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ELECTRODE ARRAY DEVI CE HAVI NG AN ADSORBED PORQOUS
REACTI ON LAYERHAVI NG A LI NKER MO ETY Technical Field
w@booblossokvent i on The present invention provi dBCT/ER2005/042243
el ectrode m croarray havi ng an adsorbed porous
reaction | ayer having a |linker noiety attached
thereto. Specifically, the present invention provides
an electrode mcroarray having a plurality of
el ectrodes, each having an adsorbed porous reaction

| ayer having a linker noiety attached thereto to 0117
ELROTRODE At RAY RIEVICE A iAe ADARBEDSPQRAUS WMION

i ncrease. assayp 3§ HANTNG ANINKEREAOTETY |y, the

present invention provides a conmputer controlled
el ectrode mcroarray having a plurality of
Techndad Fiehdi6F the Theéntiong el ectrodes, each having an

aﬂ? gl% ?S%gt l?lﬁgenﬁlg)?l gr(%e\f’}c?ets 'aﬁ %le ) {@cyaﬁ'lra\ hgvﬂ]é ?IE gc[sofﬁ%b ?%)%us

O SIg I can ance

reactiopflayey hevieg b dinkdr neiety @ﬁ@félrsé Bler%s%/pe@émuy@j the, pr%ﬁ@t I@Yeﬁé@n provides

an eled¥dd¥ ﬁ’fﬁéﬂo&r&rﬂw 1SRBE Teleohbded, ¢40R !hQMhQ fn AdsBfHed Porous reaction
SSa

layer Koy e PRE ROl f%aheﬁ%@%%a I ?}%&? BT, R Bid Sebside pymesis quality

and intrasse ahﬂagmmsltlmnyolﬁ/loa?rﬂpeaﬁaﬂm ihegireseptsswmtibn powides B nomputer
controgg@élg&fo(zlle%gkﬁb%%ﬂm 1? (ﬁ{ 14t ﬁﬁla&gllﬁalﬁﬂg electrc];des each having
arrays are

scover nlaturlze ¥
an adspibed perogs rqa@f@m lpys havipg a Hgler maiety atarhgehtheaste ta Bgpificantly enhance

the quAley BB Eynthdels@F ¥ligshuclettidedHiepaddy] STDIRE PoBnerRIcBemical species while
ed or nt he@ ized in situ at specific attachnent
S

lmproﬂagﬁ‘t“gmgvﬂﬁf’aé'ﬁ W Wsual Iy in a colum and row for mat

al though other formats may be used. An advantage of
Backg‘%ﬁﬁ@é‘ﬁh%ﬁﬁvén% hhat they provide the ability to

duct , @ft thé)usands f experinpents in
piictpareays wﬂﬁ&?rm sishid gucregryaMate hsowe desitanhnalytical
researﬁmersilﬂphﬁrﬁiacdﬂgwal and biecheagichl treschnch Faﬁdidﬁcdvh@ Microarrays are

mlmat%f‘l édcmfagg 4 Jmtg )c()p ogégt orﬁg a%ﬁl&%& LN §{1h€1§ cyw & t Molecules

mcludmgu lgmolvquemlie@ﬁgcheﬁ o ﬁ@ﬁhe@ap gwtu@t mlf@@ﬁaﬁmt pomts which are
usuallP P4 Qﬂﬁhﬂn Rh®EREIIrEAM alt@bh @ dtBer HSHtORRY Bé/ﬁseﬁrﬁn advantage of

microgos LB GhERTY g ﬁwﬁﬁ@e” GFPAE BERG b oRgads of cxperiments
in parallel.fSaclke parabgljsm acévagpafairto a¢quantidl rgpaimayativhasn be nged to increase

the ef@é@? W g%‘pl?@é% Jef‘aﬁgﬁk‘l"lﬁ)% blefveZh Ao &ﬁfa?gtrtﬁﬂﬂrg %ﬁ(?bﬁ[b%’f@af’fuﬁftlon

ences I'n preparation net
whererskéwénﬁgonﬁ i ehermiead siryedire pan havedpeipyd bigchepiest Rifedst. Mproarrays
are avaldb[@mamﬂ"éta&lfamfhtﬁaﬂmw@hlfﬁmcm&c@ Ehefnﬁﬁtr}SMfaIrd&féSﬂsthtsrtﬂat lead to
ests

. hem cal [
aifferdy EECBR fop e oh s s ine g O et Bt P Brpfhinehy surface
chemistcalead todiffetanges 1Iglaﬁ1@afaﬂ1dn5m¢thqufonmovﬁammcw@am receptive to
a’ctachﬁrﬂeﬁtr d? ? th@ &Hl%ﬁﬁsg@ﬁéﬂ)ryfop&nﬁfe@&}ﬁ 'a%@hﬁféagj‘{@mes in situ. As

onuc ic. acid rel ated areas
th enaWﬁusE&%@F'ﬁ aafé%c Wd%?ilfé%on E’é‘IrP%Taé(F a’&éﬁé TRIgomets which is
generaenlyrnglaommcl eot i de pol ynor phl snms (SNP), genom c DNA

LRG0T B MU OR Yo SRAT G B o

" ribonutBdoacidGif Ay lrelaéqd aa¢as, wiggh m@hlde%@oms@% actidar gegrogxpression, single

nucledgélé el 12dms (SAP), Pg%h&ﬁic Dl‘l‘ﬁﬁe?e@‘z@n HOAidkam RncilalE&omics,
and proteomlcs (%‘h ge%bus ang |Ll(:hter . }(190? Med. 77:761, 1999; Ashfari et al., Cancer Res.
59:4759, 1999; Kurian et al., J. Pathol. 187:267, 1999; Hacia, Nature Genetics 21 suppl.:42, 1999;
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- 1 -Hacia et al., MIl. Psychiatry 3:483, 1998; and

Johnson, Curr. Biol. 26:Rl71, 1998). In addition to
wore@eosimays for DNA/ RNA research, nicroarraysPCBENSINE5/042243

used for research related to peptides (two or nore

i nked natural or synthetic amno acids), small

nol ecul es (such as pharnmaceuti cal conpounds),

ol i goners, and pol ymers. Cbn3|dering nicroarrays for

i G0 0 A SE T ok I i A AP LB S atiion

microaralysifor DNRIA ressartin chiguerrapstcan be D$edcfblm¢mr®l\nﬁlamdd0 peptides (two
|
or moré%ﬂk%lﬁﬁ th ra%gg% b%cﬂ@ ahdVRb¥cBOstich as pharmaceutical

NA ‘st rands are comonly
Compquéﬂ Qliggmess, and pal Y@%rﬁucl eot| des (oligos), which is

SYRRMEARY it éﬂ’ay@ |fd)IQDNAQl(1}1fed bexparch,ahdre de nuMegous aatiands for

prepar&x&%tplg{cﬁot : 39 ggﬁm Jbe ate gllég.qu%st gb?lé%jpeile*tgct/\fngf&(r:?lg%clude native or
clonedspiStand gymtbésist RNA( Synthfrtlcgﬁltatyveéx/ shortesingde-piyanded PNAngr RNA strands
are cofnfifd ﬁrr%ii ® & 1§oﬁﬁcl&ft1d@st @ﬁ§0d9 M/ RER ﬁg;yﬁ kagy and

. .usin; horam di.te ¢ insitu .
oligodpp: 9@09@93% Aoy P@arélﬂ%rbwﬁeﬁgew‘eﬁ? é%%*élrl&i@bspoﬁmg a
solutloEinndi proparetefatGtifade ingapotting rabgtsy € iru synthesis by printing reagents

via ml%ﬁp ?Ip ol%l*?erﬁﬁl E{\%%c%])ff abgg&)smé %%%u@?ﬂsgﬁgranudl%e chemistry; (3) in situ

paralled pyrithessi @Iuméectrgphﬁgufaémgemra@ﬁ aeig herrdepiadeotion apdbing segular

phospﬁ(ﬁ%jl?%@tg lléhéﬁn%ﬁ‘gt (ﬂ?m‘aﬁklfs‘s F)Hotﬁ%éﬁérht@(h a@? @Gﬁ?tcﬁﬂéﬁbd‘ﬂz situ synthesis
0 ot al abi ecting .gro u

and e edy & gy ER Ll oG () Riaeee B el yopgys vsine

photoeleBXaga ol phibitgliabidé prpteoting grolyeyPEPOY;; (6 maskls} zreiz@zqiarallcl synthesis

using Ejﬁﬂt}q]n %ft@l%ﬂoﬁﬁftﬁc%@%ﬁj 2 (‘?)O%leé{iﬁ@ﬁélﬂ ta’ct&ghﬁ?rl/fegﬁl%ron for depositing

ograp ques for in situ o
Ohgﬁsynthe3|s are discl osed |n Fodor et al. U S. Patent

SPHtSlitBSHa atetcmﬁq?sédbxg i @ﬂzﬁbh@@&lﬁ{b}sﬁ afd diboldsed itpFédor btal. U.S.
trnl,C 1 e tractionir S
Patent; %{5?2%%35 IR g BB R AL BRI R e e,
attractin@§3l 680 magrdarkigls laes disdosad in HbIEs efrdt 45t Paelgzmw apgh Heller et
al. U. §|P%féhf 99@ PC A%aéiéc?rlﬂdé ﬁ’l‘icrbdi‘rﬁ'f&ﬂ'&ng th gﬁg@é’ﬁﬁﬂé@@ u§inglSi NY

electrqgh%cr:l}crplagegmmg 1@8@0 gqoy% 1r|1 6 Saﬁate%ts %4)%9%‘62 (’r'rfgroy 595, and

6,444,1 Mo (Ngep@nyrylL, IT) dnd IHrrdspbd:tiveI}Q,S\plﬁclt aredhopyporathd binredierence herein.
Anoth'ep C%rlgé)( 1?&1@31 ﬁ rerrlteJI crﬁ%ﬁ %?%gl‘! ik Rffor N oligo synthesis on

eri a er en e array
surfaces @p@rateraayl)apeﬁrbfromlqmpéesmﬂn@@l@yrmh@@g@aé d@hiO%rg igdisglosed in

Southéﬁﬂﬁg aFa@eIﬁ‘B@6a,|%€17 t AfreaBk oF 654 ARESartd§ isiidhesis is provided by: Gao et
ctr ggﬁcyg %7 debl ocki ng is disclosed in Southern
ZBP m 87,667. A review of oligo mcroarray
sy/htlbmsays otler ﬂ‘ran\mﬂﬁdmhybarr&dnam bezh djscBsab Obyeranmyple, the synthetic

prepeuﬁggn O%%éeﬁtlgg A &%ﬁﬂ%’%@ 'in i qu rhs%hﬁfoﬁﬂﬁ@fabﬁ‘y thasking

or "e
techmsu@pahlame@wdovas&xwé ded laeye%rrzoﬁg tcwaglué? Ay RdeaessIble Bpdingigehnique
using t&&%@ratb‘éﬂ aafdls RR@bPIN dob B8 s WithphstoRGstieat fdrqidblﬁckln g. Reviews

{. 000 t
B e TN X TR
W., Gag,iXls/. aGmdiboChem 209012,1386 ianch Fodor 15 Blfot RednbLs Pirang, ¥idy., Stryer, L,
Lu, Adfe b:io‘?gsk dt i E%é’ Fe de { 7@? Pidcdg V%rE'hQiﬁé g@pﬁlcﬁ%%gﬁﬁs%tlhzed arrays

ocki ng are rov gg ? 0l.S
pro uqui ys;qg @g pw—s 1ze ept1 es @asala Fﬁmsz gviey o grpkein arrays is

prov1(beﬁ¢)yFQ§’fﬁIl ,anéNBrd@xoff Readiockeh, EngBt/B[alm:@nolMﬁDii 8BLTHer,

2.
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Lu, A T., Solas, D., Science, 1991, 251, 767. Recent

wor kK using peptide arrays has utilized arrays produced
Wb 008083983 ng pre-synt hesi zed pepti des or i sol aP€miusS2005/042243

proteins. Areview of protein arrays is provided by:

Cahi Il and Nordhoff, Adv. Biochem Engin/Biotechnol.

2003, 83:177.Preparation nethods for providing a

mcroarray surface that is receptive to attachnment of

a

P&ﬁ&é&i&{ z{ﬁ%b&seﬂr gi%‘i‘rlﬁug%aé rrusta?%}ngéce ga[téss%:%r;?%ﬁ ‘t&%&%@nent ofa
presynthesizag ahﬁr@c@ifspmmrﬁg Sé(n@ﬁ?éﬁﬂ% achamiedispeciesgn wigy muglgprovide a

surfach €laf i cﬁ?&ﬂ%’bi@ooﬁiﬁlgg ra?‘i&bﬁicﬁl]sp%&i@s zﬁ-‘shﬁélll @qielﬁgtﬂaﬁéul@apﬁrbbmmg the
0 conaduc COl 0gl Ca
chemif ST i Beiretng sPho s afLBlothepf B sk and

discovery. f@meappcoaph o\tb treatrasactbeoste pgradipsadtvp gbdups ofpable of covalently
bondiﬁ:%%ablhglmcl sﬁ&@ggﬂgteﬁe‘gt PG Gl 1§r8§c‘1"1' i I'QEICtl{IQ %I%{lﬁ ¢ typ1|c£11y

e reactlve

I'S
presen$ aga gsult aga siirfage rpgtment of cegtinRd ghet ﬁuéfa‘ff‘w@ﬁ‘t HlA r@l;?éadq spgcies, the
reacti®f grbtiPreguikddeis & h &@kylpﬁiﬂes{s eharé Bk Hepe & cRmiciltBodiBesioh VT peptides,

t
the e iGN ERORD SHAIEY e RHR S s raBen o amcabopppaton
gbtespisraenguinuendly idaolidstbstegte tvnssatriyesrand nast beteental before use. A

commfaﬁ gmsé:ﬁ‘éanﬁ%'ufsés%tafugﬁlonghaﬁ% %o B gﬁ&%@t%wﬂﬁ%@%ﬁ Qurface

) strate fqor mcroarrays _an reate
having active EARRT pehyaent PRACSHA YD E%é%ofﬂlg%ﬁﬁrﬂhqr Ghemical species (Guo
et al., CORNINGEL M cit{O Res)t 2208456 5485, SIte@Eﬂuet anl, 2000 f BN Ldidd RGE 29:2171-

2180, %V{(ﬁsgand%%ﬁﬁa Hfl@!hoﬂiﬁcl Egzﬁs %hl%%tmgi §k§‘z3§h%n§? ct g US.

SIS 0 m cal

Patentghppl. Pubo2004r@sy |3017A611CH§01FQ@3§11 ot QZU\‘S&B@DS%% 42@PWesstbeads for bulk
synthé!zls m@s@ Qﬂ}@ ullﬂlé?éo mlﬁﬁizﬁit%na%skosza%d%%ﬁﬂﬁémi]@qd sHRRHKO SredRbted with

thiol 1@%&2 &%9 §y %ﬂa‘l: U %ﬁ%te%spg{ﬁéip()gﬂ(ﬁg ggﬁ g%r(lsi?aéll*ly, polymeric
micro2eQAsuPpABOQich aapdlyﬁ«)pylbm must beatreatdd. bSl dzadagioh followed by introduction

of rea@m% é?ouig %h as il Ql%?r’vg éﬁic%%plgbqr 5t§§y¥%d"‘/e g‘l 1@?1; RQJ B:1155-

ani zat1 on
116 l)sﬁMlae@élyd?OéyW@aﬁt Regdsyire Rurfase deatpd itk pobygtiyiese glycols having

reactivd{etrhiayl gedups lfor BliSsynfrehie BF pdptildes @BGEK, Qﬂgmgﬁlochem Div. and

ORI R T T e S

electrdyle migtoavdyipustde trshted eathtd suefagy anatisg wumbvids rdaemm gralps
(Mont%fﬂn@ﬁfsiif 156R8Bh RY ofko S"}Jnthesé QS%Zh a Ntce cQMin g%ﬁ?ﬁe ablé®y withstand

Addi t i onal f ystyrene
the rigof qfa{enﬁateﬂ@éf@arevvpﬁw ‘EﬂISyS@ W%%l g |e£¢e'6<i>véwww fighlocking solutions.

r gh¢ tlestchanidhlsghthglionpsodrasy dlinldSecBmm/Ihxﬁgduﬁe@fI 10, and I1I is based

b d A
upon D ?e%lcctl}%ﬁctgﬁ éE%VI ne Plurl\al% LPE &Y @%@@f@ﬂ%ﬁ‘g an c?_luﬁlél a|r18 r0\¥ %oémat
This clyiprdesign ueds C‘eqnmime@m Msital frids] %@uwmdectm EA6@BY @yhrmmy to create
high-deBsity’ ﬁﬁg@gf Mc}&le%u@&@sfvﬁqppa&mu hdlﬂestsﬁérf&os\éleeﬁng SR M Slling

; d 1l
individigl e lectm&gw bt ot 126 Sl ansy e e applying a voltage,
whichvgehérateaeldcttdvbemicglaragents (patiedtbyacidip pritisrs) that stentiegd & a small,
deﬁne?o‘k/ﬂ'fufx %}{ﬁc 1otn%r %%)I’oaﬁ{e %@W&& %e g%%g'lr)c?egklhggd& ?A o@%{éﬁn Feactive -
groupquag}bﬁg@tgpdp, thq: mlcrgqmm i goatesl \ﬁlgg@gorgpbmatglx material. Biomolecules

canb ﬁmw ofthé lle&?dﬂe@ Gnd s@hl#yﬁﬂhéilé/ o&i]rstwuhll_rrl] the porous matrix
0 r ma i S
materf], éﬁogﬁwﬁﬁ%@ R st iy Toptahereiblne SeeBr s bige £ voltage o

an eletedeST hd it Henoéasepyorfipindhe aicmitiyiofj thedbseirbdy/bernuse ke afility of the
m croel ectrodes with parallel addressing for selecting
and controlling individual _gi.croel ectrodes within the
array. The el ectrodes are "turned on" by applying a
vol tage, which generates el ectrochem cal reagents
(particularly aci d| c protons) that alter the pHin a
smal |,
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defined "virtual flask"™ region or volune adjacent to
the el ectrode hi order to provide reactive groups at
we@awh/0849¢xt rode, the mcroarray is coated w t hPEI/psI00%/e42243

matri x material. Bionolecules can be synthesized at

any of the el ectrodes, and such synthesis occurs

within the porous matrix material. For the debl ocking

step the pHis electrochen1cally decr eased by
amdw?@#yl)(t td grtaﬁévm { %ﬁg}an elcf?c oﬁé £l m1 et%%a/ d1eH§%1&%a”fu s St e ysa buffer in
solutieghi | i ty of theaC|d|c r eagent to travel away fron1an

tne%"ernéﬁfj SvHes a shlrf!lcteeigtr@fecf‘ et 1@ la rgdctltfé‘ 8lo8p aftBd teP¥iir@l end of a linker

er i'n sol ution. ene rface is
that lstaftéfé*@éao heigstaceidnag Fesier éﬁﬁakeuﬁ SOLEM i ApRERts Asmgcies of
interegdfto asdlduuethcd. Mai exampid, b iakadort gladshas 5 toattheazroup dtge end and a

silane- cgg@}ngséﬂ&%p f\t]%lé cﬁﬁe%rfoﬂ Bonfin + glgbg flril@%tcaﬁ QnF&atr%uQ}ength%

erest to a or exa

depenﬁma lew thef pawrticyila shernigal saeqiesatsed (pefogm hadinger. ém@ddetm taigikers,
spacer8 'cb@!'ﬂ@atﬁa@ﬂé& tb@tgmﬂléﬂﬁ Rrdk td ﬁ@vﬁ& Rf¥e &@tran&q{é@kf&g atsghd surface and
an att#h%ds %1‘.; gﬁ?ezrgfes ¢ éfﬁfg gﬁ%f étl esrallgte t hs pﬁ anl(()ers and
spaceik lforlaﬂlachnh&nt afldligos are diwldsed ke gtass syppoes @:}LID&ID ab,eLeProus et. al.,
" : . ;

s B0 S O B o o
and fog p@lwté%ene Bpdls EYisrck akic povabioghem Dive rapd Aldriclret 8k y t han

| FMquach&lﬁﬁ% &n aele& e Misroh@iy, fe s%ﬁﬁé'@dbhﬁ@%ﬂ&lﬂ H&fdes

reactive, g%o%sﬁﬁ lt%ﬁeed dur gl& IgrgTeﬁw%ElFxg@%%o%ﬂﬁgﬁgﬁt a ?Tﬁ g}sclose a
surfaca ndatimg edmpusing caynplledporesihpglats{CPSY; leepérivaolghers sugh @ntkflons,

nylond, BBIyQQBUﬂéérﬁﬁ%tfﬂﬁﬁﬁs%&lﬁg fokes, éd‘&gaﬁ&\‘,ﬂ@ét%g@l%lg&l\’alcohols

sur coat’l

polyargides &’Pgﬁ‘é d:%f &Pkyémwes prlsilighresdie] %alqsf@?yql@&rplrytes hydrogels,
expox P polydes niebmdhésy Grehanespmd cbgdlyraere andiniktatel yf m@wﬂ fother

polym\é%st Qmp) 2l cgﬁz ﬁgr?\gedg)%lcm%?yi) Egal%%c!n <:1clsr Fel%p dsgs:, :%rlédr ¢ oélf %érsamlcs
such ag @h@lmaggﬁgkqmqgmlw@ zeg]@t@ﬁ suRfactangs; |t]@m1§,, seHyasgsmabled monolayers;
orou@@&rbl&la hRPRAEASs mRRHS. thlﬁ:Q&ﬁeryﬂoﬁ,yﬁﬁ}ﬁI%ﬁ%r discloses that the surface

coatmg 8?%?%‘%%8@% %l(sl%sé?qtr(gam \S/slpg%qﬂasgg? ?iﬂ;g%ﬂ%ggg or %gnrﬂaij e?psp’hcatlon or any

other oéptatile farimesf cogolgy Mosatpbmelyyl, ds andlI)H:Ifuﬁgei discl@xplinder molecules
attach&?ﬂo%gﬁ{rc?lie ;Fc‘)hﬁf% gﬁés \SH rs&%&? Qﬁﬁ?ﬁ"g&dg gﬂcg ﬁ'ﬁ n]?Eanolecules include

m xtures o
aryl, agetylene gthybmg ghicel o w@nw;ﬁan@mg enddo 1eérnqnem@g@§ts @ﬁmmes

diacid§, hittﬁﬁmémdsf} @tﬁcﬁéﬂnﬂﬁmat}%ﬂ§ﬂle®8f Il@lawﬁhﬁb'@ancm&htg&ﬁé@%closes coating

eollte Ir1,ac
the enfis et Eara B aepe BOLER bl Bisfeesang
f Gho etrdlndsaleseethie aisof a\Zﬁnatgmﬂmﬂ@r flor cdvialentipdttdchingfalDNAesequence to
glass. Q‘h§ fhigs ?ssms&a& Ire&%oﬁ W fh@gﬁsg Qakde8 gfltﬁ%ﬁuﬁﬁ)r%tﬁtﬁﬁ@%x ﬁqlane to

he electrodes by Spin. Coatng, dip coating or many
PTOWdSﬁB IaF’é%ﬁ"ii%Waﬁ%ﬁd Saﬁweofpﬂwedalae@@%m of the AHIGEIQUPE P X Cess
—pheﬂ‘g(llml‘edﬁmﬁﬁycyianatb to coﬁm@it the |arrﬁ1l1tf groeps tdiastlPsesive lpﬂ&@ﬂlsothlocyanate
groupgs.T}Arne gﬁn%cé r 161@% Ilger{l 1Gove ﬁ%t atCL?CEZ %%i %{S}ISP X‘?% e %ﬁog]% b By coupling to
the amipgetegeléveagrgup a écﬁ@uywmélﬁeétohgbm@ogdgmh@d todlemiEresd of a sequence

of an &%Bﬁ@dl&it{ﬁg "fHquéu?tl\g‘%h%guﬂ@Q Q g&'id éiﬁfaEéhav%%rﬂc%? atﬁached thereto and

nd conmbi natj ons t
the linfgychgvingap anBo ko Ryt G978 theos sdedR e 1%56& o gl fugther

discloseur dpacee cofpsising G wad Iﬁ&eoﬁt@bhlyﬁﬁlmd clivid thiathis betglees theode
surfaces. Guo et al. discloses the use of a 23-atom
linkef for covalently attaching a DNA sequence to
gl ass. The linker is made by reaction of the gl ass
surface with am nopropyl trinmethoxysilane to
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provi de an am no-derivatized surface followed by
coupling of the am no groups with excess

w@2@kaessghenedi i sot hi ocyanate to convert the anP@DUS2005/042243
groups to am no-reactive phenyli sothi ocyanate groups.
An oligonucleotide is then covalently attached to the
am no-reactive group by coupling to the am no-reactive
group a 5° am no-nodified oli gonucl eotide attached to

oligonpdofite;eif G hour P PASE nla § Gl FRRHHE e ieofitE o tlow

attachmttide Hedmiheretctvagrdup. e spackeis attaohied gntarthe 5’ end of an
ohgon]ﬁl;lle%%lég é?)g}t' ?ﬂle%lfg?ﬁ&?ﬁ%tlﬁé l{éﬁ e spabdQli anJciE%tlde is attached to

0se a spac

the linkern)s visinied Tigen the glpss srfpes iia fatee STQuides 4 elagssurfage having a
linker la@\hﬁ\g gtfachEEBbicfON STl 80 pnﬁhe spuaer 6lige)nh¢16&ftﬁie, whtie tIEpacs-

| eqti.d
oligoniigofean P iRsid i Pers BT VB3RS e Rals i The
15-deaxtyttymiidylate whaintviee fGindde uawfthelmgmst hyhndidation sigral agmpared to chains

h et gk hgﬁ‘ 1i1gQhic! eoti de, and then the
avin g P’f @?egﬁ de is atta {;ed to t

acer-o
Vs e Sevibee disclose sikaneequrled kinkersiong syl !ﬂa !ké’alﬁﬁrSeare different
lengthpin@ tedtesnidated adth astytfoagEfohelidongclaotidersathediam thg glass. The linkers

are boat (%f%) egrl]e?sg tﬁrg s @gmflo%rop\xgsﬂaﬁg age and have a hexaethylene glycol

mlddls mueu of dl@fomt:leegtm e tiakerpsage ﬁymt&nfe%zaéun%md@wﬂew do not have
c]ﬁlégé 1%5@ MQQSCQ&G& ﬁﬁcér'nﬁﬂ‘i&fules-f&ecouphng ohgonucleotldes to

any
t h dt
KL T T R —
synthdsizeg modemxy hhying didlsdse parti df she tvbrsdoeessicamd. Botht3h end5’
oligonqlkl%géa&éﬁ%vef'éﬁtﬁﬂ%g&ﬂ{ﬁ%' gﬁgll i nkers for glass. The |inkers

are termpnated with a
hireffronsy et fﬂo@ls@psegélﬂmp@ﬂl@lﬂrﬁ tpeminating st lydgexyl Henids, 95 gmine group.
The hﬂ_lk@s ﬁ/bﬂék@écﬁtoﬁk hbﬁxﬁ'kmgbﬁucﬁléoﬁﬁés @B@)@ﬂ@ﬁmdylate unlts) on glass slides to

T e A TR N

nonionit hikleers/spaaerg dorf use on ontrl péreiassrECRG@) foe n@gdmualndtldbcsymﬁmms The
hnkerg'@'&% a@tgéheg harge: ﬂlr%tdgltﬂ & &'rfﬂﬁl\él ﬁhm@ |attaé%§ & D8%p %19 %@PG via

'ecul es for coup gc eot | des toq% n’g
sﬂamz&mf PRERPrak et th élsglﬁa%élpn%?mc iPEeDEFECBRIAo § Py sol-gel glass
coatln@ hlﬁﬁ@glm’lﬁfﬁ: tht@e Cﬁ&rﬂr&élf/spa&m ik rypishé & e aﬂﬂ?ﬂ@ﬁﬁﬁtﬁc part next to

the glgﬁ %teg:‘ﬂe&i *o a }by h‘rfllgctallna}t &heré Q BPE@E}?) %s' a(Eta Both 3

des werée e spacers.
Lbkegsnd emacans areifosstiowe usedifprpeptidy m&w&s oérafianeicioagay.

S emﬁ&w Ime%see@i& o@gﬂyféﬁe (1) bedls Rk ©eQHPa sc;mlesu%) Jikeman&%t%u The

beads hj}ﬁyet o }Sﬁggit:%g T pgé@ sg)gé'leg lég%}ﬁlﬁlf Wethé ﬂ%a%x)én X [nnkl}{g group attached
to the ®EM, oiherealyd finlded groyip bés aypadtivegiap {Gihgynthiesik of peptidese After synthesis,

o o P B gl B0 2308 L0 AP S i
syntherswrar@wagléble epaprercirlysiame esgksConpppary] Nﬁw@i@ m@rDéVlSlon as well as

other &uk@dshed to CPG through a termnal am ne attached to a

t he CPG vi. il.a t Sk
PR sEeoii e o kP UG g Ry B vge WoUogomery 1
and I bdvedell pgibdemss witloligeguahitypwhtre siudléap és juigdddyenisdihg deoxynucleotide

I .
bases &Wcgﬁ"%&ﬁﬁ?%égﬁa{?aﬁ@%%fe?lgﬁgﬂﬁylﬁf@%ﬁ&? R Ptk an e
from %leatmfﬁéhq eoatipg avas e elactragesy SOt P§ffa§§%ﬁ5§°%ﬁnés and
polys&oRR{de ABSrosts@Atih& arPBdth bitRe & Al iBmbSorOdfaliBf prablems. Such quality
" mcroarray. Specifically, mcroscopic polystyrene (PS)

beads are used as a solid support (Aldrich et al.).

The beads have a pol yet hyl ene gl ycol (PEG spacer

attached to the beads and a Iinking group attached
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to the PEG where the |inking group has a reactive

group for synthesis of peptides. After synthesis, the
WEewbhiostws3 are cl eaved fromthe |inking group aPdI/usS2005/042243

recovered. Nunerous PS-PEG resins for synthesis are

avai |l abl e comercially from Merck Conpany, Novabi ochem

Di vision, as well as other sources. Aigo mcroarrays

made with the el ectrochem cal process as disclosed in

probleMg 'ﬂ%&o{ﬁﬁgé\f\iﬁhe relsﬁltmggﬁi%/(l Ilnlcrg‘ﬁx\é t@@%le&r L%@hff @@r s@ﬁ&t@vﬁy df%gne

expresa@@ %WYFCQZ eofinding s dRinAos Gt Acee #5068 foF ﬁlgglrelrrwﬁieotlde

polymbip@ishis ‘(SNP} asegR! @E&blﬁgsmgldbaag Qﬁdn%é?fhee& %b’ﬂﬂ)d de¥ecsd0 meﬁﬂ'@e synthesis
I n

on e:lecg.f:jl 218 pp!érggtgays%aﬁ glﬁ%ﬁ %g’?‘téglgt}q%{%g S%E[r ARy Bﬂ)&?ems have Eeen found for
glass miotopsrays Waeiedescagh has usd ateffingst araetidnstofi theraneud wagents with

functidlll ABLAASR%, AHAl HibX s&ff&b%k g{@mé{l&m qual i typrobl ens

e resul O mcroarray to be |ess
usersieripg (1) degabioy e GIS?VS’@ﬂ of élﬁ‘éfcéiﬁ Frigeairanupibagreblems for
ohgonﬁd:leéhd.es fpbﬂtﬁiie@,ganﬁ(b%e@ bhkseiadl G ed’@’\bﬁqu(g?hb @8gd RAd sﬁ@éce haVlng

h
react o o SR ORI T Y TRty SRR s
electr oshemhdssyst_hws @ﬂl@@t toqdevidé mcmmrraayhaﬂmhlgh@@lub]eteﬂhe present
inventg)gfa%ll%g@g fese iy, | ditiha ly, Yy @éc%h@gﬁﬁc Eﬁ')/a%fs Qﬁ‘ﬁ@ id P44 for a

. ass m croarrays, sear ound
modified griqce |C%fi’f’cngr1’é“é>éﬁqf%tﬁ¥ loRiR gni%eart? BuEoYeagHIeeis aitplity and prevent
ﬂume&wﬁmﬂqﬁmmmmgroups close to glass plate surfaces
(LeProust et al.). Considering (1) the above
di scussion of electrode mcroarray quality probl ens
Sumnfagy obtliedomenslomot i des, pepti des, and other cheni cal
S’Plgéé[%r@s%nt ﬁ@&ltﬂ)g)pr&h@es 8 %ﬁcfr@de rﬁlcﬁﬁhﬁﬁ ﬁ@vﬁ@éﬁi &Q;orbed porous

reacti RGP PRV IERE TR PR e E foiPBE e Ringhefy qualy. e
micro@taycbmpabsni phablityyfelesodes qualsibsyratepwherein theelectrodes are

electrcfﬁc%ﬁg @Is%rl%}ftgccll %@y&ﬂg% r%ﬁ&ol%gétlallnt % &éléfﬁ%n RLE ﬁ%}gaqagl has an adsorbed

i
hese
porousiegeiiondeiet AR Ereiirpliy of clepeqdss,vehegeimBiepd FQi’PedaPQ*fﬁ‘éﬁ paciign layer

comprse$ & BlEcini€d) apécm ha i@ @p@a@bh@gy@&yl Qfup. ThedtRmidad spec1es is selected

from tb%grﬁgv & S}/Spl ﬁ]‘?rxgpx}al %ucgh%%%esaﬁwﬁle e nfﬁ:\f | %}a N e yethylene glycol,

polyethﬂvmlglvmh dpnioivel@%-hpdrosysectinioude, fioromueak; fcamulvam fogmaa 111, formula
1V, fodfELVDRARARNPLISnd HARLIILIAY SEmbIRM G (el di i nuBl QUP
attached theréto for | ved synthesis quality
m croarray conprises angf rality of electrodes on a
subBltrate, wherein the egi®ctrodes are electronically
cohnected to a conputer control system In addition,
'ctparray haspan beg porous reaction |ayer
plurality o | ectrodg@s, wherein the adsorbed
reaction | ayer\conpri ses a chem cal species
i at |l east one h ,aroup. The chenj cal,
Rispeci B i.gopgiented X om t hBgr aumusamsis HORGBNR', fora v
nmonosacchari des, di saccharides, trisaccharides,
pol yet hyl ene egcoI polyethylene gl ycol derlvative,
N—hydrdxysuccininide, formula I, formula I'l, fornula
11, formula IV, formula V, fornmula VI, and formul a
VI, and conbinations thereof. Formula | is formula
[1l is HOHRO RR; formula IV, formula Vis fornula VI
is and forrmula VIl is
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The subscript mis an integer fromrangi ng from about
1 to about 4. The pol yethyl ene gl ycol has a nol ecul ar
wowioglossoas approxi mately 1,000 to 20, 000 dal t oPCT/URID)S/042243
R2, R7, and R8 are independently selected fromthe
group consisting of hydrogen, and substituted and
unsubstituted al kyl, al kenyl, al kynyl, cycl oal kyl,
cycl oal kenyl, cycl oal kynyl, aryl, heterocyclic ring,
and pol ycyclic group, andgpl o, am de, al koxy, acyl,
acyl gxy, oxycarbonyl, acyH%xycarbonyI OH
al kgXycar bonyl oxy, carboxﬁl2 am no, secondary am no,
terfjary amno, hydra2|noN azi do, al kazoxy, cyan®g,
[ [ o hi ocyanat o, '
to, sel enocy
car boxyam do, acyI|n1no nitfoso, am nooxy,
oXi m doyl, hydrazono oxi me, acyl hydrazi
) anm gisno, sul fide, sulfoxige, thlosquOX|de $?Ifone¥g
i thiosul f oneforalarase, t hi osul f at eforBYardiyl , tornyl ; and
hydr oxyper oxXH hydr oper oxy, peroxy acid, carbannyl,
trimethyl sijyl, nitro, nitroso, oxanDyI, pent azol yl ,
sul fanp enpeoyl , sul feno, sulfinamoyl, sulfino,
sulfo, s hydrot hiol, tetrazolyl,
t hi ocar banpyl , /t hi ocar bazono, thi ocarbodi azono,
t hi ocar bo i do, thiocarboxy, thiofornyl,
;bnmﬂJWpapletrnocﬁhnato thiosenicarbazido, t hi osul f no,

The sttt b tieeS fior angirarEoaRa: | EApEe g baby{se biveol has a
moleCB]lai‘ anghyoﬁ@pmmatelmld)oosww Omﬂglwnazoni c acid,
sSR! fR2nRhydl RX ncfd &5dént&g§gléc@éaoﬁjéiﬂ 'ﬂ{%gé ?ﬂ Fed tg-lﬁﬁin ﬁ'}ﬂ/drogen and

OSphOfIC acl IS sel ect

substi ﬁ)é)s%m eﬁ@{ké( Skeayh @1}(&% cy&]@p@&hyycloeg}s@yl cycloalkynyl aryl,
heteros s tringpirRichoytgclitngrohs tahd Lisle obrﬁﬂ&wﬂkoxgj dce1) w:ylo;eg} ls¥yoatbonyl,

acylmﬁ%%frlbg é;%i*(bxg@(rgorgyﬁloxgﬁg%t%ﬁy, %1)%& %asec argﬁﬁ fertglr%mno
hydrazipel @pidadakazoyy, sginee iseelyahp.cyeRdie 1@1@@@1}@% dredyanitpgfubpinato,

1sotmcss%!ibxd) @ﬂlﬁeelﬁl?cg}é'ﬂa%? SelefcQRAke egrg??}%ma& r&@yhrﬁlﬁﬂtﬁﬂr%eammooxy,
carbo B VRIS R ARy TR N J—.

sulfone ghrisslforrgsubfates thivstiifate thydroxyt) fcbms/lu hsftlrokyp@dxy;‘t hkgdoperoxy, peroxy

acid, c@&dﬁ]ﬁ{bgl 111?1%45},’1%1&1 Inﬁ%chﬁ)l%g(g()ﬁlx SMCJ?&@AZKE@B/SBIfam?){II sulﬁenamoyl

er gc c

sulfeng,rs(ylfylarrml, .sglﬁga SéE@éalfﬁ¢Wthvérf§mu@e elal, éltlpwgbamoyl
thiocafikad, ambamoqmm tﬁb@rﬁdnﬁkﬁfraz@d@ tHodaSboly! BfIAekehl, Qhioheyl,

t
miooy BRI b ke sl o a B AR ARl oo,
trithiogulth, alfining diz améamtlfoumuglcmupi, sulfitolydraizoldt ecidsutfonehydrazonic acid,
sulﬁn REGhictdiR, Elﬂﬁ)n oxn\MLeJc?d Qﬁ&gﬁo LA Rib& ' on _

rlses up 1 nnnoners | onli ce C
aEru @éﬁ@c@é lfratn taﬁ grova sopsgsiiag P Betgraiap greuny éﬁréelesédalﬂrsahsﬂtuted and

unsubéthieted AlkyR alk@ﬂﬁ! ﬂkyﬂ}g c@élo alkiIn oycldwiebnolx ¥ cloainghyt; ard heydrocyclic

ring, an? gofélcgﬁl d al%pé 0& ; aan I %%enlglentrosegegﬁagsfrsotn} #ehgg?upltﬁ%swtmg of
meth ctiyleheapfopylens |bd@1dm&\mm@1qmmnd hekdene Baufmms aging structure with
two caﬁﬁ’éﬂ%'o@ 3hdcHrRideRRE RQktectEl %'oﬁ’pt‘ﬂe ?ﬁﬁaﬁ Q@ﬁdlﬂﬁg o? seRlifgdded

e ou consi stin
unsubg}tgqgfl ﬁ@g{% kg}é@xg g,§é{ologl}(¥lt Ay eny]l, axc‘tl(ba;fléynyl aryl, heterocyclic
ring, agdlpabicpdie, gralp RO eselegied Gom the dosp ,coﬂlsygtmg of afiiorsnd &ydroxyl.
psi cose, Lrhammose, ribose, ribul ose, sedoheptul ose,
D-sorbitol, sorbose, sylulose, tagatose, talose,
t hr eose, xyIquse, and xyl Qqge. The di saccharide is
selected fromthe group consisting of anyl ose,

f ul at e,
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cel | obi ose, | actose, maltose, nelibiose, palatinose,
sucrose, and trehal ose. The triaccharide is sel ected

WO e@i0s39e3 gr oup consi sting of raffnose and el BZT/USHO5/042243
The pol yethyl ene glycol derivative is selected from
t he group consisting of diethylene glycol,
tetraethyl ene glycol, polyethylene glycol having
primary am no groups 2- (2- am noet hoxy) et hano

t I,
ai g% f gl'g'uﬁ ?ﬁ atC e)‘?i M t?%tg a%ﬁ!)ﬂ la?W?h@L}ﬂ%@r ﬁFotuB%Bmpnses a
bound, dinibe a¢ap9<pn lerHiet Syrltheﬁlé p biwé%a @Ww groypp Aesl a middle
sectiof @cﬁiﬁ%@ﬂtﬁe twd érfd@t\b‘h/érﬁﬂ ﬁleghi)dﬂl@séctfd&ﬁré@mbﬁébfémb 81 b‘@fnonomers having

fonice S EhIMLERS Ae0l dprmned Lt CLhEh bt b ot Nl RS ing of

ammog]hy;dn@ty) atldmarbbmylydmdmnﬂ»lm]latlms tedrbafi The mbi@néry bEthe linker group are
selec’c&iI Y& ltlg W (ﬁll sﬁx{lg Anﬁﬁﬁy angéljtbﬁ&) acill® Bﬁ\@ﬂﬁfoﬂ%m chains, and

er tetra(ethylene gl
aleﬁﬁqW c&her | tetra(ethylene glycol) nono tosyl nono
aThelllnoﬁdsa@ﬂlanﬂ@is rs@lé&bchﬁbﬁﬂl@e Mﬁ@én)smﬂﬁ@@f 411089 laBf e, arabinose,

deoxy{1 ?srea{rgﬁ;l(%} ct%e o}os&%ﬂ%c%?? %{21 5, é(iqgg,ﬁyxose, mannose, psicose, L-
rhamnpes, riafsst hlyllllewe seglofreptiilpsenBrrorhitoh srdasd, s}eltlimeq:, fagatose, talose, threose,
xylulo%c,e tafl@f;ﬁtogy BB 8isAK&Pde)is FIQRdlir iR RISR¥hp @c%@i@ﬁng of amylose,

cellob%Oé@,rla %tphlyplgqr:sg, @p%%qeg paﬁnagﬁgseil s%%%sg%d tgeﬁiﬁ]@g: The triaccharide is
selectddefirorm (et gwlhlemSghyg:@ﬂ rhffitfosantl-mdleviteseny| et her,

pfﬂ gcélg Er\zl fépéyﬁ%l }ﬁgg\}a}wgg@&e&%ﬁ Fr?éln it hr%{l ?]ns'lstmg ﬁf dlethylene
gl}’COlp'E@ﬁ@%tb}élﬁm Eord, PgPI ighivel haying prmlﬂm amm%}bumt Bé3-aminoethoxy)

ethancg gé)gg@()p&ﬁmb ﬁg oﬁ%&otaﬁﬁ}’éthdimdl(ét@léd@aglﬁbb Shono tosylate
trl(ethéﬂeg}% éyyyctliglﬁao ﬁ@){l ﬁ:@‘fer é{l{{:ﬁ}y?enﬁ g%e]émp é(hsg 9{(5&1;%% glycol) mono

benzybtﬁheryﬂn(ethﬂeme glhenthendiyitdrthey Itly((ediy)enmgl}(aol) tdnglchletdi@ono methyl

ether, ﬁf'&ﬁ?f;e%lﬁ &Z P % gc% m{r‘)rlig{qlzgly% tﬁe b g%tj)l}yl%hg %lé/col) mono allyl mono
hyhethers tstng lybetherp tatrateiiiyl @ﬁg@fcoi) mono methyl ether,
tetra(dﬂ@%@k%ﬂﬁbl) Qﬂ(ﬁlogbm ﬁioho A0yl @thkr, d&f&&h&le@é #19¢al) mono tosylate,

tetra(e%@ri éﬁ% &ﬁ}hcgy )% gmgqeé@g gh ﬂg%%(eihﬂ nde l et %M ﬁgler tetra(ethylene

glycol)l mgnol é deneyl ethhe tetrafatintleneed yopl) ejmpngl h@p{cﬂn)ll etherotetrh(etblylene glycol)
mono ?I&%égl aﬁé}t Ri&k leﬁ@ gly%l)( £8hd 1 '&E@lyﬁ@tﬁ&ﬂetﬁ&hﬁﬂme glycol) mono 1-

nono to nmono
undecmy £

ﬁ%ﬁ(@ﬁ@%ﬁ @@M o8RGt Fib ﬁbﬁentﬁ‘én%ﬁl;?ﬂe g&ya%la mono allyl
mono aetig/ ethby bette(ethlyleno k)ycolp ivnakdsyl meddw@ethyloshe( lﬁftntﬁ,(étﬁylene glycol)

mono%ﬂ %ﬁﬁ!}ﬁo ﬁgﬁg h%xo ﬁl&at?%tﬁyﬂeﬁ)e%g&?%éﬁ{ ﬁr(l:) %élélgrc ﬁé}?ag ’Tqugne I,igoycol) mono
methyh@thﬁyhe?@{qﬁ@rlenqgim@a{l@tomﬂn@ﬁéthgr,ﬁl@m(ythmmglaw mopwtityl ether,
hexa(e1B}1EH4 glyéolly%@ndmﬁ%ﬁﬂe&ﬁyllﬁﬁ@(e& MHO F])yc&? BOnb QHpIERN Qther,

hexa(f‘é@@%' o1l oS B bR RSec Likiomy o

hexa(@hﬂa(e@l?opﬂ)&nmcgl -yadeicynyl dihehetalythdere Qj/qod:)ah()no 4-benzophenonyl

mono qqgﬁg&ﬁglt JEI%L étg)ﬁ&le) dg,l Joﬁtlﬁ@%ga(f@f %{h%% %’eﬂzﬁg %ll)éﬁ@ %]%' ol) mono

methYb@thQrob%%(éfhy enqg {D@tl% Slélﬁéo@l meiby )eﬂsﬂral heptagg hﬁé@ne glycol)

monoAlBNZRRE SREHI8 ether) Qgée RRol invae |ahy1rb@li%? %@ta(&hﬁ@ﬁe glycol) mono
il

one- 4-he ene
tosyla{’?eﬂ%gﬁgﬁaﬁ T %I}Peﬂ%? E5H o GERERYInEERER mono methy
ether, bedeza(ethgteonghydolh exond aﬂj’lyh@man@hyl&:ﬁie)' undelmtetimyléneeg]lyvet), mono tosyl
4-f 1 our obenzophenone-4' - hexa(ethyl ene glycol) allyl
et her, 4- rourobenzophenone34 hexa( et hyl ene egcoI)
undecenyl et her,
4- hydroxybenzophenone-4 -hexa(et hyl ene glycol) allyl
et her, 4-hydroxybenzophenone-4 - hexa(ethyl ene glycol)
undecenyl ether, 4-hydroxybenzophenone-4
-tetra(ethyl ene glycol) allyl
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et her, 4-hydroxybenzophenone-4 -tetra(ethyl ene glycol)
undecenyl ether, 4- norpholinobenzophenone-4

wo bexatwuhyl ene gl ycol) allyl ether, PCT/US2005/042243
4- mor phol i nobenzophenone-4 - hexa(ethyl ene gl ycol)
undecenyl ether, 4-norpholinobenzophenone-4
-tetra(ethylene glycol) allyl ether, and
4- mor phol i nobenzophenone-4 -tetra(ethyl ene glycol)

mono AT G Wb RLens WP L e RN Rt Sensialsiicng gveoD mono
allyl ethery beigfetiylead ghycbipdlepa(ethykene ghycal), (dndd:ca&edlylﬁmrgl}'qwﬁr oved
tetradez?%((@fhgf%ﬁ 1ly9<51‘? fl'feié'deca-tlzgtﬁ Qﬁ@glgé ), %Qﬁﬁédage%gy %lﬁoﬂvbéﬂz&ghenone

cl ean e ect des on a

—hexa&m@rlmerg Wi’é adlybetheto benzopheaons-tBexagsihdsng glys@#f‘éemé Gthep
benzorﬁleﬁ&fﬁmlh@a(&méﬂe@ly@]&dcwﬁyl and, l(eﬁio;ﬂﬂﬁ&febﬂf AekatetiDOéRUSycol)

dooen] S PR Rt Fugish Bkl 1llec B4 TEREE, g@%ﬂ%@%@gﬂm -

hexa(etladﬂnn glyaol) Iaﬁﬂstthem,nﬁbﬂhgmbmyphego@j@ -hexhthyleneghsol) undecenyl ether,
-hydrsm%?gm%% $exd éth?l%h@&l&@cﬂ) dir iIoe BihbA 8- ts,aﬂﬁgb&faaﬁﬁe%ﬁm-

S T P AR RO
ether, Nh?d{rdkﬁienﬁdjﬁlémdﬂem derra(éthylend glydol) ndecanlybethdr, 4f or mul a
morphI Irlldberflz%r erlo% I4\/he ll%i:%{ (}Tylaqlgi:%ﬂ‘% E%dl 1n%gt§{z§@{§none-4 -

[S] sac ar

hexa(etheitasie iglycoh @nmmé wﬂler,rﬂv@nmhglmqbgnzonbmomﬁvmﬂ@éetbylene glycol) allyl
ether, ﬁfd%&%ﬁpheﬁﬁolﬁﬁﬁdyhbﬁdiﬂ @-tamauﬁeﬁeegam)qﬁldk Ietﬁé}t 0 a

urali'ty. of el éctrodes, .
C LA LG FOHCE B0 S RPEER o 4 Pl ety having an
adsorb&dlrpmtmrehmomﬁa)ym fié impedvsd sydtiessisiquality€Ther racase oemprises (1)
prowdfh%ﬂt 351 o‘}%&rah %ﬁ‘e r&l% oﬁﬁ%&%s ﬁﬂ&@an? ElP&Fod@gégreE%trc@ically

elec ro l"ura ectro
S L perprod smte% agd &?)\Adﬁfg"bmaé POFRYITeagHons e qusthe plurality

of elec@r@des( wheromshé ﬁ&o@sf featthtl lﬁ}Fee abMiBYiMes 8 ChethicAp¥dits ving at least one
em ca onto e

hydrogsf P e X S S o e PR R B p R ot D R
monosasnhenddsodisdeghdrivies, trisaoutiadides, polpetbrlessglyorl, wileeinylers glycol
deﬁva9+ee NS H}Qﬂ&ﬁh&qrﬁﬁfcfeafbrﬁﬁﬁﬁr fopn 9 I @mﬁﬂe@ﬁl MJF@IV formula V, and

éctrode ‘m croarray surf ace us asna anln
001nbm@étoﬁaawreaﬁ&he;§§wcé%¥?ﬁ FrEorgplae drbaE P iser PP
UBhd}ges%nClheéﬁtﬁ)ﬁ |fu1®ﬂee @fdvit@s aptdeed. meIden@h@ﬂ porodsheaction layer onto

a pluragi:tyg % oggsn ?c&n(%ﬁm? %?éatﬁf%ﬁp ssohﬂg)n t ?ne mlc{oaﬁray for from

e 113 cr sma spu
about bmméstp dbont Zhwpqﬂ@xw elathe ireaonens sghuuommresgs theyebprgical species

that adsbs Bhid$H%h tﬂéﬁ’&ﬁ)ﬁe bBthe PRMMIItY BEels@tddedPhiiSa éb‘l)&}ehﬂ abl8 of dissolving

the chelppER e LD BaePe b e sl whioRayes ﬁfaggm%%mcal

species idsotbed onfereatieeladitode of the phiraliiyef cleetavieng met hod

ST ETER SR RO BB ESp0E 0 SLAR Aol gyl gy
compriging (f pefchipg &wdwéméfr mévieary watfadedising @ nl»eeﬁfrtasc eapig method; and (2)

cleanif} B8 BRcR6RSIHFRArrb$ uélfi@ h GMdniiBd] @|enid Qqétlﬂ)d3ﬁ&fé}ﬂ_lﬂff,rthe plasha
flowis 124 nt i. met er JRer i

cleani e B P S B8 S RO UOBr BREP Yo BE ROy PuiFetch
process f@approgimatli delo tosip niisess, whete |t1m331astmm ®iver ueriM)@V the self bias
VoltaggiscffO@aJS? 11'h %la@m%%?%?%‘é ﬁaéas maf}cz%{ gzodglqﬁrg%ﬂ?etg] d&tBde is used in

RI E system
a Para\lxﬁlﬂﬁt%PléWhaﬁ}béﬁ@ff‘ng@lye@ﬁ plgay CI%IPIH@ n{@ﬂ)odéﬁmaﬂgeaﬁxposmg the
electrddle A5 aifrf toaRalfxhexaii@dride DldsthaforBpBtix@fatdlyd 0o B minutes, where
pl asma power of approximately 600 watts, where the
pressure is approximtely egght millitorr and the Ar
gas flow is approximately 30 seem (2) an oxygen
pl asma for approximately 5 to 7 m nutes using a power
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of approximately 500 watts, where the pressure is
approximately 50 mllitorr and the oxygen gas fl ow of
wappsosimat el y 50 seem or (3) an argon pl asnaP€DUS2005/042243
approximately 8 tol 2 m nutes using a power of
approximately 600 watts, where the pressure is
approximately eight mllitorr and the Ar gas flowis
approximately 30sccm Preferably, chem cal cleani ng

e o TR 38 SRR SRS bRy I B,
gas flowi it h24 bibietetnetaeser ofinyth e & isgptropibeplaintr chambeaty Preferably, the
plasmavlﬁ%ﬁiél‘gétﬁgd ?&fz{1ﬂﬁ§8§ &clﬂﬁ%ﬁle%%crfgﬂri@%%@%g it @&nﬁ%}gﬁﬁ RQAktive Ton

Xl ma

Etch Plgpap éféﬁt%wpl@, a 5@?9(4 Blasaalpl JOORIsRRsysten veithoa ffregp diameter
electro&éx’)ﬁisﬁ@ (1{ & ar@éﬁ 1§1la§iﬂa Bor @pﬁrbﬁﬁiatéiﬁl t(ﬂP prhaxésHRl %|RZF a$ida power of

spprory BB FL0 B BT PeBFOUEE PURGPBUREEN PRt iy A e fow
is approxinyagsty 36 secng @ranmxmlaﬂgsnm mnamﬁmawbcbwdkmrmtds lising a power
of appl%?ﬁlqﬂgg gg@ WR eeth g&g ggn%xfnli‘ﬁelgf 56 ﬁiﬂli%rPHrRl @£ oxygen gas

S 1S grou &ternatlnegy et ween
flow ohanpssigatglycif scemt ox (@) araﬁg%ma%% rgpproynaely § ¢ lLdpightss using a
power bPappexifniateBit 6(E)f watR, where iegiresaess yprdemhiel dge afitlitorr and the Ar

of. eI odes i s grounded and pul sing a current
gaSﬂ(’g’olfS ﬁ%ﬁi‘l&?‘e ﬁc O 01 to 60 seconds to the second

di‘rofstf:ﬂbibf, chémicalroirninguiithasl qomprises astelegtroghpng¢al cleaning method

comprﬁ C(tlf (%iil@a%tlﬁg MI%C%EQ{L@G%GHWII tBe QHRIdRS dBe ElebRodfmicroarray,
rmt el mnutes. Prefera

where{g{ar Rt afid é?ﬁ“%n hae@tarfeaceearﬁm P@Xmﬁ%&éﬂ ‘Berpypnd the
electrodb @dtrongaynie tloorieiliyritsihed tepodmol systeng (2)yodhgeacurrent for

approx%%gtgg} (fj@l t%‘@o;%éo%s Yg % ﬁrs %%81? t)?éigcrtr%qgsc'wﬂlfl 4 gé%f)r?(l ?1‘6{#5 gfj&ectrodes

per oxl

is grovadeds NM$@& 3 pnrest foa smre&lmaéﬁhép \91 @p & %Eéoq@% theysecond group of

electro\d@é ‘HHEQ the ‘F@sﬂ E'o‘ﬁ glebtrbtRs iSgro@ides; &inﬁ@)eilﬁén&tlﬂg Pétiveed Sulsing a
our s, 0 er

current o Bamtinely L LF R Seh R Te FEIE S Sunstatbls Sl vhile dpqgoond

group Bf ¢ledtroBesis rgrqmmdm:hamifpuﬂdlr@ Drwneinhips apprgximasely A0 &6 ®conds to the

secon(f"ér‘c:‘)uﬁ GPS%HQSS\?'BE the GifP uﬁ %@ El'e@cfbd%g éﬂ%s’ér@tﬁh@@ ?cﬁ"sa c‘afnulatwe

croarra¥ el ectro Fi gure an adsaqrb
time oﬁ%npé%m@@afc fodK) miges- Pis %%Mh%%hee%% @lea@%ms dobmprises a

hydro g%ﬁrp@ﬁmderweaﬁmglnﬁahm @h@ﬁl&ﬁl@)coﬁtuftfr@wlydfdgeﬁ-pg‘dkﬁe kButienwith the

electrogass%t::tgg gle& %%C{S’g?éf W 1:%1[‘_1611’6 éf)? ﬁlydli%ééc'r% €ro el&% %O?l?( o%%as a ﬁ;%ncentratmn
of approgaatelyrd. @ylé)n% {by vghm@) qwatﬂm@ fipe rsmpytoxnmt@lmleslna@ to 24 hours,

and thé BEED S BIx@IHD utioh S RSatd i@ AhréBmaics; ﬂﬁtﬁ@@%g&& Oflsids.
cross section of two electrodes of a mcroarray of
el ectrodes, wherein there is a bound Iinker noiety has

BriefBeiceiplibﬁaftlfeGmwm@ group for in situ synthesis.Figure
3]?1gl§re§ll1§§agg qﬁta&ec sc?f:m?tw% ?ﬁ%ro%? &t\/‘\’% o OPI&VO € tr%héascc}f ﬁﬁgﬁ%array of

m croarray onpari so

electradasidn Bigvvgekh aﬂw@vc&wééactlﬁawws ﬁ]@PV@hﬁr@éﬂ& aglseshed across the
entire ﬁﬁé&@a&d}%ﬁﬁee H Bghe 18, |a§ adsoRtfeatpeus [‘Hﬂlc@cﬁn 1BydFragiHotined being
adsorbgg pgdgglgg}qlg ﬂrtl Sﬁy gi.ectre'c%esu?fiags‘f t}?earrgécg%/)g lagf\rélég%hg\gr? Lavmg hydroxyl
moietitd asaeasivegmpof fl uorescently | abel ed nucl eoti des t hat

i Hﬁgﬂ%ﬂ 'Zéeagﬁzé’@hgﬁaﬁcg%fﬁ%ﬁﬁyﬁoEBl%ft‘w% é%ch‘ddésydﬁa §1103rray of

t ogr ap a nmagni
electroges, twbgfpn@)fhe@ 8 bomdelwkgf mgiehy l@s@é@rpﬁg,a ﬁ@g‘pyfggroup for in situ

synthesis.

OQW
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sucrose as a reaction |layer. The lighter spots are

fluorescence of fluorescently | abel ed nucl eoti des that
woweee/0bsohs | di zed with the array after in situ BRURNSHE42243

of DNA oligos. Figure 6 is a bar chart displaying the

results of a sensitivity study using sucrose as the

reaction layer. Figure 7 is a photograph of a

magni fi ed portl on of a top view of a mcroarray having

SRS Aot Ear B 572 3Paefifbasy M Tpup Bt ofcetrodes

wherein aciogparistasis nfade betwreen myﬂdferr/epazeﬁxmrtgmqqherga ite ene lzave eharge.

i I
pP;]lotti‘gM:’l% g%ﬂ&?gﬁbﬁ ofd e é&i H&8Sn of 4 QY v?ev&gof @m%roarray having

t1on of
agaroshath BAFG aM%rvThrgh Wp%tﬁ éreé{%fépena%o Eﬁ%ﬁ/ﬁ?ﬂclewd@s
that wafb aybiidibddewitls petagrap bferflih iay sadess ef DNA .blugm escently

? e%qF Fg) (l)t%grtalgﬁlf% L hat O%’tlgl%/ g%\&p ZVFCQV X% 4 1%}._5&55?‘1‘21& hgvmg
sucrosqa as are@ﬁmldgyfa'p’ﬁhqﬁg}@r mﬁ qufblgrqg@ﬁnpq: gﬁﬂl@fresaemtbriabqlgimucleotldes

that wé}E h?br'im%doﬁﬁﬁ e aﬁay bfﬂé} Nsiy Q&lﬁf&yﬁ 4EDINA 8155,%@. as a
ter ts are .fl uorescence of

t
1§%Flt§g‘géb?ﬁy?j’aﬁé¥é’ gﬁﬂ%ieéﬁfs o a3ersigity WPESHaPFe the
reactiouiltx)hert he array after in situ synthesis of DNA oligos.
Fi. . i
e
diethylep@ gbyr@lris laggastion fayer. ffhgi:\gléﬁr sppistace Bpaesopifsrod sluatsscenidy labeled

nucleoftlhéboth@tsﬁ&e hdridizdaaligrhp dehesrtdr %ﬁ ul Jyaﬂleyi@ bﬁDNAbcmgdg zed

Mg 1533 gt%raﬁﬁ R L O R A B
ethyletoglywil ena ofachomiagerodhe ightdrapots grerfhfotesosee af flooresantty labeled
nucleohﬂé!set@lat wae h#’Bl&PE&rWIME %rr%;e gredrl HBELE%/E&@Q? oPHNA ohgos

uor escent abel ed nuc ot des that were hy ri |zed
wiignredHg a@h?tagraah ok wrgnilied pordgm phatop yig ofmicspargy having
—hydEb@bl[o@ml:&deSls a rphbrogyapTholighter ¥pEB afdl fadrgaodrict onfladrekently

labeleé glg é%Otl ?‘1 ﬁ er%qzﬁt%‘ da\% hht%\é Ialnr d ér'n% JSZ% Sf}i%th%g’ls AF DNA ?11gos

orescence
f Flgmeewoe ap og@mp%@nmﬁmqﬁ@@ﬁ ehtap viger ef diypisroagtiey baving

triethyl¥nk %l}tchﬁasaar I%Q&mﬁfl&y%f T'h@l%ht%f‘sp%ﬁ'ﬁr@ﬁlt‘td]gr?se&ﬁc%u%ds&%ﬁy labeled
nucleqtle}%s reie b b o A gTRReARdr S ke b DA Alieds.

r Bigatei 1dris b @h@b grafﬂln ef 4 inghtifed ptidisofz tep Viewosfesnenmerap having

afﬁanL: #%5 fﬁ%&?&f lazl ’ﬂ?eel e%ﬁiger El%sz[g ?xgtfiélgﬁet% @ng ﬂ\@ %'\I%nglh‘t‘;éléﬁﬂlcleotldes
that Wﬁe@wb@dlzed Wwith élerﬁﬁf@t/ aberdp Wtzoqiynéheﬁaagﬁm elignsr t i on of a
t PRuN 1@\1/1/?1 Qﬁah@toﬁﬂaﬁlﬁ opd mgmh@ypdﬂﬁon RH top v dlﬁﬁis‘dah@? having
. 5] 9

melizif iy LRI 99 1 G R L MO OB Ry el
nucleofidethbtrveera ﬂlybtydlaefdt\mth ihp agay afteg yntihesnthesis o WA oligos.
oi*‘llgt | 85136k gﬁﬁ&o%é b §¢ ﬁnQ@ﬂﬁ&%ﬁcﬁ'ﬁ&h & a Bp Q;Pegxpéif d Bffroarray having

on O Vi ew o0 croarray havi ng
Splenqsd) a4 fgaadiondaycy H@A&gmebﬁpoﬁ%%r@ rﬂuor?wénm ﬁﬁ%ﬂ@?esge&élwéabslﬂé
nucledtideOMheseas & blﬁ)dlzefcﬂ Wigh 6 aey hiyer liakiel gdthasic bﬁDNIAdﬁﬁgots hat

\gflrg%ﬁﬁy‘}g% IFla 1o grﬁp\/\% 8{13611’11%11 ({ ﬁa 6‘%%%) r Igr\]lhe%&; (})fua m%roarr a§ havmg
inulin Ang maf:m@dlawr Thelightdr spots aig ﬂnpmapemﬁe af ﬂmcufmamtlrydyb%qmu@bpotldes
that w&@lh%(rﬁﬁ&mé@@ﬁl& aloeQl oA iﬁfvftﬁ%ﬂie@l@ oE BB oligdge |1 ghter

spot's are fluorescence o ['uorescently label ed
nucl eoti des that were hybridized with the array after

in situ synthesis of DNA oligos.
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Figure 17 is a photograph of a magnified portion of a
top view of a mcroarray having salicin as a reaction

wo aye3559The |ighter spots are fluorescence of PCT/US2005/042243
fluorescently | abel ed nucl eotides that were hybridi zed
with the array after in situ synthesis of DNA oligos.
Figure 18 is a photograph of a magnified portion of a
top view of a mcroarray haV|ng ri bose as a reaction

| Pigﬁfe 118§ lp?ﬂ)l%? agfl oP P ﬁﬁ%m 31{51319 BF% fb?%&v oF %mécro%‘ragl hgving

Uorescen es t wer e
palatIWSF RS # Fractigy layera? heelﬁght% SE‘Ptﬁ areéqu@@p@ OEﬂu@memm lglrled
nucledtidgsithat wre lh%bﬁdl@é&kf@@ tteplap bt iTB@Nbnkiedis RO DIN 28ligs. @

- Blhote B0 ap o Btabh 87 PR ot Sha B Pa Bisseraghaving
polyethylgne Qem@ms Iayedcamlagct hbeligiden sgets atehtoreseereeloy fnodiceaty labeled

' nucledﬂdte@thtamel‘%rh ﬁﬂdlﬁécf x@fth ?Hfté&?h‘?ﬁ%’no 8 PN L t)h%)gs

gure are SC CsS O ss-section
f B@Preell 7éé f Pbaf@éraah oha maémé%i PO P &iop eV BEs migieAmay aving
salicirt dven r8yutioh &8jefs Tok lightet bpgbesare ﬂu@l’ﬁﬁ:eﬁ&eﬁsﬂffu@ﬂs@&n&@|1éHéYM§Q1ucleot1des

o BUSAARBHL bR L0 LA D Y g L

aﬁlgﬂtﬁd@yls apugiogiapl pf @m@gnlﬁadlporaﬂn pbmiop vidwmkf agpiqoaay having

ribose3Rd réadRo |66t TRER %ht@tr oﬂ‘a?esﬂlgﬂ%sr%ghsde Q)E ggm:e%cﬁzhﬂ? bdk@Hikleotides

21
that wredbtiaetw b T oo e g SUGFBEE PS8l Howi ng 1 he
qHgnshionig a photb gnaph esmﬁragﬂuﬁed plrtibiedf 4 ®pYRIw oba/midﬂﬁarray having
mehb@géﬁs' Jl%@ﬁh%%% q4e hygﬁp Ol%rt]s %9 ﬂhgregceﬂé(eec;f %rergget tly?aeoeled

nuclecrswé% ha 4pR hﬁbndlmsl Widlpthgiaeay afterdn sz@csymﬁwsxefof ENA oligos
eF@aferzmsAezaE 5& QHInAYicS HONBG-sehithn df*f@urféléé%g&(&ﬁ‘}ﬁc&farra of

- E e N
endorlphnaamtrhgdy tllest > Bdenanse) dnay@Eys. la%le;qmoakaaantsmsrmemaM@ Two
electr&fes Ha\féra991§m§ ﬁﬁl&fclg gro‘i’l? dnQwh leﬁ:‘éﬁ(ﬁ&g Gre rﬁfssﬁ;ﬁ gﬁ ?Jn?calﬁl{lﬁé group.

f. el ectrodes ectrode s

nEiguTecHie 2 pERRRC 8f 1 EFReS- RFGHOTC i TG e&ﬁctrpqipé ofypgnipepEieef clectrodes

showifipthk @yerthing-offlus@sently koedd b@@éﬁt‘bﬁ thdSlat@itn Eledtkdde when an jonic
linkerid M §leq S POOrly solvated. The other el ectrode shows
tl%w %ehe use of an ionic |inker prevents quenching of
ﬁém@@g it a aeidicd enk egntrasttanhansed phatograptoothe tpatse of aigection of

an eleétﬁﬂb ‘%m&ﬂoﬁxlf@' sho®iniethht tRONYAE&En RN R lfé:bei%%%ﬁké t1-1nouse antibody

v e S e i el S e
aFigeetZ3ansdhbmatic eﬂ eabssadetion dftwa eleatyods 0 ﬁgcrbﬁl&uy of electrodes.
One el@ﬁ&&f%ﬁﬁ\gﬂ: af the! QLSRN oA R dé?}@lﬁQW?éU%ﬂCﬁlE% t Izlygflabeled

spacer 1S I ncrease

donkey é@kyfpﬁ@ﬂﬁné!?%}t lecaelae nopHenicilinkerris pprityetolvetesl. The other electrode
showsSAl tHeask 36h ioRicTinkdr r&_‘b&tsf dé@é}ﬁ&%ﬁriﬁ@cy§laﬁaéﬁﬁﬁgﬁ%?%nh—mouse

antlbog%gﬁalésﬁﬂ‘l?log lgxgﬁreaweﬂl sP]P(é%a &Afu f(l %Eel la etleda antlbody away from

the pldtinnietecgpdeer . Fi gure 25 is a photograph of a magnified
pF’i ﬁﬂe@ﬁ ég)g m%g&?gd é*ﬁx\%géh @ﬁ 1 &)@Q@é’ v eac{@éﬂnp?f an electrade microarray

rox

Shownrlg ﬁfiéqre%a% @uoa?%emqew@wﬁ@ éhedength gbthe é@&ﬁfapgcer is increased

from d tabSHe@b@ﬂh&&hlﬂﬂhﬂedﬁﬁs tmqlnléﬁys@a&y Qiak ﬁyrﬁlﬁa‘alz% I %ikd"€he fluorescence

is fronf TE:% dﬁa%eleld gtrgﬂtgvl{dl?l%oun({s o asblotm thl\{As covagen%ly attached to the end of

the linker/spacer.
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Figure 26 is a photograph of a magnified portion of a
top view of a mcroarray having 1-hexylpyrrole as a

w0 e@es3m3 | ayer. The |ighter spots are fl uor esP€nts200$/042243
fiuorescently |abeled nucleotides that were hybridized
with the array after in situ synthesis of DNA oligos.
Figure 27 is a photograph of a magnified portin of a
top view of a mcroarray having a conbi nati on reaction

g&fe 25h s;ﬁwgl&gxﬁ PEPHQ% ft%éd %‘%hé&?m' é%?e\xzs&carrﬁfb?oa?ﬂ&g having

fructose. S scence 0O
1-(3-hysrguylpopah pyiFole 45 & regtion iy eot heibehtensaets weer Buomgssercaiof ed

ﬂuoreWeﬁthy Tab&le@hicdotiats Bht Wete BiBritisaaWiltemb srrdf aftNoy 9kl Safhesis of
The oligomers have a length of 35 to 70 ners. Figure

Fs a phot ograph of a magnified portin of a top view
offigarer#i6as @ ahotagraptavf agagnifahirtiat ofmtop et ofznmicayeray having

1-hex cﬁé & éfégﬁfb%]meﬁ altﬂquhféi) Eﬁwté aci@ uﬁfégéeﬁé(?opﬂlg)r?scently labeled

Uct ose uorescenc
nucleoﬁlﬂ%théfs%@ﬁhvw%%ewsw ﬁalarmé@fﬁrﬁew yathesie PEDNYY0ligesz ed

V\Flghretﬂ’fﬁs aph@mﬁa@ﬁ 6ffa Ilnﬁlgtﬁﬁédecﬁ‘ng bhe®bs/idf oﬂ\iﬁldﬂbdr%%avmg a
(9] nNers.

combm%uotn 6earc§§ ayFr, W Veaﬁhf fgﬁlﬁ%t}% Gompises selglﬁ)sg?lgﬁfr%$osg THe lighter
spots ayg ﬂu@rameagﬁ dfdiroregccatly dabisled antloptides dut ivore Hyhyidized with the array
after z;’z"ﬂﬁ[ ShthebiBer ENKO(BH%%E 11843 ofi &Béﬂs%ﬁ% a?}éﬁés f 35"&970 mers.

uct spofs, are f] uoréscence of
%?e%ﬁpﬂ‘giogr PSR %icﬁqr%g 3 IPRIVISREPTA B9y hawing a
comblmtioln rédvéion iayay whbiedt the borabihati@yovhipeisésssudiosdMA BhdtgeSThe lighter

spots EI% ﬁP&Jeé {?Jffsﬂula?e\égenﬂy #a%@%[’l Iﬂu@l{eotf’a%s at vSV{ere hyglulcrh%ecgwltg%he array
after "Wéur syaﬂheay Oﬁ]abiﬁw@llgas cwlgamﬁr@ ﬂiavee@bngtbmf Baynsrs.
V\Fi@ﬁl@zp it h h& H‘é’{td RN Ir&L St $14p V8o icroarray having a
uct os of.s are fluorescence o
combipdi{ifrEEGan g PaBEIaEe RUIGY BB GOTI R PGy et B lihter
spots am: fihoresvener afdinosdstently labelei uclsytitiel émi werfhybhdized Wigh she array
after in z ﬁt HQQUBF ?Nﬁ%’iﬂ%&%ﬁ#@%ﬁ&&n&% i {'ﬁflg‘th oF 48 Hefs. 31 Is a

rap portin o top view a
n%% Orisg PhigrARR &f aoBpasilicd nostin plalepiviaw @faaw@rcroarray having a
combmhﬁ)h@bd&tlblh &ye Wﬂléﬂ&ﬁi the Borﬁ@ﬁﬁidn&%&lpﬁlld@sr SOE@ sl fructose The lighter
.S _ar e
spotsapt H0rE8 e o upiel il B i HRLFSGRINE Pt i gy
after inpitursynthesiapf BNAaﬂtg@i% Tihe obigomers pavdvelsngth of 4Dhersol i gos.
lelgur‘él?a'l 995‘515&02}@154{3018& hERYEN ROt a["i% %wv&F 6%&:1‘5‘% iﬁa\ﬁng a

h fied portin Vi ew. 0
o R N T G IR R i S
spots Mﬂumnehd’ee)f(fmbﬁsmﬂy tibeled Mpelestiies fhaCWBﬁelyBﬂﬁized with the array

|
s i i A8 HPIONK FIDE e B S Bl 4AMREENI R 1 o 2ec
vﬁlgweﬁﬂ és aphcé&}gr@nh @fra magnéfiqd postimelreted yieyf of[amoma;r@m Saving a

comblﬂ_d’ﬂi%n %dcﬂ@ﬁfféﬁf& ’Qfﬁ&@ln&hé é’diﬁlﬁlh%tir:l{n cﬁﬁlo ]ﬁﬁe;s%tu%r%begéﬂd%&ﬁ)sb STH lighter
i
spots o BhtShoplics o SyPrede e e Bos i el werg by ped Witk the aray

after inMiersynthesibh of DN Atligas. iThe otigomers dew slangthoe5andrs.

f
ST o NN 10,0 LSyl s
comblwtnon rquaora}ae/@rywaﬁr@@rm ?Pf%‘?lﬂ%lloé})ﬁﬁm€§¢5§u@ms®md fgictagesThe lighter
spots a}_@ﬂu&éetcg@dmif FlubRy@nhy BB huéléotﬁl@s Rt Werkhgbfi@ztwitl tiR array

e s DBLSHHRRD SR AT B W LR Plp o ©

wherei n the conbi nati on conpri ses sucrose and
fructose. The |lighter spots are fluorescence of
fluorescently | abel ed nuclegt.ides that were hybridized
with the array
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after in situ synthesis of DNA oligos. The oligoners

have a length of 65 ners. Figure 35 is a photograph of
w@200a0miofi3 ed portin of a top view of a m croarP@US2005/042243

havi ng a conbi nati on reaction | ayer, wherein the

conbi nation conprises sucrose and fructose. The

lighter spots are fluorescence of fluorescently

| abel ed nucl eoti des that were hybridized with the

f.rer, i.n & i

SRR 5 S YO L PRI 08, ey v

comblnyém re3stipn knyef, wheksin f?w/ eprabiafi qugomprises fysiosy@id fructose. The lighter

spots NOTBEEIRhY & ff&fes@éﬁﬁmébaied %ﬁ&@&ﬁde@ﬂla'ﬂ Seft HYBrigiz8d with the array
fol l o t.he f)g ﬁneiglg] ns of ." The tl'her ggt i onal

after i1 fHfusym ?IS pliPY A htgon e olgoBRS Hrt § {?“g of &% es of
figmiealis Nphatoghpli off emagnifid whetin of 4 I0PACW of a microarray having a

comb1%§%9%ﬂ§mdy8§ %lhekg @b ﬁorgﬁlfmaté&lac\éﬁgms& s@grg@@ Q‘hd fructose. The lighter

spots aip HEprgEngRes @fﬂu@rﬁsmﬂv éahe}?é arpsetides ap yfefeéwéflélﬁé%wﬂh the array

after iR §iFIyRthebio bIBNAOSLigRE. THehSipbinbis Bdved ledfthWEee mess. | 1 m t ed
by atom val ence requirenments. "digonmer" nmeans a:

nmol ecul e of internediate relative nol ecul ar nmass, the
Detailsd Desdriptipnadf thtlnlendegent i al [y conprises a snal |

pwtﬂé fnlt)yt Jﬁ]& aqﬁé Fovefl m1@§l \g{@& shs qged%%@ﬁﬂws e

OV\BF re | ecul ar mass

A
recomﬁﬁn@aé@n@of ‘éTheé@fsmB@laéE%\f%laﬂsﬁn Apeligdd chegrgry”, Principles of
Chemfc@ﬂ MRl ecalide ta AT Red:dmrha&laﬁéﬁspﬁélgh a5.] WE&\Q’EL Hi(A and

Metant) UW ?2 Ilgl?c?cwg 1|§¥1e¥‘éet 1'1]9922%?] ﬁ1e o\éﬁrlefo A hgcrflrehs) né:(o:{ﬂora%véi bsy reference
heremanmmnem nbstibatiteted @tr@cttmvelsr}mmtedlbtyaltomﬁglsn@rr@lqmrements
ee@l?@ﬁﬁéi"l’ IéafOlRb eSS oﬁn&ﬁﬁé&m’c@ d15 @)l rﬁMecﬁﬁarliﬁHSE She structure of

oSSt pcaet e L S0 Conceptunl b, fram el ec s, rom
molecales gblower latioe nfayecalar gxamsA melechlajregdrdodads lhyving an intermediate
relatlvgnjlong[ﬁ% ‘f‘nai% g 1ttﬁéglp %ﬁ%s SRR d]'o% sri’émtgcaglﬁg Qg?ﬁrthe fgﬁl%val of one or

ans from no

a few @ﬁtaﬁ umtﬁe Ifsag@éﬁ ‘é’éh%‘f“h% abve ﬁnolwﬁge hag apindprgdigkerrelative - molecular
mass dnﬂ“elséféﬂﬁﬁlyﬁ iS04 Al plﬁ%h@/@fﬁﬁitﬁéerﬁfed Qichﬁﬂ?ﬁf &oncéptually, from

molecalgs 8{/@8785%?%&\’8 nto cu aagls%gl%aﬁzﬁ%o Q{fégcr%oéﬁl 9s ghgomerlc or by oligomer
used adgotiyadlyt Otlgdratre al(e@rpmz’dkyd:odwuxqﬂ dfyaohdnzre (T) units in
th fg e fefth l“QU\'pr)rﬁé?ﬂ 55%% MGG AT FSman& iRkl 0@9 gﬁé'c:les of

singl e stran DNA"nol ecul e consisting o
monomeh. Le reémawgemp@aﬁlﬁiies RONSORELS- fbFRRIES O @ilé?m@fa at%n%\% stranded
DNA ﬂﬂol@@lﬁebﬁs1stﬁi@e>fﬂafmdaﬁpramr&0 'dedRgnan AaregGE,clebeycitidflate (C), and
an 0 zation there
deoryER RIS PR ol Rl b AR RETPRAATR Y 18- gfjsoer nd o
smglers’armd@d@hé@ madeoylecionsigfingrof d D lgenits s aceligohiegdwmieyer, both are referred
toasdﬁ%&&@%r or co- polyner Exanples of mononers include

T, adeg Iate at e, t|d ate

uifhﬁifmt wohgRFT, Glegy wogeﬂ?lﬁﬁat G et Dol i thercby
contribitiigl censtitittonbaburits t@thk yential seentsrcaf 8 m’mstoa{td@:ummm oligomer,
Cco- ohgérfl&aﬁ(glgﬂ@ ?ecuﬁcﬁymﬁgggnélg rﬁg elllu% 12101?1%1 %ﬁ@hﬁ T, adenylate,
guanylets eptidydate. yridylets puie acida wmltchh@née rag@ ethet Vigklsof units

d?ﬁé téﬁﬁ “Fél%%ﬁ" Ilhé/anQ b s@&%@@é%ﬂﬁﬂdsé’d of &R ABlesY, §HicAfis a molecule

nol ecul ar nass n_man ses

of i G e e i s rop B Pt ESp SR g
repetifi@vofgita dédgd, cdladly ioy eomeptedlyl, Homnmalscilés dffiew adativieinaolecular

or renoval of one or a few of the units has a
negli gi bl e -14 -
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effect on the nolecul ar properties. This statenent
fails in the case of certain macronol ecul es for which
W b@ofosperti es may be critically dependent onP€T/nB2005/042243
details of the nolecular structure. If a part or the
whol e of the nol ecule has a high rel ative nol ecul ar
mass and essentially conprises the nultiple repetition
of units derived, actually or conceptually, from

mass. TRFTERES Shectfii P HANE pBBER YA BloIRS Son bE rdfB¥ie s baving o

MAcro ul ar or po neri-c,
high refstilvy motecukee thassif dhetaddision pr remezakafions %@)fﬁ?ﬂ' ofibe ﬂmﬁ%ﬁlﬁé neghglble

effect éh HO hﬁé[@%ﬁlaﬁgfo:p&%gs TS iBhént TR AN ﬂﬁ%amﬁﬁn%acromolecules for
nononer

at e obta
which (hg BB Hiss ARt IeSHOGH tydigenih sdﬁgfflﬁ P obthe ruolssypupypgare. 1o
part ortiigs wide bf fhe oMk hat hbiph relatied meldcdlaomudshané essemirdlyeosiprises the

multlpl% 2}%? 1X1{r§f Emtstdegéet*ed g&ﬁ.ﬂgb@@oﬁd’egfﬁ;aﬁwo s FHEEFC? of low relative

molecujay- m@s,ymaas be Gereribest aneithe] Iy@fm@éﬂrgﬂr pelymericmrdy polymer used

adJectl{»TﬁanS an organi ¢ chem cal havi ng a chain consisting of

[ R n [ ep at I et % H%\%é Cq%lg,mllég%téalb?&ﬁ species of monomer.
Copolyangsthatarp obwmed kytchpxﬂymcmazaﬁbte&f ﬁv«losnortwm:hr opdvidsiacg sometimes termed

il GRG0 0 18 B ol
monoreh QUACTEPlyIgBdetr nths t@%pféﬁlp@rga?lp@%s comqlmwrs there is

pI‘—HeYcHﬁ{ *@1&&@1&@\@1@1’@5@5 a@ulhsaern orgarghEhena o Ihﬁl@ni & Olfain
conmstggcgfl tflekceoq%rﬁ(gritl %i) %g%lneﬂal ene @81 1@?—%\,\% I&ﬁ_{z tOﬁ PEG’? are %ypically
long chdwaorgdi@io @olyﬁ@kgﬁhﬁrm@ﬂﬁmeﬂa@r@é@m @rgelmath:ally stable and blologlcally
inert, Ht ﬂfég b 'dgfeﬁa%\% an ?cﬂﬁjc EIHP%’ iR Uaiter A4 BN alNBNE cHE 86 livRd idth @wo

hnent of Lnker nnlet 0 varlous nD ec

categomeHgsthB@éﬁ pg,lén@&n%l EG avwgél S TSI rom lfb(?o to greater
than 26869. ISedoad| ﬂheﬂe&&sPEGﬂﬂ&ehmhs&B&mﬂg ﬁﬁio]enﬂil@r Wweightt thgésless then 1000.

Polym[:g{:%é é@{% u%??m%%n@gﬂ@sd aﬂc? E%&Q{JJ 1%01%5&)5% described the

attachwientioff g kimdeer mozate thwn@uwpl@wéGSg PYeidias e usad pyelipkey vgre the
short ﬁﬂ@hﬁ@lﬁn&&’s S8R atdsfHed ik twdf ty s Ghe E&@aqbce%cg;-—ﬁéﬁom--x and
I vat i %ggﬁgg{are not limted t
hetem@?‘glc %ff DRg) " P&iFhet hyl ene ¢l ycol (TEG ,
pDHleytelttﬂn (PG dexgiayicel mhmsmngthytemﬁrgbyo]ainrwatngﬂmumg the common
repeatﬁ% GGk %{i’ﬁ@ E@ﬂéﬁ@% of PFR Qe éﬁnﬁé ql'rt( ﬁthﬂﬁfeﬁ% d1et1|1ylene

at e tr| mono al |y
glycolépﬁﬁa tetmeﬂ(yéqmﬂx@ﬁb(@ Qe )(eﬂi%ﬁt? gl Fl%‘ﬂ’ég primary amino groups,

d1(eth§léﬂe( doy)l 86 lyy @mbr), di(raﬁgexkremwl) 1ﬁbﬁt€ﬂbsylhﬂ‘ej nﬁeattlnyamrgeycol) mono
allyl eglﬁ%/ gf% Hg gh{g{ﬂ;)] i}{ongﬁcﬁéfﬁ r}(etkng]? glém(l)]?l ng 819 zgfl &R& tri(ethylene
glycol} meyd tritplrathea thigdthyderdeeglycot) rmc(n@tqh}qr@ meng lml,qf;lml }athm; m{ethylene glycol)
mono ﬂs&lﬁ#oﬂﬁ@l &ﬁéﬂ"ﬁi(etﬁyﬁﬁé 1yt &y fh@ﬁ@ﬁﬂ%lh%ogﬁéﬂ?ﬂ|e)heméi¥h(ethlyne

tétr eegyco nono, Ime h&{
glycoly @PP‘&?}@@ I"ﬁheé ﬁ%tragﬁ‘ﬂgﬂsql% gl meRgEgpth raieirgietigicne 8 YCOI) mono
tosyl rh@{or Allyeéthst &ﬁﬁ(eﬂiy‘j{cm@ |g)ycol) Atonb acsylatd, estraledtiyla(eatlyuol )aneno benzyl

ether, galtryif &ﬂeéltpiggy%o t%gcf 1{1@ Et%Ff teﬁgg y%lggéYchﬁ%%oylcﬁéx)en e,
tetra(cityheme glycel) marontlHaptens] ghercigiry(cthnitsne glynelp meng [1-astanzl sther,
tetra(e&fgﬁlé'n@%ﬁlcmﬂ ) lgdléé&%ll LtHeP 'ﬂé@rageﬂx R co@tlﬁ&{o 1-undecenyl ether,

et hyl ene ¢

penta(pt@y],egf glyﬁ(g}} BQro g]%te'gp e, Beka(gth 2 egléﬁg}} mgfup.' g]rlyl mono methyl ether,

penta(pRlead gltybyl) fiogo gisylandro methyl etiedrpehtagdtindene glycol) mono tosyl mono
pent a(et hyl ene glycol) nono allyl nono nethyl ether,
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pent a( et hyl ene gl ycol) nono tosyl nono nethyl ether,

pent a( et hyl ene glycol) nono tosyl nonoallyl ether,
wheooasdhy | ene gl ycol) nono allyl ether, hexa(rthybmos042243

gl ycol) nmono nethyl ether, hexa(ethylene glycol) nono

benzyl ether, hexa(ethylene glycol) nono trityl ether,

hexa( et hyl ene glycol) nono 1-hexenyl ether,

hexa( et hyl ene gl ycol) nono 1-heptenyl ether,

allyl € %}( "ﬁ%)@a{(&)ﬂ#r SR #(Mfr‘ﬁbﬁo ALY %th%r gﬁiaﬁ&}q’leﬁé é%%ol) mono methyl ether,

ene n

hexa( qﬁl@ﬁg{e&lyﬁ@ PRI |e he}:n,g]ﬁ{ga(g_thy]@ﬁg glbf%cﬁg,mom ﬁgyl ether, hexa(ethylene
glycol]ﬂﬁﬁéﬁé enfexé@m ethal H&Qthyteegl deobanaeph eyl ether)Bexa(ethylene glycol)
oo QS S SRR SIS0 L8 heRARBL oot mons 1
undec¢rgp ethér hbpgal(@hsdergal ghyesl)) memrrbbergeplhenmyl ananet Iayrideedniybether,
hepta(@tﬁ?fg : %’BM ﬁ{(}ﬁo (éfﬂe} h'gf?t@&ﬁ{}}léﬂe g'IE%B n’i@fonﬂé }qteﬁfeF he%ta(ethylene

th
t

glycolymppe fosy. %@eme@yl %hf‘éa n%%?%fﬁﬁﬁmlﬁw@ PgaEy) Vamﬁ%laetﬁyl ether,
octa(ethgtyik glook) nivinb yillylﬁitm roctadeti@esy gydstyj 1060 ©bylate] getatethglene glycol)
mono [r%&lhﬁ/l%mo 1 ?Et‘heru ng g(%&@%}/x ﬁ/%ol 0%8 etl{r% n@lell‘? lullg%ca{%wgene glycol)
mono ﬁ@ylﬁmnoenﬁbyl eth@nd)@dg{aéqt q:r@r@ycg»l)y@@o)towd) meng [nleyhyl ether,
undecﬁ%ﬂ‘@fene B&:él‘}i Bfodd ﬁﬂﬁ)@tﬁﬁ Q)egidﬁ Gpdthyl BRIy R)) ﬁﬂ)noeilﬁf? Ether,
octa(cffgleat b %‘W&ﬂ%‘hﬁ 5t B tdgéi?café%ltﬁ neehusb i ehidegalginyione giycoD,
hexadérataitidas(gydol)l enadegh(pitgleps glycd&l}zd:en:&@héﬂmh-éd&xgdemtdn): glycol) allyl
ether, E&% BLHQAS %e a(ﬁﬁgl@éee %lﬁé/ lffl]eg(e %ﬁﬁ:}' )beﬁéokﬁénoﬁg IZfq‘Le'xa(ethylene

glycolp eﬁ%ﬁ ﬁglgg %gn@ph@@af éthﬁ‘iﬂi 2&@ lege glcyw ; er,depzaphenone-4-
hexa(digy) R0 Rdéeeh @(e@téhﬂbﬁﬂserﬁb]iﬂfeﬁbﬂe m‘eﬁaacethyﬁle @lyicol) allyl ether,
4ﬂou enon_ F@E‘ get q%é)i)ltng.? ]g er ‘Pg c% }X)l eqtﬁﬂenone4 -

s Fﬁ‘ o] C1RPAS llf’ & HEXA ¥ g G PYY 4P f

hexa(atintere, glycol)l adiwr dhen4-tpirerngreazepheime sl élbwbthyﬂen@ tlycd) ndecenyl
ether, 14'71@!@&)% énzgéﬂ?:%ne A —tgﬁ‘&téﬂﬁﬁéﬁ@ gli'y@cﬁy RI0A Bffieft 4hydroxybenzophenone-4'-

tetra(egle}ﬁ%]a%bx%b élgg%%ﬁé%gﬁ:é 44morpgglél%®pﬁ§gpg?@n@14y-g@fa;ethylene glycol) allyl
ether, lélﬁﬁiﬁpl@cﬂhbbﬁtzbﬁ[mone—él -hexa(ethylene glycol) undecenyl ether, 4-
morpho Eélbd %@E&o&%ofpt%rhg%g%ﬁne lﬁgol)aeﬁﬁ/i ?ﬁé aﬁ% tQLrX?rgi‘r())lmolbeﬁQophenone
4 Kﬂ@“@bﬁﬁ?gbﬁdﬁ@éﬁvbméﬁﬂmér 4- nnrphollnobenzophenone 4

- TRXRLRE FM!y@cHﬁeﬁE giﬁ&ﬂ ha@hg ﬁm@ﬁy‘“ﬁ%ﬁne groups” refers to polyethylene glycol

havingﬁﬁg)gtgtg Ipng{%%l:z?nzug grequ%Q ?n place o%xhe hydr(}/xy? groups. )éubstPtutlon can be up

to 98%nr @hahérmiabeodupdwenging indineoleetna eibhtytam 8,000 yoc20,000eD4.y |

eﬁ“ﬂéetre{nl ?ﬂ?ll’jl %Fﬁﬁg QQPA y%lﬂ %Z cﬁ:gﬁﬁp glklyh%roup sf_%ntalrnnfg p to
appromg;@te}gez(hlwt@f@er@bly@@|to B &61DAR at@msn@g@a@?ﬁ o elkyt eigpes include but are
not linki€Jde $hel fOllPRiny Shble Bt‘ﬁylg h;p@@yl h@ﬁr@@l sluhﬁyll isy&ﬁﬁ sec-butyl, tert-

outy, B FrBRUR ecbe b o B Do Rl drinsi e b g At e A

substitugdgillnd hasonewlr emnd hlydrcr@ngllmm JubstitBte® 09 other 2OpEOG alRarbon replaced
bya dIJAEe f %‘i\mlen@ldﬂétravﬁgﬂ:? \% o?tar:cﬁﬁ gﬁmhoﬁgh QRQ]Q 1:)9 ggﬁgﬁ@ﬁ fave a single

gﬁ cont al ni appr ox
radical, ,a@p@d rojn, glkyt wekyd gsagrgw tggté]ﬁ;ge mpsethan eng r@41cqi|tcp<9]|eet valence
mﬂuugﬁ@ﬂpﬁxbm@huﬁ@nbut are not limted to the fO||OMAng

SEhS e RN, o e P RRY s R topdis AL ot one

carbon—pmrmrydlqubleémméxgnld containgngyip, topprepinydtcly 2 tutrprefetaply. upio 8 carbon
substituted al kyl has one or nore hydrogen atons
substituted by other groupsi@r a carbon replaced by a
di valent, trivalent, or tetraval ent group or atom
Al t hough al kyl s by definition have a single radical,
as used herein, alkyl includes groups that have nore
than one radical to neet val ence
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requi renents for substitution. The term "al kenyl "

means a straight or branched chain al kyl group havi ng
W@Rook®5®43 one car bon-carbon doubl e bond, and cPCI/ABIV0FIH2243

up to approximately 20 but preferably up to 8

carbonat ons. Exanpl es of al kenyl groups include, but

are not limted to, vinyl, 1-propenyl, 2-butenyl,

1, 3- but adi enyl, 2-pentenyl, 2,4-hexadienyl,

atoms. ﬁgx%ﬁ%l% log ke‘?}fl I%?(%%Qil’%ﬂmg bu@Q% % &HBEFVCJ gg%fog QEE%W 2 butenyl
1,3-butagisnily peatenyts2.4hexidianyh é‘c(e@y dv%b?xﬂ&%eaﬁlpén% (laeté&l?*édﬁropyl)
1 3-bufa€féh§'lc AkuBtitdted h}k@ﬂlﬁ Rbs odeldr wdr€ Aydrogdn dt€hs aibslitred by other groups

SRRy b BN Pl 1 il S
deﬁmtgmdlaps asingte rhdiva, avorsel idein, aiayt imdiuded gro@psrtb@&lammwdhan one

radlcalrtg%ge{ @eﬁg‘&te%cg em%fﬂ? drlstibdi f@)n The term "al kynyl "
stral ranch chaj n alk%g grouyp havi ng

it tﬁ‘ijlll calkyail’ c@?ans Waﬁv’ﬁlﬁbt Qtorynshed chopealod bR eypog grsingle radical,
having dt ld¥ktorR@atbon datbof Giflebsrd) ndigontiniap pp ﬂ)(dtpimt)@nyte@@%m

oot LAy SRS AL AR GRS 5 o Y Db . e
ethynﬁL Ippopymyt 2-p@pprydphbythnyl12 butwylyfb-buwnbluﬂsmwnyl “hexynyl, 6

1 B Y. 1416%2?@ H‘bﬁlyl 5: ntk@ﬁ%blﬁ)/ﬂentﬁ?rl bfeé@ﬁgﬂﬂyﬂentynyl and 5,5-
methy]¢1 ,étlwgy}n% 1% émsyﬂw éﬂ]dfjg%s)ne ﬁjé{nﬁfﬂ qgeﬂ éwggftﬂlted by other

groupsSM’QSdatHdmtreplaéﬂdlme)dwdilaﬁ teinadenay orftetrae/almdgroglenr atbinAlthough
alkynyg? 6\&& é't %avg a rracggaq URSs&] hdeifid 1 {n%RJd@&grg l_#‘ythgc have

tetraval ent
more thim psgdicall tnyrwyt *salwe mﬂnﬁn@m@fvr ks 10§1 ngl e radical,

aphdiRal “Bﬁ‘l@a’ﬂ&l” Abday |alk!y17g1]0{=il§i Esrii M Past (kfﬁtrlﬂg 3Wﬁer€iﬁrtﬁe ring has

ool T L8 bR P Bl et e
the folfgvaing: dyolopiapgl, ayclotedyd} cyshpentyh gnd oyvdohekyl. Alsebstituted épmboalkyl has
one orqﬁ&re %g{it'%g r? h¥m st ﬂidqﬁrcﬁg& tgﬁ)tu?g%r a E&%B&P} Isclc&f ‘%y a d1valent

roups 1 nc e not
tnvalepb lor maﬁzéent?gmp&g eiogy Altheygh qy}glﬂa yls ‘thgqf ’é’ﬁt ye a %}H%}e radical, as
used Hébé@ﬁ Qbﬁ&ﬂkyl ifcl68 gkdupl t}ﬁdhﬁ&@ﬁ(ﬁa EH@Wonh agsliah® méet Mhlkkce

substituted by other groups or a carbon
fequlf?%ﬁ}t%@éauwagsai valent, trivalent, or tetraval ent
gTheiterro F cydlantenpl mivangyim dieiybatoky ferntiye atdeashonsiting andheving at
least e ShrBEh- %ﬁ{g@g HG@le béR v&iﬁﬁﬂjt‘tﬁeﬂn@' Wher@inQh@ﬁﬁé‘Hals a ﬁl‘ékﬁﬁ’tﬁ&y 3to 14

t |t
oo Bk e T e ons o cal L el Vel encs
cyclob”{i@e’iﬂ'ﬁ c?ﬂo@éﬂwﬂy I1,35¢yelopeitadioiyigmdicytiohstengna sobstigutediclcloalkenyl
has onte Oé 1 no(i]e gydr%e%§ tsub%ﬂﬁlﬁe%%rﬁ%r u%g Qr 99&9&? egféggi?'lwt % Eﬁ&%ent,

pr oxi ne / )
tnvalemarobmramlmrommtﬂr@ ﬁlthpuéy@{cb@flwénly by geldripien havelasingle radical,

as use@ %Ereﬁ{ %yél@élkéﬂyﬂn%ﬁl%st RoupsiEdt ARV OREMAMthan EeGh@BAI k@MYt valence
entqu cycl opent adi enyl, and cycl ohexenyl .
‘EqWQNUQQB 1S @?‘Hm@ycloalkenyl has one or nore hydrogens

s Ths terh e gdodblyynyt heeang mo slgn o ipraupdamiog at lewt acedngdyndshaving at
least o%le cﬁllbgﬂ arb%ﬁ 't%'ﬁ{e E(ng Y/ﬁéreﬁetgé ?M%&ﬁﬁ&ingﬁg toh pgfoxﬁﬁeﬁffg 14 carbon

tion
atomsy Acire) fona@g@sréxg heking |ahleasé yee iwladeangd|and hayipg étsle%ﬁi eifpdouble bond

is a cylclAlkyRAVE P! £n E}'{@[pkl)@?l%t dy?lﬂialk@h%_lt gi?oﬁp?lﬁblu&@L BLﬁtCiQnot limited to,
ire sti.tution n
cyclopgElts bR G GIRTY 14 PHE P Tpaars BRES g iy ot

havi ng at
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| east one carbon-carbon triple bond, wherein the ring
contains up to approximately 14 carbon atonms. A group

WO o0omiof94R ri ng having at | east one triple bonPCEHNS2005/042243
havi ng at | east one double bond is a cycl oal kynyl
group. An exanple of a cycloal kynyl group incl udes,
but is not limted to, cyclooctyne. A substituted
cycl oal kynyl has one or nore hydrogen at ons

groups; %?tﬁh : %l‘f’%@ﬁﬁﬁ(&ﬁ?l‘é %g rdgf g&? %%N ik dlacélg ggﬁ;eg ¥1n1§é }choalkynyl

inc udé%z&m%ﬁt 3igve naed th@ne@negrﬁ@eﬁéo ma&vaﬂm@rmmn@rnafor @ui@tltutlon
r "ﬂl&’é eih “iﬁ;}l”'”fﬁ&hs YRhRAREC EABOH ALITBRLS hhhg § wisfeirhditdl 8 having

S R AT SN S (R R
phenyR @alﬁmh[ﬁmmdandmyd ABxbstipltedargl haaopé ogmoredsydiapeh atdens shbstituted by
other %rE)Ep nﬂhhé)ﬂgg]atrﬁg}& Eeﬁlﬁh&plﬂve a'd gﬁtﬁ&ga{ Meé‘ﬁéljafnyliryl f%cludes

tut as one or no
groupssthpichayve moggth 519,01@ 1adicaldp gipgivalonce mgygﬁmgtpty fog sb‘gstltutlon An aryl
group dgf H)e”u erch ARV réhgSiteiues sudll b IhydAkysiR e BbAdedas Yhenyl
(bmm?#§ d gq §m$( @£Q. ave nore than one radical to
LP Jgf e VBT ? ts for substitution. An ary
gFleiprne Slretdye” ‘afhpawted@m the Cfmtszad)f chergicslt gromgtsyore‘hstedatoas’ means an
atom d}‘hé? Yl%%%%ﬁ ‘6? hix ht 919 %ﬂplgp Wétﬁ&ggf% ﬁﬂ%igtﬁgzéegdmtro gen,

ornlN- etero
phosphqtoys, sul é% S’é‘F"’b H‘éﬁ?@%l‘l‘ﬁr oups, or "heteroatont
nEtensrmafheadroepctit Hag” bak aGdiglanciare Hiyihized BAst oik &g odsly havmg

t cosSKATRLE S5 COF1 % R9A0 Bk e R BT RO ity
4t02 @pms corapeted oy forh éhermrrggstrummn mxamp@ of erhgterasyelidng mying 6

atoms @pﬂn@ﬁﬁtmﬂﬂ?mﬁgl@ HedR)aldnY, Agfﬂ‘i’tidﬂgl ShmbRASE h&&%cychc nng structures

M T R R

furan, ginlve quisalirteparfdqhws il ine gk astplasof i heterocﬁctho&l(@mniuemﬁﬁ‘s irklude, but
are nohﬁ{x (P[Sy&llﬁcﬁné 'lrﬁgdlﬂﬁ%}aﬂgg 1% (ﬁ%égﬂﬁmk S 4(5? g%t ﬁﬁosghoehdme

e hereroatom i onal”“exanp
Exampl m& heterqsyelif g Hamgturgs havise ﬁ@lnélerfa@lpélan01u¢m buicrse néjiimited to,
fused @bMatiOind ﬂomdr@ﬂatldktrua@lfdsdl}ﬂ@urogag BRARInE SHGHEBRI®]-0-0xazine,

1H- pyraﬁologé? ﬁﬁq’x%oir %'%(‘gﬁ'g?zé)tf %f:’ﬂﬁ%%og? ég&?@‘ﬁog’%rd’ I[,ﬂj)enzothlazole and

CYCIOPSMa[Lb&mmfIﬂe ﬁetm@dyulﬂ@nngsman dae onetor mome taddtalsdo nezid valaicae,

requlrelmé’h‘tsdf'oP Bib@t!ltﬁfi@n 1, 3-di azet' di ne, and
aph0§phglld|n§ anppl es of heterocyclic

ﬁh?gte@% YUPES™ AahPiieycHC STovgT Bleraich Calon; i SHyeturgiying more
than o@y €ng) ofheteimthe golytwlicfguapchaa ﬁ@i‘@hhﬁte@,ﬂdﬂ tdmcaaﬁcﬂlmﬂxﬁng the ring

structufé £nlﬂcxfa§' Egﬁlglezr}a_!h A Eia?n&:ﬁe 85'.]2[’ r%gfycyjhc (ﬁé énclucPe[ gﬁt Are ot limited to,

blcyclq[ﬂ-pl}(}]lplﬂampmygg{éizj @lnorane) and tricycle[5.3.1. 1]dodecane. Polycyclic groups can
have oﬁ@bﬁﬁ%%(ﬁ&ﬁs th rhedd 9N AleNb @A RIRnts 3 ubMEh@RENt A

r.an. er cl rin can one Qr nore,
[ RS ERENN X R
The telsnm Histdrbatdm@noupT mecaheoma Negmbatay of indte than omﬂleyéwﬁbﬂn@ bound together

and hagﬁlg Wao 255 V\Enc%s ?cﬂ'rf?lﬁﬁnéb P(gvafetn H,t% lérb%tv!}]e% I mrsngrhe?(Qmple the

OXyr a@iﬁfﬂrﬂ% pra farny a pridge W@@ktb’@ﬁ%ethsda? ‘m fﬂgn Qiia—@rﬁ@a (dimethyl ether) or

can foﬁ?ﬁ 5 bEdgetRtdd thaSarBoid t03bidh 4rP&Ho% R buchiRs %[EFHr%%né)f 3 epoxybutane
cycllc groups include, but are not limte

CH= ﬂi?'l 0] but ane, bi cycl o[ 5. 2. 0] nonane, and
3 tricyc s Aslusti Hommcmdén ciblastdy el morgealoispge, tertedmahateroatom
one or nore radicals to neet val ence requirenents for
substitution. The term "haljg" or "hal ogen" neans
fluorine, chlorine, brom ne, or iodine.
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The term "het eroat om group” neans one heteroatom or
nore than one heteroatons bound together and havi ng

wo awesme3 val ences for form ng a coval ent bri dBeT/US2005/042243
bet ween two atons. For exanple, the oxy radical, -O
can forma bridge between two nethyls to form CH3-O CH
3 (dinethyl ether) or can forma bridge between two
carbons to form an epoxy such as cis or trans

group wili‘)’b l?s%égbm ANGe {%ﬂa{Cﬁment%f Igg?uH 1 ;h ﬁk}(l ﬁl%ft‘,ngff %ﬂ(ﬁ?lr gﬁ/é’]oalkyl

nor

cycloaﬂ@melr ek ynlgakiomylwid hotdhe ﬁm@tlmofrm'ahc briidgep.sptnaseaneapoxy, unless
the terﬁ’lfcygﬁ elifuRA Atk terd hkR4tom glloﬁfz( Y denofethié ﬁ@ﬁﬂﬁy bisage.
ogqé‘]}’i Ogrﬂyl and cycl oal kynyl anot tEechWga Q(g h
i BtFTOéE’é%gro Rt HS188 e o8y W%ﬁr ero g epssgh as an
epoxy bpidgd) Cintlndeipe areSnd.ﬂ Siedtedid the tfdsik)vhﬂg ninghe (Uﬁﬁﬁhr@ﬂvl)l,pizo

S § at SRTE P - S
( = c}uglg}%lgé Hﬁoeﬁe%&gg{ure fo e%ec?ero b%Lg ggﬁﬁhlo( 5
eplthlcpcyumn @saH Z‘iﬁb)dyemﬁ}’dg , =| e@@m@@lcmrt are! nbtspcmymttll@d

(—O 6=}, Rpofydlib @WOHQS' —9Z8rdno 'NEN'HZO“) imino

(—NH ?I_)lsar@ tni«b{\l }_E a Zx_;)les oégl]et[eﬁf/ 83(9? gﬁOHBg 1{31@) ‘%e Rﬁg@el}clegw)@r forming

acycliq brtdge}‘ mclt_qde Yoy are nat I(mltbd thlkke fpllepimgyepoky (102 (=), dpithio (—S ),

opis thﬁl m_no (ép@é( and ni i’i&ﬁ%{_f\;‘éﬂs}ﬂ fl#ﬁ&ﬁo &lfa%mHz—)

epoxythig Er Jat HmgersuphiaRi(ng-t nbﬁE‘P’%Yl“ﬂH’@ (f_oﬁ%_f Trfgimino
——NHaey @idzgnda(r—r-ﬁigeSNH -ﬁ(; | dighend prt—Nee 8l D tridA 1Teded—Me=R hrelH—)

phosplho TS Rt LBy ol tpg?%’ %_no)<a rrd ) FRO%eﬁﬁeno

(—O-—SEEH-CH o;([l])eno@po ).epoxyimino ( NH
(TIKT:i%:u} ‘b c;i s&%n?ec%gﬂl_b%wejm oxban}baé%qf di 3z %’pﬁuye to another part

of the ﬂhg sinainoe by Sﬂlb‘m@arborelpmﬂgsenﬁxdmmies df biridggs, medrxlyLEtai'ﬁirm limited to
2 | Teno
e g oo Y, gL e SRR
bEsfeER “Tiao baﬁge gReags p icwglegfwrmqt\we@ ong par 6f mERs plaidture to

anothe@bartt Bﬁthl'e i sﬁrﬁd’ah&@'by fofe bﬁ/m@reh‘}é@ﬂié&t@tﬁ igmhpb ror dgﬁlg formed by a
e but, are.no

hetero AR Ry " SRR B e B pfahe ek pllife. s

. formirg-dxingeno, and benzeno The term "hetero bridge" neans

arﬁé’ééﬁﬁ%f%ééﬁé%%{baﬁ%raﬁﬁﬁf—@i aring structure to
anot her SII'UC ure by one or nore

rin
hEheteEat o g?‘?ﬁﬁfb@edb‘iaeﬁ%faﬂﬁé T8rmed by a heterobridge
connecting one part of a |iRear structure to another
part of the linear structur thus formng a ring. The
tElamﬁen@ ssatbopyBaeanh ghediril ent rdredmfhecaxbon Tpwtwoaiagdicals for
bondmgOXO means the divalent radical =0. O | The tenn
carbonyl” neans the group H O

The term “amide” or “acylamino” means the group ~ '* ~ ', wherein the nitrogen has
one single radical for bonding and R is hydrogen or an unsubstituted or substituted alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heterocyclic ring, or polycyclic group. '
The term “alkoxy” means the group —0- R, wherein the oxygen has a single radical and
R is hydrogen or an unsubstituted or substituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
cycloalkynyl, aryl, heterocyclic ring, or polycyclic group. Examples of alkoxy groups where the R

is an alkyl include but are not limited to the following: methoxy, ethoxy, propoxy, butoxy,

-19-
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-G, wherein the carbon has two radicals for bonding.
HOI Il M"> The term "am de" or "acyl am no" neans

WO b@o@sowp , wherein the nitrogen has one si ngPET/US2005/042243
radi cal . for bonding and R is hydrogen or an
unsubstituted or substituted al kyl, al kenyl, al kynyl,
cycl oal kyl, cycl oal kenyl, cycl oal kynyl, aryl,
het erocyclic ring, or polycyclic group. The term

pentoxyahds@xy, hefRANSodidks, Yl QikRethy o8k §1 1M -Hﬁ%ﬂgﬂy@@%ﬁ ? ’3{ Zd

- hngl di.cal, and R i.s rogen._or an_ udnsu
aimed IS, | RIS ERR R eGP El 1 2 estbuiproppt, 2.2
dimethyjhsitaral Ikﬁltrqﬂ_lyl- lestbylp@pkoyy | 1-diathylpropoey,el, D2 ¥Ehbtbylptdpexy, 1,1,2-
i 1535 SUASPESEutl T LA L
allceny] BIMB e by imiivciotye BBk stheilvox - ppemstinyy, 2-
propedyBos@X y-bulkeAbey \2- ey Ky, 3—1}ut¥nﬂb£@§tlm&tﬁﬁltﬁﬁp(-{z-enyloxy 1,1-dimethyl-

1, 17 di |.or OpOX 1- di net hyl but oxy, >

prop-2penfIei Bl BBl S0 iy Bl tg-enyiony, 2-etby-13
dimethyl-butdi-grstlonyt. Exappiey of @klox ydgrratsyhdvetheRyis ab-alk®hiihclude but are

: ., i,et ;
not limkte@ ke Fﬂ_’)lﬁﬁﬁﬁ%l eggyg%g)gg,’el @%&ﬁg{?&% ?%?wylgﬁ}r,oli?}}tynyloxy, 2-

, 1, 2-tri nmet )
butynﬁfzxy; %bﬁbﬁlgﬁﬁ&nlefnﬁ?%w@a@xw‘l%zfa#éfdé@efbvl-mkéwymwﬁ L,1-
dimethy_hbtllteZ—yllnﬁoB;, i3Setl@m-l3&hkt_ﬁ?l%ut-g:}ﬂi?ﬂ)xi[ym§*dﬁ%ie%ftal@k§ Igfb‘ﬁbs where the R
. W, g, nyl oxy, 1-prope XY,
s m ) B T L 6 RSN PR B a1
anthylaxyput enyl oxy, | - net hyl - pr op- 2- enyl oxy,
1, 1-di net hyl prop- 2-enylOxy,
I,I,2-trinethyl-prop-21§&¥#£xy, and
IIHe-tmTﬁCW Imdaus the-geoupl OXy,, vietdiy the|c|aﬁroln has a single radical and R is
hvdr - i 0 yl OXY:. Qr oups
y °g§x(§§fe t 5“‘9%@%& S bR AITRAER U I Rty
cycloalicynylyary gFtFW%}:m@t PRANICaRNC group Hapmples 0£ycyl groups include but are
not limed toothy fiylloouityg: a&et?ll,lf;ﬁbpbh%( Mut%;%'l, iBaHuYL Ay, isovaleryl, acryloyl,
propiol?’yg m&%{yggﬁi%é%%&y%-l%§#é§%&’ _gﬁ%{% %%(}a naphthoyl.
di met hyl - but - 2- ynyl oxy, ?
sethyl: 3-nethyl - but -1 - ynylpxy. gExanpl es of al koxy
11’86?%1 EPEY t%‘éanﬁﬂfesgf%‘ii’ ary!l gﬁgi(‘x‘éler%th@@éymthaaﬁ eingle radical
and R indydrbgeni drenl unsubistitatddalr sabstingsd Abararhyl, 2Gaphe vl
o TS, ok 05 T 5y o Bl F £
groups frpdfds uhats mobkimiipisiglike follawing: srctawbshyltabedliayky|
D g NP ORE MR ARISE Mmoot 1
cyclohed(&g:ﬁ%_on é%ﬁ-léaé’ﬁl&f)’}’]géyl3'%%@?@%&@8@@0&% are not
limted to the follow ng: aceVyl, propionyl, butyryl,

Isobutyryl, valeryl, isoval ergl,~agryloyl, propioloyl,
hﬁ? Ry bongl”ghesas e greupocr ot% n g{y Wheisanthe parborakas a single

radical a@pRtisioydrogeDlor ln unsubstituted or substituted alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkynyl, aryl, heterocyclic ring, or polycyclic grbup. Examples of oxycarbonyl
groups include but are not limited to the following: methoxycarbonyl, ethoxycarbonyl,
isopropyloxycarbonyl, phenoxycarbonyl, and cyclohexyloxycarbonyl.
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The term "acyl oxy" nmeans the group , wherein the

oxygen has a single radical and R is hydrogen or an
wan@alosions ut ed or substituted al kyl, al kenyl, BCRYS005/042243

cycl oal kyl, cycl oal kenyl, cycl oal kynyl, aryl,

heterocyclic ring, or polycyclic group. Exanples of

acyl oxy groups include but are not limted to the

foll owi ng: acetoxy, ethylcarbonyl oxy,

2- propenyl car bonyl oxy, pentylcar@pnylgyy,
1- hexynyl car bonyl oxy, benzoyl oxy,l

CHH tee Xaek ToR L LBy P> Meand tHbag'rMﬂ'] O)Q Ry, C R , wherein the carbon has a

single AL E Fgamyen ot B b e o,

cycloatkgyt]icgebalkergyl, Ryc]:malﬂ{ymrlmggln heseroayrlio mmghstpol yeyelic group.
substituted al kyl, al kenyl, alkynyl, gycl oal kyl,
cycl oal kenyl , cycloalkynyl aryl , heﬂbrocycllc ring,

0The[1@1hx¥%lﬁd1dy@ar66@ﬂ&;y”5%@ﬁ@ih€§r@ b 0Ry&ar Bomy; lwigranpE oxygen has a

f ol
single {0FGRb 02 S bech 8 o kiR PButdor S Ex et B0 Hremtoaigms
quMbhbmaﬁydhmb@nytkmﬁwmwﬁwwlbﬁenyﬁﬁmym@r@qm&ﬁa@hmzﬂmp||
I'The teth “caPbokiende srﬂle Y @@ffp%em ﬁﬁadafb (%\ITES 2Lk radlcal

, wherein thé carbon as a si'ngl eHr?glca an
b

Hitdrtemye finono”zon “uﬂ@ubiémﬁarm tledgrowp sUbstj whereid tlad mgrbgen has two
| |l
radical® a}é(?ggl: hy(ﬁl))/ %‘éﬁw gﬂ’(g{reg )é)%/ g}b@ﬁftﬁ{e‘aaa K8 rh‘l’lkma alkgln)(l %ycloalkyl

Ic rin
cycloaaieeﬂpc.‘/C@ailW@Vbaﬂ ﬁ@@rwﬁ% g, RBRY) Ee agﬂuaxy means
tTies teo tenino tnedrsithe gloep OXNH% Wvﬁhiiétha nétkddgh ﬁg&f @slhga h*eghcal
k substit e Qr, su i tute
S ok SRR OB SRR s s
radlcalc@leolalhk%@gbn owmsuwéﬂé@dcw@bat@wd ﬁgyl ke egltkwwl cycloalkyl,
cycloagtreﬁylpcycTJﬁﬁ(ﬁ‘@f Byl IRTBBGYlic ﬁE%anspzérl cgé gfb%]iv_h (O OH,

ereln the carbon has a si ngl adi ca e term
"imno" or "nitrene" neans the’ roup , Wherein the

| —FN R
R AR L VA 080
radicaloapd [RdAnd\R2 are y@emdg@byqelec@ @[omﬂ RBERHD, cog:plgtm,g of unsubstltuted and
substlthféﬂ @H@P YilKehl, élkﬂ@al d%lf:loﬂl‘kkl]y GV&édIIE‘enSJI Qﬁcﬂoalﬂ_ﬁﬁll ta8y1 nﬁeterocychc ring,
e

q neans the group- wher e the nitrogen h
an pQQFHGFﬂﬂpgﬁlcal The term "secondary ami no" neans the
grteutpaniNthyidrazithe eais thet greupHNHel‘gHH Wlaseia thsd migbgens hdvecdihgle radicals

o e A O B0, HE i
hmws@ﬁ@ﬂ@éF g hguud ta fhe 1¥ﬁ@@é¢8@¥cllc ring, or polycyclic
oTieprm Rdidrenol’ eidahs the letdu NHANIPO whER A the hit@® ok PAs single
radical Ni -Rl, wherein the nitrogen has a single
The term “hydrazono” means the group NH,—N=, wherein the nitrogen has two radicals.
The term “hydroxyimino” means the group HO-N=, wherein the nitrogen has two radicals.
The term “alkoxyimino” means the group R—O-N=, wherein the nitrogen has two radicals
and R is an unsubstituted or substituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
cycloalkynyl, aryl, heterocyclic ring, or polycyclic group.
The term “azido” means the group N3—, wherein the nitrogen has one radical.
The term “azoxy” means the group -N(O)=N—, wherein the nitrogens have one radical.
The term “alkazoxy” means the group R—N(O)=N-, wherein the nitrogen has one radical

and R is hydrogen or an unsubstituted or substituted alkyl, alkenyl, alkynyl, cycloalkyl,
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radical and Rl and R2 are independently selected from

the group consisting of unsubstituted and substituted
wa@bdogloss9as kenyl , al kynyl, cycl oal kyl, cycl oal keeyUS2005/042243

cycl oal kynyl, aryl, heterocyclic ring, and polycyclic

group. The term "hydrazi" means the group -NH NH,

wherein the nitrogens have single radicals bound to

the sane atom The term "hydrazo" neans the group

cycloa%éélEQ]I Wcloap%g{}lg;&r?% §B&r LTSRN Sy T}Ekﬂy%cﬁé Eﬁluﬁ Az%gifyﬁéﬂzt?ne is an

erent “at ons. ernm " hydr azi no"
examplpeCQEPoue gr oup NH2- NH-, wherein the nitrogen has a

snfégélﬂl ‘F@dlw’aheanﬂm gtr@tipncm yIHeagantsocyResTandane thgropotp —NC. The

e “RgRaip RGPS PO N AHE e g U CHORRE B Risplr Ry fbe trm
“fulmimdtd’t meas thegotmeON&d Thatesm “Tecyaeater fnaanscbb@grnvm&CN The term
“1soth1H§%H§tof El%a& %&oﬁ) Qul¥s. THORER 148y dhiafoP L8RS ﬁ‘l@%rduWO-SeCN The

i's. an unsubstituted or substituteéed
term “igpselanocyapatanipeansghg giyp ~NEYE oal kyl , cycl oal kenyl ,
cycl oal kynyl , aryI het erocyclic ring, oer ycyclic
group. The term' ‘azi do” neans t he group N erein
t Fre terint foagfemydraiclod ne”“acgldingas” mephetheqronp” azoxy" | wdksin the

mtrogé;n;}ﬁilsg sihgfe ra(ﬁﬂée@)eair’Iﬁ‘lR’ is) %%rtﬁ%gﬁﬁggt?tﬁ%% stRMBtEINEkyl, alkenyl,
elcymyf SHEIOR I, ST o NRATFYED . pr RSB e Pt Blvexshy erpu-

i s hydrogen or an unsubstituted or substituted al kyl,

al kenyl , alkynyl cycl oal kylycycl gal kenyl |

CThes! toamh Kagpijminog mydans thetgeaupcycl i ¢ b Wgerey thpsitspegrhasdwo radicals
and R F MR eféP1VRRIZSMARed St s%Bstﬁ%t@dIrﬁ’lh(?l SIRBIRA IR nyT ROcIbAK,

ans th ter I socyano" means
eycloapis g SIBTORE: S SR &t B HEMhETHe. g oup
TI@\#emT fdtrose” mmaansmeygmt@ﬁNﬂwdra:sem the ngfrapep haiNCOngl¥ aslical.

t
fkg O c yan ain@@}yené%éég?@% ghn’?o‘gjr; Cm@}%%‘letﬂ? %PI,%% ks a single radical.

|soth|ocyanato nmeans t he grou -NCS. The tenn

£&hog anat o.. npeans OHQ —FSe
TS SRS NP oF o el g g i
and Ruselryldrogca pbaoxyenhsdititeder Sulasi;ﬂlta alkemylsalkywl, gyelapkyl,
e Rrdl3e1idrisd, RebSlyERAtL GRlupand R i's
cycloa‘ﬂ@ﬁ?l b}él:rl]é (ﬁ)lr%'n glngﬁyggﬁbé{)‘bﬁ?b ng b&?{ﬁ}? ti t‘?g utugd al kyl ,
alkenyl al kynyl , cycloalkyl,|pyc &l kenyl ,

C¥ed @Al gﬂi}(&zﬁzﬁ@‘l’y lreafl&th€ g{%ﬁ% ciC C Rrin gwhélrelnm?é é’aﬁbf&l RS a single

term™ac means

radical%%rlg ishyeifegempr guggepbshisged wubsé@\ﬂte%ﬁlgylaﬁl&ew i %kynyi cycloalkyl,
cycloahneﬂppgﬁlbaqaty@n atyl SeRsbdyelid 6k, OF p&F}bﬁ:‘hbtgtﬂ d al kyl,
y

al ken al kynyl, cycl oal kyl, cycloa
cycl oal kynyl , aryl heterocycllc rlngllor pol ycyclic

I RMRrm “hydroximoyl” or “oxime” means the group , wherein the carbon has

a single radical and R is hydrogen or an unsubstituted or substituted alkyl, alkenyl, alkynyl,

cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heterocyclic ring, or polycyclic group.
O

Il
The term “hydrazino” means the group R-C-NH-N H_, wherein the nitrogen has a
single radical and R is hydrogen or an unsubstituted or substituted alkyl, alkenyl, alkynyl,

cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heterocyclic ring, or polycyclic group.
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The term "nitroso” neans the group O=N-, wherein the

nitrogen has a single radical. The term "am nooxy"
wWOore@ass9he group -0-NH2, wherein the oxygen haBCHUS2005/042243

single radical. The term "carxoi m di oy" neans the

group , wherein the carbon has a single radical and R

i s hydrogen or an unsubstituted or substituted al kyl,

al kenyl , al kynyl, cycl oal kyl, cycl oal kenyl

cycl oal kynyl, aryl, heteroqyﬁlic ring, or polycyclic

group. NHHNH 2 Il z p The t 51 "hydrazonoyl " neans the

a

grlwﬁnn “HHRIERY Indaethe ardagn Wh%hﬁthé agtbe@hasaindR radical.
i s hydrogen or an unsubstlguk@d or substituted al kyl,

aTIP@étﬁlgﬂl , sudfiide) mydans e gresl ky Cvg,ltqr% theesyifpr has a single radical and R
is hydfog6r SPdVRNbstinAéydr, suﬁ‘ﬁfh&é@ﬂkﬂ' hlﬁergll JHllcyn§H, c?&b@lﬁ}ﬂ%)}cfoalkenyl

rOX|nDyI oxi me

Cy"loaﬂﬁ'ﬁﬁg a{ylfélebenr?ﬁ%hc rug,£ 8t B‘iﬁﬁ“%"ﬁ% gEoé‘i;bo n has a single

r’Hluh teah “thivd” Rears they ghoogeB-, ovhesain thesulfstlias e chdarals. Hydrothiol
tituted al kyl, alkenyl, alkynyl cycl oal kyl ,

Q%h ‘oal kenyl , cycloalkynyl heterocycllc rin

I,
ety Eidard” giegupthe group _E(PP) %@ Wherein the earponiis atsgg}ﬁ radical and
R is hydiwgiixaﬂ lah @ﬁsumﬂa@d oh alb@ﬁmtela alkylWh@itedih alkheyl Ny IRBET chasalkenyl,
1 g$ ﬂ%@? e%?c and R HS drq&sn or an unsubstituted
cycloalieynyl, Bl efry sy olig 188 of RYIRHYIF 8% Prynyl , cycl oal kyl,
cycloalkenyl cycl oal kynyl , ryI heterocycllc ring,
olyg grou TheteLrg gm means .the group
%Lﬁ}@ xil5? BEAISAS SRV ngl e " gieasihe Suiha Bagg ginele radical and
R is h}'f'cﬁ*bgéll diten unRdsigtuich er grootifted 2y, alkwhel; elkpnlhe/ckialkiyl)cycloalkenyl,

cycloatﬂﬁ%zg aﬁ{l r}%%e(la‘ @ﬁlé ﬁ@d ?E@H&C &é g%grﬁ%eﬁwg :;thfb’rg ci))i(lde rpeans the

substifg{ion ebguklar for @yj@ge@am Rafoyide; the sraainplyags subsjytlyqon for an oxygen bound
betwe&Eth8 k@M Gl ¢he R El%up QheR ﬂie)fﬁﬁcclaﬂfén QF 4R grbif hhL¥edh substituted by an

oxy erpy ARLHHERE Syt Rt D e aHER ol Sn b "

"t hi oacyl " means the groupQC(S)-R, wherein the car bon
has a single radical and Rd.srhydrogen or an
unsubstituted or substituted al kyl, al kenyl, alkynyl,

ﬁ']éltiéefrégh k%’dllfogé?’ﬁhzﬁé'ﬂ'feeﬁﬁ% I &cl O%Kﬁrég]ythe sy Ihas a sm le radical and R
i i i
is hydR g pogt oL el S aeRariiimE Curlpr e L&,

cycloadliyngl, aryl,ddiccadycheumdng, or polycyclic group. The term “thiosulfone” means
substitution of sulfur for oxygen in one or two locations in sulfone; the term includes substitution

mean

for an oxyen bound between the sulfur and the R group when the first carbon of the R group has

been substituted by an oxy group and when the sulfone is bound to a sulfur atom on another group.
7

-0- % -0-R
O

The term “sulfate” means the group , Wherein the oxygen has a single
radical and R is hydrogen or an unsubstituted or substituted alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, cycloalkynyl, aryl, heterocyclic ring, or polycyclic group. The term “thiosulfate”
means substitution of sulfur for oxygen in one, two, three, or four locations in sulfate.

The term “phosphoric acid ester” means the group R'R*PO,—, wherein the oxygen has a
single radical and R' is selected from the group consisting of hydrogen and unsubstituted and

substituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heterocyclic ring,

-23.
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R is hydrogen or an unsubstituted or substituted
al kyl, al kenyl, al kynyl, cycl oal kyl, cycl oal kenyl ,
Wey@bosiokynyl , aryl, heterocyclic ring, or polBRClUTE1005/042243

group. The term "thi osul foxi de" neans the substitution
of sulfur for oxygen in sulfoxide; the termincludes
substitution for an oxygen bound between the sul fur
and the R group when the first carbon of the R group

and pd]?ccycf?@ E{'&uﬁ Uﬁﬁtliztlél% t te@fro@ﬂh@ )éyo [ OHAsHRRD fmﬁmsﬁthféd and substituted

o.a_sul tom ot her rou
alkyl, ékplpyl»aékspayi |cyqiﬁ@lky1ep¥ﬁl®aélfﬂnylom@ loaYigb 2 Qie@qr c ring, and

pobmwme@ﬁmp the sul fur has a single radical and R |s

a?‘ﬁe (C}i_ﬁla su%[rsﬁ% Y nslc«:'%%gt + tt]ﬁ"t e’din(%he ¢ %Pex? Pl(iica?spke&es means

independentlysdelegied Ifrormﬂlylgromepeﬁﬁumgﬂf |( th¢ wglacgmerp of ¥ bydrbgan on at least

one c%cﬁﬂﬂf a ﬁbﬁoﬁ%madfcm esuhd &Bﬁceﬂi@ﬁ BB twHRRIdJeHE bOR lgc%te one carbon

gen_in one_or t ocations 1n su
by a dt“ﬁlém¥ l@fiwﬂr k?&%@@glag%@{t Pf @ﬁ%}%%?nsa% %Wéhonsaﬁﬁanal carbon
(methﬁ@rwgﬁ by tahgvaedt fradicahd) thh espRcgmentiahlenst bhecdrbésiand the associated

hyarof 15080, Rl N5 B ARPHP: ARRCREBRABUPSH b A DYiR EYs

one 7 s boun
Comblcﬁil@ﬁ @teh@rf Meding. valince req@renentsestrictylgebstiion: Sisiitatien occurs on

alkyl, AR@RA, ?Ilt‘ﬁlygrcgé‘llﬁalk MBI &dliRny N 8y ddalgRi, hag, @t@bd@gh@mg, and

polvelel aF s A G §vbs¥1§at?égﬁ§¥1 IR ———
cycloatiyyd] substitetey byclealidnyh Isklystisuited ngby)h],kyhﬁt mbsin:tyteﬂlacyl [gtang, substituted
heteroggcbﬁ%%cé&ﬁi' éuBstgﬁtQ&' P?layg— rh?l ?%u "thiosul fat e means

su y

ution o en in one, t hree
ofhe grgppy hatare obstifuipdom apaliel aliayl alkymyl Wék)éjrkd]f icgcloalkenyl,
cycloAgsnsH, @5}1 Qfeferﬂ@@ﬁ@ nhg Qmﬂ olty@yom are,ind¥pehi@infly bdlécted from the

group iR GE A, SRR kB RSl BB et MisREL @?ﬁwﬁ Ay
heterosmjls:mntgupcducyahk gioup Aiaka hyteroatonk guoyp,, oxyyeiop edrkgryl, amide, alkoxy,

acyl, &Yok9. adx@@é}ué)nyl Ca\é?llogiﬁ!akﬁ{fﬁw alk@{(j%larbo'ﬂ?lbﬁfl QGMfok |, Gmino, amino,
ring, pol ycyc 15 sel ected fron] t he

C
secondary, alalr@owgta@( @ﬁ@loohycg 3%1{%% Q8O- YRRy pippzido, azoxy,
alkazaxlykastano,dbdegmyd, cyambioy Bytyanaty cthivaldayto, fidinidaas idotiydyanato,

1soselgr}6%{']a91§{o,r%€p gl{ob}f%lra%l u%{g?)z tn?&:&/ ﬁiﬂffmf;é Q%tr?s% naq?ﬁ&l)%fc Xﬁiﬂg)ﬁmidoyl
hydrazqmeylc oximex ecylfydesamg amiding @dﬁéﬁs thlﬁ]e aﬂ@xndm@wnﬁ@ﬁdet, yulfone,
thlosu%h@ ghieMe, fﬂ‘h@mlfaﬁe thr@k’ﬁ féﬁﬁ)‘?l' ﬂdr&@p@fox& ]Hydkfi)%roxy, %elzroxy acid,

ace n | east. one carb
carbar oA SR B T e NGOy B 5P STUFE OGO DA Aoy
selendy ytded esnHamnoyladul feeasdyl ontfens sitdfinathyyl asudifinog k@ fihyl, sulfo, sulfoamino,
sulfonlaﬁ)dblﬁﬂ)lnﬁl glﬁ}on#l o{f%cﬂgtﬁ{gf %tre&& I?ﬁlggarg%{g@ﬁ gcﬁf?)ﬁarg&oﬂg

thiocaghadiagprm thipeaghewghydrazgo, ﬁh%@caﬂwly é@ﬁﬁﬁboxcrf thmcym@gsfhl@ﬁq@nyl
thioac§B FHegRmAdHEb A1, SSAFina] ﬂﬂodﬂlﬁﬂrtﬁﬁﬁftﬁd& €higxo, tﬁ@ﬁﬁd{ kr@Reno, triazinyl,

trithio %]g]il ggﬂlg %‘Lﬁfadl Vf?lc %Qltd su‘ifro}u\l/ne}dlg ngld suﬁﬁno%tyl(rflr%zonlce ergctld
sulfonohydrazonic acid, sulfinohydroximic acid, sulfonohydroximic acid, and phosphoric acid

ypentazolyl,

ester, and combinations thereof.

As an example of a substitution, replacement of one hydrogen on ethane by a hydroxyl
provides ethanol, and replacement of two hydogens by an oxo on the middle carbon of propane
provides acetone (dimethyl ketone.) As a further example, replacement the middle carbon (the
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conbi nations thereof. Meeting val ence requirenents

restricts substitution. Substitution occurs on al kyl,
w@bdenyd943 al kynyl , cycl oal kyl, cycl oal kenyl, PCT/US2005/042243

cycl oal kynyl, aryl, heterocyclic ring, and polycyclic

groups, providing substituted al kyl, substituted

al kenyl, substituted al kynyl, substituted cycl oal kyl,

substituted cycl oal kenyl, substituted cycloal kynyl,

Li
metheﬁﬁ%%dpg gf f;%a %Jy tHé Q)Eﬁpradﬁh'ltts %&%ﬁo@ﬁﬁz{:ﬁhﬁt@ Xl% @01{3—89@3 )Asa
futherg p,trag é‘EPHt‘?ﬁt éqo gegipm(gwpne by ngmapyl gr@yp;pl@md}zg/mphenyl
As pr@ﬁkﬂ@hb@ﬁ@tbroat@ﬁﬁér@@s@ﬂ Yt sutdfittted iRGEEELANA! Alker r& alkyln 1

group ?cﬁ'% rﬁé)th%lgﬁ/ g%lﬂ'gff gg:?lu)gt%ug fo glini(r?glda ?%Fjgcgrﬁﬁr}/ hgcf Q@%@, d structure rather
than a gipg |obga11@e| subsjy@tled) &irleamgthylempyiotidabika/eygloalkat, y:lycloalkenyl or
cycloal&h§r SEyfld forhin2S: he%&%@ﬂ@hh%ﬁ% H&Lﬂﬁplehﬁ?rﬂ{) ?alf\e;p} can be

substltg[‘e&og)aenzeag( ff%?lﬁe @1?: cargegq @Qféwmydrogen to prov1de pyridine, or and
oxy radicklaay besuistiyteody provaddygxan. | m no, am no, secondary
amdé]tgrm nﬁ]{sﬁ%ﬁwecﬁ?‘t%s tlﬂt/rch ﬁ}éqr?(%e?gog ;9%% g%so Q:\édr aé;g&gn an alkyl,

akenyan mieeg cvilicans seiraanst of At o

| "Bl tein® CIARAL rﬁean‘s 2 ARFERANAGY BRYL end @t'ta%ﬂ&{:(y%ﬁé‘tﬁe of attaching to a
nitroso am no

b I
solid s EJgr oxgﬁ}m oog]%r en ﬂ%l%nég%&g,tpve %Qlﬂih%at 1§et>t,qch9%?r&@pﬁge of attaching to a
chemicahbticies of mtdrést siech at hisoiall neldchitzy hnfleli gt Qg al ﬁo@fh&eA 11nker may
ul.f at
alreadfb’cj: 6%@ ’t(lg“% Qélgf(%%?@o%ﬂ&%#aﬁr%ay lpcllvg% ¢ emlcsl sgs%/ Xtet‘est bound
to its rgagtlﬁ%gqu]p A {1p]geﬁ@1qy>havga pipectifi¢ gqopp gttaqhed togts raa;thn gtoup, where
the prdﬁebchlvé) gup $sﬁd]‘ibﬁ1ﬁfaﬂ? Z)@él@etrdéliéﬁié)ﬂ'l reBRREBIEA Ylhkeﬁﬁzlﬁ& Fse more
anp

f
than oﬁe %%(dle Wzl}jref tﬁymrry ]s 8re cgv%]?%&dpﬁgd zrgﬁﬁtftg the linker having the
d631re@9a¢twn)groupgl.n4)]ﬁ@mgl awag)fl;om aydidotitfead. , tetrazol yI

t”fHeQQIﬁ{ H&Y" meéﬂg'a%cﬁéa% onl ﬁﬁ Q{t%ﬂgéi &Z%ggble of attaching to the

hi ocar b t hi oca I ocar

i
feaCUVF ﬁf%‘@féﬁ f aPﬁ aiﬁr%lﬂwp %‘ﬁﬁlg)%@)?PthetgﬁP%@ﬁﬁ ie Bftashed elesapable of
attachihgntooseHefricad spebh:ls oS lkdrest siidhiag @il %olédﬁleo ¥PoligdnhdZAAPolymer. A

spacer ‘i‘r{a;y?aﬁ‘gﬁﬁq tbohfi‘(fto 11ﬂke1t A Idt/ hlllﬁ?%/ grreI ciyhléave a cLefmcal species of interest

I C acCl qd,
bound & it riepdiyg arcal@omspacsr:may h&‘(ﬁl  § mntqhty\dxaszmttaclaﬂdu td its reactive group,

where fhid |p§c§’t§ﬂ't]‘y(f§ gf%ipd &eﬁﬁéa‘l’ly o? Bief:t‘?ﬂgﬁﬁﬁraﬁgf bR &al ﬂ’s]p&%ijma}é be formed

oric acid e t|ons t
in st B3 RBRE A podet opEbs Fbedia Hep pichrbine ikooneaqy afshehio asolid
surfacao A spadeanmylby eatematly synthesired vh deBertichiapedies @Mgterest followed by

attachohénlp E@&ﬁ[ﬂ%? Blr&ihg%%&hga pooegﬁ)ﬁ]iﬁ S c%nAo P%mn%]t ﬁ?efle%%t? BJﬁ]éeSS may be

car rovi des ace one
attacheddo g spagen th%trls @ﬁ@& te 2 linkpy, sibereehe ertthiestmc@ub & thew Btached to a solid

surface(dt hemtlb@ngtg ggrﬂgél%)ld@ﬁrfweoﬂ?é‘;ﬁ%ebh €s ﬁé& is %jé)&éﬂd the distance

bdmmcﬁafﬂ%?&ﬁ3@§ﬂ5%§ﬁ ﬁgW@hFeof one hydrogen on benzene
Hyne aerpiw‘enlytblngh@uh)rﬂ@r ad ghaserDinphesaylinkedsavixghiitlel €@ propert1es ofa
linker z@l@%\é?acep e 6&8@5&[&1@1{ le?ld(‘s?{ﬂ:ep ﬁlag HF g)?rltﬁéé z%& Ht N8l & it or Syitllesized

eXtem%V&Hﬁaf(aC@@)o a39lid S‘ﬂr&cﬁi ng a I i near or br anched
kb $drint* ubﬁﬂlgS nfedfid 41théh Fa rhﬁ imatdaNthat 1rs beQm@ﬁll}ﬁeﬁﬂ/&%hyswally

I
o SRS T G001 8 e GERLL mern
as welljgg b}é vearcyas IW@I& forags (Aspessidrufotdee rndedipolp f@ces)] dledtlon dond¥akcceptor
can be substituted on benzene for one of the carbons

and associ ated hydrogen tojpprovi de pyridine, or and
oxy radical can be substituted to provide pyran.
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The term "unsubstituted" neans that no hydrogen or
carbon has been replaced on an al kyl, al kenyl,

w@bdoggd943 cycl oal kyl , cycl oal kenyl, cycl oal kynReT/US2005/042243
aryl group. The term"linker" neans a nol ecul e having
one end attached or capable of attaching to a solid
surface and the other end having a reactive group that
is attached or capable of attaching to a cheni cal

interactios; in@Salié coJAiBARRIcosipldk afiSn, BowdIBH: bofihE oY é)@/orggﬁ%%ol?ncg the

ol [.goner, or a polyner. A |inker . alTea
aforenfepligieh hicgaling et puoVill) 5 fin ol 8E dyeoh pEb RS dcbemical
species piintesest, aftachntent efst lidker od attahiniest sfeadibweition Ghlsr afM spacer. A

L qeh i oup attached to its
coatm% b%ﬁ%@?ﬁgﬁg%gﬁ%@%ﬁ E%(le%r%p“?%ét ive group is

c Tl lle?c%’le e ‘eeactior hasrisedin rpaqtiveoy edatbtéon chatingeereactive or
reactionEyy et aiepis Hex (AR & 4 dHRMmi Rk BEM A gﬁa@fﬁﬂgﬂ fhe layer that is
capablngkﬁo% es, are.c V%I gn_t |%€}4I$I ne{j l}’gk situ'to formthe .

F P H ISR, oy gLt hong £t W4 et # YRKGrBagsTr SfhsE ehamycal species to
the laygierycoptingn a sol id surface. The term "spacer" means a

ey, bs | e of

o S IR TR0, S0 R SRR o e
uniformitiss withthe layengy cqatingde ellow neplesyfar spevies te diffusainteandghrough the
layer ot agesttalge of attaching to a chem cal species of interest

« | I, mal ecul e, an oligonmer, or a polyner. A

%@1{‘3*%38?‘? BsSiRo o «farsf i bRk anachmipdp Wager Waals
forces (lisnsrsinn ferore ard dibelnifarats),spetior sondr-acodptorasterabieiRportBetallic

dihation/cBRAGlek M e &bk Risorpti
coor' i o g B ﬂcg éé&?%%nébgli}%g? Ehvegﬁygrslglg%t?on?\% E(irgést %.é‘ter adsorption, a
specwsglip%)f TRIVEY GG 2 Pelachetipending omthe syidcer he Fessics.zndyhe
environmeental@bhditiols. spacer may be formed in situ on a |inker.

£ , d. then attached to a |.jnker

’:ﬁhr%g«g'g‘?i %1%22 drfe?eé%, lélcaﬁ%g%faf; araflgrcsg.r a%eléablglc’gespeqﬁ?spgg that are
usuallyeaprageethiniacoliyn #ndspwdarm, whestie midedpospe deesedibr some type of
chemicahdrei@hemical b, %’ﬁtl@&f‘s,&ﬁhﬁ@ﬁﬁd. e Qth% &k@ﬁli&be[rf‘ag?ﬁ[e typically

e,

ta d.to sol.l d surface. A.chemcal species
Smalle‘ﬁ}ﬁ%% {rf‘geb:f?“’ﬁ%&%r& t S0 A9 de i aRErY FofEHS 19 3 MierpaERveRf
electrodes, whereimkbe ¢lestrvdesart e spatific epait ot wiiero$ayt hen
b aghedvifess &Rl fag tive, sight. .on t.

desirSOLid s u%'l? %e,(ﬁ%ﬁg_jéur Sé@,gﬁggﬁ%ﬁs&g%&ra _esdetg%agéjiflgﬂlﬁnpyebetween
2 desingt s dgpignedt fbemisel oiduorbatniol wegicaanst the spasies setualisyathesized. The
term canabfiedtosuthdrassaes il BSyitREsB suel AOIhB REEQHS b 4Y6LEr RBFng on t%‘le synthesis

a

i " means a linker having both the properties o
qua1ty|§‘1|91‘;f]l§\2eﬁd and a spacer. A conbination |inker and spacer

g tesm “s9lnatinad imeans 4 q:i_lemi@all poocessyin twhérdi spbantensdleculed dnd molecules
or ions 3PH s@ltifeR6MB O fcfi‘m%@o‘rx%gﬁhﬁ f\%{é?eti%g}tg%o&ﬁg)lﬂld i§ g%?elr;{;gf a loosely

means a.thin |ayer of teri i I's chem
bound GREHTS: id ePneiancion o0 fercesidiaersion ioises and diesi fogs), acid-
base interagtitres (alkettamhdot m:lcqﬁsﬂhgeﬁacﬁkiﬁd‘)@iﬁﬁic bﬁ‘tell'ﬁ&‘?(?ﬁ Bf #@dal complex
: vV r al s rce .
o B LS i b B P S o
dissocighpgecige tush s peidt anddesdsolmsadditionathe cencentration of salts as well as the

charge 608 ichakff@négemphexat i on, coval ent bonding, or a
gﬁ% i nation of the aforenentijoned. A coating can

UTlle 28102 SRy cOmPr SRl rdelle agaresendemeseds 2a i
polysacelraivic baipolpee hmdbis ofudllytobtairsid, froah satke® MNgatse Bad d I8 ely large

berdf lg}l&[}% ; igation |inker..and spacer. .

e cog? (lg_liﬁgﬁq an é%lgﬁglﬁ@;é@lgngfﬁ Soglr?bdgg': gﬁﬂgﬁedls ia?ﬁaléble

commergially in Fpude apgarof mateciiaeweights'and aropeies. as used in
reactive or reaction coating or reactive or reaction

| ayer nmeans that there is-z¢chenical species or bound
group within the layer that is
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capable of form ng a coval ent bond for attachnent of a

i nker, spacer, or other chem cal species to the |ayer
W@Rr006059HNg. The term "porous” as used i n por ORGT/US2005/042243

reactive |ayer or coating neans that there are

nonuni formties wthin the layer or coating to allow

nol ecul ar species to diffuse into and through the

| ayer or coating. The term "adsorption" or "adsorbed"

r@%ﬁnﬂ“@dﬂ%@l@@% or8 &8 hAEAt atﬂycoYlﬁﬂerégﬁﬂy X?a"i‘llaﬁlefc%t?(ﬁ&d pore glass

di s e on es and di pol e forces
mateﬂeﬂo%? azftr@emg RUERQSFS &} g%lﬁga cgpireHsdaiors glass (CPG) is an inorganic

glass aeiadhadhi o Mhphexaéd ®ring @ a ﬁrgbcwﬁmmaéﬂ@iu §facé.he

oF 9) |oned forges. After ads 0 ec
CHPLEAR bRl Tt bhCloeB4RERp RimiRo FRES) or W
Exmnlg@ﬂqfa@@osaqqhargbemchgle aHord, alireseomrabinosendenxaitibose, erythrose, fructose
(D-LeG6R), ta%gfh@ﬁ)se , BiRol&e ?ﬁibsemicfbﬁ@ HlodY, mefnﬁ{;fer 1§sut,d§e r!ilﬂ)ﬁe nbulose

) aner su havi ng ecl
sedohghEflate) ' tohgetboss s et &ﬁﬁhalaﬁaser(éx}?qoesyﬁaamamm@r fsBffose, talose,

threosgagtulsspodndegivosbe used for sonme type of chem cal or
Th
bﬂ?ectjgr%ﬁn cﬁ@élcc%ey %162 S t%r%{lg}? SS 11%{ed%5%em3e{ Eoprﬁ)l’l‘fé)ag moIPecuI%

on a mcroarray are

Exammﬁmf&mp@ragdesundudmmylom edlobioge(4nfd-E1-placoryyanosdfldghicomyranose),
lactos@n{ﬂt%e‘@[@-@ND‘glu&Jp?ﬁh&s‘?ﬂﬁs lu&ﬁ@r ﬁieﬂbﬁ)@(ﬁ%%br@ﬂﬁoﬂ&&osﬂ -D-

ehucosel GriEfee gé—g)a%ﬂft@uc%ﬂg%%g- Sfcionely iaph ond by feee
Ghmqmagnmgl@ﬂ}ghmvpmmmxymbetmeen a desired or designed
k h
b ua‘l‘}‘? tn%ccﬁ%r?&e %{Qgﬁsat!lme%gﬁ r?ﬁnléﬁ%%pi%? '?‘o?i%?ﬂl% anolecule.

synt hesi ze rmcan r

EXﬁlﬂRI%SsQféléﬂF%C ridosinglugp safBnesp (GO-e#bCealertopyrangsyh Dr-glyenpytsnosyl-B-

D-fructdfaiah&igde) and hﬁleﬁ&éﬂeﬂ@%—@ Sivedpytanoag il ©8ep-D FhetdrghiBsyl-o-D-
solvgﬁfon nmeans a chem cal process in which solveny

glucopyiingaititdes and nol ecul es or ions of a solute conbine to
f Brertern Cpokyraoehdridetheeass mordiba tmpeowgars lisk getogethdrity fcam one

molecﬁl@%ﬁhﬁbré’ﬁéﬂﬁte@@fﬁ%&)& sﬁgélrdoag&ﬂgﬁ}qﬁ‘f 0?¥’ erd Ekar @ ase

per si forces and ces
PolysaFﬂwég%?dflae inplap, SETBHOamGT C%%Roé # of elnopse pafupitYnggrches, and

cellulds@ni ¢ i nteraction, or netal conplex interactions but
Semﬂ%ﬁmﬁ?ﬁ%&ﬁ@t bonds In water, the pH of the water can
ation of dISSOCIab|e speci es such as acids
dndnisabedimenhofitie prepen inveriione emelestradamiionanty leaingsanaslsorbed
porous\/i’@elldtloﬁ%}fehﬁ)r ‘iﬁlﬁ{rogé‘d SRtk hSal AR ;ﬁ‘&fl@&i Tﬁ@inY&Bér% had BPlurality of

electI‘O&aﬂa%gﬁe%%ﬂgéPB%%F Berelghs dacins: gy@ﬁ%ﬁéqlgy%gn%é tp 4

compuirs eahtkol spddemaithed dlléwmeiesﬂml\deniy ehgaodesiadivalmalkly or more than one
electro'a@ ld@éljgﬁﬁ %)V elk:ﬂfo%ﬁ %ﬁp&rh@{nd?qjﬁrg )ééﬂeR&Elgéj&Sa ch‘AE s&glon of two

electfoé?ﬁal qsal)l(b(’fcs@ﬁlﬁﬁ igranyay 106 havipg @@ qﬂfdﬁg ef el@ﬁmﬂ% e ghegmbodiment
of the p&%‘s@hﬁﬁ'eﬁﬂﬂl B aReftlell BSerl fIﬂAt ShbWh 1€ PiufOl A 864 eRONE electrodes and the

T R —
groupsgldd eTlad reactivatgrmipks 02 pamr’t@ @d)qus stheCP@) hiydroayl 1ncﬂuxhggbmtmot limited
to amnge @é{%of@fc%’éidahlfcl%we 3310@ a8 %ﬂ@% %(ft%le? Vata Q)Wgﬁﬁsghgrgﬁg-based

e dnpunt space, nong

ComPOHe% apgtbersmps lmﬁélrs_i@we Eraur%k%dhq @dsawyd et 048 egars.

substantially on the electrodes but substantially not on the substrate 106. In either embodiment, the
adsorbed layer can be chemically blocked and selectively electrochemically deblocked to control
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Exanpl es of nonosaccharides include allose, altrose,
ar abi nose, deoxyribose, erythrose, fructose
W@ robevdse), gal act ose, glucose, gul ose, i dOBET/US2005/042243

| yxose, mannose, psicose, ribose, ribul ose,

sedohept ul ose, D-sorbitol, sorbose, syl ul ose,

L-rhammose ( 6- Deoxy-L-mannose), tagatose, tal ose,

t hreose, xylul ose, and xyl ose. The term "di sacchari de"
the loc'ég@l% ftcﬂé}niﬁllg—gsc%gl& ?%lhco 91@&4’1)% INﬁllé ?fe%n(?irﬁgeﬂ%%gwegc‘tmns on
HOH-SEQWI@WQP@@@W 08, ﬁ@@;?lec@@l ARASPYT an os e) | act ose,

mehd LEEHE @gx@acgioﬁqmy b ﬂﬁ%)\hllralﬁiyg)'f HROSSIes cHMpiidel @ $Bemical

speciet BRI Qi BOIDE)TE PP L sayhicBRoPdetl Sdhed from the

group tomsizahg sfem()msllhandmydlsamob@ides arifedlaidep polyethgledelycol,

polyet%mgneI ﬁg&gl déﬁ\laﬁgg G ﬁg&rg%rsu%ﬁlﬂﬁd@&ﬁﬁ]lasp g&{nﬁlel fI Wil III, formula

to for
IV, formyla ¥e frmpladds alpchf@rrgglé Vlgfapﬁﬁ@rgbmahons thereof, wherein formula I is
(6- 0O a- D-GalactopyranosyDHtxglucopyranosyl b-
D- uctofuran05|de) andI£§Ie2|tose
a D-glucopyranosyl >3
fruct of uranosyl -

ucopyranoside) . The term
©chari de" n@

Qan three sugars |inked
e, but nore accurately
or oligonmer. Exanples of
chari des_ i ncl gtle i nugen, dextran, ( 5 R7
conposed » My s e EUbunltE) é@%méﬁgémlg%E&aEQ)mR formula IV
cel lul ose. Specific Enbod[hhnts In an enbodi ment _of
t he esent invention, anlgl ectrode m croarray i ng
an gdsor bed porous react|$% | ayer for inproved Rs
esis quality is pro ed. The mcroarray has a
to a subs N

ter control syst at all ows sel ecti
Rﬁ ode individually o z s R§
: gro of el Fi guRés | A s&hemat i
¥ of a crossz£ﬁhgggﬁéof t wo electrggggd%aﬁqﬁllo of such > and

a n1croarra 06 having a plurality of electrodes. In

one enbodi :‘t of the present invention, an adsorbed

| ayer RO4A showg-RA Figure | A covers the el ectrodes

t her et o.
roups 182. Theppeactive groups 102 can be groups
formulgt\Wéis t han hydr oxyl>vibgeeinmiing Biagensem|litaitt ed to

ari, mé, R¢ andorX b e d@mﬂ}a*ie%téﬁd‘ﬁ)m ﬂﬂé'g@éup o%hiﬁ?cﬁ% of hydrogen and

s A A B A Daan B el et arv

heterotyjiering (B pohnydle solys tadbidlaldnidgalkoky aelle edylagesxysatbonyl,

acylo n%ﬁ%ﬁmnea'l@ngé’aﬁ% cjﬁgr{) quzitrnB ?staeﬁorélggr %rﬁlﬂo eclarlft tngamino
hydrazine, ariges aksg0%sk FER0; v@qygan@wé@t% ég9eyAnaty fhjocyamte dilatnate

1soth1c5b§)£ﬁafc9 hsfobk&eﬂo@%&to@ E&e@ﬁy&h@%ﬁ%xyﬁﬁ{ﬂ& b&lisnih6) n$teR6] dhiGooxy,
event 1.ng ca

t
carbortpRfsh, RSB Sxflor ARG B SRR, RS sy Buosuttoxide,
sulfonFbiosulue.selfatpohivl fate dydiosyl, fampet, hpdroxyrerginhydropeyoxnf peroxy

acid, BHBRLYOHESEA MV 589, Rtrb&e Bk&Rbyl, pentazolyl, sulfamoyl, sulfenamoyl,

sulfeno, sulfinamoyl, sulfino, sulfo, sulfoamino, hydrothiol, tetrazolyl, thiocarbamoyl,
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speci es having at |east one hydroxyl group, wherein

the chem cal species is selected fromthe group
w@omsiosoehng of nonosacchari des, di sacchari des, PCT/US2005/042243

trisaccharides, polyethylene glycol, polyethylene

gl ycol derivative, N-hydroxysuccinimde, fornula I,

formula I'l, formula 111, fornmula IV, formula V,

formula VI, and fornmula VII, and conbi nations thereof,

tmocarp%ﬁlgltﬂlolc%%nyfx% t:hﬁ)cgbf)&;}&d}a%d]lol tlh{;%cﬁrb'c_)%gﬂgl #%n%x‘u hioacyl,

thiocyapiio, fhiosepirarbeizidonthiosulino; Hiesyte, thiograido, treazano, Rlazerm triazinyl,

trithiodtHo, ﬁ'ﬁ?uﬁﬁh@ﬁﬁd isndenende E&lhysuﬁﬂioﬁ (%lﬁfbn(ﬁjd £, hlfor@h 9dtBzonic acid,
i st.in en | tut.e y

sufinc et B it oA hie 306 ST Rbie SSederstl kyl

Rk peeifdrably lselecnt@ttfrma ltheygrotp causigting hfeltedaama:tgrml graupy cargonyl, and

substltﬁ'trég raRc?ln)[sﬁ tﬁtgd gﬁczlu Pﬁke@n C%ll%}?(l C a Hﬁlg?; cﬁuﬁﬁ&%}{yl, @}%‘I'Aalkynyl, aryl,

. oxycar
hetel’O%MC @3@9&@5@9%&@9 gr@é’r boxy ani no, secondary am no,
tI@"" AndFCYar e feCablyind el aiely salettd@ frofl i@ 2@XY coyslifg of methylene,

nat o socC t hi ocyanat o, ful m nato,
ethyle’? B’E%?’@B?/ A’H‘\é'? & ﬁ’eg%eéjlee#gig&%ﬁ a1, sel enocyanat o,
dhrﬁ)umyanngi strucarrgl Wiithitwo carhons Qfs;oqmlamldmndys; selected from the group

. con51s (ﬁ%ﬁbéﬁt&tgﬁy hnd M%Sﬁﬁ@é@éﬂéﬁ AXEATR ISRV, @9’61‘6&@1@5}1 loalkenyl
Su , e

t hi dsul fOXI de, f;’
cycloa%l%mblseny étﬁf@rocgﬁwfrmgeanwﬂ ¥ali¢ gioup- Rﬁy‘éi? sqjed frerp Fhﬁﬂroup

cons1sﬂityg3|<5ﬂvmd1@@am<lyydrda@dr oper oxy, peroxy acid, carbanoyl,
tﬁr,e%?efb? the'm S ll%/ofsaccﬂzlirtld'e s sdl éc]tt%do %3 tl%)L(ﬁarnEﬁ/ édns@ﬁﬂ]gt (?fzefl)lf)é(é altrose,

arabingsgl tﬂQ@XYISﬂQﬂSﬁ cfwﬁm@@e ww@(%wloseétmmsylglucose gulose, idose,

lyxoset ﬁibﬁlﬁ)@é BRFBM, LiRRERE RRDRELy- Ltlﬂérﬁ’l%’é) Q%sé‘%%ﬁ)se sedoheptulose,
rbon ﬁ%dram do, h| 0

ar box | o or
'SObetﬁ 5 9?6 sy awa%ﬁfaf%t 6 Dt el Jatfesaplyothe
disacchdridessiiel cotedtffunothegralp, cohsistaparfamytase, a:bﬁotﬂoset(4+l3a]2+g1lgdopyranosyl-

D- gluctoh#q%ll%ﬁé cftc%e s [11 8l &’*D: ?l@lgéiﬁ/mé’l%y}gfﬁ %M&b&? gné}fb'ldjse (6-0-a-D-

razoni ¢ acl )
Galactgpiyrpnas Br&&wom)cpaé%mase @cﬂ)%ﬂdﬁ PrRX 9P E-Lrdfugtos@ingpcrose, and

trehald@@ MG[dc@pﬁﬁﬁ&yleﬁl[ﬁgLuc@%frarﬁ)siﬂé Pestatbly tisakiecdheddd ik @lected from

t b
the el ol TR R TR R o E e R -
fructofatangsiye), and yuel ezitbiey(0;- o-d3-gluoatkatogyl; (1 Ao BHkyotniliranesyy-o D-

1 pgpdtjj Lggyclic ring, and polycyclic group R4 and RS are
giHieo %Iy i ndependently selected fromthe group

cl?fﬁéeraobéy thig pkyeitgiens slyre hagp mplechkr Wstehhetwae approximately 1,000
and apbttix)&hﬁﬁl@ 200001 ibre lpeafexanlg} bbe»@ﬁh apgroxiRGitdp 5000 @drapp@ximately

15, 000} (%?&I 1003 (?r?fé\ffagfgl bﬁ:&@eeﬁ %{)I% ‘?na?el 71966 arrfc} %gg(%m?a‘%{}/t 10,000,

rom’t t1n and

ultrsfebably, thet mib/eélmlw gl)@bk@ﬁﬁwatl‘ffalls l%f}lﬂ@tﬁd fr@l}ﬁdh@)apkly ponsisting of
dlethyféiri@ E%lk%ﬂx&hyl%@élw @69%& vl Yok yicoNedvRIo Qs ﬁér | GmidoWeups, 2-(2-

aminoggre) §#¥aﬂécﬁt¥m@ oﬁlga%th»'gl%ws 3|§H% t@%@;a@@g L - digi@tne glycol)
mono mﬂe&am(dsthyle@ly@l)sebmalm etheo mi(tthglege ghypolh; o08b sdsylatg,
trl(eth)?ﬁ:neaélg@oﬁ)e g?{ﬁé’ng Ose rtﬂgéﬂm&fe %%%Bﬁ?f&do%@ff eth%lr ¥x’i@(h9§e‘ﬁe glycol)
mono {:Id@r@gnom))m@j:b}gl ethmﬁﬁ(pﬂylen‘gglxc@ls)énoqg tp$¥h o8 el%yl ether, tri(ethylene
glycol 0&? 9131())1 1honGBRAYISE Sther, Fcétﬁ@&ﬁlyné gl?%l?ﬁ@no aied Qﬂﬁptté«tfa@&Eylene

co B SRt B ka0 GioreASSL 05 g LR vty

glycol) mono tosylate, tetra(ethylene glycol) mono benzyl ether, tetra(ethylene glycol) mono trityl
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di saccharide is selected fromthe group consisting of

anyl ose, cell obi ose (4-b-D gl ucopyranosyl -
w2@b0s39py/ r anose), | actose, naltose PCT/US2005/042243

(4- O a- D- gl ucopyranosyl - D- gl ucose), nelibi ose (6-0-

a- DGal act opyranosyl - D-gl ucose), pal atinose

(6- 0O a-D @ ucopyranosyl -D-fruct ose), sucrose, and

trehal ose (a-D d ucopyranosyl -a- D gl ucopyranosi de) .

ether, tggg@%?e%ﬂ% 13{5:56 %@ﬁ%%gg‘wl gﬁle}, %etﬁ?étﬁﬁ&r?edglgxfo‘?)%&el -ﬁép%fﬁll ether,

tetra(ethglege glyeolEmonet! yjanaheibsyl tetr(gihyieap ghvaplp gipmo 1-decenyl ether,
tetra(e@lé %@k@ﬁ HoRAB Q%rﬂ@aen?ﬁdhdfeéeﬁ?d(étﬂﬁene glycol) mono methyl ether,
Y

petahRaEgen ek S N ok YR S SRR gk R mono

methybagiperopentedethylyne gl9O1D) moabd @pyl mooniormiy btther2iex@@thylenegycol) mono

allyl etﬁ’lEle Bg)g(aﬁan%%’le él?@%@%ﬁ@%&@e?l %egig&g‘grl%]@%lycolt) mono benzyl ether,
hexa(esny selyead angporibb ethet Bexaigshdsacry@lymans bb@ﬁenyl ether,
hexa(eﬁfy@ffrﬁrg?ﬁbg ;mdrdel Héiitéﬁ@l hdrenaa@iiytale g@ﬁbl)\t@dﬂo\deodtélyl ether,

nexal S0 R e <P Drihey RO SHep Sorco B ng LReny  geeny! e
hexa(eﬁa)hmgbp:pl)my) AahaMQplgnmy}b gj0n@ -1 (ubdeceniyieslegrhispiayethylene glycol)
mono gﬁﬁ %{h@f iy b R 'eﬁi%? hgﬁtx&qule @%mop} ot tosyl

[)
mono @F&h@b@t}m ?péa(sqhvgfr‘pe ﬂﬁfmovg?%mﬁw @W@ygﬁty%mta(ﬁ%lﬁi?ne glycol)
mono 4108 )ethat Q)cta(dth}(lﬁie@jfcﬁl)&n@ioytﬁgﬂa)te Wﬂ@etﬁb&ﬂﬂeygly@ﬂ)hﬁ@no tosyl mono

allyl e{hfa «]EejCX{qunﬁl?en% 8%0%”196&1%}{1 6{1‘1%1‘ uﬁﬁ&%{eﬂ}yﬁé’ ! gﬁ] %’ﬁln‘?ol}l% allyl mono
methyhgt gvour)dem{nfbym% glycetbmenatosyl m@tqmﬁhylt qtheqremdycraé@tbylene glycol)
mono th))l Cer, o@ﬁﬁ&:a@étﬂlﬂéne 1 'Iﬁ‘(;ﬂ'(‘)YaillyﬁétH&r octﬁ(@ﬂﬂ’yﬁﬁ@gﬁf‘:eﬂ? Qleca(ethylene

N AR IR AR I ARG S R T

octadead(Ethlyleat piyrol) tbehzapheionylieesa@thyteak glytm]) allylathsr,dteezophenone-4-
hexa(ettlgﬂén%(gﬁc%yl h%{;]&yg Ft:ﬁ&o F%nzﬁ@ﬂaﬂo@eeﬁ] ﬂ%aé&h&l@ﬁe glycol) octenyl ether,

benzoml@pﬁlﬁc W(@hﬁé%ﬁ wlb degemnd ethem émhen@%érhexa(ethylene glycol)
undecd§i etﬁélenhwumenaf @@Inb Arpeh(hylens gﬂ?ddl) Atyhether, 4-

ﬂouroi% A 8?1?1 %1%6 a }gsrgegrs ﬁly@gn ec Cag I 43%yﬁg<{x‘ybenzophenone-4‘-
hexa(etletens(ghycol)l a@m@@w@hﬂro%ozophmmheéeﬂnyka(éhw’enq glycol) undecenyl
ether, @%2&1%%% ¥+ﬁf€ﬁor9:| Ly Geddce tﬁ;gl@ﬁ’e ﬂ?&ﬁ?’éﬂﬁ EMEeF 4. hydroxybenzophenone 4-

ene gl ycol)

no net
tetra(eﬁvé/iﬁps @b@ﬁ§5 ragee eyl PERSE - Rew Olelts@wzoggﬁ@nﬁét tﬁwa(f‘éleﬂ@w glycol) allyl
ether, p@mﬁlpl(cﬁmbyérﬁﬁphegbly@an Ll)exﬁ@ﬂ@ldnegWeommbcahﬁ)étheﬁmher

morph f (eﬁ%opé%ﬁog% ﬁ-t%c?al?et?éyfl 11e g(?yci?) e?thyl eneﬂ%cﬁéﬁ#lg%{)gnzgphenone-
4fﬁdéﬁw¥me€bﬁébUnﬁ%&@ﬂ@ﬂhylene egcoI) mono trityl ether,

SERYILE) @héﬂdﬂ&@é& pOTBROredctidf )fa%@i/ bhe@lib kpecies having at least one

hydrO)Wz tlﬁ%)/ql erie I*gqré gﬁl ggroqmgsqtlr[ggﬁ Leegﬁgtlmose fructose, glucose,
lactosd) ®EE, AtHG, laad EEG ha&mlg)a mal aanldk-wekegie 0§ hppedtimately 8,000. Most preferably,

the ad%%(e%(p%%ﬂ}élr%&%og h;ﬁm%p% il gﬂggrg%ﬂ%as%lféq{r}’groxyl group is sucrose.
b dipye

I"ene enz enon
Most prefg

acélm éaryer Hepladed nwr@%@ef@twom)d ghisese firflgnger DNA

chainset her, hepta(ethylene gl ycol) nono nethyl ether,

PSS B FESH A R B g rscin
layer. Th¢ Buflet hydupremgtiyes albpumberal tiathed tetheereaction laytr b lyltbeses end

gl ycol) nono tosyl ate, octa(ethylene glycol) nono

tosyl nmono allyl ether, undgga(ethylene glycol) nono

nmet hyl ether, undeca(ethyl ene glycol) nono allyl nono

nmet hyl ether, undeca(ethyl ene glycol) nono tosyl nono

nmet hyl et her, undeca(ethyl ene gl ycol)
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nono allyl ether, octadeca(ethylene glycol) nono allyl

et her, octa(ethylene glycol), deca(ethylene glycol),
waolowens(oes hyl ene gl ycol ), tetradeca(ethyl ene gPgTUBI005/042243

hexadeca( et hyl ene gl ycol), octadeca(ethyl ene glycol),

benzophenone- 4- hexa( et hyl ene glycol) allyl ether,

benzophenone-4- hexa(ethyl ene glycol) hexenyl ether,

benzophenone- 4- hexa( et hyl ene gl ycol) octenyl ether

I
v LA b e
COmpIIFes ]112) @g@omﬁ@ gglnyg@qq;s glyiswi. }In ai ¢rgbodiment of the
preser® hfveﬁuon%hefré&awg% 03 RRBRAEoth thheXp %bﬂs\{itﬁl@%f Hn¥fChydroxyl, and

carboxalg)ggg xﬁblpg%g)%ra it]v:e I(Ijlglgl)ééq% @{zn%gh efn tﬁe present invention, the monomers of
the linkertgyolipoaty bedectabien diregrdup duexiating dﬂ@/IDIéAeRI}IIAy and ymino acids having

ionic s&’&d&(&ﬁ? yalng %BlFxﬁfnatléTsw&Fﬁxtﬁlkbﬁgﬁgp%lﬁg&ﬂrﬁerﬁ of the present invention, the

tetra ene
MONogery prgrSsieqisd AeBpihe Stsive cansisting 10f decxypdanatete, deapaatanylate,
deoxytyideraen md @o&%ynﬁ’dyﬁﬁté Mdnﬂﬂ&@lﬂﬁmgﬁap M€ afbther embodiment of the

T o e G
cytidylateg e@cgumydylﬁg, lad comblnmmrp tiweréaf oloenathphemtaniénént of the present

mventro‘heltnf)ﬁ}{lﬁér? W s%l?:@teglf e Prhe gﬁJ g3él)ns?§tﬁg Ff lysﬁllg darélmn[e histi (}me aspartic

nmor phol i nobenzop et’h
acid, g&m%@gﬁ% PRSSR ST 2h RhosphorBreqping, PhORRICK R B0 @sm@ag@m and
ghnmnn&aami@nmhﬁymhsﬂhﬁﬂfcal speci es having at |east one
hl%é%%ﬁ% dlg{e?ﬂjgﬁ th% PISCSCH% %ﬁvegt1c£%1; g?éettho |lgl§r§§@68? (glll A% ngI?he electrode

SUcCr ose
micrognREGPrPHg, admmtlcpeqf thamrngs wactiohdayet amto\s givroanfay. In one preferred

embodREt Pl dl@ahﬁig)th@m@g&irra'ybﬁ% nﬁéﬁgﬁiﬁg chéanédhlﬁ 55@@1ddeamng

metho USRS Ee et mhed 21%5” por tesfrred
embodireert foraheanangehe nscraartalygthe niérosuenrio sk anddr usiifgeSHasn@leaning
metho& Llﬁif:tﬂg'@cltaﬁ{ed lugiﬂg %rhy%elfﬁé?kﬂae clk&l%fmg@? di ment of the

present inventi 1grou tached to the
rléé’@? Fghodimgaiof tharesenhiogentignoilie phisaisy pEelsctrdsbomilic eledtrode

mlcroaalfasf acsrbdiet Gronhe lgRptdoBest Eyﬁ’platlﬁm‘ﬁ}’gﬁl@ eséhﬁ:oﬁﬁ'&m@rvinﬁﬂlm tin

it By P61 5 8 e B SO e

no l@ommbommvntn@le ipbasineeleahiag geethod wqmﬁw&xpoﬂmg thelectrae
microa®fdy Wﬂb 5‘§ to®hy él%?%ﬁ%ﬂﬂttéﬁéfﬁ@ ttllxeoéﬁrfa{:y@f tfl? gl%étl’odg array. The

| ected frogm the group consis

inert g?a»ap 7oLy e ApbRRRUFTDLI o SPules Sihpessb SRepEe oL |
approxamatelyb@ditorEin inindted, hderpiehe plasinh yewtd 9 D00 Wheie REINBIAB Y Sitage is 600-
Y LI A e ML S
plasmasghg@berh ki qfi@theaﬁl@b@bmbmnﬁl@Ip&ﬁﬁlslatcbemegfmethqti camptibasrexposing the
electro@éfﬁh‘%ilbe[fﬁ&tto akhdritalPf REQRE ghWo&Mah PRb suﬁ“ Ee mﬂé’ OLirod@ afray

cted framthe conS|st1n eoxyade at e,
troug g G DO 41 ey g s ords

trimfluarethettent cagton dstmfubedenfothdr chanioilhefca@ive edi sRbiks.of t he
RE § SRRLrrd BRI ]tﬁegag %@Essls %er%ox?%ellflgr(f %n% Foa@ Eﬁas%rgments

roup consi sting o
PlasmagqbQSOBr %ste@dwvm@mueéstr@mmnﬁ@r fH60mim, avhotdirethe plasma

cleamr@ﬂ‘i%!ﬁtid&a)ﬂi r19és 4 tlﬁﬁaemt@%ﬁéb‘inzﬂ tFeRddk. aR steH%HQ RS SidrSarray is etched
e

cansi sti.ng of | ysi ne,
using 3R o Ak hn BB SR Sk R p o ke vacafapprorimately
600 watth,osehpresserd ofapprohinsély eight milioneandpho apAopad Y60 of Aroximately
asparagi ne, and glutam ne, and conbi nati ons thereof.
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In an enbodi nent of the present invention, a nethod is
provi ded for cleaning the electrode mcroarray prior
W o00atis3rpt i on of the porous reaction | ayer onPOI/URM05/042243
m croarray. hi one preferred enbodi nent for cleaning
the mcroarray, the mcroarray is cleaned using a
pl asma cl eani ng net hod and t hen cl eaned usi ng an
el ectrochem cal cleaning nethod, m anot her preferred
t . .
30scerf rﬁ%?égﬁga hg %or%r?é%’ri g%lrlr%c{ ‘lfsfugg &){)ﬁ@l{ éﬂ%ﬂ'ﬁ %ﬁ] gjro_}pﬂbﬁﬁﬁ@ew 8¥% minutes
using @u REpkagmg @pwgr @ amyr@m@eé@iy p8Y Hritya Séq reessisf apprAviEnatgly 50

nullltdh?ﬁldlﬁmfté@géﬁﬁg%fs fiety dffapplﬁkﬁﬁe@ay 50 Byte) FoPthe ﬂnﬁlestéﬁ Weahictdarray is
el eclr

r od e croarr sel ect e
ctchedysis S RO OLBRETUEFT F TOPATS R onga] plass pover
approxmatetyodiduedtisr, a setrpotéssmne toif apmxﬂ*eteljaﬂghtdmﬂlhion arglrak Ar gas flow of

approyﬁﬁgo% d}nﬂisb&ﬂs\%]&ﬂ(‘g{‘% g&éﬁgg%l‘ﬂf neﬂlﬂg‘dé% gfe n}gg 9‘[ a?ﬁjount of material
removgg Y 6ighias th@?dé&bwm@xlmﬁ@w%@ A IR A é«y@%angstrom

ofa planna ﬁﬁl@hce@@ﬁeﬁlﬁa]pd’a}b& dopbiited¢PEEWD) Silivbd gikridetfhy t he

t l.ectrod
ot T PGt ES LR i B B ther i g icroaray o
sulfur hexsdlwerde lagmes foo appedximetelafbhtodidi miatitsh,ywheanothe plasing power is 300
watts, @Bé}&l&s%?a rORELGe ébg%%}&ngﬂsegﬁi%t@%\(ﬂnﬁoﬁ ZROWY o Gow § 1f24 cubic

vol tage is gg %[essure | S
centnnﬁeé% per MRS ip SisORkAPIA RlATRaTham é‘i:tPrr Eblys th?@é@fmweanmg method
compril@s atchial theletdcerofd Mioidareydnrh eommiertifd Retdiive Ienbrd iPi@nta, system

(such 54]6 @kcﬁ%ﬂ&n %beﬁﬂ)'Pﬂ% ﬂlﬁts%gm‘%&ﬂ}’{ Jlfﬁerﬁmecﬁﬁg?st & e(-iecttroﬁe) usmg (1) an

e mcroarra
argon plagmp farapproginiaial 2 é¢ 4 Hautes ansta Y elasma aw@rmf @g@hxmately 600

watts, thH%fQ tB@prebRAct 'aﬁﬁo%ﬁ%i? §1ghfl_1ﬁﬁhtroﬁ%ﬂ 'tl’x’eeAlgg"a‘i, flo% is approximately 30
Su luorid

ef er eabl
scom; Q8 ARy e e Sy PirGe B 3PogeT e approximately 500
watts, othera thapieysureia appmmn@&éy Spexsliliesr addthaopygeh gas Balv of approximately

50 scc%l:?? ?% 'EFQ{Q%OB %ﬁa{gﬁ%s r[z?c%l?f g tgl ﬁﬁfu?elﬁ'ﬂg\qg &o%r of approximately
00 whsy mhgredhe Rpsereris a@)ramm@ﬁsé@lgbtfm lgorand e‘}‘réaﬁ Weis
appro;ghlaﬁa[gag,o:éce@m ng net hod conprises a three-step plasna

t t ched
PO RboBine, i Steclrihsly Sl RPRRY o s5EHeg Pleihe the
electrdde nptmenay mowesolwfonaydsvlduricasiddngd tBGOpulsitg eolumnsefielectrodes having
an alté?ﬁa@ﬁig ﬁt@erﬁt)f ﬁﬂ%d%h@&l@étﬁ'od@é Qﬂit orBidd éléc%ﬂesaﬂ@telaﬁg ﬁ?ﬁ pulse, the

active gleg Ibgé.pvl\ll?e:th%g{%ﬁé )éllﬁgt? tolys é{glgr%lpggﬁm?e F%ecome the active
electraiof rRox bavhtsebsgqsank pulkd) thieedectid i golﬂﬂnfﬁt@haﬁﬁlbﬁtwﬁ@ﬂkﬁingﬂle active

columg %R(ﬁ Qéng‘@} gglrgunggglu\ﬂﬁt Il“ﬁe el@ct?oe(fg chu?nsn’g l?'lftgmgce betwfef:n actlvF and ground

for th atm qfﬂ@e@lgangxg tiage rhhe p@icemm@lomqﬁ gmlﬁglc@pld i§ hetween approximately
0.01 aHA § 'h%rr RAYrel p?ef%ﬁaﬁﬂ%t\%%h @kﬂﬁ’e&‘el? bash®@ 1fPkolar, and most preferably

betwe%{g gg)éc:l%t |(i]/4 %1580 a}a}oh]atge"f'h gt% npﬂ? é@i%gag%%ggng 1s\ﬁetween

approzipjateby] amd & yindteghhomipr¢fetablyrbetn appréxk ingitedy 6 landvl Hninutes, and

most ;g@f@fagy @g%@ﬁgﬁﬁﬂ@% Wahﬁ‘ ?2’ %rug.ﬁégl Q'P? ?MQ&FUBX r(erDcﬂse elgctrode column

time) Jétbéﬁ‘i’qfi@ ammématfalbaé eH amb%%%atgq@r mrerm@féxablyéz?mpala@nmtr@ately 0.05
and 0. bgédbﬁ@sn a&p&oit‘i)réfggb rlﬁﬁﬁéeﬁ xR0 @B—(ﬁl@%&ﬁﬁl@ The cleaning is

vapor de Si |con f|Im
done BERBR sy R A SRR SC L B swoen
approxmpdy rogmt thepehivct and3e °A. Alftnaexpayurb o the smlﬁfrm:ramd and electrical
hexafl uori de plasma for approximately 30 to 60
m nutes, where the plasma ppwer is 300 watts, the

pl asma pressure is approximately 250 to 350 niforr, and
the gas flowis 124 cubic
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centineters per minute in an isoptropic plasma

chanber. Preferably, the plasma cl eani ng nethod
w@enopio5®es et ching the el ectrode microarray i NPEI/US2005/042243

commerci al Reactive lon Etch Plasma system (such as

Oxford Plasmal ab 800Pl us RIE systemwith a 460 mm

di anmeter el-ectrode) using (1) an argon plasnma for

approximately 2 to 4 mnutes and a RF plasnma power of

pulsmg PRE BB 1¥ Vg%ﬁ%ﬁik%l st1Yl@c?{;vﬁteI' 21? ﬁé ﬁ%\fe&‘xreﬁ efnﬁ)dlment the

rOXInHt

conce%{tbarsl,og)@if ﬁl&ﬁ@c}ﬂc@gs Qeapglag de (‘éq@nmgﬁws pp ggwﬁqu e pulse time is 0.1

seconcﬁ)@xﬁcbﬂﬁblmﬁpﬁr@tu& i$ @orh teﬂnp@iﬁ@@e usi ng a power of
ressur

wh t
B BRI Erfodront Tl grAShioraE Baghefad Sopprisgplcing the
electr(zﬂgpnlgman'ay ity a Sguts@erontagring BydragengregoidepThsermcémiration of hydrogen
peroxﬂ@ @'%é@tagyk%xéﬁétaﬁ SrQ.nﬁbib el;cgﬁf lﬁ@ %reﬁ g%&ldgfmore preferably

r oxi mat
betwe%rpa?pé%lwaiea ifn& @Pﬁmf‘rﬁ Ry drpgswrpesprada, hed mpstpaeferpblyhetvecen
approipiatedx2 aid € pyrcdf) hs@epn petoxddd ThE ednfiehteeidf teBhition IsJ'tﬁeferably

v S54SR 0y R0 A0TSR R, LGBt
°C and §@¢ ° ¢ rred npnst qufegabéy)g ween apprastimeatelydde’s andviOrf§. dhe time of treatment
is prefétabBf H«‘:@foééﬂ P%&Iﬂtﬂy @fmlﬁhlﬂe %ﬁ&i Q@ﬁl)ﬁrg %flje %Féfér@gl?%eﬁ&gn

I rs e active

After
approgig mﬁﬁ@f %@@@%@@8&32 Pﬂ‘gsgﬁné@mf %qeéeé%%g%tgfe%rh@pm@n@tpbmdmnutes
and 2 hbwe.tIn debasodh peadiereedtdndbodintisnt, ehed@c tritaties of IE}QITO gapbroxide is 3
percelg Ut?é ?rg#ﬁ%fétl tﬁﬂé %ﬁ)ge g&%ﬁrr %Aede@% %&%ra%@a %gﬁ% % 10 &aétSe’C éfterward
expos@s|te . Yﬁ?@é%l’@@’ﬂfi@ grdutea, themsicrgiarray isginge @emgetbﬁﬂkdmam

antor@leaibodint <t of e pﬁblérﬁiﬂv@ﬂu&i; aft B@soﬁitﬁ»ﬁ Rhefihdtis PRwvidbh €or the
acCl i.S

attachlg%gt? g’glilfi_ﬁaﬁs%rl d BOI'BIiS ea 1og‘iW 81?em1ﬁ28 rsgecbqsz? aclepp Qlectrode microarray.
The elegtade mcmppay)wlp&mttbhlyo Osdlutionctohtainingh eliemieal dpevixs tthat forms the

reactiddf lgflé?r'@}?ﬂh)fut%}rﬁﬁn@@ffhg&ynﬁ% %héimgald‘spgtﬁgs 1f4s G ndRLAatfinity for the

durat i on eanihg tine Is
clean 15!&95%5@?/ rsedyords enfer thssupnsshersot. e Heaémémém@pous yetween
approyhﬁiaWQED mAfRpE Md Hﬂlbﬁﬂhym&e@ﬂéfelhﬁlymeﬂuéeﬁsap RRENAES BO mmutes to 1

N T e T T e

maklnaﬁm’@mtwatl%myfembdmwatnu (gleer selyomtsi sre spitabde, pmadddingiitghols,
acetorEl VEBREtRR %Mrrﬁ@é Sldmbnfl én@d'l'l‘ijoﬁie%s %ﬁ%‘ gﬁler 8RB boratory

ref rabl et ween seconds.
solverli & & Bl Sunglea %&&%@Yﬂn&ﬁy SRRt A5 GRE ity guitable.
Any s<61v€i1talmd dBEolsathelclenddal pyeefes isduityblbelhwenceappiicaxdithd eeyhical

spemeE ﬂﬁ&&tﬁﬂqgﬂégg &)@fﬁq(ggi%elgc a(ﬁltaflﬁ 5%&915 o?e nérgfegab?y betwee cen

uri c acl croarra
appromt@ésdo 4enhg Hdlil@”t qryd nagst mfe@;ably bﬁwgmamar@ﬁ@aﬁebbp 2 and 0. 5 molar.

The teﬂﬁ&@ﬁﬁdir%ﬂﬂhe sblﬁﬁo&&ﬁﬁ@ﬁi@ﬁ@ﬁdn@ﬁ ﬁéfeﬁﬁiyf Yéth&en @ﬁﬁr@xinﬁte@y B and 90

°C. In one Breiergegcegﬁna anl E.Elpg Illsng]r aﬂT&&étSSé’uP% BEQ Ey mo?ar tsﬁcr;gse the
treatmpgrtives iatoue Bour| mda:h@teafperam'trd isswbdemparaturet heanogtdr pgésnred

embO(fﬁI%E ot g‘gdﬁh&?ﬂiaﬂgﬂﬁ@)hy Q&ut?&'m{d 2%91'?101% &%H&g tflgﬁ‘eatment time is 48

e nicroarray on contdin
hours; pd thsdemperanesds dé. CTA@eréEﬁE@w,rtbQ mmoaaraynwmas@ aping the solvent

used f@t&h@ﬁbﬁ&eﬁﬁsohﬂbﬂﬁﬁﬂeﬁ@ﬁﬁ@x tHEan@f & AABEed B Hedgent

droge nor e re er.

e B0 el S g SN B RD b eloessqaaray haipe an
adsorhfrd $»Dr0ps chetiablhyer heving @ nompipatior lmkbehr;d Pacen dinkepspaceh bttached
hydr ogen peroxi de. The tenperature of the solution is
preferably between approximg.ely roomtenperature and

95 0C, nore preferably between approximately 35
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OC and 80 C, and nost preferably between approximtely

60 OC and 70 C. The tine of treatnent is preferably
whedinsesi4npproxi mately 1 mnute and 24 hours, POF/ES2005/042243

preferably between approximately 30 m nutes and 12

hours, and nost preferably between approxi mtely 45

mnutes and 2 hours. In the nost preferred enbodi ment,

the concentration of hydrogen peroxide is 3 percent;

theretd ﬁ)‘? 1&1%1%%({7%@1&6%15 ggal@ S%}SVIH&P The ﬂf‘&o&]?aﬁr ta§ %ﬁk&ﬁt&’ Lf elgcttrodes

| ut ermar expos
attach?fy@ra@g rafsp mihgteirbthe legipdss aret qﬁ@ctrﬁm@albawnayct%wrai qegwyter control

systenUﬁlhﬁglo:i‘s%élleéﬁct%Cbﬂ&ﬁy electrdd? 1ﬁliit€1dﬁ:ﬂt3&d|tﬂi@8 tha@font Ql%ctrode as group of
ent invenptian sorption, me

etctr 5 55 e b he SRR Rh oviutisg b oes pEEAHRbed porous
react1dndymr Ioharefeatd epealimsnt the ankérésmceeisesgmthesized in situ on an adsorbed
pmou?k:&ﬁﬁﬁé con g& %ﬁ&hﬁ@de mcroarray is placed into a

uti.o a chemi cal speC|es that forns the
r E@b?dl@ﬁnqs afthe. prwnmmnﬂ% PisPradssn Bigurered gnd 2 avhich are
schemafi@ofaakoss @@ﬁlbﬁ of ﬁﬂﬁelgctfbabsl,tﬂﬂst | 280 &1 dﬁlfdléétrf)ﬁ‘] mldi*&}rfalyaﬂﬂ having a
arr u rbs.onto sur.f.ace er eo
pluralf} & QRLERS kit G Al SRRy Gl SR 200 i o
adsorhed potous reaeionplapdrdi0dl having tm@d hzignox phgrompts@0Y (Own after reaction as
an eth8 LSS a&é’ch%d Y@fﬁ% enﬁ%@uﬁ%%tof ﬂ{eerﬁl%fo%f}h})’ 26068 WIS Ekin g group (P) 212 is

| vent
show pprh?é&gﬁlj rﬁfr?éwg &%{ %@* %tgloaﬁielrgw%lp@atwg? ghe bischig zroup 212
prevertOsyneiekis atuich-cledtiodd ﬂ@atld)mclnwihpth@r ahbwiabi, shown in Figure 2B, the
micro;ﬁ’ﬁaﬁltz%g '51215 Jnl gdsoﬁ)i Hg&r&/l% F}Ja&ﬁo%?ﬁgm %0?19 gavqreit pe\éct%(ﬁ] E}ldrmﬁfl groups
202(sheyvwnt afier 1paeiimrasinether Ualkagal wheregibh lmﬂmelﬁw is bkientially attached
only t&!Ble&Hks 368, ‘lft‘ﬂtlﬁ bWen%d&%nE@ﬁie%lecﬁBd’esQ@b VADthat & Rlinker/spacer
ves

214 oAbt ER b B SR e R 25 sl poptd trough
an ethtrd inkegr2(2pPhoknlestedcyr s Q@drmamed ré&activd @roup 20 #r in situ synthesis.

Pinediele F&l&gf mg@ P%Q&lrt %eﬁ%ne hé lﬁ)lkf:r/ s%ggeﬁ % a[ﬁ‘gél%rogef”‘%thesmed in

most. pre ween appr oxi mat e

era
situ angdaging appks wﬁl\é@}aﬁﬁw 8qgoug splution; Ja Pﬁf? fertnd; qagpodiment, the
linker/fspad @araequeﬁcdxsmleAaebhme@@ngm @Q@r@x ktosed dfodd s8dtidn 90 two

d_enbodi
ot 2 T 8 HETRogr 53 o Chr e sugat o Ser Guff i adsorbed
poroug feagtiondayen 80hsshowa attiachbktottbermenredrtay S 06 sEledoe 310 shows a DNA
sk R R s BN 01l ARSI Bl A
Wheretnﬁg bnisopsat ety 1 Jﬁwﬁaﬁiporaweﬁ%@nt @ﬁﬁé%@tﬁl@h h cter
linkag8 30D &hd Wik tadinkéd g@upon2 attdchel atitley epdrof ahe lirﬁtelf/spﬁS@GlBI $iod@ding into
the aqﬁ&)%s §oq{1t\{cg}n%20u ﬁleéj?rfePerreh I@S‘ﬁb&ﬁlﬁ}%ﬁtnﬁa% C}m?tgr/ sg)‘ilce? 8ompr1%eﬁ a 15-unit

oarra
deoxyﬁlmcbéate Do eliaite ﬁsmﬂmzmh@ spr elleirode 308 gavisra nagrionic linker/spacer
314 at%ﬁéatthé}@t% Vi 51{ Q851 Akagl302n8d ARviAd s B BEY $MSterminally attached.

aV|n conblna on lin n acer
g b8hg RIRt: BetRinute 1?1@/8?%5%@0&@ B APRe deinked
group Glata dpprdash ﬁieammﬂ)aﬂay Foebacingse dar noayiotia dinkerfspateaBi4 i 1at well

solvat@c} &91%1% oslgs 18%kL2 ({}1 %ﬂag%“ g\gﬁ%ﬁttﬂ’eﬂ{r%?vouﬁ@ g{/ ?de&g; ﬁl% charlge on the

odes are
linker/spasen N6 18splst imprevea solgatiania a@l@péfe:mp@ﬁ 330 b)ﬁﬁVV@?t@«gtth@@é@f/Spacer

316 fromdbMingdbal 1’[sbﬂf BEcal®y ¢F chhaB rPaRid. @ﬁ&r?@?eguﬁ&n%&}éﬁts%e linker/spacer
316ﬁeleq}rodes ; to e enbo |ne§h ﬁ in gﬁliﬁggﬁrﬂ!a
iy HEEERith Rl TR Ysiisease st samelotafe
Additibaally solvetioa spmetfues pedikelytfonneten the dgneousinmddénr thepaadmizing side
synthesized in situ on an adsorbed porous reaction

| ayer conprising sucrose. HEpodi nents of the present
invention are provided in Figures 2A and 2B, which are
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schematics of a cross section of two el ectrodes 208,
210 of an electrode mcroarray 206 having a plurality
wo@R0oelosso43 odes, hi one enbodi nent, shown i n Fi BPUF/ESR5/042243
the m croarray 206 has an adsorbed porous reaction
| ayer 204A having reacted hydroxyl groups 202 (shown
after reaction as an ether |inkage) attached to the
entire surface of the mcroarray 206. A bl ocking group
: t t
chain &P}aﬁgé]f%;g %‘C'Ingﬂ(?\l/sftogfé?gﬁ‘gl tﬁel_%cﬁ %bsl I\?@{hoh?tye%gzlichﬁé‘by theory, a
well scﬂv@e@hnl@r/agancme skpscigd thaltpves éléqu:mét gr@umla@ﬂdsn afgplution to have

better @eréeéshs kheSQBRAYE BRI on IROMA dfﬂleﬁhﬂwﬂ@aae% w1ﬁ1la Qt tHeGhAS fifrRY

has, an sor bed rous, reacti.o 04B hayi n
preverfigR QRGP F SRPoReRE BEn SgBP SR et S athed o 4
subseqatiteyrodp arkaafein, of\sﬁiﬁe@.lent grtmpsr eaction layer is

SH{? itoﬂ%fnglekgmn‘@g ﬁ%ﬁ erE:l t(‘)a' L‘)gagéﬁ qgﬁ% aﬁeg 8nd gl&l@fy tﬂé present

inventjonrre pptdp st the seppa of W@@qunrﬂf rﬂéﬁt Fegept mﬁ@m@éa@ﬂﬁ’ efrskill in the art

would @il ré’eagpﬁze ARABr enlRlimbrtk edd @J?ﬁ@@fon? dfhk predédt A&REGON that fall
et her Ilqkage 202. The linker/spacer has a

Wﬁhﬂ%ﬁhﬂ*ﬁ%?ﬁﬂﬁgﬁ??$gﬂﬁ M5% 216 for in situ synthesis. In
one enbodi nent of the present invention, the

jeker/ spacer is an ol igoner syntheS|zed in situ and

avi ng a_substantial charge in aqueous sol ution,

pFlp efanaie @#M?Srmmoamaﬁ?eﬁ nugleatides prgparedivsing sglé%fe% aréserbed

porousOffead'ﬂNﬁ\ 1§p¢ntdnasé di€frdnOnsdrbatrayki FHdh Qn&o&tﬁ*@l\ﬁas&:léah@@ fising the plasma
ctro

cleanifi GEHAT 8] b ARG ERAL SRy o® o bsifluf phE Hefping method
and thebipde radeppidadeaneganéthon, aghers dbolsédhatinwhitertclaotngdeach

mlcroatnlcb.n T /eﬁb&gg?f 2[3 %)‘éut%g(ionlgl f ne[e &Qtﬁlllga} Q)gﬁgx‘rﬁ’ﬂﬁ %%L %beg porous
reactiondaes a%glégﬁ?filhé’ﬁ“s? © HagpRys Eskeifgribe Sxraenis Tpgiuded agarose
sucrosk] disthylesglg®il, dtisyl atetghwdol N-hpdraxysactsaimé trixdtiydesse glycol, raffinose,

melifo88 S A U, FOA B AU IO B DS A LARRYRIARBE R, s,

ribose] andueglibgsacer 316 protruding into the aqueous sol ution
3R fer dabh Mid6RFETWRG rﬁﬁhﬁdﬂaﬂﬁ@ ta, §o§(ﬂl§ rédciEIay &P AERFent nucleotides of

cither £ 118 B0 Higunt | { BRI, S R SRcRe: oot Figres S trough
10, welre sphoirehizphimesiiu 8 4acht nmodaedy t Aeresyathedis therB Sehdrarucleotide

il AR SRR AL A B

complex backgroypdsasiplgwas preRaErd ram) fawsesmélwlahﬁééd)l@ﬁ@awwz The splked-
in contrsl xa@rarlaméd pHage Pnbde ﬁﬁcﬂéﬁt adid Gvklﬁﬁﬁ latfn@uﬁtb @f §1ﬂ1ﬁbdl-1ﬁr¢bﬁtrol

wansofp S8 SRR iy Somiies et owB UGG ol ey bvbridized
to labelé¢tiel ijharlglﬁAmhgomldohdwe rThed&cear Bipenidléatidys Wﬁprpmp@@d from phage
1a:mbd§ Hhéléﬂt 'aélﬂ iAo %’u&? £ the §ALdBOnREBYRX ttﬂ@com lex

nker/ s acer on1fo|d|n n.tself becaus
backgr@ngl @]‘et meg ﬁle &}nélélep g @Hcrﬁlmé'@}éwg%quggg to view the
amourlt ofi Redrespieaind &kﬁ]tfah@mf ittt Moa@sbeﬁa'g owitlidmiztdeddctradgsad et

mlcroaigbgg tgtsgdh g’ \Pgseé’ongi ? k % X 0od? thQE hsé%mg aﬁuglce%%%giﬁrcl? on an %lectrode

struc ures are

having mumﬁvémaiqmcw ﬂmnﬁsemch aad evirigrd shiarpgossy @éhthmswnemitth@ edge of
the mr@I@ ]!nrh%dfﬁaﬁ‘ rﬁ@ﬁ‘le} dllﬂlhﬁ%f P RRRGE! wid Wibrd fh@reﬁ?iﬂlﬁnﬁpﬂﬁ&%mce at

gg(foun by theory, a well sol vated
bcm“mﬁﬁ FV ¢ expected to allom1a subsequent group

placed in a solution to have better access to the
reactive group on the end of the |inker/spacer while
at the sanme time preventingsguenching of fluorescence
froma fluorescently | abel ed marker attached to a
subsequent group or a chain of subsequent groups.

Exam,
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The foll ow ng exanples are provided nerely to expl ain,
illustrate, and clarify the present invention and not

WO 00bi0pd983 t he scope or application of the preseel/US2005/042243
invention. One of skill in the art would readily
recogni ze simlar enbodi ments and applications of the
present invention that fall within the scope of the
present invention. Exanple 1 This exanple illustrates

SRSB4 kB PP R AR B e s
porousTEztion rlaryay sTheEmbitionibeying thedyengeponiaingd A8 anM oif mepredeel 00 mM of
fructosf%l ARMROGhGEYH Igﬂ%oé@ t(ﬁl%nﬁﬁ@otfdQ@w@fc%hﬂh@ﬁﬂ%‘Haﬁﬁl'enihs of 35, 40, 45,

nin or._. usi t he cl eani
50, 55a§9@|g gﬂ%‘?%@@hdﬁ@’@&ﬂ‘g@f Ségcr‘?? HERAYEY: ﬂg‘ggﬁ a OWS a section
ofa miﬂ:t@@ﬂa? sedng esohiof the‘kﬁif&‘éntdb@lm bADN Aedliponndledtides. Figuresas through

t lg
35 soff PR o R U 0 SLLBARR B F UG sy s v
assessmbkhwrldimbomfeaﬂab@lﬁ: andag ©freAr (%qqeer@ﬁﬁ‘éNNrWNsl\lNN where N=A, G,

C, or T)nWﬂEg@tdoeﬁ%aJo%ﬁ@b 146108 Blend bﬁﬁlt%s@e@laﬁhaécaﬁh dlsﬁéclﬁi(ﬁ&é@%sed to
ccini.m d trjethyl en

dr oxys
form tgea:%/dpplil?sg Eoroﬁ%{e?%t{@g%r 1%5@8%3%&?(1)to dF%aqtsieﬁl an¥ount Of DNA that is
synthepiaéd/sttchst eectrogk yli’lmﬂheﬂmmre ngitteuhidiecbduad bpehaphy, aothed8@(h of the .

oligo 1§ ﬁlcire%&l n{ci*%gagtheacg of Bm?ﬁadéﬁ{x!ﬁ ot fﬁg E‘)NTA g‘f ?%‘é rs@s)éeptlble to

Oor ous reac
sheer ﬁetf@s elaﬁ linﬂ)ébe eFiaR oHd he alsctrpde wheh éwmens Fﬁeg @Vé@eli ﬁlucose and

fructogefﬁékﬁﬂe(ﬂlgweﬁ&ns@n@f I38A s9hthdds ARach SBAMWde! "IheFéfél*é”ﬁéncﬁng sucrose

with ehSpRga gtosr i Bl ra i Bigh 8% bt i8R 88 amde Using a blend as

providedl or the preagrs ivvenigorhy tlfte;rarrd:une ds well as thespdcing, betekgr tha hINA
syntheglggc}(ﬁgaaal t%%%g é&tt‘éxo&h{rQheé ranscript. The conpl ex

roun 1(rg)[pevvas re ared fromfluorescently
%}5@6@6%})&% &b %’@e gseridiar RhteerEPly of Rdep alew of a portion
of each ﬁﬂ@bﬁﬁayﬂﬁag@ al aMffa et adseb&l oraws iactivaldyer) $n Bignted, shedkaction

layer vgeg rﬁg%rgsé &0 ro 3 %2 r%g% thform uores%gnc 'tl?a%gnd'\éattet& tﬁpgynthesw was

pac
of lowrgyiphitydTrelg vt q;lah%zb@aﬁwi becmaqr reeweofcﬁ Seg@mm csfdht? @@sose Tway from

the eleééodee frhéjsyrﬁﬁeawa% 9&&&%&&@5%&&@&@&@?@1&&9 t@f@@mﬁoff electrodes
Il zatlon to

cleic acid
where o AP i G e it B <eut Bkl i ep g tt

su1tabﬂﬂormse ab apeloasireattiqgdayee! eot i de, each microarray was

f
ual ?Lﬂ' tS ?hg;rﬁa\eltl *ﬁ%é?gg%{g%ocsg %1%&&%}%1%%55 %%%d?fﬁgd E%ﬁ?orrmt}y across the
electr %owil@ Aaerercgpes, whishiindigatoghahigh Aualii pedhesopd sighigryeaction layer.

At eleéthﬁtte &01 Shére fad 06186 &8 BNt OF §fohtehgd Boréyeg | Rchd Qﬁ&e fb%\iﬂo@@w@rked well
unt of fluorescence and haV|ng a sharp | oss

as ap%?usfrfeﬁg]rogg%gﬁce at the edge of the circle. In
aﬁgumel thowa tistrhaiits qliabdnsyivijpsmdp be p swaissewbastion tayer. lybgdization
was d enalll él W HRLEESROGR sﬁltke | (@(ﬁ'ﬁlfolm&e Qb4 ehftdthat the microarray was

el ectrodes.|In Figures 2 , sSucrose was
perforpinghe Bynpests aéfiﬁﬁégneéa%waqnnaé%e fegu ¥Sd>ff apiketblog@aspiked samples, the
micro@RyGHEwER ALk BNitY 8y Sproxlietendpiddmola wihidg slidieselivanged as the

conttal ried 50 mM of sucrose, 100 ni M of fructose, and
POTOUS 5B Ut gl ucose. A i gonucl eoti des were synt hesi zed

wint Figiire ﬁgﬁlhsea@ﬁorsbyerwdleﬂﬁdens glycels Eleg@odes 304,506, 708 showed
umforHPtS? SHlerld £aab&NF sﬂdn‘@%saﬁttﬁe 0c®ReR eﬂ@cﬁ‘ﬁ@é@r M%Yeovgﬂ giéfeewas

OMB a section of _a mcroarra avil ng
considgrapiedpRnm FROYERE 05 DRI&UE § &m&%qt%aéw&%@ eﬂwﬁ‘@a .ggfgolz g?ecfrodes

802 arld80dutibwed some indication of synthesis; however, the overall quality was very low
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guandrants in Figure 27. Synthesis quality was
w@e®esswds by hybridi zati on of a | abel ed r andonP@OI/IE2005/042243

(sequence: NNN NNN NNN, where N=A, G C, or T).

Wt hout being bound by theory, a blend of

nonosacchari des and di saccharides used to formthe

adsor bed porous reaction Iayer i s hypothesized to

owing & S TA% L tsyrﬁh%?% T '&tcogglde% grﬁﬁlé %Eﬁ&gﬁ% q.n ?‘%u?eag r%he

ectro rnor e,
reactiondaye & Nélwgrtonymccmmydsl Elg@rqu 90111 shavessleageepitabds @agmngy and

sharpn'égbeat @Héaerdélla gﬂ' tthg fe&:{%ﬁdé‘}ﬁg?gé@rel&@l%ﬁes $02emBPDO6 SR¥vddSome random
spotting B 1Ppad OyiHe fPaStien Bae 1 Cictiyld %E&Cﬁogg‘ﬁ%&gwgﬂ@od

quality. Bletrodel (dahbated sdnyvepotiigBliettyode 1 0DiNghosyed tsbds haloaffect where the

middlegf‘ag]ofgth«? ab& (?1% -I;Dseg I%Eéj(g uopés%}g% Nohich gﬁ%h Vﬂl(thgated la loss of

Q05 T80t reduc
reactiqpflayomA per electrode Usi ng a bl end as prOV|ded |n t he

pfn@ﬁ@tﬁr& 11 ﬁH@fHabﬁUhl e!?‘i‘s AR, Alﬁx% !; t@&sbb&r&ﬁaﬁédﬁ%des 1102,

110s, G55 Bo e Stfﬁoéil‘%fwﬁ 5 GG e 12, e

reactichAayer & nrelgaitobe. é’ﬁeqahms dngieammﬁy,aﬁdlaattomp)f\sylﬁhcsaﬁ atalectrode 1202.

There Rz% L aRliondi I'%‘%J’m{f%‘iﬁ 9@&{ o, | ‘ﬂea{&%ﬁﬁ‘la%lf i %gfeﬂ{i ga%ﬁBJlﬁQd

orous react

sucroswalém‘éf@mw@s faarly @pe%whmm a%a@ﬁﬁ@d%}m e 4304 Eleotrode 1306
showeﬁ'sbhﬁé ﬁ&@&ﬁﬁﬁnﬁ@@hd lrzﬁﬂbﬁ@b@ﬁng e reyiné M&h@reﬁ@ﬁmqﬁyek @inhulin, a

meto bl L Gpb a8 3 b DR ol h G5 b s ppsicrabe
randors ppothies isindimstep by fatureddlon a checker board pattern of

0f1‘1 Iq ite 95fthe }e%gﬁcfrﬁgﬁe? 1%@10?4 ﬁfécfr@&’é% légﬁ aﬁ@lﬁﬁ showed good
at was |1 S riﬁ% I ndi cat ed_t hat

umfor%taraa 8es§i1%flestsh%ﬁiam§®ﬁﬂz§k§h%w? ai@%rea%soglepr@?%ﬂa% Spotting. In Figure
16, the eadionGayek awyetﬁymenlé|gg;t¢blehd§7mgta‘1ﬁoleaaatw@@htloayppsrommately 8000
dalton?.@écgﬁ%gg 1‘%*0 %}1& 9?@4{ %%F{i’ ggcg%ggorﬁlwaﬁ{%”h %’sh%@flé’s S
Additinpally, thaee an@}rmlﬁ@tsiom mtﬂma T{Rayire 17.¢hetepeiion layasis sak\@m
E1ectr@de§qwip§@1 1704 sh&i?&ﬁ%ry\@)%tt @ﬁ@nm&tnn ﬁl@:ﬁ& th Bure 18, the

reactiqRghH riP Sy roRro 2 8¢ LHEGEoTRE @@gﬁ’f ot Ry e was

some madsn tspoiintg/ Iis Figdye IOnthe restiomkgerrie actibose. [Edacandes 1902 and 1904
Showe@%gﬁhgféég M@s done with and without transcrlpt

ntr S were done to ensure that the

ndtigyge ﬁé;ﬁhmctmlﬁmrm he-byoxifpronds pyrels. Thesleghades showed a
fairly &Eﬁmrsyﬂmestm endkapul- (ﬁhﬂt&o iré8) B ﬁrdl@@ g &l dﬁﬁ&id&t@%ﬂd@és as an

adsortigh Golgh AR dii byt 18 136 f 28 ARG bty Bis PREOHHET The eteotrodes
showed edaitly omifbiay eynthesis, fBalgog &}h@’)sylere)lq: e getd emdidatgdor usss as an

adsorHéH ?#}f&ig RACHEH MER! Flgﬁle?qtl{ @gﬁﬁ g%% fE0Baonff pﬁlﬁ (ji top view of a

ormty pro ens and arpness at
microgpay(HEng pSeRbRian TeRBHABIRET, WhepRiR e GREIONBHER QemBIies Sucrose,
fructoﬁeaﬁlﬁbg‘[u&ﬁetltherl@h%@ apotd dte Eugﬂemn&: oftfh@rdseatllyilghelddayeleotides that

were Rt R Bty Ao 7 SRS o DA B IR 3R tenen
of 35 t@gl§ mess. Figusosodd thrpugh 35 hleow e@@k quandvsam hEiguee Zind
consi der abl e anount of random spotting hi Figure 9,
the reaction | ayer is N hydroxysucci nam de. El ectrode
904 showed acceptable uniformty and sharpness at the
edge of the el ectrode. However, electrodes 902 and 906
showed sone random
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spotting. In Figure 10, the reaction |layer is
triethylene glycol. Electrode 1002 showed good
W@ e@6i053943 El ect r ode 1004 showed some spotti ng. PCT/US2005/042243
El ectrode 1006 showed sone hal o effect where the
m ddl e part of the electrode shows a | oss of
fluorescence, which nmay have indicated a | oss of
reaction layer. In Figure 11, the reaction layer is
Exam? jmose. Al though synthesis occurred, electrodes
102, 1104, and 1106 showed a_ fair anount of
noRISERATRIE Hi‘ltSVatﬁﬁ%IP‘?P&WG GrRE it endyitheyt amombinationlinken end spacer

that waegy@itlietited &y &f cle@rode hﬂl@ﬂo&@@ﬁof pTe{tﬁl"uﬁl él\%oliéstﬂalvﬁl ahfabsorbed porous

i ndi cati on_of rode 1202
e s B0 8 S AR BS54 5985 2 St
in sitl ayter syntheGp bEihd apmpinatiomibalief Mpac&rﬂhs peptida Iafray wis $ynthesized in
situ théRSn fﬁhérg%e&qg%eﬁﬁvm% tcﬁﬂn :1{{ ?t‘iicfe?ﬁ oh? % g«g fliat could be

El ectrode 13 soman ran
seen Vﬁﬁs&fltﬂil ec mﬁeqﬂraqmgéh%omhm@lw@@@r.a@ﬁ spwm i s i nul i n,
aThe eledtrsle nfitio@@aLilsed EJaS ﬁbbmﬂl%ﬁ:lal 4eroanmsl; 4@ ComblMatnx

o PN A I PSR oo

11, andHTlgFhe miGroarmy consistadi era semjcondictorpilican chip sdth an array of 1024
1nd1V1@iaﬂ9tsérﬂ3£119%d&é%bfé@ rﬂé%ne‘im%t%gg&mﬁﬁi él&{]ll&iésym%nl%xm pattern.

é‘% har ness. E ait ure 1506 sh
Prior tp 18 thesBiStaaraY, te plegtoflss wereoaied withaerpreda allay epvalent bonding
of chepiday ichieh enthe gleyitale Wathicngscabsiueowe. Jhe Wr@iéth@fadsorbed by

exposﬁ% %Ve\g(gﬁ Hﬁhleélgctl%ggsotodagoi&faﬁ of %c? Csteéﬁ)d e §ﬁ§?@}2¥8§ Ey a Wager rinse to

or m
TemovAGHFEs %WEQSP yi etqk@tr@dwager ﬁ‘ﬁ@tltmqucefmd onitagsotia ¢amgection to a personal

compdfdngiaflﬁgib rof())ﬂ”'zﬁe EQRF kSRwirdYBie sbﬁwﬁ@laﬂlﬁbz@d ol bf Q8f Slectrode on
non- uni form

the migifFRP Y stdippenimpal deblSlongif He skt Wapens o mpedecules,
oligong@ry end pelpmerksdpluding oligodlamipepidesti ni mal spotty

SPREAL Siedtrodtd ?Flg %q%ﬂlﬂéggﬂhé%&ﬁkéég{aﬂ grag S}%gla%zed using

reactiro ayer IS

Stmda&ﬁ@‘%@@&a@%%%ﬂwm dior hsretrctgeherdent deblogking siamsel 2 8olts was
appliedl fte G0se@hilOnsih@yt@idatdadetondriRYEERAON Sk sBMﬁle' Bllowing the

T TR
mOdlﬁPbWaf’u&:I@lsh@sto alectyotdos hhedg ﬁmrléuboxsebwhudghatel wyte endhattached to
electrdde &t Bavifig tHeh% cfe@)?ﬁh*rﬁﬂyia?e)’ﬁﬁts f(ﬁg&re Q@?ﬁ 3419%&1%9!1 ﬂe?(xmgrmldylate 4

ai ] uni esl s

ctrodes
can be LR PR G dne JHIP DOy Bl daproreted dsing
standasttishe mixetld ghdoolhing 1nﬁa(z1tof@lbctraqlﬁmlcal:d@ﬂk5cﬁu%7 is a .
on. of, a top view of a
%fgérn‘gggrl ?g&OﬁIl V?'\Vg@ &%blﬁlhﬁéﬁlﬁg ??’O osm GI lgﬁ:f 351&?8?(’) a one to one

a Co
solutiopypd etiylene H@H@wﬁwatan@woc oo éts65s°l¢c¢rxd§ben fxposin@®e)eblock T®

(Burdlalﬂ thli ab‘l@‘s@ﬁﬁfor 30 ittt 85on® RApRrALS, {LUHAESRAS @odﬂged to 0 i ight
lectro %sclgnt {Vabel egl dﬂtucl eﬁx‘i' des t.hat tWer e h¥

clectraipd PIHEEER 3F PHROSd 0 &;splytien feniaiaing tHOExAtested @20
milligratne, ©$3 gihmpks) Qdbenzdieingilii -diN, BlEi\I’t,N’-Ve&amethylurcﬁingﬁr es
hexaftgSolib e%ﬁnﬁﬁ%ﬂnﬁ% By %ﬂﬂ%ﬁ@s&m‘g‘ma” WafoxS Tk BBl (67

strates
mﬂhgr@mﬁ rﬂai&mﬂh@em(ﬂ%ﬂmm.dnmowﬁmme .(2&1na1crqm@ 1.50
mllhmsbéﬂ)(]{)ﬂ’iﬁa@Qﬁ’ss@lﬂecﬂﬂlt&bﬁhﬂl‘i’lﬂgr U AN TN lf@lfntla(ﬁlnéé
ctrodes or be rous f i on e
M i 0 RO RS B o S i @u%q%ﬁ%%éwh DMF
(one nm]é;htea) a1_16 tlilénumthylsw’.rxﬂlﬂrarﬂiez(emb milliliter). Following washing, the leucine-
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in situ. After synthesis of the conbination |inker and
spacer, the peptide array was synthesized in situ

W0 bh@oosi43 Fl uor escent reagent was used to i mageCT/HB2005/042243
pepti des, but the only inmage that could be seen was on
the el ectrodes having the conbination |inker and
spacer. The el ectrode mcroarray used was a conmerci al
m croarray nade by Conbi Matrlx Cor por ati on

cons ESRTAERETE ( Cle le CON H.£b
protecieg isiciecbbllghviog the avasomironple Sisp) the svcrodtay wisnbasher successively
with DMF @he%ﬂlﬁﬁ&ff Iﬁé't‘l‘ijjléﬁe%ﬁjrid}é (SR hilthlityr) asd "d?e%skﬁﬁ{ &hanol to remove
iéﬂt) net er Pla %bq‘ljatlnumelectée at 5694
any residiyal DIVIF Opaptylepeol] ABISHETAAT e ARyl (2 Hdides
vﬁﬂbm@m@ﬂlgwhe miquetrpseas wvelel mithcsohitientof bardiphegylbfdrazine

(200 nf iR 13RRGh AR bq LB L AR RS \éé;&ﬂh&% ﬂ&éﬁ%tg £450 milligrans,

0ose was ex O
1.0 milimales) dispedvecinmesiisdeneshioride (L} mdhhf@rS) sUs;meg soinpuigpgastrol system,

the elgﬁﬂiél&%@l&%o@es\/\@é@f)oﬁfer%ﬁ) thékd @B@M@ctﬁ?ﬁ%@ﬁﬁ a8tiNe &Brodes to

o] R o TR BBl L e RSkl o o
the L andht¢ radivestctrodas eTheldetves décttmmleewaﬂelhalmaﬂ 3donits obrsef a jgatidum
countef le%fftgcgc%qgr Wse%&ﬁie sMAGP aé‘tﬁ ofhe %hﬁ%l{ ébﬂi}f’oﬁ&‘ v%f%lremoved from the

uent SIS O
mlcm%ve&ﬂ lascroaesqay gveﬁélnge veiHee EROVG #ty Te%ifR) elspirephigmical
deblocking spRifibh debthefalidvddrto @irﬂﬁ}t r odes (Figure 22), a

TR R
(FigureP 2 Folbwtingihinster elsboedhiemepab dephecking. v@asviohe. S hemgnthesis process
1terate@ﬁﬁ’bﬁg@1%%u1ﬁl@ o?@&coél Sindl: @H" &G)haNaT l%{ Boc-tyrosm[e (t-butzé -OH (Y) to

acet onltp: rile &h(%? debl OCkI ng, soI I on
constryqha PR e&@mnﬁg% Aits srapenge 6%(\}1?1’{ Yipoxing awgy from the solid
surface @ik petideiseyleateis vwe ogniaody vamencaewh}ﬁ@et hyl nodifier
V@ﬁce&{{x&%ﬁlﬁggﬁ{ gQVa%‘ lcgﬁsltﬁgtgg nﬁ%d' &%31 %le%é?che{nical debl%ck%ng, the

deoxy te uni ts. and
entire W@%@Yt\m S&l'a e@@fb%ﬂﬂiﬁlvmah@qbéq@ne msmg 40%i tejfineroaeryic agid (TFA) in
methyRREEHlb8ek (@@%Mﬁtb&) ria)n&c&eatt@ waadie o&sbtm fnﬁeégj Ebesving

deblocEgy (b Bh ot Tod L R et dash Bissr el agystad bediee serom

albuminf(ASISAQ tte dﬂ:lhmaﬂed)ad:kgﬂ@mlddmidlmgof agtibodyc dlhedelotio ksed Jontescking

coniBROTRLNSATE B HROFLEASHE TR P TAE 4, oo
blockipgofsactn Vi alewsthie TR EXpOniaytes. A ftss bloskig Tthe yicroarray was

incubafedduviti SrkmaR dnil-detseBdgrphi@ranBbodyl Thé &8ibally 1928 Was Clone 3-E7

(monog SRR AR k& R sy BRI e By 207

thereing $he AKABAgnd TRAEN 2ot ewtre gutchéstd Groni Chingremiter@atdaal, Inc. The
anti-bel- Eﬁdoﬁﬂhl? §1)t1body w111 selectlvelKradsorb on the electrodes havmg the peptide sequence

YGGF%&E‘&%%#L}E ﬁ gﬁ%WIElg g@u]:ﬁt}an é}%&rﬂ@rgea%a}swgsr e?(rfoosed to Cy5™ labeled
donkeyriril-inoadecm)ib drdBjT\zs}hmh Wil sele@kyBeadzérbioatahe aftbBeta-endorphin antibody.

The C}?Thlléb% MRk egf a?u? -IHMS a%%%?l)wgaé Puﬁcia% ed Ii‘roT Igbegrated DNA

Sopr o y am ne

Technelpgies. A y)tbenm@arradf vasamagedl orrmmmnewms@ Imager (Apiplied
Preelslhh Nsgh iR YA f 101565 48 clebMabs hfx@ﬁé O™l ohRY, eﬁlfh ﬁﬁ%e
uc ﬁ h’Bﬁ m cy oaryay_.was washed uccesswel%({e
BRSO IA RO A8 SR GRSoR HEF ERESCR B g R Gr oY A0 piheslcctrodes
2008, 2609] 20]10’; 201)0.of Rahiboairmgofredsiniodes, Atsaqudneeiof sigs dsighoiwador the
step was repeated to ensure conpl ete coverage of the
el ectrodes with the t-BOC ppatected | eucine. Foll ow ng

the second L couple step, the mcroarray was washed
successi vely
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with DMF (one milliliter), methylene chloride (one
milliliter), and then with ethanol to renove any

w0 e@oaissal3 DMF or net hyl ene chl oride. The m cr oPCT/EF2008642243
then allowed to air dry. Follow ng drying, the
m croarray was covered with a sol ution of
1, 2-di phenyl hydrazine (200 mlligranms, 1.1 mllinoles)
and tetrabutyl ammoni um hexaf | uor ophosphat e (400

synthe@'iﬁlolf ke J%H%ﬂ?amq e} lahm @&)aﬂghﬁﬁhvﬁﬁﬂﬁl mtlﬂ}ﬂ t%eellectrodes 2010,

ut er
@W@chl?y Peptide sﬁgﬁhessvéq()%fé @@hlab(rlmgtzﬂé&e’& 4&3&1@# 2BAtipa
schemﬁﬁk@f thel Elﬁct%c%(iﬁkﬁﬁﬁﬁytf 200 RESrE \é tﬁés%c Nc@gtiﬁﬁg 1004 deo@Blcovering
active e 0
the mip i e sl B clerio e BT PT R DD R 30002910, 2011
The ceating 2004k ehdzwmu:m;ng Ifieoxat pioups ﬂ the tdadnie&rwseom dOthtr reactive
groupSmily KoL, MEAR Sl A, &M&gﬁg (& AR 169 o Bucrose;

| ock s
therefyrgriby éeactweo%mm?évqw Byl @W“Pf'rﬁéenﬁ‘blﬂd’éqs rAPIHRRGe o skaps dor the
attachieiittof @id AMindtion li@RE 4ad St er 183 ERLtrédee 201() QU]?ITinqai ure 20B. Two

|ut t h | |
cteoniET2 05 P00, B2 b RN s 35 ol il S ipo iRl e the
reactlm groupt GhBIde[:ih @nwnmﬂﬂmﬁé-b@ﬁttéﬁl)ne@tzobaﬂmedlﬁ@(}l T 2004, 2008 acpording to

the abb¥d p?o@etdﬁfé seb QQM Radediedlke ?%@Bﬂﬁﬁﬁ%‘ﬁi W@ﬁa(ﬁlgﬂ% PJ Bfting L to the
Sy nt.hesi s terate hro rounas o
reactn&ggu@q: %re}llﬁgi ("ﬂ'@‘)S Vo Indikgye pHC B%Ep g%\g@sr@umple steps for building

the peftidelhitin|202Dak §R6wntio Fomns20Tich al fpe ploaedds 2008)3009-G0R0, 2011.
Step ZGfif isg@g 3%?%%%@ réﬁgr{\@fg%lgéee ?%\glnaglgb : d"’a)r(ggf) f&g]gvn,ﬁﬁm 950rpt1on of
the Cyf'Y {abelgd denkepami-mause 2032H 2034 as:rc@rémgaty theeabovapreesdutst asghown in
Figurd 205! €RECOI™UghdIEH &InR6¥ ARLMBTHCM34 A8 BlO Clekbtidlies 20, 2009 is shown

bj ect ed, t h ca 0
o shaf RS TLEASRRL A B, DL ect o LoychEm cal SESLSRILG, o,
distangarbedwéandhd déctmdasidrekthe fabkllio mutffio;en@tb%rawn’eqmmlﬁﬁgﬁ I Séhtrast,

CySTMThEEféc?&)r)ke Fold ﬁla n%QZ()gE gli RG&| El@ Eg(éfﬂwﬁ?ﬁlal fﬁ%&rr}’\@s}ot shaded to

rinsed
indicafgdlt i %weﬁeme Sitangatd %B@A)lsettbe %‘?ml?ﬁlﬁ@fﬂémkafcq@éﬁmmﬂpmVlded

sufficibhtriiitaige bbtv@el iHeaghe] ankhi@e Sl‘él:thﬂde@fb ]%»féféiﬁt ﬁﬁ’e}{ncﬁ&h%cﬂﬂltﬁwgh only one
er.o

d t | |
sy SOy Wb e BT o BR 2Pl ey Btk AELled Bl howerver,
for llltwﬁstlmpmés toolymn@@eé@s shown30 i nutes. After bl ocki ng,

?ul@ﬂ oA Eéh@bﬁaﬂ@éf ACHRALEL Mich Rigdtd FTY Shown wit and w1thout the
a- endor phj. n an |body. The antlbo use

comblggtg)ﬂémggr@pd(sm s mg@rosg Secting© &hq egﬁcggdwmroarray 2106
showig fh@0decit®tlex mX,FBSOTaﬁ&’ hﬁk@n@a O&iing YEEN R redctivb @Ryl groups
2102. iﬁgco?aéﬁg §]l (ﬁf\garlsns\gg%o né}d(&,%p PIC frﬁoxﬂg n}? Hlelsneagmurél }r&iles Figure 21
shows4het ¢TErHI9E the romibjasticatlinkel apdzsdanst B11$ron the distases beapeless the Cys
labeled &Yﬂk@g aﬁth&oﬁ?@%ﬂ;i?@%}ﬁme@m a?ﬁﬁ;émlzﬁﬁﬁrhﬁégﬁﬁgs ieﬂsr £0-and the
i hcu | S ex

sccompgup AL R A e T e et Ty OB Mhopcoctode
2108 gl etdhed ihemdsibe fluors@ntdieomind labet 2a32adelegtide 2110 was not

quencl?erdtdug %j'éﬁe ﬁ];lﬁ?er g?égd&as A4 éév?é}x ?1 «9 %1@%@5’6@&132 Additionally,

the T %fé mﬂc_ﬂ aélésgre smwahw a nea@tl%caar@aﬂl%ﬁy vikich impeqyed selvation in
aqueodyhéla M'Oklﬁl@/fnk ibiE088. ’Kh%ﬁi@gdttﬁfé cBhf6 iShPdte nbShafH T he ions shown

e I RSSO L G o

cross-section of a mcroarray 2006 of four el ectrodes
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2008, 2009, 2010, 2010 of a mcroarray of el ectrodes.
A sequence of steps is shown for thesynthesis of the

wa@ oovbiosatd on | i nker and spacer 2016, 2018, 202P&y/USDABI2243
on two el ectrodes 2010, 2011 followed by peptide
synthesi s 2024 and | abel i ng 2030, 2032, 2034. Figure
20A is a schematic of the electrode mcroarray 2006
bef ore synthesis. A coating 2004 i's shomn covering the

ol SRR T RS P8 SRS BE L3 Ws n

Tunl§hovvn haV| ng hydroxyl groups as the reactive groups

2B{8/R.22Gk hefaphi®dg &)héft@gﬁf)lQHptﬁe B3Nt Q@ctllég@sduseg' M thishéxﬁmglfe The four

th t
e RO b 5B S S ber e By
v151b1q;ﬁ1mngss6ncs1f&)m 20 T Suatleal doakgyemmtienedse &hﬁﬂﬁlyﬂ;@d&auts@@f platinum

quencﬁih%ct 8 Toul el&%rg%&%??ﬁﬁ Mélﬂ%&olé{b 5n$ earcert gthence did

show g @lgoresqsper fipta tamynlahplehdenkey peti-mots mbpdm lin ker

and spacer but having the reactive group changed to an

apkpe 2020A by attachnment of a nodified T 2014, 2018
gccordlng to the above procedure. Step 2022 was the

fAp Qlecthbpnncmab'ay s pgperhe apeptingle tRORHcdinrada Eagmpletlbut with a

series Bﬂ%ﬂ(eﬁ%&érg gf &@Fe%t %gﬁﬂ? Rom P38 538 Fggoﬁfﬂad:dgloﬁl a%éﬁ fhe first amino

: %ﬁ’ﬁ was mu I'e step
acid, lf}’é’ﬁ’cer s BERT: posubsiicatmino aﬁdwgngraeta@@rb Iéiﬁfe%d piotiguyas attached
to the kEueiat atdhekc2DS ha?iadp the cﬁﬂfér@mt la%iﬂs of ﬁhﬁ@/s%@c%@s F@ll&\)ﬁ@ attachment

o e SRR B DB, AR DA, Ol DS o & p b BSS yiin, wi
selectigely porﬁﬁ@&@ to b@in. apdpos dandpneontiremaborey o vieedhe dectrodes

hav1ngatﬁe$B;€H6ﬂRek1'I'aﬂéleﬁléfr€ atdm. The Cy5(tm | abel ed donkey
use E n two . el ectrodes 2008, 2009 is shown

B A PGSR AP RLE hBR | 8PBT B dhe gieroantay 2400
showing rows B4R, 3404, 124064 2408,2440 3442 tahd de 4. M@x&h@ﬁoinhéft to right, the

length @Tﬁfe%?ﬁlﬁlngﬁ&y\ﬁﬁ&r LS %L&ngars %gr%%nqgéj{htsp glect{o%g élil Fotws 2402, 2408, and

i nsufflclent rev
2412. ¥osingdjon) dgete fefi ﬁml@}gﬂaﬁﬁ the ukes b megwacs#ere mthe fist clectrodo in

rows 2403 Qﬂl@duﬁ& 221111, Q,owZﬁfM dlénc&ih@wax@%ymﬁ&s@m@fé%ﬁ B rows 2402, 2408,

c uor.escen £ eCa et
and 2415406 R ol e kB onali R R GRRI o WBmguibe it o right For
Tows 26935 tzéh‘b @n@ éﬂfﬁb@‘n? leirggh béthe kombidatidvelinddeeatdrsp@s ifiopeased by one T
unit m&¥igY B0k FPRERCIER Nt alfdv }?1%9 Igz\rgﬂés}’s BRE Y PHRGE L 5T Wt’tﬁad 0?1

er. el ectrode, there re actually many

modiigd £ iEting B iRomeV RCCORBRE fIkHSEIe G pur Bbsissirode 2108
Figure@nlshoveniatiegithie lesgts bOhe.combihdtien Bnkkr hisd @a@&h@i@dsé§ ¥ fluorescence

inerad SN ERAELRAE €10 8T, B LGRSt G i
the lasqeli gviag d 6 Tomits having thelsrongesfonéscerar Thaw, iAG@Gsindihwilength of the

linker/§paBer@lifiiat QRS qwohoBing H1A 0ARR PRANLAGIRLEAL | Ng 2104
ﬁgeing reactlve hydroxyl groué@ﬁbloz The coating 2104
was sucrose and was present only on the platinum

Exampkdctrodes. Figure 2 1 shows the effect of the

Cf@%@é Bafd aﬁsr&h!&/%ﬁed'f a 6js8§@ A% of Q& 7o cells 2%@1 23@(“)1{ anzc%trode

microapgy %3062@3mga@rrdmtah@/ q§ méatmnmrple@tre@qs sodrlly 224 G8lividadly asidcssable. A

coatlng m4 @@ﬁﬁgﬁ?dﬁﬂkﬁ%eﬁzﬁf/@ gltou Jney %Wnn@h&&%ﬁﬁg Ak C%I?)@ a sucrose
laver a oresce Eron1kﬁ§ 4 el 2134 el ectrode 2108 was
Y éﬁﬁ? é‘r?8 P QU EeErpqey gReway H’&lé( PEFFRRE theygestroges Flectrode
2308 isghowh egthraothe-i2dit Gombimatiat likeeachgdced 0814, and Blecttadet23€0 is shown
di stance between the el ectrode 2110 and the | abe
2132. Additionally, the T_ypits 2114, 2116 are shown
have a negative charge 2136, which inproved sol vation
in

Exam
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aqueous nedi a 2140 having ions 2138. The negative
counter ions are not shown. The ions shown are nerely

WO eoesSHms ati ve of any type of ion that nay beP@F/ESmMN$/042243
in solution. The hydroniurn ion isshown to represent
acidic species as a result of the dissociation of the
phosphate OH groups on the T units. Figure 22 is a
magni fi ed phot ograph of the eight el ectrodes used in

. this.ex .. The faour,glectr 22 i t.
navingy s BARER ke 7 i 00 MsRRERe SRR Sk O i, The
noniondthidwiren A3l 4dag ibb kgachkdibefercaradter $ynthesis hetheyempiapiégnelinker and spacer

i ' ' : 4 RJad by d in si
2316 iff S(Febﬁﬁiéinﬁ@\kitﬁ mﬁ&ﬁ@g%ﬁ?gﬁggﬁﬁﬁﬁz. B ah aﬁfeﬂﬁ’eiﬁze in situ on

hing, The 'f h
electrodgy 10 460 430 (TR BRoissscly {08 Do e A6 SRSk & Here wsed to
label tlid pepti@sA330,2382 0834 heecleytfodeadl8end@dnkey anti - nouse
| . .. t i Y
oAt ol Rl T o S A 4T b AP R MR or ot
nonionj¢ edmppusérAlgougl PI%anates palelde.st wes wites welk aelvated gt the multiple

ionic cofoPMalod Hral@e'is add $3kdr23186f &??Hsélﬂgmveﬁfiélﬁﬁeghﬁ& nE!gz{tﬁIE charges 2318
.amno acid, uci ne, was a , .no subsegyen
contritiied ] sAEFina LB BHEGE IR Bt D (G AREoRe | S e TG to fold

upon itskié, tb eproavh thd elbdimdk eudideporsto appomd, ey BT @ragston the same
electrqlbdg Q/%lhtﬁe %&uﬂ tlhgtktﬁé ﬁﬁ&%gc%ﬁée ol Qbdidk E%)Saits %@SJE{EH W% b0 fe]§§ {88n 2310
rotin, e mcroarray was covered by a solution o] .

due to péaiasmmuendhiigend dugta ]éiﬁ agg9sd Phthe\wheling saspisg to thepeptide. Synthesis
efficicB & WAL Sifer ufinp tRtrniltiple IRHE cafisthMEind ink@Sand @pReOP3 RN the present
. n1g;oarrq¥ ép V|eM/tﬁ§ elfcérogegzﬂgxkﬂg(}gﬁ %ﬁa% J@danmkm
inventjogerle 8 UBLRFEERF 0 HErRiTLe 2 32080 P b i At Jhei
linker afid spatey@3¥6.ew of a portion of the mcroarray 2400

showi ng rows 2402, 2404, 2406, 2408, 2410, 2412, and

2414. Moving fromleft to right, the I ength of the

conmbi nation |inker and spacer was zero on the first

el ectrode in rows 2402, 2408, and 2412. Moving from

right to left, the Iength of the Iinker/spacer was

zero on the first electrode in rows 2403, 2410, and

2414. Row 2406 did not have any synthesis thereon. For

rows 2402, 2408, and 2412, the length of the

| i nker/spacer increased by one T unit noving fromleft

to right. For rows 2403, 2410, and 2414, the |ength of

t he conbination |inker and spacer increased by one T

unit noving fromright to left. To allowin situ

synthesis, the cells without a T unit had one nodified

T unit having the am ne group according to exanple 1

and Figure 21, electrode 2108. Figure 24 shows that as

the Il ength of the combination |inker and spacer

I ncreases, the fluorescence increases. At

approximately 6 to 8 T units, the fluorescence

i ncreased substantially until reaching the |ast cel

having 15 T units having the strongest fluorescence.

Thus, increasing the |length of the |inker/spacer

el imnated the quenching effect of the platinum

el ectrode. Exanple 4 Figure 23 is a schematic of a

cross section of two cells 2308, 2310 of an el ectrode

m croarray 2306 having a plurality of platinum

el ectrodes serially and individually addressable. A

coati ng 2304 havi ng hydroxyl reactive groups 2302 is

shown. The coating 2304 can be a sucrose
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| ayer adsorbed onto the platinumelectrodes and nmay
only be present on the electrodes. Electrode 2308 is
w@ @533 h a non-ionic conbination |inker andPGPESIN5/042243

2314, and el ectrode 2310 i s shownhavi ng a conbi nati on

I i nker and spacer 2316 in accordance with the present

i nvention. The nonionic |inker 2314 can be attached

before or after synthesis of the conbination |inker
VVecm?nd spacer 2316 in accordance with the present

"fivent i on. The peptide 2324 was synthesized in situ on

dl. ect rAotdsctr@e 8rranbavRmlaw adyprbed perovsisadion layghbavipgya linker

mmdxﬁ&ggggqu?gﬁwgg &snot and 2 were used to | abel the

pepti des 2330, 2332, 2334 at electrodes 230 310.

e naR on g hAEr BHEh PhR SHOSERS, W paEB oot ine Ay of
electrodesikElecioomiculiytontiectiiiten compitaniontrobsyptetintd whetdioeaph electrode of
the pl ut@}l.;}lgy hﬁ?ﬂé&%’ﬁés ]?agla}%}fgc%%‘%d was not as well solvated as

ni'c "cohbi nation |inker and spacer 2316
of t hdbbr egaerousmeastien loserndeeberborie frwtsinfacec gpgdeddecprodgof the

pluralii%’l‘e[écﬁ@&e%Sjwh&er“n_‘%hé/ﬁdrbﬁr}eacﬁbﬁ 1dy3£ kon@riseRE1$i O sPeckEGr mixture
0]
C

r. ot her noni oni al | owed the PEG.to fold upon. .
of cherhicalgpeoics ghelgp At e e tertE e P RbE grogp Cpryisting of
monosagphaddshdiseealidridef B acthatidss, polytthgesagipcd) miyatigdenc\l tdol
& he . e ;
derval oM R Btk PR SBERN T R B, Flifix forba v
guenching and due to | ess access of the | abeling ?
species to the peptide. Synthesis efficiency was p
hi gher using the multiple ionic conbination@ipKer
spacer 2316 of the present invention because o
access to the reactive group 420A, 420B on the
the conbination |inker and spacer 2316. W cl ai 1.
formulg M ciorpule VAl.raag corabinaions theaepfovbeeingermmisl seact i on )
| ayer havi®d a |inker attached thereto for synthesis
conprising43(a) a plurality of electrodes on a
substrate,Rwherein each of the plurality of electrodes
is electrgnically connected to a conmputer contro
n each el ectrode of the plurality of
el ectroges hay a surface; and (b) a porous reaction
| ayer adsorb onto the surface of each el ectrode of
the pluysality el ectrades N #’he por qQus,
formuladbist i on | ayer@jco kdllgs glr%@n‘??z{l Pms%e@%lw i xture
of chem cal specie, wher@iln the chemical species is
sehgcted fromthe group ' nsi sting of nnnosaccﬁ%?ides,
di saccharides, trisacchaftides, polyethylene gl gaol,
et hyl ene gl ycol deriN«ative, N-hydroxysuccihin de,
QlIl, for
formufa VvV, formula Vi la VII, and

, wherein for is formula Il is | a
I%Ls HOR 0 R R, 4 IVis , formula / ' %
f Rul a V| ' .wher ei R’ n eac a mR's an R
i nt eger f?%nhlaY6¥Q;Rl, R2, R7fﬁg%gkg§hgre > and

independentll sel ected fromthe group consisting of

hydr ogen, \fl substituted and unsubstituted al kyl,

al kenyR? w| .Reycl oal kyl , cycl oal kenyl

cycl oal k : yl, heterocyclic ring, and polycyclic
group, ang , am de, al koxy, acyl, acyl oxy,

formula VII is , wherein in each formula

m is an integer from 1 to 4;
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oxycar bonyl, acyl oxycarbonyl, al koxycarbonyl oxy,
carboxy, am no, secondary am no, tertiary am no,
whyaeaziond, azi do, al kazoxy, cyano, isocyano, PYHNS1005/042243

i socyanat o, thiocyanato, fulmnato, isothiocyanato,

i sosel enocyanat o, sel enocyanato, carboxyam do,

acylimno, nitroso, am nooxy, carboxi m doyl,

hydrazonoyl, oxine, acyl hydrazino, am dino, sulfide,

sul f oxjidgz J7hi 0

sul fa;% t# e%rg Mdﬁ@eéldérﬂ j s%ﬁ?tedtﬁlakn tﬁg g)%g%onsmtm% of
RS B0 A N G U 0 ke
cycloaﬁdyh?loaryp 'theRﬁ:?ch dpol?@'ah@él%w | and Sllof &HRM' alkoxy, acyl, acyloxy,

oxyoarban Ao bR G B?a?fgcltné(qua i %Jrﬂl;angsg %@ﬂl@/ﬁmm tertiary

aminof Hyldﬁizﬁfob ados) Qlkal‘zdmy) cyanb pidd@2100) 0yarati, Boaydnetopthywty amia) dylminato,

1soth1<)tch gﬁoé%s?%%% Hocy; Q{I%cgaﬁ%{&hgﬂﬁ ){Yamtltﬂi ?@Xﬁ?ﬁﬂg glatrroso damlnooxy,

carbommldazlahzflramnpﬁlz emme aasilbyglramipo, amidinon sy, selfoxide, thlosuifOdee

sulfon§ Yhib&iifHhel] salfae! tﬂlosﬁllﬂzité , QYRS gl fon@ﬂ , By dio dr@@huyhrag@@tw peroxy
|

it S oA S5 L% S ST RO LG S

sulfeno ssu]fmhmoyle shilfin@sutfbesulfoamipo,dydsitisivl, tegrandlylh thi@xadstmoy,

thlocaﬂ)fxgd‘fﬁe ﬁf&ﬁf’b ont E{# &F&ﬁ&%}‘%ﬁﬂky aHJ?)i g.fo SF‘iimoacyl

thlocywéq PIeyHeAIT azaioythlosw ey dgmliocthiquprid 00, é%r% |t%2ye<ra itgazinyl,
trithio @AYl fikdhi &b 60185SLﬂbﬁ1nhlﬂld%@ﬁD§iﬁﬂMdhydfa%rﬁ@ h@ﬁi stifewohiyi@zonic acid,

conS|st| of net ene yl ene,
Sulﬁm%ﬁaﬂ?ﬁ B 2 lﬁeﬁl{}g@ﬁfé@’%ﬁ Cgﬁl? deﬁéo S }I‘—?é‘lc aglrd ﬁ a ring
SRt iscelasted fibinithe group aotsistisg of heteroatpmi groue cathonylsand substituted and
unsubS e %Elﬁ bk ltenﬁyrgll Qyﬁoﬁlﬁﬂséﬁidaﬁ&nﬁf cRBtynk U taﬁﬁli }ﬁfb‘["ocychc

i unsu tuted al kyl’,” al kenyf, cycl'oal’ k
ring, apg pplyeyckie gYAUP; cycl oal kynyl , aryI het erocycl iC r| ng,
aR Yarak Ve idegend extispsel ebied ifinBthb gﬂiupdoﬁsriﬂmgtolﬁ enetybanp, ethylene,

d | d [ink
prony S LS et AR BRI L0 Lo ols febeti on |ayer,
t Refotrmmg@rnrgr sHuptusoR F%¢ eRgbongs o) succiignidg aadhi, Selﬁﬁféé &iop the group
consistif€oPYRFuLRAENd SnseBYAhtEN ﬁl’kg@%l'k&ﬁ@ Chityiyt, R§claslRAr HRIbalkenyl,

¢ h &
escloiiast St et eSelin e end bl S0V oup: and (111) &

nk Uidlselested fromrthé groepkcbysistiog nBarhing @nd hpdrbrylnghdend and
the sy hesd lﬁlk%f]gr@&%ﬁﬁcﬁ diclt @a(fgbnk goﬁﬁg Fda@fon layer, the linker

conpri. es up to cova ent nonomner s,
group @piEpayRe-t he coval ently |inked nononers have a

su bst ant i al (i) oniLboufadesE whereditha Gu@ilsdieeivalenii @nleidito the
uent group attached to the reactive group is

adsork?%’g’togﬁf a&‘i“?rﬁllg Bt vated in aqueous nedia. 2. The
el ectrode dii) ay aofynthiesis endl wheteay e syrtthesisrend bgse tsaettviedoup; and

i's select Gd(ngr o iR EOMR lﬁﬁﬂf—}} &ﬁlh&gmgfthe%duﬁ§ €nd and the synthesis
altrose, ara

end, vsre P BE o003 COmBAcD LB o | QuEleN s e G Vheren the
covaldadly ¢iake], mbndnﬁh’imm&i, substindkionic dhbilge $iean spdodranptdid, sderein a
subseﬁgﬁtg%gg; a’c‘wc\o t8 reactlgf)é )@4 %SE s@%ﬁ%ﬁ%@s lva{ealng) gcﬁiaepus I}r}edla

of. cl allm dectmﬁe a@awﬁ%@nw sdicrsinaihe wnpsacelisiide issglepied djom the
grouptcbl?mﬁlhg WPallose, altrose, arabinose, deoxyribose, erythrose, fructose, galactose, glucose,

gulose, idose, lyxose, mannose, psicose, L-rhamnose, ribose, ribulose, sedoheptulose, D-sorbitol,
sorbose, sylulose, tagatose, talose, threose, xylulose, and xylose.
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consi sting of anyl ose, cell obiose, |actose, naltose,

nmel i bi ose, pal ati nose, sucrose, and trehal ose The
web@ensvde m croarray of claiml, wherein the PCT/US2005/042243

triaccharide is selected fromthe group consisting of

raf fi nose and nel ezitose. 4. The el ectrode array of

claim1l, wherein the polyethylene glycol derivative is

selected fromthe group consisting of diethylene

gg ycolpy, eﬁe%%?§ tm%/ﬁ?/%@ gla?ﬂﬁf C&Lermﬂ?gé’ &E&Xha‘}{aﬁ o e%?éd from the group

havi ng
conSIStmg”refmmleSe,td@ﬂﬂbbsealﬁﬁﬁ’ée ngiiltoes; mplibigse, @al)aamS)e smﬁmse &ngl rehalose

The el&ftﬂaeé mléilb;{‘ﬁgfb\fkfaﬁﬁ 19WH& I theRRABCHaA8Y IsabReted Fofnethb ¥#0BP @onsisting
nond allyl ether, tri(ethylene glycol) nono

OfrafﬁPBantnéeleZﬂtWe( ethyl ene glycol) nono benzyl et her,
t4.1 ( etIhgletsogody eyfagrl of chima, Wherelyll thepdigathylend glydoh ylbmraave is

selecteglf%%loih% g%ﬁo ﬁmt SRR b %tﬁgﬁl{yleh E]%/E(Blh%elg&ﬁylene glycol

["'yCco nono “a her
havmgg}rymy ymingrgsous] 3r(2- wemeﬁhemﬁhaevlh @t?nanql élnmf( éu(ﬁhxlﬁ@ glycol)
mono &l yy 6iky), df(@cﬂﬂeﬁé é &ol)eﬁlbﬁcs tos¥late! @ﬁeh:fmﬁeeg]ﬁccﬂaj MR Allyreder,

A A I N R

mono trieglretiestttifetinyime glycol) monvshlprdmwony mettyheher, tri(ethylene glycol) mono

tosyl 11% %tto ﬂ%ﬁ{‘(ﬁ% ﬂe@h}% ng*r%olm&ﬂ) ahf hho ﬁ‘fen‘gﬁ ﬁther tetra(ethlyne glycol)

mono glistl el {W{e@l@ée@@i l))m(pﬁedﬁet]}y @?e?,gﬁtyq(et@yhege glycol) mono tosyl
mono AlBJl EREE tdial dﬂﬁiﬁer@' g’{y‘d@l))mémft@sﬂat@ aétediythyleddglfeol) mono benzyl ether,

e S5 RS Rk BRSSO oyt i
tetra(e*he}ﬁla gbfpbly mmpe 1 g]'lepteoyl) ethenyrfotratethidghe ghypay mono 1 -octenyl ether,
tetra(e@lz W‘ghﬁ)ﬁg 1gie¥&81i $thBD fh@raf’eltﬂﬂene HRRA8]) 'H‘JIFDYI' B&fyl ether,

[ ene co mno nmet h et her
penta(%ﬂ@ae( BYHY BAR @F% e, @‘fﬁ@ﬂe B lapmyl Y& pipep methyl ether,
penta(é’tﬁylalﬁeglbc}dl)aﬁencgﬂoyﬁ@lhc)non’ﬂetbylaltﬂey,lpeﬁﬁa(‘m{y,leﬂe@k)a(oﬁtﬂmﬂoemgd mono

allyl e e1y ﬁg)fa)(et?ﬂgne é‘fﬁ:togy elfchehﬁﬁe eth g@é&%y&'})}’@&}& m?@gloether
hexa(eﬁg&@@@iy@yl) @mpo@e |el)he ﬂg@@gﬂyqol)elpﬁ@ trityl ether hexa(ethylene
glycolEﬁRSﬁ& ?%@Nén?ﬂ&h&' Neéx@ e}h}il@ﬁ%lﬂebb %&In%ﬂ)ﬂ'lep%lyﬁéther hexa(ethylene glycol)

mono Z)§§ :% j‘ﬁ‘éa( %h&]%ae lygglﬂgmﬁ}o géit&cée%r}‘ etgerhgu?ia(ethylene glycol) mono 1-
undecdngk aheat hexlagatieylgleyatywio)) momct-lenzopieecs ylonetlherdecenyl ether,
hepta(%tﬁﬁl@zgeeélgé’cllfﬂgmﬂﬁl}fﬁ QL Bgﬁg%‘tg(teﬁ‘l Fé%@ éﬂ@?ﬁ Ed?)?%ﬂ lméﬁﬁn chleT h]epta(ethylene
glycolpmgpag tosyapqngraethyl o drpe metﬁyl ether,
octa(eth§Rhée @E&y{r@ﬁ@ a]gﬂ'l)é&@k )ocfﬁ@dl@ylé&sglircom&d’tﬁﬁﬁafcb ®tdi@hylene glycol)

mono BRpL iR VLS AR phaRE CGe ey ol AT L, it asne atyeon
mono gliyt a;mjn)) npabimyd eth@s yhédgce(ethydeng ghtchl) Ineme tgﬁyym@n() methyd ether,
undecd 965% éTgl?@ol?anﬂé a]B1 Refer, oe{aeisc% el 1)%&4&041 | SR&0

undeca( et ene ol)’” no
octa(e%%ew plygelhdecalehgersg! wﬁi rleslr@aérbygf@r% )glmaﬁote&rejm(e%ﬁse glycol),
hexadémidisilenetghenl), cmdiecﬂéthyllayé gipeoly byobhenobad-tekh(gthylene glycol) allyl

ether %‘zgé}gpﬂr?et @ glexagétﬁtle gelp%oe)gllnezﬁg&)e hgﬁ ggnﬁ%i}iléq & E1I'1‘1%5(a(ethylene
glycoljodtenyh cleth yereznph@pye&hﬁxa(@téyhea@gld@ql)edmmé rq@eg Ibgagsiphenone-4-
hexa é?l?ffé}fé tulﬂb{éc%ﬂﬁ ey, mﬂ%uro%tz&gﬁﬁé}{eeéf tBék@(% tygzlnhl GBkol) allyl ether,

4-fl mﬁ?@%g %{48% heﬁ%&txla% @Y@ﬂ&ng?‘%gﬁl %th ‘L%WPXY@FH@WCHOHG 4'-

hexa(digere ol ntlyKethe xahpdrbyytensptbnoneld) -hecd(ethyleneglipen]) undecenyl
benzophenone- 4- hexa( et hyl ene gl ycol) decenyl ether,
benzophenone-4- hexa(ethylepe glycol) undecenyl ether,
4-f | our obenzophenone- 4' - hexa( et hyl ene glycol) allyl
et her,
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4-f | our obenzophenone- 4 -hexa(ethyl ene glycol)
undecenyl ether, 4-hydroxybenzophenone-4 -

wheooasdhy | ene gl ycol) allyl ether, PCT/US2005/042243
4- hydr oxybenzophenone-4 - hexa(et hyl ene gl ycol)
undecenyl et her,
4- hydr oxybenzophenone-4' -tetra(et hyl ene glycol) allyl
et her, 4- hydroxybenzophenone 4 - tetra(ethyl ene

ether, éﬁ%{cﬁ' ol S, o d Gt n% A e &ra&ﬁ@%{teengﬁw Dealixl Peft‘}) Pydrq()(bepzophenone -4°-
tetra(ethylany glydol)rmqﬂebﬂiyi etbbre hrnoppleniimnbentoptivameg- /éthwm(@ﬁ»e/lene glycol) allyl

ether, Agh%ﬁﬁllo%le g?cg) B0Ydneof tElggia(etfi?/l fl@%l Ekgelr ﬁ?&ﬁé}em-one 4

morphqhq%?rﬁﬁehqnﬁ%é n&egﬁ thylsine glvgol) plyk st %@“e‘H@PBPIytO&PI}ZOPhemne-
4 -tetrd(eH@e Nyl c ) ﬁnﬂece letﬁéle eI ect rode array of claim1l1,

e B ieghh 4oL A SRS P LA B
wdgmafamyvmmumﬂﬁﬂﬁmqu)%h@Kbln the el ectrodes surface is

pde fi@ 'Ele%tr&?cl 'cﬁ'f ;y%lf clafin e\'}Vﬁ&EﬁQhé él@dﬁoﬁ@sesugﬂ'a@éﬁ@ made from a
consi st I num go Sem COH UCt or i nd l

n
materigliihselgefed é%l%ﬁw EOHFSASIHHE Y SHANHER FUfreSePY@neor, indiipn in oxide,
and cabog ahd assbiastiony tiefeofl ai m 1, wherein the reactive group

1 S5 LR LAOA NS YR AT LG eted rom the

group QQHélSWil&Of aine, éIYdrotXM]ea?ﬂ eakesvly of covalently I i nked
r@) no rTe[rh% ele2tro@ Sk cfa[r@ m wﬁ&eﬁrtp@ﬂu@gwﬁbva&tgf 1RO,

no, aci ds havi.n ai. ns
mononggh ARt AR HEFEGP cogsumhal BRAL RN s AR it dpgipgonic side
chains ind vdsbieations terqgifur al ity of covalently Ilnked noNomner s

i sel
i R oo 9@?{13”%%@&&&%? cﬁiarg 2 pwg%gﬁl' tigé %lﬂﬂﬂl of é:ovaélganetly llnkgd

monorgREDIKyFels érymat%l@g@ﬁa C%%Iina af fesyadeRulateofieoky granyige.
deoxy@luaylhfeoaiﬁl @bbk}'z’thyxﬁfdylhlt@aﬂ@ cbmbwfagios thefebfe pl urality of

| te
fihei Sheretpi R AREE L ouhio b e b Ed (Pt dReR
monomnrs thyskletted frandthe group nensisbing of hdenglate, gqamylam, pﬁob@é«s ap¢pridylate,

andcogﬁﬁghggnﬁgﬁgﬂectrode array device having a plurality
el ectrodes %gereln e c Iectrode Fas a s

u
ABIASES IPIEIQERIg AN S50 o S Pidslectrodes
whereih@lach ¢patde Hasy sirfaes iasd q paﬂoluk yeactiominyes iadgrbedad the surface for

1mpr0\5%1 tgeSI %“%W‘#’nﬁ’ﬁe of electrodes on a substrate,

YEIR e Iurallty of electrodes is
ekt rosevidiag leyluali o eleeiradss en & svhstreter whein cagh afiflaq lpgality of

electroﬁ@sdls ‘Mé@fr@rh@al@%ﬁne%te@% hQERp&Er édﬂﬁopég@feﬁf dnldYwiRkein each electrode of
f% 2 aﬁ q;face and (b) sorbi ng a porous
mﬁph?@ﬁﬁ? W3FQ§%‘E§ﬁufﬁ & face of each el ectrode of the
mb]u r alddsgrbinf; agloswts raxiten lagtremehasirfaee pbHeaoh slecteadstdf thre plurality of
r
electrodﬁgé/ Whex%ﬁl{%'é E)ﬁl%%s fha Gttfkﬁﬂ'r&e? @Bﬁgés G%h Mglrsg)hgesté gﬁgﬁeén tlhﬁ chemical

cies 1s select ron1t e g g
speciegis spigefes ﬁemﬁh@ BEB consiskiag ehmpnerascharidsss disackbatidge drisaccharides,

polyet ﬁdé?wddl,%@yeﬂiﬂ@ 1yc6pdey@adiw anejdgdmwcnﬁiﬁrdbvmhmel formula II,
I

rorma B K Tt S O ot V2 Qg e, wherein
and conbi nati ons t hereof, mherelnfornula Il is ,
formula I'll is HOR4(CR5)nR7
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formula Vis formula VI is VII is , wherein in each
formula mis an integer froml to 4; RlL, R2, R7, and
wRoassdundependent |y sel ected fromthe group PCT/US2005/042243

consi sting of hydrogen, and substituted and

unsubstituted al kyl, al kenyl, alkynyl, cycloal kyl,

cycl oal kenyl, cycloal kynyl, aryl, heterocyclic ring,

and polycyclic group, and hal o, am de, al koxy, acyl,

acyl oxy, oxycarbonyl, acyl oxycapppnyl,

al koxycar bonyl oxy, carboxy, am no, secondary am no,

tertiary &no, hydrazino, azid®3 al kazoxy, cyano,

i socyano, lcyanato, isocyanato, gpiocyanato, f ul m nat o,

i sotgio 0,0l sosel eno , NseJgnocyanat o,

car boxyam do, /acyl i m no, nit¥xoso, 1 NOOXY,

car boxi hydr azonoyl , ' acyl hydr azi no,

am di ng i de, squOX|de i 0S5 oxi de, sulf 4y ~mBy T
formulh Dis0SURT one, Bulfﬁirmulatmisosﬁf ate, {/dEWulaIﬁbis%&ﬁ? (OR)mR,

hydr oxyper oxy, hydroperoxy, per oxyaci d, carbanoyl,

trimethyl silyl, nitro, nitroso, joxanoyl, pentazolyl

sul f anoyl , @Ulfenannyl sul f eno, Rﬁﬂfnannyl sul fino,

sul f o, sul f am no, hydrothlol tgtrazol yl,

t hi ocey. t pj ocar bazong di azono,
t hi ocar onohyd azi do, thiocarRioxy, I of ornyl ,
t hi oacyl } i gcyanat o, thiosemcarbdzi do, thiosulfino,
thlosulfo i our ei do, triazano$ I azeno, triazinyl,

trithiosul (5 sul fi ni mdic acid, gul fonimdic acid,

formulg iVfimohydr azoni ¢ adereulasVilis onohydr azoni ¢ fegeils VIis
suwiHmhydr oxi mi ¢ aci d, sul fonohydroximc acid, and
phb§phoric acid ester;R3 is Elected fromthe group

sisting of heteroaton1gro$ car bonyl, and

stituted and unsubstltut N.al kyl aIkenyI, al kynyl ,

RfI, cycl oal kenyR% yl, aryl,

het erocyclic ring, and po j/c group; R4 and R5 are

imet h ne, ethylene propyl ene, @t yl ene, | ene
R and hexy! et fopgulp §THE o ring strucde@“ﬂPﬂ%e ormula
clﬁﬁgbmtsgérﬁmqwum de and is selected fromthe group

;[?ﬂ mﬂ n }gy?}% Ilijrp tgér{_:dlfjtltlt? ﬁ(eﬁelc%d i %‘}1&)1% lgﬁcguﬁtcﬁgm& nléyof hydrogen, and
substitgied IaD@lllk%]ﬂhgtitl,lteéan a]kemé;@épwl”cyclpalh@; ll@@y}ygxpéqeyll@nyl aryl,
heterog}rcﬁl:‘ Ping 2R ﬁ)Bl rcgili/clsg%lﬁp E&gltld;kg %Pﬁll(%é"' ﬁlkgf(jP Lé@ylc 8BSt b)ﬁ@al%fmyl
sl bt Ol ey A ar B s S eaR he
hydrazg{d) Fide,QiliproBE 8yandl odyahgenshaty) dkocydnetoethindy ieatd) dulirdnato,
1soth10cganato 1s%9e}f§lo%§§na}6 %l%ggantdﬁh é%ﬁo;@gﬁl ddob v\ﬂrhprﬁﬁ@ lfﬁtﬁoso aminooxy,
carboxémitiobile hycbraz,qmyh axime, a@éky@razmgmmglﬁw aBde, snlfoxide, thimyifaxide,
sulfon§ Qﬁxbhlﬁfbnle | SEale] thiBEIRIE Giytiddylt REmiD Hﬁ&oﬁi&r@@dhj{mﬁ@peroxy, peroxy

acid, nt h %ﬁgrﬂlﬂ; nmoﬂn épqug%ﬁ%%l,:pes el g H%a(nﬁ 1, suﬁgnanpoyl
sulfenc,mulfimmbiyly sulfind esd]fosndomniso, gdmtldols tdhe eyl thadcaitamiogl,
thiocaJGola%n%?thii&aﬁ)%dﬂlg&ﬁ)? Hﬁoém.héhydmﬁfo?{hﬁbc@rboxy, thioformyl, thioacyl,
thiocyanato, thiosemicarbazido, thiosulfino, thiosulfo, thioureido, triazano, triazeno, triazinyl,
trithiosulfo, sulfinimidic acid, sulfonimidic acid, sulfinohydrazonic acid, sulfonohydrazonic acid,

sulfinohydroximic acid, sulfonohydroximic acid, and phosphoric acid ester;
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subsequent group attached to the reactive group is

substantially solvated in aqueous nedia. 12. The
w@r@eas®4df claim 1l, wherein the nonosacchar i PET/US2005/042243

selected fromthe group consisting of allose, altrose,

ar abi nose, deoxyri bose, erythrose, fructose,

gal actose, glucose, gulose, idose, |yxose, mannose,

psi cose, L- rhannose ri bose, ribul ose, sedoheptul ose,

E% 2 SQ étgé PIE}l %b oﬁ% c%yshsﬁpgﬁﬁhet%gﬁgﬁ:}égu Eﬁlb&iﬁ %nd substituted and

reose,

unsubsfitutedralkyl, al\mefl,ealkwtwh @ydpglkyflemlqallwyh S}’Oé@lﬂéwb dryfl.rhstarocyclic

Hn&z&@ Ogm§yﬁ9gﬁ9@5|stlng of anyl ose, cellobiose, |actose,
atinose, sucrose, trehal ose

mel i bi gse
qa? e@e@dmﬂﬁj %%?fiff m @FOéﬁPﬁO%%%mer? petyiiegdhylene,
propylleﬁe delyent qunfyleae) dddehegylony consisting of raffnose and

ﬁ)%l#l%g ?ﬁ% St}l? Qxﬁﬂﬁ(evglcc\%go?)fl%éf slcfltﬁﬁlm&e’l'%ndgg ?élgét&it 1%&% the group
conSISgng)@fpﬁubsjﬁ@,ﬁeé amdmgnsabstdwe@ ANeyle Alkeryilypdlamyl, cuelpalisylngyckaatienyl,
cycloalibgD hryl, nle{ey&tyelyé ﬁf'ﬂg{? afld mg&yclnagfdﬁg #idl mary am no

hox I I
Ok P8 BRloe e ko B forting pb angeial bEPRet Myl one
glcy col ditaching a tinkar|gadug, totthid ddedrhgd poreusyeyatioh Jayen wheadih fHe linker

tri(ethylene glycol) nono tosyl ate,
gmmP%&H@gtﬁylene gl ycol) nono benzyl ether, trlieth | ene

gl ycol §) noridbounil eyd, veerran theppidendyis eqvalegtly digkgd teghmpadsorbed
porou€Rh@iof 14RA0 nethyl ether tri(ethyl ene glycol) nono

t osyl no all eth trlég th %ene A Q d

a1yl Gono i€ b apnetd e bR T S e s an

al |yl @bhera mtdétermétmﬂimeelhxeccgmy@mlg)thmbnwdm byd the syrehgsis end,

wherefn&thé ﬁ‘l((ﬁﬂ@éélcﬁ&?cc% 4 %p DI cBQaQIé,’ﬂtl d floh¥heRI Wi ein the
tetra(ethyl ene ol nnno tosg te, tetra( etgfaene

covalegily ligked W@%%WW sgbstaniial jopicchrge H Aeataeqyisaesiia, whsrn a
subsequenﬁ grbupeittactied tb eig Ricive gla@pds gibytantijilyrolated i 8giRbyd media.

?e r Tl{eﬁ; {;&Q?Sﬂ%{& ﬁy th\él%?Il %1 %?xgé'ac{h%?%lg We1e85l Hom the group

conswtlgg P ]@f,ehyi e agq )deﬁmﬁ)og_e, eﬁ@hy@m fru@tpm galactose glucose,
gulosd, ﬁfoﬁ@(}@(bﬁé’ Inﬁaﬁﬁo&' YE&se, IMBRGnbsd) ﬁgs&eﬁNJlo&t SRbheptulose, D-sorbitol,

eth Iene neth ether
Sorbos%ew 6 A 339% s T LBl ather.
pEnt a(ﬁtergbmseofgﬂgmnl 1), wierem medyshcchumm: irsdlénted ﬁdnhelue group

I
ConSISﬁgé:Bﬁﬁéﬂt%L eﬁé;l%lé lsé/ cf%‘ﬁsgbnfg%%as{e %%e%{ g&la‘?l#)yel Sﬁz&?{%& and trehalose
gl%/cm %PR?S %@1 H@ereihibg 8@9 & feselfr epup
consmtiﬁg‘éﬁ/ﬂaffﬁfoﬁk%ndlﬁﬁxﬂfo@é hyl ene glycol) nono trityl ether,

hg; e{“ ﬁl‘g%gsgﬁ g ) np?g‘l% lnlthﬁgélp’é%l n%gﬁcécp derivative is selected

from the gl@(lpmbrysiseng ogdhylzhalepe ghyna, tetracthdend glmoh,qqolyethylene glycol having
nmalﬁleaﬁﬂﬁ %ﬂaﬁ#se qugilrrﬂl%gtﬁo &Haﬁb‘l @%ﬁ@lydmlﬁé I?l?(ﬁth lene glycol) mono allyl

ether, H}égegpriqnﬁg y@ﬁ n%ggq ater% h@legg glglggla %WBH? lyl,ﬁg‘treé, tri(ethylene glycol)
mono losyiageeEayllces flecal) Meps Bérﬁylfaﬂhdfﬂﬁ(@lhﬂéml Qlyddﬂb)ﬁﬁorﬁi tiysl ether,
tn(ethﬂlerrlle{e é‘l cec{fﬁ%%) 2% ghlg | ene Iget}{ lier rEIDI %rrésg cto tnl%e rot'cﬂseyll mono allyl

ether, h‘épﬂlﬁ]@m giypcéh@log(b y]d;}dm)omonﬂj]ayuegher tiesradethisnd gl]yc@) meno allyl ether,
tetra(eﬂﬁ)'l@@ %Z—:J;Mi) S0 FhelSA |e)hem&9a(é¥h§11¥ﬂe aidey mmﬁptb?}(l %cﬁ%l aflYFether,

tetra(eﬁsl%ﬂﬁ %i’antp%? s é?tra?%bﬂeteﬁﬁoﬁﬁe%@y%?xl&m e ehylene

glycolimiohy tritelt dilest, tetua(dborbe plydlpmeng ll Shegdny] emaotetda(clylembycol) mnon
met hyl et her, undeca(ethyl ene glycol) nono tosyl nono
met hyl ether, undeca(ethylegge glycol) nono allyl
et her, octadeca(ethylene gl ycol) nono allyl ether,
octa(ethylene gl ycol ), deca(ethyl ene
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gl ycol ), dodeca(ethyl ene glycol), tetradeca(ethylene
gl ycol ), hexadeca(ethylene glycol), octadeca(ethyl ene
W@ bkye05P43 benzophenone- 4- hexa( et hyl ene gl ycol ) Pel/ug1005/042243
et her, benzophenone-4- hexa(ethyl ene glycol) hexenyl
et her, benzophenone- 4-hexa(ethyl ene glycol) octenyl
et her, benzophenone-4-hexa(ethyl ene glycol) decenyl
et her, benzophenone- 4- hexa(et hyl ene gl ycol) undecenyl

Lepteip| Gher et AR BB D A a b Rc s U AU e e gtono 1
decenyl) Ethen te)racatic;émergyycobmhmm 1—md¢y@nybﬁt§1trepmbqihtémk@ne glycol) mono methyl
ether, ;%‘ﬁﬁgeg O%ﬁﬂ&ﬁh@é@g&#@l ﬂ)!oh% gn)?gmzygt y enta(ethg/rlgge %lycol) mono tosyl

mono mefHEcdlsy] pegtaﬁ@ ylene glycol) mono tosyl mono aliyl e%her hexa(ethylene glycol)
mono ef‘tl'yh ¥Heo hM&@é@K a{eegn%@ -rond Béthl(tidayiegn@thglene @lycoRmorb benzyl
o, L AL SGEAFISER LR L Ty
hexa(ethiytexa gbicbl) mne 1¢lepteoll)etleir] an(ethbrlpme gkycqqh)fnono 1-octenyl ether
hexa(eﬁl?Le'nQ %B&HB QRAG riocflge l}ﬁeﬂﬂ@lx ﬁé}?&(&ﬂ}l@l{@glg&m&ﬂo Hﬁﬁ’@é&@t@l lether,

enzophenone- t
hexa(cgire Elyoad PO drsaroPRSpRISHTRG? |16 ?%ﬁéﬁﬁ?%ﬁ?ﬁ@%%ﬁe% glycol)

mono alty@tthaf, ﬁéﬂ'ta/(bﬁ@&n@ lg,byﬁiﬁlb ouo dedshyhee hhea(ethifene Fhyeol) mono tosyl
oo B b P VAL AU e o
mono #{y] eder, odta(cthptrae ;gb@elé wn@ftose'laéﬁr, priatethyline rgésrCﬁl)trmewsi@% mono
allyl etBfr, BERLRARIH @Ezn& E@c&? frfg)%ﬁ mlc@RE biher) uh&éé@(fetlfyléhﬁ %Pfcolt) mono allyl mono

BN 1 WA e et i s
mono alhé et ottadeckecdalane plycsD) mdnoailyoaingy ocssthylese glyeol), cdaca(ethylene
glycol)S ﬁ&%cgg h??ﬂe‘ﬂe gly%&l) Vt%ﬁde&ﬁ%?lﬁﬁe @%ccﬁ} %@?Ad\éée{a&hﬁl@ﬁ%% g/col)
Octadeéétﬁﬁbélﬁm gﬂw&h berzophpoas ek elEfiytsng glyceld albyl eien benzophenone-4-
hexa(e\!ﬁ}?é’n@'g[ycbb %ei gp&ﬁ@t bnBostenbires héﬁ@étﬂiﬂéﬁe g,ﬂ?ddll)t doBdhyl &her,
benzogfehea-hoie R R Fhst o bt 4R RS Rveon
undecdnlyhetbbruﬂ-iloutopelmzfopbftneut -Aotes(dtisylewsl ghtobdllyr ghert e gr oup
ﬂouro‘t?éﬂ?ocﬂh%hﬂg‘ﬂ:% qeéﬁ’(leﬁﬁﬁrieﬂé' Q]gc&l? LiflecaRTE @GN AU IRy bRk bne-4 -

h
hexa(ethyteng ebcel) ket - draxy R L corpiratt ne theréc gyesiiymdecenyl

ether, m&@@kﬂﬁnﬁdphamdﬂeel g&tm@ahylemsgl?(tdl}@lyd)éthmmmdrdxybhfrmﬁpﬂenone 4

tetra(eﬁqygapglg ycgl))( }é?d 81\1lyale |4Qnﬁ91%3§1§né)8£nz%hﬁé€@slélghgéferﬂgklghc?tﬁcol) allyl
ether, Hmmphdluaogﬂn@@mlen@t@s‘} §t®Ka(gth¥€nDBh(001RWCCQnd etigi.do aci ds

morphgﬁffdbréﬁzd ﬁéﬂoﬁie-&" @e@ra@é’ﬂ%ﬂ&ﬁ: mﬂ%l)caﬂ?pétﬁét élrﬂnﬁmbﬂﬂibﬁﬁ(ﬁbengcﬁohenone-
claimill, erein the plurality of

[ OCESS, 0
46“@3&%F8ﬁg3§0mPﬁ%@ﬂ“ﬂﬁﬁ%ﬁers is selected fromthe group
cmsi sThengogks cfedaiyald e wibeinethe pelgetigaangllyedtl das a molecular weight

ﬁmn£®§g§%&¥&g§¥b@%§20§&p deoxyt hym dyl ate and conbi nati ons

process of claim 11, wherein the
p}lur al Theypregeseohckdimntly yhercabeistap abadsebinedhe porepy waction layer

ﬁnﬂwj&gmﬁkaﬁ group consi sting of adenylate guanyl at e,

¢ t1)| con%acﬁng a treal{merﬂysolattloﬁ toatlﬂe microarray for from about 1 minute to about
1 month, wherein the treatment solution comprises the chemical species and a solvent capable of
dissolving the chemical species, wherein the chemical species has a concentration of
approximately 0.001 to 5 molar, wherein the temperature of the treatment solution is
approximately 0 to 90 degrees celcius.
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conmbi nations thereof. 23. The process of claim11,
wherein the plurality of covalently |inked nononers is
w@eloeoswds from t he group consi sting of |ysine, PCT/US2005/042243

argi nine, histidine, aspartic acid, glutamc acid,

phospho-seri ne, phospho-threoni ne, phosphor-tyrosine,

asparagi ne, and glutam ne. 24. The process of claim

11, wherein the step of providing the plurality of

ctrpdes further. c S

k’gct r@&p TAUPY A Z mulgrﬁﬁl Igé%p gé%fagcg ggar? hnge cﬁ%‘fen()f&he Rigplity of

electrqda®is seleetadh fnog thé grogp G@ISFS@GE of plefisnegolhs |Sﬂglcandm%m ipdium tin

oxide %&@%Maﬁ@éo?xﬁﬁ‘naﬁ%@s thdfagr. process of claim 24, wherein
plasma c

api n thod, further conprjses
ekposi %RTH@S%P%&%I VRPCHLAF Py Y oRrarp lérsalsﬂe%ﬁa%ﬁae group
consisfih@sN@niho) hydpxyh xhdredrbdxylt wo to six minutes. 25. The
pﬁ(? ﬁgzﬁfe%rrf)%eég (')tmlém ll\l\%gl%whgi Bleurzﬁ tgg%vgkgﬁ\é‘lﬁ&d monomers is

nprises ectro
selectad feom drer grgunt @nals‘rsmg <ffd3NheBeEﬁ|, em ar@lélo Btids havigg lasmﬁemhams and
combifRnSxicrdfrel y two to six mnutes. 26 The process of

wh th |
%ﬁ’p 'Eléespro?eg%% engl i hg%gla@gg %Veggfi){ ]J%%pddgqqﬁ)&ers is
selectaifran Geengrphpcmsistiny Off deomadhwhﬁte Ziebxy@hmdmte Alenkyuytiégate, and
deoxyHlSrercgrlé?ce Qx?c}"@Jmtﬁﬁatf%B?ﬁxt%?%oﬁm ely 600 watts and a

t%ht mllitorr; é
ei!’%:hu n@hqmgceéqi @f:‘tl?l@u}el mhélie ¢ alpraly ﬁ@cqyﬁfe@ y Helgpd monomers is

selectddl fasiehef @buyf ¢RBL@OsHadenyll e, 3n@kKflaté, dkiBILRSandSirTi§1afe, and

of approxi mately 500 watts and a pressure of
comblﬁ%kﬂnf)xleﬁﬁf?el y 50 nillitorr; and (a .3) etching the

e2Ect r'Bakeprntess olalaiayl Ll whﬁn@uauhe ahgdity pf asrgnfiplinkedononomers is

selectél‘lbﬂ’(?ﬂé )t( ) n%@uﬁ%ﬁ%tﬂ%oﬁﬂ}rs an nﬂﬁé ?H%élgﬂr?eﬂgémgtamd glutamic acid,

phosplaw?rg% Oythéqoﬁﬁﬁ HhOPPI}OF‘&“PﬂQ? asperRgingy ARkbglutaging| g m

2@4 WHEliceprocds§ef «kiam 16 alheireths step onprlohidthgf the pluedlity of electrodes
furthe® OIEE)HSSES an el ectrochem cal cl eaning nmethod, wherein

Y HEMEISSEL r ocheni cal ¢l eani ng met hod conprises: (a2-1)

c@nt acttrhing theslectrodd wrfaedsdisiwglapldson oldaning mppshagly pidace
O(alz)t geclgdr;llc i ntthf’ gl‘é&gor?éﬁﬁﬁﬁ%eﬁl ulihi€a %h’érﬁﬂa'&l'ci?eaﬁﬁ chepidaut i on
|
(Z‘g Z)ﬁ&ﬁﬁ’fg?‘%ﬁﬁo Cl%lﬁ]r% H%Q‘E%B‘r thsg%ﬁaﬁ F‘ﬁrﬁ‘%‘@g 9138‘ gfm?}%ff goyoprises:
segon d@(pbmngtlfelete‘stroaj}i‘ micpoanfay &b acingodplasmiplagmafs epmogimately

g el ectrodes i s grounded, wherein each
twom%ﬁ)?}ﬁ{ﬂlroée is in the first group of electrodes or the

sevondligmogeseef daieci4; shesin the plagma glgpring gethod dyrithey comprises:
fan)a Tp@gqhgrﬂfe%le\étrsd%m& 2t§§§lﬂﬂﬂiﬁeidﬂubfi@e slegRNlasma for

eI ectrodes whi l e first group of

appm’gp’élge&%"ﬁ’eg S SEnded:; and (a2.4) alternating between
p2b.si nfheproeass eflaifnod4, shpreoxiheptasiny cRafiig heth®0 composads

tgao heetgmﬁgihe%ree PacthicRlaf ghgﬂgﬁn nghg A48 FR SR Shout 2 to about 4

ectro es IS S|ng a_current
mmut@sdesmg a power of approximately 0 watts and a pressure of approximately eight millitorr;

(a12) etching the electrode microarray using an oxygen plasma for from about 5 to about
7 minutes using a power of approximately 500 watts and a pressure of approximately 50 millitorr;
and ’

(ars) etching the electrode microarray using an argon plasma for from about 8 to about
12 minutes using a power of approximately 600 watts and a pressure of approximately eight
millitorr.
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approximately 0.01 to 60 seconds to the second group
of electrodes while the first group of el ectrodes

WO eovaiof®43r ounded for a cunul ative tine of PCT/US2005/042243
approximately 1 to 60 m nutes. 28. The process of
claim 24, wherein the chem cal cleaning nethod further
conpri ses a hydrogen peroxi de cl eani ng net hod
conprising: (a2 ) contacting a hydrogen peroxide

AN RN O Rl L L —
an elecapplicpicaialeahiig thethddpwhétreipahe elattrdchymical dienping ndtesdddmprises:

) BB o DR S AU, LB
sulfurip geid splnten hastacdopceptration gsippegimately Ol 1gp dgnolar;

(a22) pulsing a current for approximately 0.01 to 60 seconds to a first group of electrodes
while a second group of electrodes is grounded, wherein each electrode is in the first group of
electrodes or the second group of electrodes;

(az3) pulsing a current for approximately 0.01 to 60 seconds to the second group of
electrodes while the first group of electrodes is grounded; and

(az4) alternating between pulsing a current for approximately 0.01 to 60 seconds to the
first group of electrodes while the second group of electrodes is grounded and pulsing a current for
approximately 0.01 to 60 seconds to the second group of electrodes while the first group of
electrodes remains grounded for a cumulative time of approximately 1 to 60 minutes.

28.  The process of claim 24, wherein the chemical cleaning method further comprises a
hydrogen peroxide cleaning method comprising:

(az1) contacting a hydrogen peroxide solution with the surface of the electrodes, wherein
the hydrogen peroxide solution has a concentration of approximately 0.5 to 10 percent (by
volume), wherein the contacting time is from about 1 minute to about 24 hours, and the hydrogen
peroxide solution temperature is approximately 20 to 95 degrees Celsius.
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