can
be a wi de arbeiigyeddiat heseperuibationore 2 tdnbibutivpiactiydo tieRlatenpityditimately prodused tyahePSc
substratm. AScmifesl USAIRE wilfdi@ehgbduld dyeleony, it if REREChR &S pRfectohsorpar ti cul ar

shape or geggﬁggayonggmgg&@b@ﬁ%fa% éﬂ_niﬁ 'it} |s beI | eved that these

perturbations ar ultimately

cont
broduced by the 30-PEERAEM ol i Pt BLOSLE TRy
i s believed t‘i"F\'&"c“PFﬁ?'ﬁ\O@Jsé@Ws@ﬁ%’d@Tfhf?WéOUf fretvdtirbat i ons are a contri buting
factor to the PLTherttesl & yhdiot dzeatibortatmirais ddierisbre ophefatticilacpsindiodih mtent s of

the investi QRich hbBsR s§§cﬂ§é§t§et JedH Qhet}é@fe an%%ﬂga?xonsnrﬁ?ﬂcﬂ Lot PO G e IO €

surfaces of and/or t tructur
des;raéie and oplers W ere a é D Ich structure is moreg deswable When the PSc structure is a 3-D

structure, the average diameter or other largest average dimension is preferably in the range of from
about 100 nm to about 1 mm. More preferably, the 3-D PSc structures have an average diameter or
other largest average dimension in the range of from about 100 nm to about 500 microns. Most

40  preferably, the 3-D PSc structures have an average diameter or other largest average dimension in the
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The actual form and/or size of the PSc structure is dependent on the
particul ar application in 35 which the PSc structures are used. There are
sone appli «admBsoei N which a planar PSc structure is dertmaioso@nhd ot hers
where a 3-D PSc structure is nore desirable. Wen the PSc structure is a
3-D structure, the average diameter or other |argest average dinension is
pr ef er abl yraiae of frem abew § eniceeh tof abpyhS0Gnierars. £arthemmeret whea e RSc struptime i@ PSc

pr ef er abl ystrudie tre-FSc RfvGtu@t &rd aiidptapis tdENaEetBdl plitaEtadden ddlicddhfylratns, Ot her

| ar gest aV&Bé%%%\meg‘?%]ﬁéqur éEd&J}S—a fBPs'ilePa Eto&éie%(@n%&i?dét Fr Q&R 9 gyt 500

m crons. an_average
i anster oPeOTHE BT R Bl R PBRerER Yo dfﬁ%ﬁbg%ab"&dm%@%
PCT/ CAS9/ Opeut2 m'qf%}h@@b@*ﬁm'emsabout 1 micron to about 500 nicrons.
Furt hernore, wrrgPSchieudits ofthe predetitientdn, avhar ilhdl3Ra wittSét fed§tohld veavelbrgth JPSC
structur eselé&&na%ﬁé%@kﬁ;?&oﬁ .r‘i fRe AngePt hrsth Yool 10@#?}9&%9&5 %6 hf Mo Qﬁ?éieﬁ%ower
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from about*"’?’@'e'e ﬁ?hepriilﬁfefﬂts"'%@“ﬁﬁsaﬁ?&fa@r Gjifopnia, Hsﬁ)hé'“ foRBFEPIBINORT om about
350 nmt o sl silicdDpheras capbalprondce by thefoecess Hascribad in MO9p/asnge (ishikaka, ameahout 450

nmto 150 @b@ururﬂaéoa Blr o msreaﬁsséﬁ.aomfcfdrrﬁéer@fcaﬁ BefndchiRAN rgindr@libe for med
by a vari etrgducr?e fmgrz(l)rpc? Tr(v%g .ée%"i‘an&‘é" (ﬁne% %e%metm{) p%ra%i’] éasé[ pegarg éss of t%le( IFrlchl: ng'el n the

art. Pl ana

avai | abl e, sefegipd @)?E&?H‘ff?é‘eﬁ?’ﬁl?ﬁngicf"f BEpriabs s maledgh ean e ('IP%?rp&’°“t%¥lﬁ‘FE'ﬁ"3fﬁfa USA) .
Al so, for mxaapésknpowndmthoseskiled in te 4 slomasise dismssedimorb &:ihyrepduioeitlstiajive he
process de‘aﬁ{ogéged in W98/ 25090 (Ishi kawa, June 11, 15 1998). Further, a

I f ted
Itooa“g[ O@Lc‘é"af ?Le aggt%slt%@@ E&LVI %E’JnlnérE?%u%{o &LTtﬁégfoPﬁedgqgQMOgo%LtLystrﬁ& m"‘”ye

eonetri es
case. reqal AREERSTT TR EFsIRAFERMR (P G0 geinaﬁe‘¥ Oy P AR, BT BBt o
mat eri al , totheke skileddr theybrt. Farexpeplermilrouimitetion, alpgrous tepdurg qan be prpducesrhycedur es
known t o tdépasl adsditbeét liihbgrapRg(Cantiam AppicAhyLstt 51110S1046H088; U SR dheifidaratdhidg | Y

g ZL]O‘(’:VO f 82 shiloh &St Ao WadFo:100d5- gﬁsfé? g@dl@@t&fﬁ{ rrﬂiﬁs‘dh%g?(ﬁghl‘%’ﬂ %p%paoﬂftous
B! %Owéi R N e T i

por ous’
t echniq ues‘a?r@ﬁéh}ﬂ‘\m" ¥@madp eipbuapiiiers LAPPl RSkt Peit it Repuddr Pepesmird Not AR 1961t

i mtati on1996), ipolicamsniling Schmiki & arPhpeRrgLetlercBdodmysoed) 199a) aral cott@i@hieaimg Ofr

l'i t hogr aphyng(efes EE:ABPA pﬂﬂ}’s&ek@é §7051799§0Alw4@1l%Q%&reﬁt?oqmse sﬁlf&@fﬁ‘tﬁ‘eaért et chi ng
(Sailor etthatl Ady

nodi c etch sol utions
( Canham AppT pBﬁeduref_uste?;m %QWQ & °rfb§4t Q&d st Séaé' ¥ PIaLs 'cg?déqu?ro"ha aur naev
et al oﬂ"ayli’ﬁ%i‘é? e modifratpse donearple 9"*@@7’1“""299’? °“’F°&§2§'V r%meawspewoc Yanmada
at al Japaineswerdgasgnus or lifdlid epvicosméddintorder thaRalputfaces tﬁatp@nectﬂnma higienegy 35: 1361,
1996), | 0nscRREBchihd dolutikth of SRdn Mdisls 1frodiike OYESIrR®Ec Latthre SR the 46 Ryt 3;

1998), and, Tsai et al App! Phys Lett
60: 170; - 10853 St BRIEbRGro EDESEMINRD [0S ki1 Toq i h theart tha

procedur es usedxsf"d?e FEFBICHT Y 58 f‘%‘g%‘ﬂ@ atcgfﬁf"l‘j‘raé:'s@ﬁa?'ﬂ G'Pfé,‘?déﬂfhre&‘i"? % Pl anar
sem coR¥uctostingmatamplendf s@@blereope materialsinsiude withoptdiditfipre glessorastic, Fasrmiesxanpl e, 3-D
sem conducCedlitesS inbthl§; laldifferant BEhYicon@ ol faterflisnd €6Mdin@iibns thereof. The core material may
be selected. for example, to impart a desired bucyant density for a particular application. Such a core
is likely to be more suitable when the structures have a larger diameter. In the case of a single
semiconductor coating, preferably such a coating should be sufficiently thick to produce the desired
40  porous texture.



in an inert gaseous or liquid environment in order that all surfaces be in
contact with a high energy source, etching solution or other neans to
produce the p PSC structure. Also, the tine requiregertQbod@éshi Nng may
al so be nmuch shorter for 3-D PSc structures. Al so, the PSc structures can
be formed with a core and a PSc material applied to the core as a 35

Cf)at I ng. | Ex ?_rrpl €A céblingSdf b PEOMRer@) bERUDRitbddn coRG! AbEPSc Mbtbda b virelfict at i on,

gl ass, plas , I . : : o : or
Tater] al andaiuBe TR, s KRl plEleafng B it WGLEY M ERHIAAPEHEL Y |
exanpl e, to PSP PY PRI Pidefiop (TayPaTiY Lauprsrepsp 79(%94;619?%?&"?’/3’8“ PPt i cat i on.
Such a cor e pyfolysiy tedhaiyes(idn 4 el Setvt MetesCrrrabtaionst €210 HE9R t Thawetfler. &8 have a

| ar ger dismak@endhdior aRrid ASEpe@bnvaied toktoRus ST he@bytaaddhingNatdaR@cordr ef er abl y

such a coati . [ AN t.by 2sired 40
porous text unﬁ%ngjgp mﬁc élgcé‘?%ﬁé’r@u% &958!108}856'5% bgkg‘gégﬁaéﬁ%&ﬁﬂyg}fﬁﬁ g'g PSc

mat eri al  mayfCHBEISIBIFEID EdhoiiEre Qg OB ARl - St 'H%Ytbétd?sé{?b’%fl“%’(eg’éi'?‘?'eety of
t echni ques. !#ers obdifferinal REc cemposifpss curthe seproginaorepestegieis coati ng of silicon

di oxide or silicon carbide can be produced by controll ed oxidation
(Fauchet 44 Lﬁg@&ﬁ@gg,@&gngo, 294; 1996) or by high tenperature pyrolysis
techniques (Liu et al Solid State Comruni cations 106;211; 19

| . . ' } 998) .
Thereafter, the B YCARSEYMURTIEToPE RRASEE s Reffed wih abRRALYE S50l "ég'%'&?f“ous
state. ther ¢y preiembly myltinle regoanife elspante Horeareef refagnasr 4 Rfic stustuze gifedsrithact ur e.
Al ternati veligast ore REgnitdn dietlohthereiityr Wi TeMridB @ o6 HSEMET B trhadifidtl, We rickkCthat
coating s anfkdogitloh Amd-Rodrifin Sis L e Al dEr R FindlBbEIbRhee fhEPscrtdis MBY b

desirable to ve It fe ayers o] 5 ering PSc c itlaons on the
supporti ﬁsg c%qggat%r%wﬁ%ﬁ alrﬁ‘ytﬁé‘?@@‘ﬁ P ‘Bﬁreﬁp'étf?@g‘?m?’\ifs)t"ﬂtgg%%@e ffe PRUBRL i on,
the PSc st r (REsush modifisation igicvalsnt bording ofatrecoeniion elewrat tp the BBaluthan Howevepat |  and
preferably, dredtbdppysalheRIOgHinbtivd Rq@ed MREE Say Feof prxmie: a6docifitidh erie@n&Rgnitan PSC

S te ruc ]g ure gmﬂégfehtgﬂn w'g EBCRﬁgmurJ% SRRkt %{gsep%.ggu%&i 5riepéggr¥%{a§s%£gm£§{h§i{)éaﬂ%fn{ﬂ?{) nwi N
el enent conrreheme%gf'detge &#“t%"m){ﬁg@ws {queﬁ‘%s@é?@ﬁgﬁgyst tﬂ%\??%%%’ ‘?Xgigib%nse of the
PSc/ RE i 30 15nhajerd|Phreseonamielativg ta the RjaespensaiforthePScstreshusraiar tpinedificatisrwithdieogni t i on
el enent (s) otcotrtien Bi&dnRE. One exanpl e of such nodification is coval ent
bondi ng of a recegnkdi}, AloddliS EiMents BanbbGroAmeCintidnid HidtHoReuid MYBNKEEna @  di T ect
or physi cal c%r% lgaﬁr;@(h no{moe required. Tﬁere may be a proxinmate associ ation
of the recognitio &[%8 nt wwth the PSc structure sufficient to support
el ectron or ener §ipferabirierattopeengsisaretbisacpalapeietes: dpampiqsafiignoleadl t he PSc
structur2 Tygstiesthdt yay teubsdB recommtietaients yre,alitiay/Bitatioh @atliSicor Biathetclplotegx ni bi t

an 20 enhancggleidleids SARARRSIES tettink, ke udnRirdtRi g Rho bt ERRAR Rfis fuilen W& clRRE a
structure prlor _fo erally,

ur ¢ %ef"%%kén'scratp're%ﬂ %’]"'streréo S ad2G000LLLon fe'\%ﬂf 1L 24l
recogni tion ePenEnts Can e PorgantCooPRat gar e, PBMBRel BUET S W5 %t i es and
conbi nat i ons¥heEIRGton. ippuraiptifiisysuchas pelygiend prsiinardonR® Artbodissanp prISecul ar
noi eti es. BEdasfpled sroehs b recopihitiee elkagnts2te imbiregictetns bitbdnzyrey. Hempleadswtsble
recogni t 80N REEORUE hclddeRingMktAdDnk bRE dodtid-nde MBI Rlecddhitich ¥iRIBE taf aiso
proteins, . %94 aeﬂa&r%%bggﬁacﬁéq!ﬂ%ﬁat l."%%(agn%eg &E;gdbx rlnggtl%é i?rédde,%@E&?iw&[oﬁtts%iﬁm .
gl ycoproteins and 11 pids, ich Interact Wwth a target analyte. Proteins
are pref err deFaRP %‘E’??ﬁ’ﬁ?st“?efﬁ‘?f' B9SPrRITYEes SESh ZRHNANED %f"AQ%ﬁi- JABf EUB YT ar e,
wi t hout | i nibegiteba elactmoneogyicisptbrtaiter Ritrddnsitysn piodingef olakt aaside wtheoc| onal
anti bodi es, redaghiteR Emr@s .

35 Examples of inorganic moieties that may be used as recognition elements are, without

limitation, doped or un-doped crystalling inorganic compounds, for example, linear allotropes of carbon,
including carbynes and diamond crystals.
Examples of organic moieties that may be used as recognition elements are, without limitation,
intrinsically conductive polymers ("ICP"), such as polyaniline, and polymer electrolytes, such as
40  poly[ethyiene oxide], advantageously with a lithium triflate dopant.
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Preferred proteins as recognition elenents are i munogl obuiins and enzynes.
Exanpl es of suitable 30 nucleic acids Include single-stranded DNA and

doubl e- st r awdedo2BdA. A recognition el ement may al so havecaoasg@ss2noi et y
attached thereto. Exanples of redox noieties include, without [imtation,
transition netals and co exes thereof, and co-enzynes such as NAD(H) or
NADP(H) . The réﬂ?&b@“’i‘fﬂl‘éf’?ggﬁ?}rmﬂféwén%ﬁ@g"'%ﬂel@l“é'@mabPP@bﬁ‘G?deS'@cQ:eptor to
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el ement s a(e?&onv& tLQQo\“HEon \l/ 1hout E@ usg){ ?ffecf‘ m@t%e recoc?f\klcarennpeﬂts s? Lf%{ﬁ chgwl ﬁﬁcaeyac? organi

conpounds bynes
and di aﬁontﬂemsgw%ﬂ%em%ﬁﬁ? of organic noieties that may be used as
recognition elenents are, without limtation, intrinsically conductive

- pol yners (‘tdrgdtapalytsuch as pol yaniline, and polyner electrolytes, such as 40

pol y[ et hyl ene I i Lithiumtrif dgpant. 7 WO
00/ 03230 PCT/ c%'?ﬂ%%%ﬂgx%é‘???@%%%’ﬁwo fla gl e "‘°‘Z 5 B

recogni t i ofM&ERE nERTTeRHiRt %%‘a@ﬁq?éﬂﬂ%@"ﬁv”'ﬁﬁqsr‘f’@“ fhe egegniien elament ek Bale t he
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concentrat hl(%a o§+#y£xéa ogg't'na); f%t Eﬁg&bﬁ& F'ge i%w JE%%FOXImE%Q?AOQQI{OH of tﬁeharg%m ut I on

wi t hout adver e% ﬁg % or the
ef fi cacy ofaviswt e P §‘if% FHTEPYP WPRoHE ?"°6PreP@&‘ltFGE“”‘P&‘?”@%V“%H’&?‘W"Me@"F ar get
anal yte i nhePS¥RE with the PScl RE, such that the PL response is nodul at ed.

By "inseract",A tu@etm%me Myeu‘e ah b@arﬁoalhagémcaﬂmrwieeulﬁ@mw&mmﬁty V\E>1ah|plés|”'e
recogniti og tﬁée?%mes in fl{lglﬁhmlétldo L([“ a]nge&?t?oQ\ﬁg%\%s Bdm W&l P(%%é cFa  on,

nodul at ed

coval ent bE)'ﬂ?i‘ic‘l’r’?)"cﬁ‘ﬁS?%f‘?ﬁ@’?ﬁ‘pﬁo"ﬂ’&]?%@m ta{pR rfoxinsy mejResic r%“/“ﬁPBO’F'é’Wf%??BI“ﬁQ”"é‘nd

affinity b?srRiFfPF@ virpeReipast fungi angjinicropial searesping ghimallandrinticeftsitizsusctemns; k2 qui r ed.

There may &ecific spiisoatesrat sdzy@res DEludiig) forexdpld, Ridoltandin, matasdlités, ervd dgbntd, he PSc/ RE
suf fi cipgnt ésﬁblo@élﬂﬁ&'ﬁ&degj (@)Cbgrﬁﬂé}néﬂ{ary%w%ﬁméoﬁdé REREs; BSLNRER g phALget

anal yte an e al yte may be an organi c, I'norgani c
or bi onol egm S)P%ndsRdemma' rec%riwgs "E)?glr?f)l es of target anal ytes include,

without |im tatqpambmd("ﬁ)of %*ﬁigF‘g"éW“?:t°éé?Pﬁ'6Uﬁ@§"'ﬁ'qnGH“ﬂMP@ﬁ PEtiBaelithefLcan be
produced i resfonwtiohtye PSastruaura isplogylatedirélitivelb tHat ofthe #EL/BE PL teSpohstS Prefapdbiy/xnd | C

regul at or sp. ﬁlﬁéﬁ@@&ﬁéﬂc&fﬁlatw@ LGHdt of @ P@@ﬁﬁ B lefponddl, fitiSdRSsibintE @tdrming UNGI  and

m cr 0b|2§| M &faﬁ&’ofﬂQgL I%QAO |n 9@2‘ oDl ear ealcnmeI S/ tl ssue el ements; (2) specific

substrates ?or enzynes 1 ncluding, tor "]a “wi thout Iinitation,

nmet abolites, nerve agents, 20 pestici des i nsecti cides; (3) conplenentary
ol i gonucl eﬁiﬁbiﬂmimﬂbestﬂaﬁtmsﬁmgl e-stranded DNA and RNA; and (5)

l'i gands t o hor néradr td gsneitd sbdbfe adélicleRGhdameationldPRE PEE hdiuite wi a r@cotqﬁtfoget anal yte

E (I‘)lean g;g't %itrgetnfg ﬁ\ni Ql%bé éf g-@ P%!: Q%@t rs% .Qab'i:)§e% ?%‘lr(s?&nc?r{trglﬁd E»ﬁ)c%tl;nRE II;’ES ng;g ng;

Pref er t he F’I'_c Ptég’ 5‘?§8’°F%d”'§ r‘f’t?é’ﬁ?f'@'ﬂ“st'"éi fofterarerle, Witheptditaen. thamalbsc/ RE PL
r esponse. ‘P’ﬂdai'% ('fﬁ‘J'S‘@r@Ffeeth“Pd’é’Lh@rW $ie9428992 b cheimieel oidatiof (NakeimPet af Apeponse in a
real - or nBlus Letidalds; i 990 eaatrunMster ReSE@ Eyinp R@t 83BNLACdo \pabdravn ed v PSC St ruct ure

Electrochem Soc 140:1393;1993, Duvault-Herrera et a} Colloids Surf 50:197;1990, Yamana et al J
Electrochem Soc 137.2925;1990, Li et al App/ Phys Lett 62:3192;1993), and ozone oxidation processes
35  (Janshoff et al J Am Chem Soc 120:12108;1998). These processes generate reactive hydroxy! groups.

Chemical oxidation can be achieved, for example using peroxide. dimethylsulfoxide (DMSO) or iodine
chips.
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In order to pronote stable and efficient nodification of the PSc structure
with a recognition elenent, the surface of the PSc structure is first
stabilized agajggtzgincontrol | ed oxi dation. 30 One such st abiicihgeinédn
procedure is oxidation using, for exanple, without limtation, thernmal

oxi dation (Petrova-Koch et al Appl Phys Lett 61:943;1992), chem cal

oxi dati on (NaksgntBFendgts al Appl Phys Left 61:46;1992. Lee et al Mater Res
Soc Synp Proc 3385 sbi ad8 h ond\peRfsu@osdimart of the infelnGdit thoredtamicheemay4@: 1393;

1993, Duvaul f-kerr Al l.Oj - 5Q; ' gmn@ J
El ect rochem 8:&&1@@5%%@@9%%8 L‘f??%?‘”ﬁ%kﬂ%%%ﬁ%i%&%g% F o 2: 3'1 f%@ggﬁ , and
ozone oxi datPEiR"PEEseaFSatuptys HUNERT orgreredipkers. WRKEETRMIAUE 213%19D 08; 1998) .
These pr écedgeongiyobratie grogpsodnithedShpidiciateyd angprsenpate fund@hrehdreaifor efeciiesnicdn can
bﬁ- achi ixéeg a récQgnitoX ARG A8 JR@ndXiePNhdlibns. Ikersthhyrbide lafs pacbrd@re{Uob/Bdntia T bi odi ne
chi ps. ?ﬁ’%ﬁ . ed above,
in one pref g&ﬁe@%ﬁ%%ﬁ%@#&% ﬁs@ t égﬁﬁﬁgﬁ %‘X@Let%ﬁég tgggﬁég{"?tﬂét%ﬁér;bgh&ngy be
nodi fied wi CHEPHBERYRFon el ement by coval ent bonding. For exanple, a
recognition el enBrterabn g rdsegniticrogiertentis ¢oyaldrtinkbeded taginker(PSe thglttreredognitien usi ng one
or nore 10l Nk@fmsnt ahd/dd REHRE &A MtcRicOMh Ehe taget SraNE Wil MdXimum elicdcy NFek bamab,isbite Of
reactive gr QRSO hh&ieSkn 8L Ee}r{% H{tigod]:e% ifRd @B%%Fr's%ﬁrﬁ J#%E v Bt 9 OUp for
0 enent. Al so, anbng ot her

att achnent a recognition e . 19 _ unctrons. |inkers
can provide 98"“5"5’3%?“8’6"’@%&@3%‘8’[ Erterey when ugs srEPoqies e EREeY i adBfenms ari si ng
from a bul kyhreugh tjet anzireairopdse theyoadyihage areducsstcenagity tfor ineration witiexloigetiatddm el enent
and/ or PSc/RE. Preferably, a recognition elenent is covalently bonded to

l'i nker (s95 S@rtRALIdkRe recognition 10 el ement and/or PSc/RE can interact
with the target ‘analyte with i mum efficacy. For exanple, sope

bi onol ecul ar moi BERE EHEK aRodePion s i HEMEY U SREHt RASHH ¢ hei «

sul f hydryl @regegassing flom osisiafipigf the P denelskampiersty rilyely finkpr is subgfituted sigae. Ainal yt e.
However, wheRransitcina aitidyaskiend Sbe o itathiedaito gigcidokyplopitrimditokgitglh thikei r am ne

groups, they,REY k& bviflesQLLERL bR hl hardxd brolidd b 3% kiR Bstéth.burd afdhg et
anal yte._15 Pri mar le nker. Irll anobher gﬂrbef erred enbo!gl me{v}tt é:)f t he

i nventi ofl, 5”15??%‘?[ 3fPHED" qlegrent PREULEFPE 8 PRI A™ EPBYIRE ARG from
oxi dati on of2ky%& PSc. One exanple of a primary linker is a substituted
silane. An exanpihe lickersavhBitlidré ebdties wthgdroxd/igtonst oStht aitized BSc and dritebroups of

limtation, yg ry&%rﬁle?{mﬁéﬁwﬁ bel Ao DR XM kBB thd M.  witlDk LifFRFstod thitls §lkePr OVi des
a direct link 9 structure and

e en the hydroxyl groups of an oxidized PSc..
o 20 i ne Moy B4R e eag b letie 0B B Pon s e ey P HATE | icor s
are hydr&si ISeategritgnielemesy fupgianal gipues ineude safbydsd. carpatrdsresongpibed opers. Halict i ve
wi t h hydr oxyalso ge Dudgsomiiby thbee skiied th tz=exh th2Betha vtters Whidiearg featlipswithfnon-yli@xy!

recognition g?duﬁ‘ﬂ?rﬁ&ucé@dybmg%ség%&ﬁﬂﬁ ze&ﬂiqﬁéé%ﬁthé anétibﬁa@grbdb of N sclia ' towill
be understo%jc tnla%rtle e o.react  wth a functional

a linker ma sel ect
group, ot hel " FHaR aA % 'ﬁaébﬁ?eéeﬁ%?gﬁ?"“g'"gr%éggcnﬁ t% el enent. 25 Ot her
recognition element functional groups include sulfhydryl, carbohydrate or
car boxy| 30gr duipsry & Secomdaty Linkérso be understood by those skilled in the art
that other |inkemnSnotRbrebiredeRAbdaRRAt & MnaWiihidr D SRcHRY Bhpardlyl grollpuABSg flopy oduced
by ot her  PSq,4iaPds ks #8L 1 Qtheh £ Y s i@QEbE vl YRG QRS ol QiR ot NE

sel ected
primary linker that may be used in combination with a secondary linker is a substituted silane. An
exampie of such a suitable substituted silane is, without limitation, aminopropyitriethoxysilane.

35  Examples of suitable secondary linkers are, without limitation, homo- andfor hetero-bifunctional cross-
linking agent.s and hydrosilylated alkenes ang alkynes,
Because secondary linkers fypically cannot bind directly fo the PSc, the primary linker provides
a diract interaction between the PSc structure and a reactive group of the secondary linker.
Accordingly, the primary and secondary linkers combined provide an indirect interaction between the
40  PSc and the recognition element.



recognition elenents, may be selected for bonding to a PSc structure. 30
Primary & Secondary Linkers In another preferred enbodi nent, a primary

|l i nker is wbheehaisd t o hydroxyl groups arising from oxi ®eTiCa89/¢642% he PSc
and then a secondary linker is attached to the primary |linker. One exanple
of a primary linker that may be used in combination with a secondary
linker is a su¥f8tysingfeeenagy |inkais withpimaplikers| REovisies /- ANGE" WaTerAIMearedpst i t ut ed
si | ane i sthe pintahdiniter bibnel Cedsequantly samiongqiied funictibns| @itnayeydiebanay irBérs Exanpl es of

sui t abl e gmpEARARR Yedhderbkt@ﬁtﬁl s@h@hmdPénEé"&bﬁlerAs'aFHlﬁg%ﬁnQﬁ‘ unubﬁffPaulk@ ePdnatyte
het er o- bi %UP rgchto (?\{l?act VF tl;1§§eco nftlorp %Zénpe% a?'IQETrHSC/%FaQQCO%% IIQ%“S %&o l kenes and

al kynes. Fy to the
PSc, the ?J'?E\‘t?fﬁ?’sp"'FVNW@Ft"’b Pfd‘\fi"t%@a' gé?UEiW?"é‘d% ’e?‘ﬁ‘IYeé'f“écf?r efﬁ'?‘pl?e‘l"\ﬁé'é’ﬁ t he PSc

st ruct ur eswimdryBcar@hgirate/e cgbeylgrool of eheogdioneieleant | i nker.  Accordingly, the
primry and S%%Qﬁwtmhal B & 1ifkirg Qg Hatk thb OMiiH Radlite droldh. FaE Exalmple & act i on

bet ween t }Sf(ﬂ.&é Nngl c% Imk:&g Earg%g\qg{/é[ é ﬁ?{l re% th roq}\ﬁlthagcamtqug \9 %23?{% me

PCT/ CA99/ T nkers,

provi des EOWPfp B’H‘&@'r"“%%’@ér%°°&%ﬁﬁ%f¥ee%°‘tpc9‘a‘ ‘iahé“efﬂcﬁ %Pﬂ/aﬁ"i“‘rﬂ{@’rp 5% one.

Cons ed@ e ntekbagniticaratamgnto Ekesnpied offhomne-bifusctionst ¢resedinking agents @eowittieut ymitatiotker s conbi ned
can reducgutpebéiid, dkucsihifiay SubdiafROitsAbRatel MEIbS BRY bR(suifdsiGinimiop3ueratgnusual | y

bul ky tar get Al g a SRKLMhPadohs GESle MHeeld dheh BRI Fhlecrent and! or

sel ect i on"Hi™" E\'f”f‘%@ﬁ’&?i FresRdtkng F%ﬁﬂbca(m'f"& A f'ﬁs%’e?c&"ééf*g@a‘\ﬁﬂ IRferaptyfin gnamiRs e, an
am ne,  seredrpfapmhary lipkar bstasdeont acive greupi@ksah intpragiiyith gfsul@vqnéeremf 2i on
el emens. Hodgaitidh didniehtl E@divples 6The@m-blfindliona grostdnBigagrisife dussnimityyulp@r reactive

groups. FaL, |%@H8ky%zcy%eﬂﬂémc§do§}iﬁ?§$dd‘RQQﬁforﬁ{e&P%%loh#"tKN%m%%h?nﬂ}i?” have a

first reactlve primary

| i nker anB"“fi’cE%%Wﬂdg?ee’é%'taf‘?/%(pgﬁz'(‘jffﬁ"cé"ﬁ'a'fm)qu "t eract with an amine group of
a 10 recogni t i @her énkemgwhich argseaghyst with hydroxi@raopsisil the A8 ang fuastioes! ergepsiof thiki ng
agent s ar eslectst tdaeyattior dighichia ivill 68 appaghtisd tadsa lskiel ake, artd it & ales B uiidistbodyber at e,

:_éts ef gb Lf’]{ha&eesdm@%é% that BﬂermhséFsSkH JhQ%qEééwa it Sia\ﬁlh}drécu ﬁ:ruest (Sroduced by
ther

i ve
or oups. _FOPeexananzateh RRTas SR R R e e e R TR i have
first reabqselpsted b‘t?ﬁd'ﬁﬁaﬁpﬁfé%\'“?‘ﬁfer act with an anmine group of a primary
|l i nker and a second reactive group that can interact with a sul f hydryl

group of pge/RBE kPR RigeEARiRNt . Exanpl es of het ero- bi functi onal

%les;n Id(r;ir(rle'?% L?Sql%r;trégcr:%hgt'l n a%e% ﬂblnq%%eclfé ffg’ty for atarg{et anat&tle ]wlllsut%staatlal%al og
4- (4-N- et éwrhft n%w%qclep%vewn mm&e."&@mfﬂ* intgfgf with the recognition
4- ( p- azi delsmént.cAiscawsing @ ydsadniibragignmest thabfaititates a ehikractgristipimnadbiatign @ theflct i ve Wit h

hydr oxyl essgingsor @k PEEHRE WG tRNgd: h\rmytei iféradts vith 8 PSc/RE wil Blﬁ)staﬁ@h)ﬂ'&iu%jthe

recogniti S It wll
al so be un g@éﬁfﬁ@ % r{gﬁrc?g&eégs tatg%t ctop'?ﬁjﬁds %Jotdﬁ‘gfl trqc%lt n%&ke

whi ch 3r e "PEEEE YRR dPH‘ 378Me l’.ﬁ%&'ﬂ‘heé’ -GS 5P BEIﬂQE‘é'&a”B&/'eE)‘Fﬁ%r PSc

stabi | i zat i on kiswisainprsefyred amicadimentwharetiessragnitign eleprst hat a stesificEfintioed
recogni ti ee tegeeanaiytesthe M@yt andiee Wibpretsreatidifidradowimdherecotration elbent editfetiadrur €.

PSc/ RE | nw@,@ps&q}um,@h Target Anal yte 25 Using a recognition el enent

A e e e U TR

i nt er 26t @palye ip R aurRbetqd difiererit @qphcatlons examples of which are provided below. In some
applications, it may be desirable to suspend the PS¢/RE in a suitable carrier to allow for increased

interaction of the PSc/RE with the target analyte. Using contacting means that will be apparent to those
skilled in the art, the carrier/PSc/RE mixture can then enhance the extent of contact between an
unknown composition or organism, whether plant or animal, containing the target analyte as well as

40  non-targef compounds. Such a carrier may include an agent to reduce the carrier's surface tension,
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el ement. Also, using a recognition elenent that facilitates a
characteristic nodulation in the PL response of the PSc/ RE when the target
anal yte intenacdhasmsth the PScIRE will substantially redueerith®nodse kel i hood
of "false" nodul ati ons produced by non-target conpounds. Accordingly, the
effect, if any, of 30 non-target conpounds in a sanple m xture on the PL
response carictgesedts tygrophitsimr ingrepse deiydigphobitily kes @prsapriate. rbugh 3serts isfydeviteavbodi ment
wher e t he r aemgen. bitobtis, @keige anb aganit sSiR@GIaf 4 @nahidtion duficiérdto acHidi€thé adspeit

anal yt e, _th%ﬁ%@&iﬂ@ka@@r@%‘y&@cﬂ%lﬁgefﬁt{agjo?{hgpgdl@ly interact with the
recognition element rather than wth the PSc structure. The PSc structures
of the present invention nay be exposed to a sanple containing a target 35
anal yte i &inkermfisestmest di fferent applications, exanples of which are

provi ded bel ow. LlifkeSonr® be ©faRb toaAtehi@anS, thel prefafmyal beradids beraddhtetikesmé pend t he

Egg % :Mnt ﬁ réeagr&tﬁ#é;é;néaasﬁd/oe(b mb.ﬁrltéf%nfb%eénnfags@m nmee@,t( %r ﬁ&&w\ Of the

apparent to af‘“f?ggtadaw@l?l"fcf’wc’é{ﬂer?%é ”hﬁ"?hﬂgﬁdﬁ%t%% #ﬁ??@rnfbgcgfﬁﬁm?ﬁ“% ﬁ'?démcan t hen
enhance t he @t anlytedf cont act between an unknown conposition or organi sm
whet her @ ant or Praientl intera@ibi Betwilenge inke ahdingretogativa lelginent gy deshtianad byl 0

non-tar get %%Bﬂé’@gr%nge%&xaﬂoncb@%énqﬁe r%%mtloﬁ' Ql!sr“é;@arﬁ rhe"ﬁ%f‘a;nd/t)tcby B%QH@%et he

carrier's sur ge 0642 increase its
hydr ophi I i cﬂ?%?g”g'lp” 'ﬂ’&%ﬂb&@&“ﬁfﬁ“ ’%%&?89‘”@]0%‘6’8?‘8?63 ' as appr opriate. Such agents
i ncl ude, wi t hout nterapten bejveey ynasgiogish ks a’ﬁé?@?’g@ﬁ?@"’ﬁ‘ﬂé ag¥ag Rreeiengd¢svent s at
a concent r atna he Bhifitd By vking reache lioansef inbodkesi inked, angbf Watactitd th b teagttly er sel y

affecting t hg,gdd h&%&a@é tinkd?Ea RoRgy tﬁeﬁhas%n Ladsibl R & 4 nﬁ:@&matprekénﬂk@(aﬁiemy be

treated to (a;‘ enhan e the preferential interaction between the 1inker and
the recognitTBh GFetient, and/or (b) inhibit interaction between

unassoci at ed | i nKerigitipg e"émp'eﬁ qf el fnker featmentisdissessed raere it sion areddogni ti on

el enent but ismhanodiotuinticgitly proteihd) €2) PBat)h rannitte agent: 4relI) ibcking Rpdionscksy. amidé 0 t ar get
anal ytes. 1Qufedgsenti al interaction between the |inker and the

recogni tion el ement nmay be enhanced by providing a stronger association
bet ween 0he recognition elenent and the |inker and/or by orienting the
recogni t i on "EMEsRSibulinginding RreleiniTreeldtealct i on with a target anal yte.

I nteraction betwaene emtadisetiisteacttdchaikes BScstebiunnmaytba rgadd witoaponmgioattd/ or

target anal }ﬁrﬁlﬁg pr&ay( Qsp 5 Y. RiFh D ¥roin@Sd iPRekin 1§ alghb W& LHQMP S5 for 2
unassoci at e%elﬁ gmon’ of an anirbo Pnt%%at el e%ldgrgam %Togsgg‘.{egtﬁvabecause alt agﬂ%ocger gu\Pes of

unassoci at e a nol e as Ya7h not
present h @nf %P‘U@t“ a”é’ﬁ%?l"%@"%‘l?bﬁ%ﬂ‘%“ﬁ ‘%ﬂﬁ‘lp’ef?\‘l@ﬁ?‘lyl"ﬁﬁﬁtcﬁ Yith ‘@?aﬁ?ﬂ’eé%e Hrensuch

| i nker tr eattmesnttedy relogrities sledentris cantabiad With tipdgBPvireatad imker 2ifachadnmthenRaystleturd, n

bi ndi ng pr oty F&%amaﬁr?&rth@a&l!b&{ylré&ognﬁ&{?één&éﬁt uﬁé}&%twath #e ek 3baktl ki Ng sol utions,

€.g. amne buff ?écatfsg h%tégr S[?Sélgﬁlc mc%%r Itaxg mB a{n&%‘dx&g! B£’ géa?ment c}_gheat ment

I n one enbodi nen €d with
an i mmunogl d’H‘E?I'slr?duc%P‘ﬁ?jﬁ‘grﬂj"%‘rf’t‘fﬁ%FWP(’mep‘afge‘ f("é‘Y‘QS tothg "’F“PEtf’éfuﬁ“”As”"Pr otein G
or Prot edth ©@mpoyBR atrbemaigesipeend Hedoradid, diivpurse. f\mutheaadvmgeoft!w ipier fdaorentdd  an

anti body knawfth@antibda@ rebsgn BN BRimidnts 40 PERAlY SRtk for JARRALRRL Abilte ARIattRRdi es have

Specifically, the Fc domain of the antibody recognition element binds to the IgBP, while the Fab
domains of the antibody remain available for antigen interaction.

35  Biotin Reactive Agent Treatment
In another embodiment, linkers attached to a PSc structure may be treated with a biotin
reactive agent ("BRA"™), which has an affinity for biotin. Non-limiting examples of biotin reactive agents
are streptavidin, neutravidin and avidin. In this case, the desired recognition elements are treated with
bictin to produce a bictinylated recognition element. Accordingly, when the biotinylated recognition
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25 an Fe domain, an antibody recognition elenent will preferentially
interact with 1gBP. Therefore, when the antibody recognition elenent is
contacted wddwosise | gBP-treated |inker attached to the PSCI/€a®9@6dire, the
Fc domain of the antibody recognition elenment interacts with the

| gBP-treated |inker. Because the | gBP has a specific affinity for the Fc
dommi n of SEAEMERIMEed Y the BtRf‘é'Sit??é'ﬂ‘Ee’ Bt?ac'ieﬁé’thq R eIelEyclirg, @ﬁﬂ'&‘é‘s‘"%yﬁﬁlﬂﬁg of
non- t ar getre@ontjpo alrmient it drefecantpit intaactwith theBRA t he | i nkers, assumi ng such 30

conmpounds and gaaltRSBRINAE alWininCont) i Biofih. emtr&ms&memgmenceaam@toage of

| 98P 1§ 1Ko Rl Bl sho a0 301 o A0EH R BB DB BB by ©

pr oper I% orlen or anti ‘éﬁg)e ana rcally,

the Fc Horfg¥a7tgs ° f’l‘?eBRéﬁ'P'feb eF phty FtES’HQEéFséPf?H?" t5Mrathe E’J‘C‘tgﬁ'&ml gBP, while
t he Fab damentagnddie inkess %tmhe#mdsp Hsenta\cweaﬁmhhrabteethi getingated rgevaniiont er act i on.
35 Bioti n digmatid stibcapgadf interR g RIS talget sagigé.her enbodi nent, |inkers attached
to a PSc structure may be treated with a biotin reactive agent ("BRA"),

whi ch has %n affl{a %}“?/ for biotin. Non-limting exanples of biotin reactive
agents egm °’h‘eutraV| din and avidin. In this case, the desired
r ecogni‘h on el &Pefm%f emmhodimens NeRSCRE may beregted witht apblaskingiagltytionge W@fﬁhfhyl at ed
recogni t i abck leediddroupd\6anicadtadPhReérs agdrhbiidhg with adnitdiyst ednpduneearadanget i on 11 WO
00/03230 Fgd, k&é“%%%ﬁs%%mn‘élnaa@%rekaﬁ%&&% REBRLs Widhfas b BGcidRindrdotaibied | 1 nker

attached to struct ogni tion
R L e L N ) e AT
affinity oﬁ?IUS}Onf Heweyprpth plockpgeplutioncdges iohiiock the rasepterioracagpipr fee'eru@fé‘@ bi ndi ng of
non- t angjet reguo eloient avhith tetral) @bailabrctbrtirgss anawteiintdradtlen. not  have biotin
noieties, to the | i nkers. Another 5 advantage of the BRA |inker treatnent
is a sli ghg c Longer associ ati on between the recognition elenents and
the Ii nkers a 4¢hed to the PSc structure. Furthernore, the bioti nyl at ed
recogni tion eIAéﬁ@Pﬂd'"i%*%P’I qppargtug;Rthish BRY hervseskia datechigl inilysated sehgmsiaivanal yit e.
Bl ocki ng SoFigti @rsample 84 ispaded &0a dampla hbigar Rh euighearb paidete@mnined waveedgBGRE may be
treat ego W dirdcta dP1he SdehgtCirofQin Wighribh ihdar 0 @fghtlphdsad thibughl nakd saR@fitel Mewrithoups  of

unr eact ed Jg JEL%%rni ?%J!%Sn QLQQW ‘r(ij)’.!oFeQ?eQQe']n InQEr%FuEer%Ptﬂé"BééP?zs T?Qﬂtelt fr get

anal ytes. Ions | , such as a

gl yci ne- bLﬁbF%fPse’ad Bfrfeftal‘ B?Ye‘e"g}iﬁﬁ"%ﬁf%BQS'E haying ‘i“ﬁR'@‘?e‘egH‘F‘ﬁ’éﬂa?’%%i’H QENRRBHuUps are
t hus bl ocktsds 4syd tolalemieatd ang cepstert peseccBusieth by riefighetal ligtf radiatidnu argnThetdbepperdf, t he
bl ocki ng sgbvitles Bhive rAuBIStion Of thdlhREMdistBRWENLR RiMFeqMncy? WRiCH¥nableslse@raA0h b t he 15

recognyy i Oﬂs?ﬂnﬁ%ﬂﬂhe %ﬁ%d%ﬁé@%%ﬁ%{ e!r?i)'Aﬁeré;%rv%é@ﬁrgl ugﬁlEQJsXétﬁr&dg’ﬂ‘aer action.

PL Detection an appar at us

to detect
oL Lo 31T ST 2RI s ierPon SoRamegy g sampi S TEamPgh irsee B o
sanpl e hol alkpaddand fiter@a to antinpet sff S2ehditaatimir deid awmoeshomegtbtBoi Ehezb@adbqne@!eed at the
sanpl e fr o1 absortdIrgiRfior @ WaleRAgiMs oligide 4 prédeterrfivea Sage brianal daudds RedT Fadiatidaand

filter 14,rey@ggegpom5pggalgg,g,§eng@ymggyp§,§m£ﬁpl ation caused by gas fluorescence in
t he chgnber oft ion of all

a
wvel 0Bt RG o Adtising BfefoR aind 4 PrrisayRie BF maReapTRT SR AReSkr 8T, A chopper
16 is usedsePQfaf@P Pfrﬁﬁnm@amﬁng'bvneftz anandilodfgscatierad bsdmispectsem oA iFaips.| i ght
radi ati on, RétdtiomdTyhe grfify IBNOGREdIedbY a cohipaiét 4bas sdpbra® dmdmbﬁ&iramn@fmehi@ef | aser

i anal {1 f’“{%"t@ SRR MR s BRER SRR BREY B Rl B per 16
i ght pas Srggort{e Pbil alode 38. The signais are ampltf ed by an amplifier in the photodlode 38 and hepp '

35  amplifier 42 and acquired by the computer 40. All measurement processes are controlled by the
computer 40,
Quantifying the concentration of a target analyte may be determined using a calibration curve
of PL intensity for known concentrations of target analyte or using different concentrations of a
recognition element,
40
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lens 17 to the sanple 19. Light radiation scattered by the sanple 19 is
directed through Il enses 18 and a broad band filter 22 to an input slit 32
and a m rro\g,g%élig a monochronmator 30. The broad band fi¥GREA9994Hhsor bs
radi ati on of "wavel engths outside a predeterm ned range and thus reduces
| aser radiation reflected fromoptical elenents of the apparatus 10. 30 A
rotating difapprkicae grating 36 | ocated inside the nonochromator 30 all ows

for angul ar Sepafh%f#si?/ﬁsg uctElJeé Jw%rb@Qéed‘é(fa}{eeér%f}%élw%ncnwh Z%%e arraﬁf o%ﬂélas seé of a
scattered beam sp a[ % tl ng f
*’8 ﬁﬁﬁ?‘%ﬁy °‘2P6° ‘F%S"”ése'ﬁ%\‘fdﬁﬁ é"“B‘i”f W?“@?n P‘°‘§ﬁ‘8‘8§?‘4¥ e oi0 51 S (OIA a 8‘ of

control | ed by %?
an out put sl inedign epfironmpatalnipdveted pesirigtense ag@licatipns (e giemical §ndﬁl01®f§e'¢\tarfﬂ¢ agent

conponent s Yetecidhidebicationh, deflonfidsCaiagh@6a £h@ dih&r YnoRcued BiSlbeardds, sudiha cal gnal s
are anplifi quo,g%nggh;@rm[ﬂbgtmggr&%&aw sPgot odi ode 38 and the 35 anplifier 42

and acquired by urenent processes are controlled
by the conputer %e*aaangﬁ‘ter%ﬁﬁwm@ﬁ%g %Hﬁ@éﬂf"ﬁ%‘f‘ﬁ%ﬁp%P”‘%F"'P%?ed@?s 9nal yt e may
be det er m nedenggichgndaiagrasiciseregninonin harinyentionp fep@rkte patthesel PEYRE guctiraphening
concent r at i Odffer@rt rdcBdn@ cichid@b Yn®e Prepdrsi R@theH ifcbPbreed andoNtRBddinbredRRemifdl a

recogni ti@n elelmRbocAl: Jr%lc%ﬁllagg{r%%&%gurg) o ﬁs@écﬁ%@éﬁ%ﬂy ool Sa@@:‘e% gnps The

PSc/ RE struc ures %3 one ‘or g tlon%(vl rray of
devi ces used efoé’tagtrﬁr‘g%ﬁ't”f‘m WER\ e ERepsrd SpY 'f)ﬁr“?t‘ff%ﬁ' YL confeE "iﬁ’ﬁFWd”terWt'?%out

limtation, Mo BEhPosdesen beigediy deterbinesss diseysasd fhgve. Advadiagaabsly. &8\ViSeonnent al .
I ndustri al assicilelemae usdapith @atehRRE n{réwsk, fof BefpiCatoraRd miicodhoeH dipbnsi@itd ar e

agent 5 det e%gm}&ecg%{g{:ﬁoflgrggplhg,gammgﬁlg&rsg"gyg di agnostics, and ot her

nol ecul ar/cell bio suc cell isolation/sortin

e ost Bt ar al | cBA bt BSRE Scuigs s seoarer S et o R 9 easi ng
demand for hi'tashiphiheig Ghvpristy obreqoarition pigmeldsdac kesplabestin difpeantyagiens obirrisatie deyidst i c
screeni ng. | Mothe tepwettkiisdie of SR PaMmatpe liadifthtSedinitifSaérmdnts oh & eRsiUr es havi ng

different r eeggeunadc@ncnepl nsmwbe@@gbngscm%%%@g 1R LIOR QodalGEHRAG AR RLAN/ O
bl ended in pre Iar array

cont 1 gur at | bRLASt SRR PR 2 BF PCHEr SR Sy weHestT SHVER renRtq i ¢
i obi | i 7Z8d §ePosisd Wihtnresnalbmes. Rmak-P (8¢ siivetdres, fesaritedpoevendre paticaletysHEbia gl
interaction thetyde otapblasthel A @iple pireaind@ian enduaachdoyndret erdnissesheasd dbamussed

above. Adv amoﬁQ&Q H%Bér of%on@ofrﬁg canstwslég tdb'ﬁtzﬁe% b? @dﬂta&ﬁg Hﬁ@éﬂzp\%\kr!% r&OgheAt | onal

har dwar e, for 0 anal yte
det ecti on an&F or qﬁnﬁ tﬁ%ﬁ”fqeﬁtﬁr?ﬁo@ﬁoum c%e'bﬁ FUYL M Ths @ CF'H 9’8%& EHB%JHP{?E}% PSc/ RE
struct ures arSPHEY AsCatRowdd ifentiisdby tearespoqites eonentieedi tregrtictiigisahi p* where a
vari ety df recognPSdREsradneseat Ssobaariagedil @icredrdys) eﬁﬂh%é;ﬁfa&l’&eafc&gélm of the
sane devi ce. spebRediRtotint oitah%c/ﬁé%fc!u@aénd bR Y&aRle aré@“évﬂxg agbélctﬂéx fofa Qindrendli T f erent

recognl tion ?j een

0
satisfactoril 3';9‘9 aIyt(S? G’F Sa"ﬁ.e)qaa?er‘@ﬁ I%‘ftbtﬁi%'g‘%“&r?&ﬁg ar'%?téﬂiﬁr@ “?%fs‘ ection
of target anIof&on fy ermee inguniaugmattes) (patie regpamitipul ty of having nul tiple but
di fferent recogniheotheednsneintrs PRORE epoisict &d bywsehass packswdd d mieseapiiapmal | 3-1D
PSc st r ucour @aumdl@idhichAfcl BRMBw-tRdush ae&ﬁgérwa@ednamﬁybﬁe%bme fa0get anﬁlgéss type

of applicati %gﬁgé%m@%%&m Bgméhp cl&'ﬁ?%ona@éﬂ PE%QQ&%M uﬁonbkl%rac\!é(“a’u i 82 fied by

suspect ed of el n
contacting a taéqeb?ﬂ%‘ytﬁ ﬁg@)&ﬁlﬁgseﬁtéeewﬂ?c?m% of m:cro-caplilary columns could be used to detect and

identify one or more target analytes. In another configuration, the micro-capillary columns could also
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‘f‘\_

35 in another embodiment, the target analyte may be found in or on an organism or portion of an
organism. By "organism”, we mean microbial cells, animal and plant cells and tissues, microbial
spores, viruses and the like. For example, without limitation, the target analyte may a bacteria, a virus
or a microbigl spore. Exampies of such target analytes include anthrax spores and E. cofi, such as E.
coli 0157 (a causative agent of hamburger disease). PSc/RE structures, which have an affinity for one

40 of such target analytes are contacted with a sample suspected of having such a target analyte or a
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non-limting exanp € S sent ‘i nvention that may be
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only. EXARPYEESBed. TThe famplep ere then amalyzad 20 feoveiobdd apsiangiivgis Thid less reSpreddiwejgltr t i cl es
of sili cowas@e®inphahdis Efdhiations. alrezbsaded boiraguEeetakdnirom 005 toplsaaaive N- t ype
silicon ghtalned fromSilicon Quest (Santa Clara, California, USA).

Particles were_produced b chanjcal fragne é ion using.a nortar and
pestle to pr oqu@EEgF“éﬁtﬁ aé‘f\‘/a °haf P4 (';cle(séfgasoef’ ?2\?\9’?‘?"? gtf”ggcesﬁﬁeﬁﬁg?'ys'fh“i’? procedur e
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hydrogen gas and caused violent mixing of the solution, so that no additional mixing was required to
35  keep the particles in suspension. The etching reaction was stopped by dilution of the acidic solution
with water.
The resultant PSi particles were analyzed using Scanning Electron Microscopy (SEM), BET
and BJH (Barett-Joyner-Halenda) analysis.
Figs. 2 and 3 are SEM micrographs of porous silicon (PSi) particles produced by the method of
40  this example.
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Results of the BJH desorption pore distribution analysis are listed beiow in Table 2.
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arf)300 nm Was 83802 16716 WhileIneHIH Qurtl M (Adk s FptiBR d e biuphe Wd20.6036558  10. 89 -
95“/99 T Qggﬂ%gmgatgg ;dgérﬂtiog ‘s%t?e Qeaoo$30res having a pore diameter between 1.7 and
300 nm was 2.2636 m%/g, while the BJH cumulative desorption surface area was 2.1889 m/g.
Based on the total pore volume as determined by BJH divided by pore volume as determined
by BJH, the average adsorption and desorption pore diameters were determined to be 6.71859 nm and
6.69407 nm, respectively.
The differences in surface area and pore diameter values between BET and BJH analyses
appear to be due to the calculation method used for BJH analysis, which assumes that the pores are a
bundle of cylinders. However, the SEM micrographs produced show that the porous texture of the
particles cannot properly be characterized as a bundle of cylinders. Accordingly, the BET surface area
analysis is probably a more accurate determination of the surface area.

Exampie 2 - Production of PSi particles

PSi particles were prepared as in Example 1, except that the silicon particles were suspended
in the acidic solution for 30 seconds. The resuitant PSi particles were analyzed by BET analysis.

BET analysis was made using a MICROMERITICS ASAP 2000™ instrument (Norcross,
Georgia, USA), using the procedure described above. Volume absorbed points were taken from 0.05
to 0.3 relative pressure.

The BET surface area of the particles, based on a 5-point BET surface area analysis, was
determined to be 0.6858 + 0.0039 m?/g with a correlation coefficient of 0.999934. Accordingly, the
surface area of the particles was increased by approximately 4 times using the above-described etching
technique.

Figs. 4 and 5 are SEM micrographs of PSi particles produced by the method of this example.
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n2/ g w th aggedoxglopgitiasthoa@ing,agriesy lingér, i0wR&39 3 doursse TOC dolingddyy adnbaing &ur f ace
area of the 1%5@%9@% 10fPa éo%n%ﬁ@&w@én ﬁQ@b@@fdo%@htXme‘!hoWs%@aM%eng the
above- descri béax, kel Pg /ia hni que. Figs are SEM m crographs of
PSi particl 8% Fgﬁﬁpéea By & Fret hod of this exanple. 16 WO 00/ 03230
PCT/ CA9$P00642

Exampie 7 - Attachment of Primary and Secondary Sulfo-SMCC Linkers

Oxidized particles prepared in Example 3 were immersed in a 10% (v/v) solution of

RPONOO ' O©

aminopropyitriethoxysilane, a primary linker, in water for 4 hours at 756°C, followed by annealing at
110°C overnight {0 form a covalent bond between the aminopropyltriethoxysilane and the hydroxyl
30  groups on the PSi surface.

The particles were then immersed in a solution of sulfosuccinimidy) 4-(N-mafgimidomethyl)-
cyclohexane-1-carboxylate (suifo-SMCC), a heterobifunctional secondary linker, containing 10 mg
sulfo-SMCC per mi of water, for 1 hour at room temperature to form covalent bonds between the
primary linker and the secondary linker. After incubation with the sulfo-SMCC solution, the particles

35  were washed with water.

Example 8 - Attachment of Primary and Secondary Glutaraldehyde Linkers
Oxidized pariicles prepared in Example 3 were immersed in 2 10% (v/v) solution of
aminopropyltristhoxysilane, a primary linker, in water for 4 hours at 75°C, followed by annealing at
40 11C°C overnight to form a covalent bond between the aminopropyitriethoxysilane and the hydroxyl
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Exanple 3 - Oxidation of PSi particles using peroxide PSi particles
produced in Exanple 1 were subjected to chem cal oxidation using peroxide.
The PSi Pp&W0dBes were i ncubated at room tenperature frErr/dadoess2i n an
aqueous sol ution of 30% peroxide. 5 Exanple 4 - Oxidation of PSi particles
usi ng DVBO PSI P&, ticles produced in Exanple 1 were subjected to chem cal
oxi dat i ofFPREPHYE FYIFWEFhy| sul f oxi de (DVBO) al one and a sol ution of DMSO
cont ai ni ng 50be pagicles werk then Bundised ip g soligian gflgutbraldamytid'ISphie prekphaRldifer), & f r ee’
]E adi CaL IRerBbiRRgETal seddh@ariiker o 1tHoG 26 S0 rBerktlie %b&?’@gvaﬁht H‘oﬁ’l_dr%me%émﬁ‘er at :Jr 65
or 1 j . . sol. .10 Exanple 5 -
Ot dag | cpyma i SR euelAic? Ay e Rl YR RGP D3P iR o |
Exanpl e fTWEFS es"ﬂ'gjwét@['ed to chenical oxidation using iodine chips. The PSi
particles were incubated in the presence of iodine chips either (1) in
vacuum OExatnile 9i- Attadhiment dfl Priiadry ki SecbitiafeBS Linkée$ wer e i ncubat ed under vacuum
in a vacuum fd,asy ﬁRi@lE?ﬁr&:‘a@gintElQQ'ndrl]Mé?@imn%é%pqph % {VRL?O%PQ\OO?F S at room

en overnl g

t emper at ur.e. TQe r;)artll cl es vve[r@ t efépos.e f 0 air at room
t enper at UrerPYNIpsiang s RNFY (Mkpred Wileh e 4 AR BEE CdoloKedbyarersfioabd 11 ask
cont 3 ni HE'G wernight tafeimpsrotalsnt bpndhstyresn the amipapesnyltrietiopesiiane andthe Fkiexypar ti cl es -
wer e t hegowpxgoserSiswacani ght to air at roomtenperature. 20 Exanple 6 -
ALt achiment ofmd¥eté Yerk hkiine(dd i s6iftoPil et it BRGNS el @oxanpl e 3 ver e

s b e B9 K BB L ) A g i o oh 150C
over ni gHEMREPYREP fATE cevalpat bends balwned the etimmselinker grd the secondary linker. After -
3- gl Y&ci dusebgticrowitplther B edittion yhs partuns watedvastee withwetbr.oxyl gr oups on t he PSi
surface. 25 Exanple 7 - Attachnent of Primary and Secondary Sul fo- SMCC

Li nkers i di zed | Cl . red. in anple 3 were imersed in a 10%
(v/v) so%*tnp%ﬁso?tg%g}ﬁ%"%Sﬁérngg‘gﬂ%ﬁ%f%g["ﬁ'(‘)&&sef" 'gg_e, a primary linker, in water
for 4 hours &trigsmouse mmuaEenllinF (9Rhebiines omgiomarAldrch Ganadaitg i@akvite, f orm a
coval entOrtasindCabastaivessattichet tathe prvpnoipker (3rdiyeitidxgapsirimanexysiank) bivee daptideodxyl 30

. groups  Qiloduftd inSbmBels by3k@batidi @ B AE. InGloR Wb%ﬁér&esaunk%miaﬁf’aﬂa%ngfoﬁg ol ution

of sulf i ni mdyl 4-(N maEei m donethyl)- cycl ohexane-1-carboxyl ate

(sul f o- . a heterobifunctional secondary |inker, containing 10 ny _
sul f o- SMCC p&P" Vistaligation aycesscory) gpd apaniistive dglermyingtinm (lustepetnefiantbodyo f or m coval ent-
bonds bextepspantiarpecifigmitivaguge (b€ Alal). fragneent, bpjugatatiovtl Qy3yfiubrestlse imarkAf (Fe@r

i n;:ubat ifmb‘res&tﬁcb. obﬁﬁetffkﬂnf@gnﬁbmcrﬁ@énbﬁé LRI, wdslabhtderE mtrgth@sanaéé?mgﬁ,gwﬁsged with
wat e - ) iR £ ndary. ar al dehyde

L nkffrﬁ%‘éﬁ?@- By ol ?@ﬁ“fﬂé‘?ﬁ%@g'ﬁs’?ﬁ% b IR PSRN i3 lofhde L n s0%
(viv) sV "FJosﬁ""BF oD ADIBS %?FI' e BePRISR/S the ARticles Baving thedaGyatiapheR & 30 | n wat er -
for 4 houipuesgt rognsempératlieoTiedorbstion i affility bigdingt of thé Goriplex GOusigG/aitiginiusd 0 f or m a
coval entig®p(ai), baimsaians blaminadbyRPIFKErEIckict mRtdBsKYshd b@nfrea BrnuoRMetly #igoxy! 17
WO 00/ 0%3391 éﬁﬁﬂél‘%@%!e%?aph (Nikon Diaphot 300 microscope) at 200 X magnification, showing

30  the interaction of antigen to PS particles modified with IgG antibody.

Example 11 - Attachment of Antibody Recognition Element
Purified mouse immunoglobulin G (IgG) obtained from Sigma-Aldrich Canada Ltd. (Oakville,
Ontario, Canada) was partially reduced with Tris (2-carboxyethyl) phosphine hydrochloride (TCEP), at
35  room temperature for 25 minutes, to expose the immunoglobulin sulfhydryl groups. The réduced I1gG
was aftached, via the sulfhydryl reactive groups, to the secondary linker (sulfo-SMCC) of the particles-
produced in Example 7 by incubation of the reduced IgG, in a phosphate buffered saline solution, at
37°C for 90 minutes. o
For visualization (microscopy) and quantitative determination (fluorometry) of antibody-
40  attachment, a specific anti-mouse IgG F(ab'), fragment, conjugated with Cy3 fluorescent marker, was ~
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groups on the PSi surface. The particles were then imrersed in a solution
of gl utaral dehyde-(2.5% in phosphate buffer), a honobifunctional secondary
l'i nker. for Iydwusgt roomtenperature to form coval ent beageabrigeen the
primary linker and the secondary linker. After incubation with the

gl ut ar al dehyde sol ution, the-particles 5 were washed wth water. Exanple 9
- At t achnen¢enigtteyithfigrrgrtiglesdiaGudenigfasnib@Eniapheak Be Juaserentylaplep antitntossee
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foll owed by .ne.a4.| n(% at 1 llo%gver ni: E;ltgcft ,fform a coval.egéy bond bet ween
t he ani noprﬁ'ﬁ'{}}'i"? g PER YUY 18YSE EE“H'E'“Y’?\% ﬁ?’l’z FYPTULE B TERY BSI surf ace.
The part B c| Bupreggenes nigiesgony Breequaifiedby flugrogsing vhighrshewed good coverage and distribution

bi s( sul f 0sue6ihtivhdy rebpbritot Benat & {SBBRkies.a- honobi functi onal secondary |inker,
at a concentration of 5 ng per-m of water, for 1 hour at room tenperature

to form coyg!meqe 199%%?1%*}%&@%%%%@5¥*‘~=l i ler and the secondary |inker.

After 15 incubatto _ _ ron, mf"he particles were washed with
wat er. Exanpl e IRyrified movsgdpmspgiopdin 6 ehiringd e gra-AiishCrréiihwves. - Purifi ed
nouse | nounegkiebtd thasetonfdrgioker litedidenydefof DepBicgaprodicaiia Blample s adecubstich

(Cakville, Qatally b 5 j | i nker
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Exanpl & 6 by | nEdRLPBHoBMYREPGR aEtaassEEa RBEPE) Hanesd; ne
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mar ker (red fl uor esglgnce, cgfg({]faiﬁged frotm S|t ma- Al drThcp anabda Lid.), was
cont act ed wPiTFeE AR B XP (4ARLH RV YU ERE '8 Wit RO A EHEY. The
f | uor escent Pigdingadi e semaigrniovsedqidwtmgae ICAHebpJraamend asieremined byepbloeirRaree
buf f er ed sahicrvecosydnt budtied WefRorbaybat ed-i n t he presence of the particles
havi ng-the | 9G adolRebfchef AL wedDobtained for SR BRicied prd QM OB ALY $ang ThE
formati %p, g%%ée%fwfstl ni t%%bl n%'engg o]‘. trgl.e Ec%}r}gl ex nouse fg@ anti-nouse 1gG
F(ab') 2 Fr abFER " WAL PLEL AR EE RS &5ps PEGEWEScence ni croscopy and quanti fi ed
by fluoronetry. Fig. 6 is an epi-fluorescence m crograph (N kon Di aphot
300 m cr osc &xejplei 120 Bttachnmeg pf Erizgaé Rapgnitdn@dmegt 30 the interaction of
antigen to PSi F)?:iéglbtﬁ,ir@§ér§§§@h{_y}n_@gSiQMawfhrié:fQﬁné’datL{d.l?Qvgé’attaﬁé@mbéﬁ el -

e

Att achnent of 0 mmno.gl obulin
utara

dy Recognition Elenment --. Purif.ied use. |
& (160 obt SRR reaiy RERP I P Rt P Ae Ly FrrPten o og RS
Canada) 4tas 2 paERegPrfpred seline wiiticn vith tRrpdicigs2t wefp ISTREYRAY §0 PRESphi ne
hydr ochl ori de ( TRgEPYraptitliy36mpaces ardyehqiss lytinlyds forarcodi ankymatversys ebgmexpose t he
i munogl obubduRd & WefehYMEWoaiflu®@dps. The reduced 1gG was attached, via the
sul f hydryl reactive groups, to the secondary |inker (sulfo-SMCC) of the
particles E;oduced in Exanple 7 by incubation of the reduced IgG in a

phosphat e bEfM@eE - Taptmant vit Prrteinfy, AtgehmegietMopse lefhAribadY es. For
vi sual i A8t i on ( rAadicleseaipye) ircdxenpitidre treaatet! with RiatieA by inabationthé drtigies ioret ry) of
anti body 40sddibid BRRRA in RprdBRct birered Bihe J3RELR Gor b 8ardst 82 ) Rref ihB4IB) the
conj ugat ed Mr&cﬁs w%/rg w];slhgé) \Li%%%go%%hagebg#e?gd’ soi\l’J\Q}% 18 WO 00703230 PCT/ CA99100642
Purified mouse IgG antibody {obtained from Sigma-Aldrich Canada 1.td.) was attached to the
Protein A treated particles by incubating the particles in a phosphate buffered saline solution of igG for
35 90 minutes at 37°C.
For visualization {microscopy) and quantitative determination (flucrometry) of IgG attachment, a
specific anti-mouse IgG F(ab'), fragment, conjugated with Cy3 fluorescent marker, was contacted with
the particles having the 1gG antibody aftached. The fluorescently-labeled anti-mouse igG F(ab'),
fragment, in a phosphate buffered saline solution, was incubated in the presence of the particles having
40  the igC attached for 30 minutes at room temperature. The formation, by affinity binding, of the complex
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contacted with the particles having the igG anti body attached. The
fluorescently-I|abeled anti-nmuse 19gG F(ab')2 fragnent, in a phosphate
buf f ered saWPA¥ZYW uti on, was incubated in the presence ®tT/IChAs00pRIticl es
having the reduced 119G attached for 30 m nutes at room terrper ature. The
formati on, affi g ant | - nouse 19gG
F(ab' )2 f I%(QXntl rr{ouse lé& It-‘(éb )ﬁ1r q dseé;%san@e? lwag%)xg@ 88‘{;@ plrﬁugr?%:grgawroaﬁ?ay
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Ant i body Ra@Re@ tkdobftidn El@BRIdn dguﬁg,{cggd rmuse i rrrrunogl obulin G (1gG obtained

f rom SI - AI d'i-i CJA? &?{:C%%g%ake%ql“ M@?LIOFESC %r@%v%é;a SO U?e t%fge?f“ﬂ(\jea\l\ll’%%l I nker

(gl utar aI dehyd ? EnCabH ! on
the r educ@&t?'bt,reﬁwnémﬂ'ﬂ&?)%&tséecﬁ'& 'F‘%’Pgé’ﬂb'%'%ﬂ‘eicﬁ%s ' @P ftoter trea?d B¥C for 90
m nut es. [Eorface otherahantadugb the (mmunpgieboipEitichairtiowgUBDt epi-fvbievendd @ticerstdppaid on

(f 1 uor onettiudtpmedly slﬂﬂkd ROSbificaRt oA SpHIMMinding ofdRAfRleb s ofMBY thanFRHHBgIbuRIfAs BiupD' ) 2
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aving t

partic]es e JgG anti body attached. The fl uor escent | y-1 abel ed
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t hrough the secon I'hker of the particles produced in
Exanpl e 8 by i ﬁ?fd'ﬁ%ﬁ’?a&?i’ G’Fmﬁ‘ﬁ@’)é’l‘f’ﬂﬁ'ﬁ"ﬁt"lerﬁ‘etewa@"ﬁ%@ﬂﬁm@‘ meugefcalieget sal i ne
sol uti on, Marthody higaciyeent, ik spepific ati-mooseiaQ Rameraginent cofjayated Qithfiuorddceis. Fig. 7

gr aphi gal ligbtheyERas @srcagre&nmb&tsaédcae[umsdér@hy&érs;btamad %mﬁgmrncﬁm@ Versus

enzyne b Wi t h

prot o n ALUges Spls GRHIER R euafe doony srSORP e Horsoce e Ay

Exanpl e 8 %?eég? Flatye Bapmsny iR 2 P‘P‘ﬁ?’@ferP“fi?%Fa'Pﬁ 8sian: Wﬁ@‘"‘t“ﬁ%edp%ih? preseace qf n a

sol uti on dfe pRrtigesdiayingthé antibpdp Atastied &r 80 hindtésct wom temipemteres Thafermetionfogr 3 hour s
at 371C. Affiniginking dixhd meude cdidRn IMAAGdob@dnE ol IS MED RGmiit Edmpix WBOsphat e
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det er m nat i on {He analytesmehjigaled aith thgﬁoatdeammuerealso 828 & detefimivihethérmese | gG

\II:VI( ?E )2 f rﬁ&fﬁf&hatrﬁéﬁf%“ﬁﬁk@%ﬁ‘é’b&mc @a(.d}gl Mo%g?&% thWo&ﬁrA’-tre‘A@éPéjiont act ed
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buf f er ed §'a?'P'PréW hawed nastenificaaton-FRegiRrindig Pfﬁ'%ﬁc%sé@éfﬁ'??é lmumﬁ@u@awﬁn cles

havi ng 40 intdéeeFddg@aiat t ached for 30 mi nutes at roomtenperature. The
formation, by affinity binding, of the conplex 19 WO 00/ 03230

PCT/ CA99/ (Q%ae 16 - Treatment with Blocking Solution
35 Minimization of non-specific binding by using a blocking solution was tested on the particles
produced in Examples 6, 8 and 9. The particles were treated with a glycine buffer (either 50 mM or 200
mM at either pH 8.6 or pH 10) for 30 and 60 minutes at room temperature. After incubation of the
particles in glycine buffer, mouse IgG (used here as a test substance having amine reactive groups)
conjugated with Cy3 fluorescent marker was incubated with the particles at 37°C for 90 minutes. After

40  protein incubation, the particles were washed with a phosphate buffered saline solution. Determination
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| gd anti-nmouse 1gG F(ab')2 fragnent, used as antigen, was exam ned by

epi -fl uorescence mcroscopy and quantified by fluoronetry. Both

epi - f |l uor eso@B@gozaigcr oscopy and fl uoronetry showed good cararsgecssnd
distribution of antibody recognition elenents on PSi particles. 5 The
anal ytes conjugated with the fluorescent markers were al so used to

det er m ne wiithe hiesking bitect dPtheglwing buifet, i.e tie ity of fie buffa te pbibirtowing pfeaitdn o thei ndi ng
of bi onDI equteds whQichd  aRlerRhtdf e AubRetb Y- 1Bk lz@&iﬁdfn@@tethe BddRRE. dddedpi-t hr ough

the | mmunogl gauhd L aEDEH sARRLEy BRI SRl NAIEECTUE SLALEL SREORY 2N

fl uoronetr I can ul es
ot her than qnﬁ’?ﬁjrﬁﬁ@'f 5 e § v?iﬂ"ﬁ resi”ﬁf’”&@t" tRiged RS ARl "’T@“E('&ﬁ’ﬁf’@‘ei@f’a”d
Treatnmer®@ v.th Protein A Attachnent of Muse Collagen |V Particles
produced in Examrgl@s & appfubredcbRatRebgiabit A1 260x0haBiifidation Wich sREAtRRlhG t he

particl es ifhuu B854LI QN0 ELOSLA b 8 BRSNS UL ERCoRR! | ne

solution fo bati o wer e washed
with a phosPgafiim R pagnaraes s Geuctiond wying pf aé‘ﬂ"’%ﬁ%‘t{i URARA AR BYEINEQUTRRL | body
(obt ai ned from $imprice Ababgiitoh elGaenssciauitl belztiechadis thatPBapdtistds pricoto trestmd?t @ithei N A

t r eat ediparthd MdcRify RitidnN GREIRLLIRBILRE whid Aok iBle@Fe vith bifdif 98 RRBL Rabblirr ed

21 ne SOl Ll 0k o5 UBHS AL LAGRILr LoV 2% LASIN A/ G 0 e @t 37C

For visuali ative erm na | uoronmetry)
of mouse c&“?@é@ﬁh”f}“f}“’%ﬁft“leﬁgﬂy attachment, a specific anti-nouse |gG

F(ab') 2 fragnentnordeohjverfydhattie giydne bﬁﬁeunﬁses(&wimntﬂ@ﬁécmﬂma@&ilyémmﬁeo i0teRa C,
green fl uormeeaﬁ@an 4 pOicanrAdibe B IFIEBY, fragiEhOdoniBgitel WATRuSegam isbthBdybale Canada

Ltd. ﬁﬂ%%%tﬁ%k)é‘v&ap?&d%o Radd f{;}' 238 Erm%sl % onst el é&&%@%ﬁ&h& The

quorescen nouse In a

buf f ered sd*ieofd&s BiqsR '”C‘Wﬁ’?"i'”ﬁé’ﬁﬁeatt”gﬂ ey @ sﬁ%e%’ggéh@’écwe micigEeo aﬂ“f’l cI es
havi ng t he faerpingid o datrimsothiestiect of the 3Qcing bafiar esthatubsegien affeimhidiag entidty offig@
formation, vayobsahbd.nity binding, of the nouse collagen IV

anti body/ anti - mgpsgd Q@pt—%ﬁﬁ&cén?mﬁfog%%?%oggﬂg&tfﬁﬁon\’mh gl%w@ﬁﬁ%%ﬁ@ﬂp&

epi -flugrescence 'm crosc n uorometry

epi - f | udt es%‘é‘?‘?é’é'“ﬁ'?&'%%"é%f&%ﬁ r?%e%dl?b?'bﬁ‘f’@f’? T Showed good coverage and
distribution of antibody recognition elenents on PSi particles. The
anal yt es caExamgiatiedchatdetdriaion dflPuaibamtesdenddar kers were al so used to

det erm ne wheth udde NE bi ndi ng
of bi onol ecul eseﬁaegpéﬁEt JD‘{ g&ge‘u! ﬁF§1wagg§eg§%&>ém§{ [Hu%ﬁ?scé\%@ &qﬁg‘%&fﬁan t hr ough
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ot her than 4ioommogl obulins with intact Fc domain. Exanple 16 - Treat nent
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roduce
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t enper atur e. Af (Tee phbricuibatdnodof 06 phidides hpaglah attie®iy rddoggtigCdisnentattidher , nouse
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with a phoHHEAYE A PROMEP4€% i ne sol ution. Determination
The photoiuminescence of PSi particles having an antibody recognition element attached

35  thereto, produced in Exampie 8, and an anti-mouse 1gG target analyte attached to the recognition
element was then analyzed. The PL intensity is graphically represented as a function of photon energy
and wavelength in Fig. 13. The PL intensity maximum was about 1900 arbitrary units at about 2.27 eV.

The photoluminescence patterns discussed above show significant, distinct and reproducible
PL pattern modulations. The expected luminescent signal, of lower energy in the orange-red region of
40 the visible spectrum, emitted by the PSi particle of Example 1 show an increase in energy, in the yeliow
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20 WD 00/ 03230 PCT/ CA99/ 00642 of the blocking effect of the glycine
buffer, i.e. the ability of the buffer to inhibit binding of protein on the
| i nkers, waweoamasoby assessnent of the fluorescently-| abrCEAA$99G4DI ndi ng on
the particles. Both epi- fluorescence mcroscopy and fluoronetry showed a
significantly reduced, >70% binding of antibodies on the treated PS

par ti cl es regsn nf thecapeqtrem Antaiachipent of glsecaynitiotiel¢roant gnd atdistiricthighgrepetaycimnalim  Exanpl es
6. 8 and te ghen febifh of thelsPectiiin fddkbrafel BOIHEGERRGANITGERGHADD tRtecddfih

magni fi cagy QQnt.""fHeﬁbhotéMH@céﬂ&Mié@G Meas ARAULRARY agh Ratisis F@qdeggrigéﬁt gheW th

gl yci ne butfer. Fig..9.1s an ep|-?Luorescence merogra h at 200X

magni f i cat "H?Psﬁfﬂdé%dﬂ'edﬂf‘ﬁ??g??ag'f’&e‘i%?' PEENRL TN Visﬁ e@%ﬁﬂﬁ'ﬁﬁ’”of anti body of

PSI tréated with glycine buffer. In practice, recognition elenents would be
attached t o t heefliogl epdodirentsasthpresent idvention B BEen desatidell it diDbd dngerdddoacki ng

sol uti on. yLies fBleQdy i BlsFAV& iy QR WR'SnE:r dibaihdHisSink Slphcallint Bantl BRlbiidq Of @

target analyte to the recognition elenent, but | d m.ni mze bl ndi ng of
non-targetw't%’SWBW(qgm'aﬂﬁtrt‘%%"‘ieé’tf @&""?ﬁ%ﬁ‘{;fc@bedéﬂ tPe\é\@'k‘j’l”&?g {’%mf'he surface of the
PSc. In order to verify that the glycine buffer has no detrinental effect
on t hetoabiitpusyriAAPPOCGABIMTYNt eract wi th an antigen, a specific anti-nouse

| gG F(ab') 2 fragmapke stridied 8a) Slisid didhe bf i QU REHRA Witd HRLURE YABALE used O
fluorescent nma S, ati o room

rker added to the igG for a m nut e incub at
termper it arssuPRen S Sl BRAEENS, ekt v eudh Silehdlll Sl Hagheadl ™ 1 00
buf fer, wéediad sadrerITEniR, Ndysiriakanq erfepseanrtications @ﬂo‘%‘&’ﬁ'ﬁiﬁafﬁ’ﬁ’@bgﬁl warfasmagey . No
det r i ment aktestibi/ieetification}, benogicy/ dingnestios) Bddtheomoi¢daier/@libsegipalandas, atidhiamtdity bi ndi ng
actiVvidsy QoialidSortindPmicRRaBiMad! ankiygs, etd0 i s an epi-fluorescent mcrograph at
200X magni fication which shows binding activity of 20 antibody in Fig. 9
is not adversely affected by glycine buffer. Exanple 47 - Characterization
of Phot ol um nescence The apparatus depicted in Fig. | was used to anal yze
phot ol um nescence of a nunber of sanples produced in the above Exanpl es.
Li ght having a wavel ength of 488 nmwas directed at the 25 sanple. The
spectral sensitivity of the photodi ode was in the range of from about 420
nmto about 1100 nm The phot ol um nescence of PSi particles produced in
Exanple 1 was anal yzed and the PL intensity is graphically represented as
a function of photon energy and wavel ength in Fig. 11. The PL intensity
maxi num was about 625 arbitrary units at about 1.94 eV. 30 The

phot ol um nescence of PSi particles having an anti body recognition el enent
attached thereto, produced in Exanple 8, was then anal yzed. The PL
intensity is graphically represented as a function of photon energy and
wavel ength in Fig. 12. The PL intensity maxi mum was about 1000 arbitrary
units at about 2.24 eV. The photol um nescence of PSi particles having an
anti body recognition elenent attached 35 thereto, produced in Exanple 8,
and an anti-nouse 1gG target analyte attached to the recognition el enent
was then anal yzed. The PL intensity is graphically represented as a
function of photon energy and wavelength in Fig. 13. The PL intensity
maxi nrum was about 1900 arbitrary units at about 2.27 eV. The

phot ol um nescence patterns di scussed above show significant, distinct and
r epr oduci bl e
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PL pattern nodul ati ons. The expected | um nescent signal, of |lower energy in
the orange-red region of 40 the visible spectrum emtted by the PSi
particle of peiRsg 1 sh ' jIn energy, in the yetkawnoot WO

00/ 03230 PCT/ CA99/ 00642 ﬁlﬂﬂﬂmmﬁmmect rum on attachnment of a

recogni tion el enment and a*distitnct ht ghter energy signal in the green

regi on of tMedaectrum generated by attachnent of the target analyte to the
recognition elenment. The photol um nescence em ssion, nmeasured using the
appar at us oft. Fi gmodifiedl esredohduetor calomein comsisingat ense and readily

di stingui shabl a)béhe%M%neése‘?mcoMﬂ&érﬁ‘na}é@a?ha%éQBrgou‘élte'i!uE'aﬁd| ight emssion. 5

Pr eferre(g enboq east ,wp Fsent i nventi on have been described. It wll
be under st ood hA{=aFRa erfe%orgré’meﬁ I's illustrative only and that other

embodi ment s and aﬁ'ﬁﬂqb&é{ﬁﬁ"@ﬁlg c%@ﬁs‘tﬁé'séﬁﬁf’téﬂ/‘@@ at I9dst 96 tYevelgagy e’ EPYeTIAEIR t he
true scope of t heratiigioe mttheorangd eSomiabtiton nm tdedodt KI00 omi 93y cohmsiims prodi@es at

| NDUSTRI AL APPL| GRRk brle T 15 ResB36ebfons i hsde Brobou P00 skl ST 1 1
combi nation with a wide array of devices used to support a diversity of
applications, including, without limtation, biotechnology, such as

bi osensolls Ror ThaeemResfion ok f.cyfipreiEaid recopnifigl leTPankis selacted ferk bipariPappl i cat i ons
(e.g. chem cal mtbtity ofbicgslealkr muetidsasrgenia geiatles, ibegaaic tnbieties ardemthiratiwat i on) ,
genom cs, di agngsidkcs, and ot her nol ecul ar/cell biol ogical areas, such as
cell 15 isolation/sorting, mcrostructural cell analysis, etc. 22 WO
00/03230 1 111111121121112111112111111 PCT/CA99/00642 CL MS W claim 1. A
nodi fi ed seri col8GRTRIFIRSHERIR 2-t4eAn sstHAMosYag moipts i seleciad &g fhe gREP o

sem condi¥ct or n@bEstingdf ndi@aliongynthetippigus nickik Beifseoligendceledided igctinst catbelyydateane
recogni tion el eggRsproteihBide By o ticaindrefonposition is irradiated with at

| east one wavel ength of el ectromagnetic radiation in the range of from
about 100 rimto about 1000 n sai d conposition produces at |east one
first |uninéscel C‘P’@’é’ﬁﬁ?ﬁé’@’ﬁ"ﬁq“ﬁ’@’ FRARERDS BF e BRIPIBIATEV 2B/ o about 800
nrn. 10 2. The w®vitpysittraiytaadomedstienn 1, wherein said recognition elenment is
sel ect edgof rom t he group consisting of bi onol ecul ar noi eties, organic

Toi eti e, i BOr O LG IRLA L G AALGALRIAR! baN3 s LOSLAGh S%Pumﬁmﬁwos' tion

of claim 2, wherein sai I oD I'S se ecte omthe group 15
consi sting of rf%&'%f“&l"’%?'c%VM"H‘@'F‘?”@'??F’B‘E”@‘?%S nucl ei ¢ aci ds,

ol i gonucl eoti des, iectins, carbohydrates, glycoproteins, |ipids and

conbi nat i ons. t heeeahpositbn ofidhein & @RGP regsaﬂp@tfonedsahmrébténuWMmc@Waidsi ng at

| east ong tar get,AhAlapid na‘h orgg %&@ﬁ sem conduct or/ anal yte conposi ti on.
20 5. The conposition o al m erein said target analyte is selected

fromthe group consisting of i norgani c, organic and bi onol ecul ar
conpounds. 7-  Thecomposition of claim 4 wherein at least a portion of said target analyte interacts with said

semiconductor material.

30 B, The composition of claim 4 wherein at least a portion of said target analyte interacts with said
recognition element.

8.  The composition of claim 4 whereby when said semiconductor/analyte composition is irradiated
with at least one wavelength of electromagnetic radiation in the range of from about 100 nm to
35 about 1000 nm, said semiconductor/analyte composition produces at least one second
luminescent response in the range of from about 200 nm {o about 800 nm.

10. The composition of claim 9 wherein said at least one second luminescent response is modulated
with respect to at least intensity or wavelength versus said at least one first luminescent
40 response.
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6. The conposition of cl aimm j t ast a portion of said target
analyte interacts with sai ' lm‘mcﬂ m conductor conposition. 7. The
conposi ti onwofoo/e3230 m 4 wher®ei it at- | @ast a portion of sai ccranageeossnal yte
interacts with said sem conductor material. 30 B. The conposition of claim
4 wherein at |east a portion of said target analyte interacts with said
recogniti on elﬂlfr?é'ﬁ?".s't‘g". of §AR 1*ORBB dietardsst aytrage|digiensiop ohrt semigondRias sai d

sem conduct or fnalerd iy tndhegangp okficmiabeut 109 nimrte alditdtrerdd Wi th at | east one

wavel ength of el ectromagnetic radiation in the range of from about 100 nm
to 35 aboyt #QQQmIThorsRbibmSSMLER QM RLRRHARRML: cs&;@&%oﬁae%sgiéoduces at

| east qne second | um nescent response 1n the range of ‘from about 200 nmto
about 800 nm SR PFRosi tion of claim9 wherein said at |east one
second | um nescent response is nodulated wth respect to at |east

i ntensity 16r Waehgrgénbf vanS Wstherabbprehg dtRASbnOmMalylifkef belwetd BRSCcent 40

response. 23 Ad1dd AL LALIIAT LA A b1 WO 00/03230 L M S
PCT/ CA99/ 00642%11. The conpositi ong%% %%ialjr'm 1 wherein the | argest average

di rensi on of said sem conductor material is in the range of from about 100
nmto ¥Woodt 1ThaepmpesitionThelaipy dAyoiker edmprisigfat lepshpnmsdcopdaeriiekenbatwsed saicecogni t i on

el ement i s coptidagnibkeyarid asidl @doghionssin@dnt 5 sem conductor material. 13. The
conposition of claiml further conprising at |east one prinmary |inker

bet ween salgd Threecgo&ni'}.ti g]q .el1$;n§nt and .sail_d seni conductor material. 10 14.
The conpositi on or el i dR ¥ e &mPLes el FRytment erestioyne secondary

| i nker between said primary linker and said recognition elenent 15. The
conposist i dA oThechrapositidh3f €laimn t1h tarthe comprisigi aligkeatrdatritkietompds@iét ment conposi ti on.
15 16. The conposition of claim 14 further conprising a |linker treatnent

composi t1 an i TEcapRRGRaR b WienChasn Ramer SRRSOy Bk bt Bbepn
bi ndi ng pr ot eFRESINGIf samyregiebyiiptbingiad RipfaiRt. Sictingpastr Agrftssticting wslytions and

conbi nati ons ¢toméndions th&éf.18. The conposition of claim 16 wherein said

| i nkerzot reat mnent conposition is selected fromthe group consisting of

i munogl olyl i f,.Ri ARG, i it ] ive agents.  blocking solutions
and conbi nat T}‘g nsrn%’h',er eog?é.% S%Q%ﬁ'rpéfﬁté_h%)%%%%bttc%%os'o?n '%T?éeftﬁ? '(i)"mv\’h%&ﬁpn sai d
sem conduct or “REY'E} 9 ApmynggiebdlinbipiRgProtpiRy Piptdeaghve agents iaskingsseluigs 819 si | i con,
sili con car bi @&bingtions teeseef.di oxi de, gernmani um gal lium gallium arseni de,
silicon gallium phosphide, cadm um selenium copper oxide and

combi 1l | 9S 11e@6RRk oot A GG ERBRNEIcH A phletl TsdiedddtbBHe SOFPI T ST NG 2

dopant for said. _emfc_gndu,,t or rrgt eria e cong on of claim20
wherein sai d G0} 5§P&° Fitcor S|lieep FHB S PIURT PiRite eErAs R otrlivre r ity Fstenids. Siicem

gallium phosphide, cadmium, seienium, copper oxide and combinations thereof.

20. The composition of claim 1 further comprising a dopant for said semiconductor material.

30
21.  The composition of claim 20 wherein said dopant is selected from the group consisting of erbium,
boron, phosphorous, capper, phosphors from the lanthanides series and combinations thereof.
22. The composition of claim 1 wherein said semiconductor material further comprises a core
35 material as a support for said semiconductor material.

23. The composition of claim 22 wherein said core material is selected from the group consisting of
glass, plastic, ceramics, zeolites, metals and combinations thereof.

40 24, The composition of claim 4 wherein said target analyte is in an organism.
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boron, phosphorous, copper, phosphors fromthe | anthani des series and

conbi nations thereof. 22. jfion of claiml1l wherein said

sem conduct Okyd/gleessb al fu“mm mg@g%giﬁ core 35 materi gbr/eassoosippor t
for said senm conductor materi al.. Z3. yeonposition of claim22 wherein
said core material is selected fromthe group consisting of glass,

pl astic, ceramcs, zeolites, netals and conbinations thereof. 40 24. The
conposi ti onzof GbdbrBodiohaRiah Hwitrtinbak 8 28inafd BloYkiRedirSrm bR orgdhis?!, gani sm 24
WO 00/03230 1(11111111212121212!" 1111111 I N PCT/ CA99/00642 M S 25. The
conposition of claim4 wherein said target anal yte is obtained from an
organi sm  28. APHRRSHB ARSI pluBiereE EpSRENFUFAMRESY8ent response. conprising: 5
(a) provigdi ng aanoedivitinge msdifiet ssoicdnttiaTcoDBIP@TOHPrSING TBMTOAISHTCRarial

sem CO_”?_UCt Orl mat Qw'té»!rir%lab%oh_@é/tbﬁge ﬁdeQéé&H:t%efe%é’dhft%neeteﬁagﬂ; ag_ :c_eazt one )
recognition el epent.:. i rradi at at |l east sai. i_ed seniconduct or
Compasi 11 o vi (8 Aradetrey el 8 R Rbon S borp et RS cas e SSRGS O 01
the range of fromeEBETRIEERT2FRYPR BhaFeeR of TODEPoHIPE W1 1B RRAYLIVEO 7if to Prodess et one
first | um nescent lsegtpofngdimirasvent i8pdned emeasuring at | east the intensity or
wavel engigh of sS@) UnedlurhiRRbst @8 Rtehdity Stwaldiihh 86568 BlicastioRSRANSMescdrt: Use of the
met hod of claim 2 Qe @SCertaining the presence of a target anal yte
wherein said recog "'tron el ement has an affi nity for said target analyte,
the nethod further conprising: 15 (a) contacting said nodified

sem conduct é7. césapiisa rhatied oftaiin 280 dsdedairgrattheepnabge of atiagepareigia eperain said

seni conduc§ or ; a-e@a;lbmtoe aBAEHDRLE iah bifity fok 43k tdrict Ay thed YBatil 7R SdmpRighdd

sem condyct or al y .

ol ect ronanet &7 adr S BHERE iraehlchiudls i Bhon BAEARE S nBlene 1 000
nmto produce at | EFEPGHR7AERERIHTPPR nescent response; 20 (c) neasuring
at | east the inbPensirgiatog atieastetiesegicandyftonsazive @tmpdsiierstith eriensme oaalength

| umi nescent 1 esponsEectchag e FkdtibATE thd fanbest Fbm kHaet 100VneB Shdul1006 nd@vel engt h
of said at |east ong, Lu]cé&Hea%ge%So%mﬂmeécgmeﬂ&‘q%&e“t responses to detern ne
quli‘afi on “between sard. at :

the extent of any no 2 ] I east one first and second
| um nes@nt r esPons BEesUq 3t ieast thedytensityas weugiepgihe) s3id L lept enesRtoad Winesse t ar get
anal yte. 28. The netdasedf claim 27 wherein said target analyte is in an
organi sm 29. The nedmpachg@fledd] ird ifendify oMAeVeRhgth & ddidht leddt GRlfrsBaNAIsYdoR | S t aken
froman or gant sm %Qainggent@&ng’gﬂo%g?\%e th’el e@femog:;\y ﬁ@ﬂugh&n%'étg/gén JQ@QI !Xats I'S

selected fromthe gro%%écona sting of 'inorganic, organic an i ormfecul ar
conpounds. This She8t® H3h¥seapf 'ﬁ@gﬁs%ﬁebfaspf"?s T4 1200 i ey 25

25 {e) ascertaining the presence of said target analyte.

28. The method of claim 27 wherein said target analyte is in an organism.

28. The method of claim 27 wherein said target analyte is faken from an organism.
30

30. The method of claim 27 said target analyte is selected from the group consisting of inorganic,
organic and biomolecular compounds.
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