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ELECTRODE ARRAY DEVI CE HAVI NG AN ADSORBED POROUS

REACTI ON LAYER Technical Field of the Invention The
wWEe@s®nis10 nventi on provi des an el ectrode m cr OBCT/HF2005/041906

havi ng an adsorbed porous reaction |ayer for inproved

synthesis quality. Specifically, the present invention

provi des an el ectrode mcroarray having a plurality of

el ectrodes, having an adsorbed porous reaction | ayer

and a process for treating the mcroarray surface to

significantly enhance nucleic acid synthesis quality

PHAMCEANYING KX AMORIADS PIROBEREALFON

present invention providegyggeonputer control

el ectrode mcroarray having a plurality of

pl ati num cont ai ni ng el ectrodes, having an adsor bed

Technicpldficldsfthebnvention ayer and a process of treating the

e fééé{trlﬁ‘%nﬁkiﬁ R Riel & &b&fﬁd@nﬁ%ﬁﬁ Iﬂf*z’i}ﬂg"bﬁﬁid%&ﬁed orous

reactwn%ér bt fouslanliess Gyl SperD: i t@'f%?ﬁﬁ infFoEph B es an

electrodamiayarsayrimy inig i plyralitBac klgctmﬂa:st havinghe atisorieadtpooeus reaction layer
and a pr(%egg ﬁg{réﬁﬁ% tﬂ@ﬁluo?@imt té‘ s%ﬂ{ﬁc@ﬂt i %ﬁce'ﬂu@ 'éf?sad'cfdas)ﬂlﬁthems

nmpor t an t OO 1.n
quality agf MR POEY scapibiiig Mo @R@@@HM the BEsaP FVERigon provides a computer

controlled &&%ﬂé Muchrﬁanyﬁﬁfﬁl'g)ﬁiioh&ﬁl@tymf plaﬂhmhlcbﬁﬁuﬂﬁg’ ély@rodés, having an
{s O r gc at | 0

adsorbe(f ]%(%r%s[r awln Af %% 3 ?rﬁ)g?sa 89ﬁeat%1'g lﬁ% g sur(ilacecegvmgmﬁcantly
enhance gt quakigobfoynthysis ﬁedngzm@quﬁtdss, p@ptaies,@pé other dleatwaéemm twhile

1ncreas1r{éloéﬂ<ﬁ1ﬁga chhsfifvyusual Iy in a colum and row format
ough o her fornats may be used. An advant age of

mcroarrays is that they provide the ability to
Backgramabhfahemmneﬂs i f not thousands, of experinments in

o
Bk o &%%Mcﬁﬁwmge J R ggg}égegog&@ﬁgm%e alytical

researchéwls 1 phieyaclogisah areﬂrblﬁ@emé%mswgm pikdiprop gyellicroarrays are

miniaturiRH QEHY ST polirftsl6t 1uéaﬁloﬁ@§i»remg@&1 Q04 €A eiCiovOfdrmu edlecules,

1nc1ud1n§ :bgg%cﬁ?%l erﬁ: %}g h@?f?‘%‘!ﬁf’r sg]nﬁjggl?%d msﬁftté p %)%ir;lﬁy g&gﬁh@%@ points, which are
usually iawaaiolaivh gnd lowdiofrh@rahoughative fermatrdnpaleusdd.f Aradiantage of

mlcro 'Is)§ {s%@ {l hld Hhe %Blﬁ%}%tc%ﬁ&&& hﬁtﬁiréd%aff nb€RGuskfds, of experiments

erent_"approaches for attachi ng or synthesjzin
in parallgl, Puch pasallelisny gseroampatsd 10 seavrtta amealyleg@%f)%&én uide jprease
the efficiedaglof @qﬂbrfrfg&*éﬁﬁ@t&hlpls Ibeimeelp aiodcilanstiretire aisd 'rﬁlologmal function,

where slggh(? Yllzﬁia\tﬁgﬁ es&l%{en dc%f %r&c fzénshang ?)?o%ﬁn er}lg&eﬁﬁéa? &'ani\/hglfoarrays‘

es or esl zi n
are availgblepie ﬁhf@q:nt $previsand |hﬁV%dlffgrenmlrfap@chmr}gqbg@g@pgucstt lead to
dlfferentaé];ﬁa%‘ahﬂé%%r ﬁﬁ&cﬂi‘h of Mm&fzﬁ%rrﬁél}é&ﬂ@r leﬁre@emn%ﬁf@hﬁy surface

R O i .
attachmant iofl a pEIS)thesiatd chémicsaicdpedies adbdsy@mymg @lchtmbakpeciss in situ. As

oot 5 W A g
:

gﬂwmﬂﬁé n and validation, functional genom cs, and

RXse4rER ki nﬁc\%m@/@ BuSfoddd lmaeﬁly eh ,dedxynbbﬁlicleld\/ﬁﬂd (DNA) and
rbonucl {6 A pposd 3ol il S5 8. Fbig g6 tson. singe
nucleotifiapelymophumais (SHPR g:tn@uprDNA@tectl@Q@ldHathddlom fuabtlonwbgenomlcs
and protgéﬂiﬁ;g '&%1 ¥nl;%rs %@Llcﬁ%?% 1N APRNG81. 1960 Ashid] &lal., Cancer Res.

ddi t |
59:4759, 1999; Kurian et al J Pathoa} 187: 26% 1599 Hacia, Nature Genetics 21 suppl.:42, 1999;
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m croarrays for DNA/RNA research, mcroarrays can be
used for research related to peptides (two or nore
wo povcosssm@at ur al or synthetic ami no acids), smaPCT/US2005/041906

nol ecul es (such as pharmaceuti cal conpounds),

ol i goners, and polyners. Considering mcroarrays for

DNA rel ated research, there are numerous nethods for
preparing a microarray of DNA related nolecul es. DNA

rel ated nol ecul es include native or cloned DNA and

Hacia etgindak Osxehiody 348 { A jaed falingan, Getry BERA6eR171, 1998.) In addition to
mlcroarrﬁyMk BN /RACRE AW M BEro TR s Shd Bk %ﬁeé‘e@f@l’{[}abﬁéd to peptides (two

or more LS R R PG DB G ol
compoupdsy pdigertbrsyandgtobyoiss.i ncl ude the follow ng: (1)

éécﬂlgltd%: ?cngaEH é}é fc?%l\(?ﬂ ré}atB& RRaI-&M tﬁér@&regl;ﬁnp?oﬁlg pié?ﬁo‘&@ for

preparing éé@lé’i‘i’@gax/?faDNﬁkre Jaged rmleelﬂ%epl\%r ﬁewqdrrgolﬁeémﬂe@%m@we or
cloned IISA ragd Eﬁﬁlwtla DNA oe;aiﬂ;ana mwthtesj shbf Fingld-stianfed) DNA & HNA strands

are comfiRi rp re i AP Bl R CUERh g b o R

ohgodeqx]ynbcpﬂm}eamlej Meroaheyrpmperryt;or(methqtssmle@@the following: (1) spotting a
solutlon%lﬂ% tﬁi’ e;ﬁ?é@leﬂa‘ft”sﬁ@ac@%ﬂ% (sf(gfﬁ foBas! (‘2?} G tﬁbéyl?]y %gmtmg reagents

si s and uysi egul.at phosphor ani te c
via kaefa)r ﬂﬁgpnmqgéeeleepqgﬁ ag{l prjngeewler Riosekay e tesbepaistiy (37 in situ
parallel S)}hﬂ’te@rs akiag ¢RgRochemidadly gbidpatbdagdd ﬁireleprlofdgtlg[ adpssing regular

phosphc '(n'_u @: cﬁ&ﬁ@%&%&g%ﬁh&% %elnepa%%@icl(? LP(?[%E%OQE‘? lgq 3t er]gynthesis
and umng.rauéar@bmph@tamm CCIIRN fﬁ)mas wdé’p%@d 71 Py p@taﬂlgkﬁsmthesw using
photo-clemg@bfﬁﬁa)@gme r@te&tﬁfgfgivmqwmﬁ@y (6)%&@&5 2l i) arallel synthe51s

using PIPC Gl Fhio b GaRRT And L g R e %ﬁ%ﬂ%ﬁﬁ@ulﬁml B degositing

oligos. thereto. Electric field attraction/repul sion

I‘Hoﬁﬂ%&%gﬂﬁﬁnt@&ﬁuﬁé ?dr?r?ﬁg/ &ifd 3?%&1’5@15 S d@clos%&zxg Fogglt &%n U.S.

Patent Séﬁé@% aubthardditional agﬂe\ﬂé Pla}lwns PFigriy) ﬂl@’ews%mé dield ysi ng
attractiogh@risi@chirideals er]isﬁldsd:dhg Hcﬁhﬁet%l: s eIdatd:rﬂ] 5)3B039 AR Meller et

al. U.S. % i SP@ZB%%SAQ ’ef ?t%o&)’ C{O?lfr 3? Pdr 171 sz{u (‘r)jll s)yh \A,\';A%'s %%&%r e

ntgonery espec
electrochm@d;ﬁsblaclgng wilscéffsed mMentH@n@MU SAPﬂs@rﬁeﬁ 08h4d02; 6,280,595, and

6,444 llrIB(l\fd'nkg"UnLe‘x‘ @'If fa8d ﬁ'ﬂ“e éc@i%l&}) iy d’ré‘ichfb%I‘at&i by reference herein.
thesi s. on surt.ace

Anothergggg}ag o%g:e ec’rfre P’é’%{% raa%lg@aggy)rfar in Situ oLgo synthesis on
surfaceseskbgrrate aMmmcﬁadm debtratsk usigg elsctehchehizakbdbblarkingus dieslosed in

SouthenlrJUsS ﬁ’%@h@f‘&ﬂ%@ﬁ /N %Qrge%éf dé%g 'n‘ﬁx\fog{re}?é}jg?%s%}is%ﬁé%ieg%geo et al.,

esis LS "provi
BZOPOZJ’"/!QSZQ% 3M & oarrays ot her than DNA microarrays have

Mmmﬂwsﬂhestﬁah DINOY{ me¥ &y @hadefbeeﬁaleélb@fil Eorf¥x greaﬂhh Shthetic
e arr a MaS,, 0r | or
preparalfey g BERIHFd G P p o 182 GG abStolile & nbgr mesine
techniquessThasanethdé was extomsked 12 OG0 20 tiornedlutbeansaddeedshbssading technique
using p hd¥ked §&H§‘Mﬁ&pﬂﬁ§bxﬁﬁn&k&t\ﬁ9§§%&§%§&é&g f&% d@diém{g RBviews

I nation ot Osgaé)SItl Z€e
of pepti icgwgrazsfs wglgrﬁhe e dsplagkingras moveeeﬂrbg Pellois et al.,
Comb. (ianit 20@HRI365 dﬁbF@idfleﬂ@ aeiendel v991des! . 1y7. Rebdnewerletsidd peptide

arrays h%%lﬁff%gg%rig;%ggduéo p%tt%'g re-gspnﬂ-ge%%géwp&lge%?f 15§ateﬁggo?ems A
review ofpratein atayis awlfbﬂ@dl%dl ang Nqydaff, eigvpiecieyn BheiiBietdchnol.
2003, 8PEPL i des or isolated proteins. A
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review of protein arrays is provided by Cahill and
Nor dhof f, Adv. Bi ochem Engi n/Biotechnol. 20083,
W@ 300&/P738RF epar at i on net hods for providing a ni BCDER208Y041906
surface that is receptive to attachnent of a
presynt hesi zed chem cal species or for synthesizing a
chem cal species in situ nust provide a surface that
i s capabl e of bonding a chem cal species as well as
bei ng_capabl e of providing the chem cal functionali tﬁ/m
Frepasaticay pethedsdorpiavidinglrapioseasian ginéase thh i ne¢eptive ol atlabhment of a

presyntﬁeﬁfze@&cohnad] Gpedics GORR kynth&En AP BKPAEA spéinésen Sie@bstdrovide a

d t
surface gl s AP RBRG POCH T SO CB Agte T ageiding the
chemica} fiietiamalifgppacessaty, to threlucestatma®]apial pod sothepiichkdsyarch and

[
dlscovelg/r ﬁrﬁ:%g ? g é@ﬁﬂ%{ %@% Pfgv?cgeereﬁdgg?g%% ﬁ%ra‘Plgg?cél)\{/bgenﬂy
bondingdp ghgmic Pﬁ‘rl@?cpfn%terésqqyﬂcﬁue&w apripcdsthe fonstive Hraup Bdurcally
present S ER&EIALT ARt B&kmhen or E@e[tm@%ﬁthed;&ﬁ“acd; Bér DRAGEIaWE species, the

h
reative ARG By e e e MR R R DR Bp rogpeptces.
the react uhgtonprasiuired is i emizes ralyss therd havisen behemisaleodifiedtione

UBSs is2 BRI, &'e@%&hcf s&%&?eﬁ‘@fbtr nH&%&r slapd} hﬁé‘@ﬂeocfbated before use. A

chem stry to’int Qduce st abl e, an unlf msur ace
commom&k?ﬁﬁq‘wré%ﬂlﬁ%ﬂamslﬁg Pegpistiy foah abje;png;ungform surface
having 12ydtivegsdoups Gdr atthdh@osmt o inQidh eynthéa;emfroagoasqieﬂlee shdniiodl spécies (Guo

et al., 1%44:, Nuél%%%ds c '22 iggggﬁgfi%?mfg@eﬁ%@ Og,i]g:gcl ﬁkﬁaf 359 2‘171-
2180; NE@ERSW@ﬂﬁou@%;ZW%UUHCl AgiiyBeR9; 1672{16&6‘5@%8@’5@ et al Us.
Patent Zaﬂacmmwonaémd Sddttiern Badl emis FaRRt 6,5781826.2 Qﬁéds @@Jcﬁ%r bulk

synthesxg é%l&g nl]s%}l (%t{ﬁl?)%r 139712%}93@@%@8;%@‘3% éécﬁ Sur?aczes are treated with
thiol linkér chninzstrtyi(Knlldyvh gk 85S. dtatbnEBult. ROO2P1 72868 Smutaﬂafcﬁﬂylamc

mlcroaﬂ'ary%h%qts"\ét{cﬂ al 19352 EX&E bu@%é&e@b%ﬁi akiGY f&{ow@h by introduction

tent Pu 72963 SSm’larly, po
of reactiyp groyRs SuP 28 (5pénal amingg, éﬁ?hs@nmﬁ%r 518 A, A%%Ifies&; @5 1155-
1161). Addiadaatly polpsirelatbeads drobhrtuse delityd ivith pobethlyleas glitols havmg

reactive t?l%%}l%ﬂ go}%r K&%ﬁll&&%ﬁm&%@ El% e§ p[pd%gdl\/_{gﬁ% ggc P%)g%lg&emoﬂl

Aldrich stiadi, . rReiteny Appl Pyl 2P wAE34989) Finatly, thepurfee of ¢leeitades on an
electrod¥intiBroBRhy Bl e @R8ted kith el sirfiey/ddating ﬁﬂﬁbxh&@reta@:w@ Adlps

PO T T I T ST
the rigoRuif re22E8 /eQIBYUBEH pyntlkdsisatoluyions el te wlctaomenicabddbddkingeslutions.
Qctfao!cﬁ&ﬁféﬁ% tﬁés(fg ﬁ?crr 'E'I’S%Ios@(flntM&ﬂg&gerpﬂ U fd I 1s based

sur ace coatin provi reactive_grotp n’tg
upon a yemigqndugiprchip ]Ilf)Vln%l?lu’@ﬂlﬂg‘éf gigrelrepdes i g eplumnand Fore éormat

This chﬁaQﬁblgﬂ gsdm@ﬁnﬂm@eﬁtabelvrem Wxi&éﬂieﬁﬁ@bnﬂﬁﬁoﬁ (ICIMOS) @Ehnology to create

hlgh—delé§1 éxsa[%%ag%ﬂ recggéqs a‘gﬁﬁm 651%% F(Eﬁsr%lgﬁtglfgr%%gc{fng an% controlling
individual antro@lechmdﬂs:withlayhﬁt dresyi Therelectoedes ase “tirsed @¥'dyy dpplying a voltage,

I
which g@@&ﬁt@é’&@éﬁéotcg?mlgél re gt\il glgﬁﬁﬁ(ﬁ be%hfs)athat alter the pH in a small,

defined iy RGBT 1B HIUEE AR 15 ol o Frrder frprevids Fggetive
groups ateaclgéleditds, thiomprodrRRtiacoatddeial a @ﬂﬂodﬁm&@mmﬂﬂ\i&ﬂ CBCUmolecules

n eate hi density arraus

can be syt SRV @Ol ol A Fugh AR PA0Siels R A gy e
materialy fpr éhmiebbJICkma gtep.rib¢ v d@@lbctmcmm@aléscdqcme@ i apiplying éhéoltage to
an electﬁfd%aYhe PH Be@ R dnPHRShEYRinity \OF RRGI QFodOVecaRRINE £HlitH of the

vol tage whi ch generates el éctrochem cal reagents

(particularly aC|d|c protogs) that alter the pHin a

smal |, defined "virtual region or vol une

adjacent to the electrode. In order to provide

reactive
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groups at each electrode, the mcroarray is coated
W th a porous matrix material. Bionolecules can be
waymblosssized at any of the el ectrodes, and sSucPCT/US2005/041906

synthesis occurs within the porous matrix material .

For the debl ocking step, the pHis electrochemcally
decreased by applying a voltage to an el ectrode. The

pH decreases only in the vicinity of the el ectrode
because the ability of theacidic reagent to travel

acidic repgent t trayel awae fresy ancﬁﬂ@trpée Isiligited &y tgtupal dififusiongang by ¢ bafer in

solutionand by a buffer in solution. In general, when a

urface is treated,, the iS. a reactive group at the )
FenRab riEng SORAES il Bietets A r&SRrs e B fopfinat &5 or a inker
that is attanhd tethd swifawg duriegtreasment. A linkerke p mddecaletbhteonhetstadwpecies of
interest #P4) M@tsﬁrﬁcﬁs Pﬁié)&%ﬁﬁpﬁef a 'hplgé? rf@xsélasts Qaa RALEW 308 r}{) ﬁ%ﬁe 61]1:(P£I1d a

exa ass ‘ react] ve g
silane- ceﬁémérgaow the @h?raf?ﬁsb ing o glgssyF-Bkprssen beaf varioss 1%@18

dep endlh@ ofl kieattultr aB&michli sp&ﬁésilsécaﬂ) ﬁﬁn e linket. o addigsoo igikers,

ar { es _used.to
R T R T W T
an attachesl chietnaesh spbcies. Spakérakay be of agiffierenttehepisty itise limbess. Linkers and

spacers %rscfttﬁé]ﬁﬁ‘en@ Bf 58N aﬁe ARNdsdd Fo fa@§§1p§81‘i‘s At hAANSous et. al.,

chem S ies a rs can b I fferent
Meskos gl SEp oA SRR o FREre Hﬁ@rgmﬂ@&%lpms (Schepinov et al.)
and for pbltyﬁtyﬂenebtads (Metckgins. Nmeabnbbhﬂh e dnd addridbas al. support s

%@?‘ﬁ su?l‘ac&l: atm% Slg Exg Jde @Ll}ogrrr%g%&%gs‘glrﬁ%p cQJa 1%1tself>ﬂrov1des

rzypczns ern
reactivesgupisihad a{esaﬂﬁ@plﬂhwse@t withinythe,epating rM%g%@lyrIeﬂean@éHd%sclose a
surface COGRME kompASing DA pHRERDEYss (@PG) @eﬂéﬂ@ﬁblﬁheﬁl suhh ad-@flons,

nylons, SR irb i sep i e Sop s hiR Al S albeEh0ae, Plled Falaghots,
polyamigles; pohiimidss,Ipplysilesant, polysiicanes, Ip@lmalasnmalydimgmehydrogels,
expoxyg) éHers ﬁ{éﬂan&ﬂlés Qfeﬁﬁh@ssﬁld% bggﬁ@i% ené ARk LAY o?ﬂl'éﬁer Al oAy

L

polymegsu ogéca?y qu?{ﬁ%;o }%}gﬂ%%%&s’yh %n%sggej I Ceg gﬁ’[o%s ceramics,

such asedlnyishymhenbsideotlyac yddesbtes; p;oimm mlacrsyd;eataesembled monolayers;
porous @a?%éﬁv 'a{f&/ i"ull%l'lﬁé) ngle 1als %thgﬂl%sf 11 pa%d% I ffe? 'discloses that the surface

oxane

coating 'gm qtt@éhmyh@@ectmgﬁ l@g@[mscoa@;(g) @g&ycq@@pg ﬁ@mgnual application, or any
other ad@@ﬂté&ﬂb e oﬂ&)@ﬁ N/ﬁﬁltgilﬂ@rﬁp mp bﬂd‘HI m&ddléeleﬁey lifilger @olecules

attacheci) anglie% pﬁ&%%s&%aéﬂlg@? ﬂ |a8§ g&‘?{hﬁ:ﬂlﬂg‘&rﬁ?‘ﬂfﬁ%@s include

aryl, acctgleametlsrlenslgd:ymohshgoaiemnonmmn@frem 2dwil@esqnonet ayits, diamdhes,
diacids,rzra"r?rgh(? 188, and ESAGhARRLS thléaf %%zﬂachsiﬁ%t c@sﬁl@ blt%g Idl?closes coating

) ayers; por ous ca
the entixgwfgesiatraymicroapray deyiee andjnof st fﬂ@?ﬂmé? §‘€If%9§%s that the
Sub kbl ed1§<Q@eIeb ﬂ@ usaﬁf 23- atbirﬂﬁﬂteﬂfotr Goxteﬂ‘@ltl9|a&@dlﬁligiﬁBNKAysequence to

C at
glass. T?IQ ilﬂket%h Hna aegb refl a]DOIn # s§ ]surga%g t“fl i Lﬁ%p r%rlle)’ghqusﬂane to
prOVIdelan anammd¢rmatlz fuhigee f@ﬂlgwc(bl&egouplmxe thpr@tnermresps with excess
-phenﬁéﬂeﬁﬁiJﬁQOEﬁn&t@ R é&fvlex% @he%{l 2Wgn‘o Qﬂo%%ﬁncy kctive phenyhsothmcyanate

ar on on S e. | i nker nol ecule
eroups A GBS 108t G1iaHBLY By r-LRabE PGB Sip By coupling o
the amin®rdaetive grguﬁ 4 6’nan?21nb@ndkﬁidalumgnﬁmleumdé sttactieditol the §’, end of a sequence

of an olgaﬁ'ﬁélgcﬁrdteaﬂ&%s@gﬁﬁmc Qﬁ’{‘a'cg H§V1§$§ EI%% attQ'Jhed thereto and

ance i'scl oses co
the hnkgthafvmgeancsﬂlgamml@héaMta&be%%ww Brsiflero the luﬂskpr éiue@t iﬂoﬁ]éthef
disclosSdpad& @8 mpiag @b tdh 15-deSGHRSy14tBhAlS thabfs Rtwednakeom
linker for covalently attaching a DNA sequence to
gl ass. The linker is nmade reacti on of the gl ass
surface with am nopropyl trimethoxysilane to provide an
am no-derivati zed surface followed by coupling of the
am no groups wth excess
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p- phenyl enedi i sot hi ocyanate to convert the am no
groups to am no-reactive phenyli sothi ocyanate groups.
wa@\rooelosggonucl eotide is then coval ently attacheRCT/0S1008041906

am no-reactive group by coupling to the am no-reactive
group a 5 am no-nodified oligonucl eotide attached to
the 5° end of a sequence of an oligonucleotide. The
resulting structure is a solid surface having a |linker
attached thereto and the |inker havin

oligonugleqtigissng thedinkere ThesprITEHASY 4 T rAmpRIRd] @d@égwctqe@de to allow

attachmbnt Ble- anfBhiRre@btivl gr oﬁlpé mhé %acgﬂ i§ @it&ihed 8ntd PIRCE end of an

| at
oo SETE o A ek Bl B T e B
the linkdrads sies’ed dwimthe giask fuirkade, dhe fiyoah St«:lloaub powides agldspwurface having a

linker h%ﬁ%&t &fthél%toteﬂ? 1§81 gﬁrgé %?&EI‘ 8‘1?%09{189&1 eT\'i}ﬁeré H% gﬁcek S

onto an ol | gonuc
Ohgonu@aqttdeél@s bera swlth@%é@héwhﬁra@nd then aitprdgd qnfée finker. The
15- deo@ﬂ@ﬁﬁ(ﬂylﬁth cBN Wak &bt dehdve thd highdsehlybrididation siphdd @6mpA8d to chains
havin \/\&e rhngfiag%gss surface, the final structure
g%WSK/ GELFmIYLAS fface having a |inker having
Mfiasleos liad| Southere disclpsssilane-c@uplest iinkers for glass. The linkers are different
length aR@ %@Emﬁhét&?@r}iﬁ b 8Q8oReL foi’@l?éo%uél@&ﬂe synthesm on the glass The linkers

are bou%fﬁ'gc 358 ngl?&rl]lgaggl,@% éy%f}fqr;}aﬁp g.pkaé (? ﬁajwzeea%egagtﬁylene g?ycol
middle sebticleabdifftrgnt leydtiad Fhe liakans mage fromrdtot26 alvaweintldiggth and do not have

any cha@eg%g}gng\b%t' a‘fj 'd%%i(isgsnsgﬁfla% rﬁ?ilec%%é@ﬁv C%q%ﬁl% cg%%{mﬂc?lecﬂﬁ& {9
aminateg 1P§b’lpt’§§>éde§f> |Hﬁép@@um0&9ulleﬁ peddt ysing pilogpheramidide phegkatrsand
synthes@é&mdh&h@ﬁ Bming @ioBLAR agpast iR thedmdnietdd, BbthB’ and 5°

oligom iR Mere 0L FRSrBBERECES o1 ase throvgh a o
géRroust eixalphisspeses silana hiskdrs tekmpetimgich atgvieoxyl, lhemde bhathiea group.
The lml&@’&oglje uSdqad |s§ntﬁc%?zte' &%oﬂfc%éﬂ)‘nﬁése(ﬁ%}{ ﬂ)ﬂﬂ@}lgt% 'um-[%%n glass shdes to

detennmé@se mgngwifi 1Sn8136a1é13<% werg p@@%@g L‘é}}?é%%tra? discloses
nonionitriihlessispaserf for u@@ulpbom@l porie @iy (IITRG))t folelsgonaclestideatsttlesis. The
linkers \9%116359{1131%5 e‘gﬁfg ﬁ }f'ﬁ)%?trﬁ[na@ %8‘& t?(‘%xe(ﬂoea %H{#%En Hfé'éfq} via

oram
silanizatien; iSKEEyHeZabld chal. éls?iaws n@monﬁémh@rﬁ/@mmr eouplei o Q@ssmrgol-gel glass

coating aﬁsug'il silghd MF& Imetlmﬁ&ﬁspw 25 I&wpds&d tbquea?g b?gﬂlﬁﬁﬁﬁﬁ fzaét next to

d I
the glasg ﬁttae?ﬁ?l@@r ﬁophﬁﬁp%% fe %mfgl?%{?& A |inkers were
Limkets tiod spandrb esisemetinkgyosed chrgeptidesnthdsio riftofig miidphatye

Spemﬁc‘ém[ LiSibrddth ?oé}ssltﬁjehéjgfb) BQa@ %I'eetisg(‘l Q&%#Jfﬂ% support. (Aldnch etal.). The

clLenc hesi s.
beads h?‘l‘@rﬁ Rehyethy. @Slﬁhﬁ’@]’ ) sapcer gﬁt@épcb@etge besds and :thnkmg group attached

to the PEGU%ﬁéxﬁ/tISdlﬁﬂ@fgSgrf)@ hdsS@requtive Qﬂiuf) Q’J)r s@ﬁﬁ@m@bﬁ&@hﬂ@?@ter synthesis,
[e] | on nthesi s

the pepl 2 ot AR B BRI RCIS B e e NS £ et o

synthesig et gy adble pran@RGially drosi MerikGanmny, MSikrabioglbemn Hivisien, asiwell as

other sodtceg! oses nonioni c |inkers/spacer coupled to glass or

| -gel gl ass c¢oat throu h sil ane |inkage._ The
Phagioragiays mae Fglpgﬁ‘béec&r% rwa@@r%em@&ﬁ%aﬁdwlﬂ%mw L1,
and 11T lnwx had probleensgritissligatqualityeethére qaalhy thrjadded byenipsing daviaeneleotide

bases mase%éﬁc&rrgﬁﬁlﬂgf‘]ﬁc?ﬁ Er?e‘ﬁhcq%lt él%ﬂ)logﬁlﬁi If Q(gdlt?(ﬁ% %ﬁ%lﬁ%gfo%lems can arise

from delgminasipnrod he ogpléng dvee ﬁlela}ectrnd%r Ggm.tmi: peregghisy seafinghand PS)

polysacElfi@ide a@dr@se%%%g@%re%oﬂ? jotle B BRRBhhatic a11 r@&lelﬁk -Such quality
The beads have a pol yet hyl ene gl ycol spacer
attached to the beads and l'i nki ng group attached to
the PEG where the linking group has a reactive group
for synthesis of peptides. After synthesis,
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the peptides are cleaved fromthe Iinking group and
recovered. Nunerous PS-PEG resins for synthesis are
w@r@closdshie conmercially from Merck Conpany, NoReEbhUSZNEM1906
Division, as well as other sources. AOigo mcroarrays
made with the el ectrochem cal process as disclosed in
Montgonery 1|, 11, and |11l have had problens with oligo
quality, where quality is judged by m ssing
deoxynucl eoti de_bases i n sequences resulting f.rom
problemshar§ ¢avsechthe aesy|tgg o g miqraarsRyde Pp &S ugslitlifor spnsifiviby @fgsne
expressidaRsANs G&. fﬁnqmgdeiv ab‘ihrfdaﬁddlﬂRNiA dpbéled) @ad forginglkaiuclddtide

polymo Gt (SRR T s R0 e R RO IF et Rtice symthess
on electomleamicroatraymhag aksb begn mohlbmetm; SirSilasteualifsiprabjgmsolidve isen found for
glass mﬁ?aaa ?@ WARFE febligrdhany kdund %&ﬁdl&ﬁ réHcﬁB&acffﬁl?é/v&féuPFeakéﬁsswnh

or SenSIt Vi ne ex Ssi on assays
functior g%mpS?PﬁHP aﬁéﬁﬁﬁﬂg “WﬁN& peci es) and for
CSomyideging YT) e bbcdze dipohgsivarof blestied e(riidarrag gagliy probinsifor
ol1gonu§legt?cLe§ S&gﬁges ge}?ﬂg @rﬁfgalt e&gs gl?({ &ﬁiheednerag i SQIefaCC having

on oarra
reactwepﬁr@tmsmeicerodssimﬁroaraya isi@rirr: sy Ime@ b1 @ﬁ@rtii@b@aiﬂe mmp@wedn situ

eiectrochamcgj Hihebik q&aﬁy r@prawdmﬁaearrag@ Bavieg hipasr cIdaH@dThe present

ficient ous rea
inventiqp giepton droog PR Gwlly JO S S IR Prba TR bedd & fead fora
modifiefl Iswiﬁmawgatxreg 1na¢rp<)rat1@mhmkbe pichgpader)to {rygromdbymthesis quality and
t f ectrode mcroarray quality problens
preven u%féQT%'ﬁ ﬁué?i hite: i des, peptides, and other chenical
speci es, and (2) the need for a surface having
Summdryaﬂlievmvgﬁmws on el ectrode m' cr oar rays there is a

"?ﬁ e% te§e&t: é/ﬁ]mga prgxg}d?bsﬁ a?ec?ra% alin o ag }/18% al(]j gajsorbed porous
reactiomfpyar derr inwyev e avithepitdughitr Themidroarray Thmppsessgnrality of electrodes
ona suﬁsﬁ‘é\%n&lh&@meiﬁéi 51%@1:?&1%3 Lererhgeds. coﬁ‘i’ééietd' tQ Q%Hn}ﬂutef &fntrol system

t rade nic here 1§ a
In addifyg s ogoRBREY R Erra bt T S gea ion ey g PLARE! flgetrodes
wherem thp admdaad)p@tm seastmmhbrmtcpmnsiesrarcﬁvmntal $revies Badenatdeast one

hydroxﬁ %‘?&%h TRYchent §erb%teh rﬁ’ogmhe %Pouyk%nﬁ§tﬁ‘%%}trn01losacchandes

tion provi s an

dlsacchmrtsé@cb%?d@mmb@ﬁmqna ﬁlbicalyﬁialyrtbylenWV@Nésn%a}mh esis
N-hydréiyahdcinimi dEh forfuRITOREhal IE Coftful SBE f@uildnNa férinuldV, formula VI, and

el'ectrodes on a substrate, wherein e el'ectrodes are

el ectronically connected to a conputjer control system

In addition, the mcroarray has an sor bed porous

reaction Iayer on the pluralitQ des, wherein

t he adsorbed porous reaction |aygr conpgrises a

chem cal species having at | east dr oxyl group.

forml P SR RES ERATIUES, a smcc har | doloria L

trisacchari des, polyethylene gl ycol, polyethyl ene
gl ycol derivative, N- hydr oxysuccinimde, formula I,

formula Il, formula Ill, fornmula IV, fornula V,
formula VI, and fornmula VII, and conbi nati ons t hereof.
Formula | is ; forrmula Il isThe subscript mis an

integer fromranging from1l to about 4. The

pol yet hyl ene gl ycol has a nol ecul ar wei ght of
approximately 1,000 to 20,000 daltons. Rl, R2, R7, and
R8 are independently selected fromthe group

consi sting of hydrogen, and substituted and
unsubstituted al kyl, al kenyl, al kynyl, cycl oal kyl,

cycl oal kenyl , cycloalkynyL6_aryI,
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het erocyclic ring, and polycyclic group, and hal o,

am de, al koxy, acyl, acyl oxy, oxycarbonyl,
wa@egbosise@r bonyl , al koxycar bonyl oxy, carboxy, BOT/NS2005/041906

secondary am no, tertiary am no, hydrazino, azido,

al kazoxy, cyano, isocyano, cyanato, isocyanato,

t hi ocyanato, fulm nato, isothiocyanato,

i sosel enocyanat o, sel enocyanato, carboxyam do,
cylimno, nitroso, am nooxy, carboxim doyl,
Hrazonoyl oxi me, acyl hydrazino, am dino, gfide,

f oxi de, thiosulfoxide, sul fone, thiosulfone,
sul fate, thiosulfate, hydroxyl, fornyl, hyd per oxy,

o pe opgr oxy, peroxy acid, carbanoyl, t 1 ,
7 ~ni troso, oxanoyl, pentazolyl, sulfanoyl,
enanoyl, sul feno, sulfinannyl sulflno
eH-Koam no, hydrothlol etrgzolyl t hi ocar ba yI
R" t hi oBar bazon |I@Br0§b‘%¥5 uqﬁ\pﬁar bonoRydr azi 0Rrmula V
%%lofornyl thldacy t hi ocyanat o,

thlggarboxy,

thp em car bazi do, thlosqbﬁlno thlosulfo t hi our ei do,
trpazano triazeno, triazinyl, trithiosulfo,
squ|n|n1d|c aci d, sul fonRMi di ¢ acid, OH
drazoni ¢ acid, sglfonohydrazonic aci d, N

hospjoric acid ester . \R3 is/selected fromthe ghoup //
[ p, carbonyl, and
g tituted and unsub&% 2a|ky|, al kenyl , alﬁ YT, g2
cy oalkyLmHQMGﬁdakke I, oa kmh&hnMahﬂIm

The subQ(% wgﬁgﬁ#g e;h%% agggg n\/fge b Gt @ﬁﬁgg @996165?1%&

he "gr oup

Hmkmuh%Wﬁﬂh@ﬁEWP@%ﬁvﬂ@ﬁéOoﬁﬂb%%p@h@ﬂwﬁﬁtylene pentylene
RA (k’-hﬁ'ﬁ( Yh&RBare Rﬁieﬁo@l{déﬁtlilsdléd’t&l fBduh tetdié® nbibtidg 6t hydrogen, and

s T Ry S SO R 0, SV OB ALDIGy SEMht a

heterocydlicaimg) gndaiokyemslic, groym land hidg] amidy elkwa kesply keyloxy, oxycarbonyl,
acyloxyexl%&%a' Afmas&harb Wy, BEbELLEHEHo! &c&‘uﬁgy ardd, RAYF¥hinbC

selected fromthe grou sistin
hydrm&?naﬁléo,aaﬁeazwa 3P ISOWOﬁaﬁ%%e@ﬁx% lgcywtgcﬁ%@anato
isothiock a0, idogel R yighat) Bel eisdcymgit@ karbbiyasddo, at flimise, nitroso, aminooxy,
carboxn%rc?)g/i trll;ggr%ZOn%srP )6¥fnlle,b g%ﬁ?ycﬁ&zﬂdq 8191§c§n0 sﬁlﬁﬁé %ﬁﬁ%{ild% thiosulfoxide,

sulfoneﬁbioeuiﬁme ok @nﬁhwélfatm hyigeascyl, dpmaul, éwéroxm@ﬁe ﬂw@m@f@xm peroxy
acid, ca@'a%p krdiRbth 1%&1&13@&&) nﬁﬁds&'o&ﬁlﬁoyl Tﬁﬂxﬁz@@@,sﬂfﬁh@ﬁesulfenamoyl

M Wi N e
thiocartmediop tiiesehodiaaaiw seocantinblygkrazide thibiadssy, qumrnylh,dhleacyl
thmcym?zﬂ& rtﬁ’i%%mlée{}gaztu{oe RAbQ%kho, EP&P%'@@&&% gﬁlzéu?o Bel60], B5hzinyl,

8[‘ oup éOI’]SI st I nosé and nhe| ezi t.ose.
trithiosut s SYG PR FgnE rypidic 8&% pulfiRohydrazenic agidpdgnelygrazonic acid,

sulﬁnoﬁyﬂﬁ)x@fhi@la@ldg Qﬂﬁinshydﬂ@mﬁﬁc g€ hy Imphcgicyacm gster.

%et ecte F‘ﬁOﬁlo gg% blB Scbng%(r%egﬂ_%‘cﬁ ggtt% c?ﬁgo?%ln%d substituted and
unsubstéuhéﬁkkwl alkiend, alldyr(ydtdyyloalirsl, g}’@@élte)lyhgmoeékm agtlHeaterocyclic
ring, and} ()I%/ta?é{ bR Ryﬁﬁ’d ® %%eb&ﬁﬂéh@}t Slecledl ff(ﬁﬁ ! %%\fi) con51st1ng of

ther, "tri(ethyl ene

methqugngs‘%;h)g?xg, pqopyl@gq,%y}yz ) @Wé‘?ﬂe) ar éyls%ch %\/ |for§}srger|mg structure with

two carbdrs(of biitnileghy dde)ectud fiont the ieydupebhestingtof bitastituyddeame
gl ycol) nmono chloro nono nethyl ether, tri(ethylene
gl ycol) nmono tosyl nono allyl ether, tri(ethylene
glycol) nono allyl nono nethyl ether, tetra(ethlyne
gl ycol) nono allyl ether, ﬁptra(ethylene gl ycol ) nono
met hyl ether, tetra(ethylere glycol) nono tosyl nono
allyl ether, tetra(ethylene glycol) nono tosyl ate,
tetra(ethyl ene glycol) nono benzyl ether,
tetra(ethylene glycol) nono trityl ether,
tetra(ethyl ene
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gl ycol) nono 1-hexenyl ether, tetra(ethylene glycol)
mon 1-heptenyl ether, tetra(ethylene glycol) nono
wa2wetsisyd et her, tetra(ethyl ene glycol) nono RETHES®NYD41906

ether, tetra(ethylene glycol) nono 1- undecenyl ether,

pent a( et hyl ene gl ycol) nono nethyl ether,

renta(et hyl ene glycol) nono allyl nono nethyl ether,

pent a( et hyl ene egcoI) nono tosyl nono nethyl ether,

pent a( et hyl ene gl ycol) nono tosyl nono allyl ether,
unsubstlhléeda?(l@tlml b AGYHloPyClonbind, aFloplkerarloaliakul avhprismsyclic
ring, andpolFSL 0p. Rk Béiéct&m&ﬁth zs@I{ S3uRLRNSS AhiM6 Ghd h}r@@;@

’Iﬁqgn l $ thfg 1§§%§ﬂ%tfh (ﬁ:ﬁﬁ)& g%glﬁ)??nge %gtpgel : rlosee apa mose,
deoxyritoe a(;ehrbyé dimetogd, )galabt))sa;rghnoSb- pdpiee idpke, éxtoee, mannose, psicose, L-
rhamnosla%)ﬂ?o% &8 ese%ﬁég&:k%ser@@grb oD S50 sﬁﬁlﬁ&r tagatose, talose, threose,

ene decenyf er,
xylulosehgdaye Tesrrisagr tsd fronn the EEp cogqlﬁg;fg of amylose,
cellobloibe}ﬁ@(oﬁé fh)[dlt%@@ nﬁﬂﬂéﬁ)@é )paﬁiﬁﬂ&e‘ls@ﬁi@é Qb eleRAlyde. TBORiaccharide is

- | t th | | 1yl
st SR B Eul o RORRG SRR o) oo, ¥
Thepobcttytope @b@omewaﬂl‘)e lﬁmigcttcbﬁym thepgroupredrisisling ofdicthylene
glycol, t&%ﬁ%@?ﬁe?ﬁc@p ?JOE'L‘:BI&?Q@ %fge&%jv n%lpnﬁﬁPfarﬂﬁB@féu @tf@r ammoethoxy)

ethanol, ﬁﬁ‘?’é‘al amifg, %?{g%@w g]tygol) Beng @]I&'lﬁit}} yy:glg |tg ycpr]é ﬁ%’no tosylate
tri(ethylémesptycolinnoncedllyy kthet, biéethylenel glyagley trifbylb ﬁﬁgla@l, wi{ethylefn®glgcol) mono

benzyl e%% q}ﬂ t@l%l% rg’lyc%ﬁg'xz nggtgb{fl X{hgtn ?n h;{/rfeg %13}3912 810?1) ch orcﬁﬁgﬁ)o methyl

ether, mﬁ@hﬂwe @yondy monmiver apeno vbﬁbergugﬁ@bylynwﬁwlhmpm allyl mono
methyl &Eé?%‘erabg %‘P}%() tn'ibﬂo%'ﬂ?l &haCRirh eﬂﬁll'b@e {3 cMﬂ) nf®inB@fethyl ether,

teraetryE e hg%lqgﬁ%y St Shal s %ﬁ%@l e?ﬁli‘@ﬁﬁé%gwe@ﬂ&te
tetra(ethiylena gbfcal() atolny Ibemu{yl ¢hyc t}altr)a(ethyl:m@m() ebdnpltatyd ethbry tadlafethylene
glycol) {1}8&; i P&her ?)éfe%@ % 8’385 n‘?{%ﬂg eloheﬁzi é{ﬁerettet}ﬁ('éﬁhyl ene glycol)

enzophenone- 4
mono 1-ggigsYs sHhdpiEaletl Wé&%%l&xﬂ Wepe L gesrayg) gth ‘?ScieHﬂ(;/fr‘th@Pﬁ glycol) mono 1-
undecenlyﬁétﬁétpﬁlﬁmetﬁylén@ ghyedipinbyd eiethyl btldélobérdﬂeﬁhmehe gltybﬁy mono allyl
mono mﬁt%?f& fprg]gf%ﬁa %tﬁﬁlgzrﬁ% %&&&mﬁl en%s?ler%{ﬁ o %ﬁtﬁ{l‘l age%q%g rle glycol)
mono togylagrio adly etbm b@@@bﬁﬁ@ml)momla{( @thﬁyh@wée:gdwcgl})col) mono

methyl dingecsn hﬁént% %[ycoﬂ nk%@rb@ff%@ eihéR BRNARGeAe glycol) mono trityl ether,
yl ené

* hexa(et] m@&ﬁﬂ} b doRobshe? s BB ety mgpg L dptent thr

hexa(ethyiwde girpl) nednberoctenyl ether, hexa(ethylene glycol) mono 1-decenyl ether,

hexa(ethé/ e%% %E}%ﬁi’) \g}gﬁ&ﬂl | ﬁthert ﬁéfaﬁe‘tﬁ}tlé}%él gq}?:%l)%%( e%lei)etﬁbféﬁ/eingnyl

mono lﬁﬁé@é@ﬂ)ﬂheét]’ﬁgﬁa ethylene glycol) mono allyl ether, hepta(ethylene glycol) mono
methyl a@drmtupka(aﬁgeﬁveng&amaﬁ; 1.4)8% heo(aéthyll eﬂ{b@ I@bw(—‘e(ﬂh})leﬂ dlydol)

monoall§h Bt wieiREERES 00 AQRR A BT

yccl;]ls) mono allyl e(ta‘her octtafeé(ti'lﬁene glycol) mono

tosylate octatethylene gyt hmophtasgmeent'allybether, endeph(ethylegt glyodl) mono methyl
ether, urﬁfel:é(lath?feﬁ@ k cﬁ?gloﬂo MO 1%%%%? hﬁﬁ%@et}ﬁlylene glycol) mono tosyl

tetra er

undecenyl. eth
mono methybFhFrowd e%@fﬁ&%n@gbm Lyaong a‘Z\fl&@%SOCFaQPCHK%W cEl9D) mono
allyl ethed, eeth(reﬂ@@ena ref 1) h@eta(regly&lﬁe gtis ol hivdegui¢thylsne gigeal), on
tetradeca(g% fene g@c?qq{cgé{c%ga(g‘éﬁn eng % a/?ol? Lﬁ% atdgé/aé?tﬂqgné%ﬁ&o?)s genzophenone-
4- hexa(@h}é@w gnesd) alyl ethswy b@tzpnh@onwéwéa(ﬁthﬂ@ee glyel) hexgey ctres
benzoPh%h&fetzc-ﬁei &hy¥n LAYyt Bhé, B&ﬁ%ﬁeﬁbn&ﬂ’%&ia‘?&hﬁ}fﬁ Aol
adsor bi ng” a porois reaction |ayer on th

plurallty of el ectrodes, erein the porous reactlon

| ayer conprises a chenmi cal speci es having at |east one .

hydr oxy! group, wherein the chem cal species is

sel ected fromthe group consisting of nonosacchari des,

di sacchari des, trisaccharides, polyethylene glycol,
pol yet hyl ene gl ycol
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derivative, N-hydroxysuccinimde, fornmula I, fornula
I, formula IIl, formula IV, formula V, and

w@ oovbiosssto ons t hereof. The sacchari des, PEG s, PEDUR0E®11906
|-V are as provided herein. The present invention
further provides a process for adsorbing a porous
reaction layer onto a plurality of el ectrodes,
conprising (1) contacting a treatnment solution to the
nicroarra%ﬁfor fromabout 1 mnute to about 2 weeks,

decenyl gt brrzopheone-derfthylesr gbrob vadsepm sbsr, dHlovephsnzqphpnone-4'-
hexa(etlSRee€! g%&ol) Ray1 6‘&‘;&3 of- ﬂSur@Bét@oﬁibﬁbneﬁh Sledxb e 1k glRel) undecenyl ether,

lur al des t

-hyaeofyhimping ot BeEehyIcss R Al Bk SR ReRoipmane 4 -
hexa(etltytemetgtyzal) mmdﬂcesyileﬂier,dah%wﬁyéemzeahqnnge-é -tetrg@ethydéne glycol) allyl
ether, 459Gk g&dnl%&; a4 étﬁﬁen@gly&lﬁ@ﬂ@ce%&p&h&o@e of the

urality o ectro ? nt fnve flon further
morpholiiqhnepplcnengraeketh Fnecglé%fﬁl éﬂiy gHcle fHaRqrplplgobenzophenone-4'-
hexa(ethyll @i @RIcOD Yindaspylictien - ﬁlﬂ:bphehﬁdheﬂ@phhﬁmﬂ%tfa@dﬁylene glycol) allyl
s MR el AR IR, o
epieninvetian durtter proayidsh ayroomef%foagm a@l trpdrganay having an

adsorbedl"ﬁbﬂ@ﬁﬂreﬁ&[ﬂﬂrlhy%% $or8 @'reﬂ‘ %ﬂtﬂ%@mﬁuﬁl‘é@éﬂﬁ%ﬂ&a&ﬁ ;Q%}f(lflh@s)és
providiE g H1 ) <foen leaLooine R SU Bl P AG R PoReR TS Segiprotically
connectédi® asehdfpuler asotsod kystgpe; and (msﬁsmg a }tohms péaatomlayeresstie plurality

of electﬂoﬁesswﬁ%ﬁ%f lthe ?ﬂ'gusare%&%nmeg %&5 &%h%&%ﬁl%ﬁ@cléssl}]a%ﬁl%dat Vst one

asna C
hydroxh ERSRaRrEAN erfélemah BRECISS ifie eﬁ@é fronpibe Eﬂglptcﬁémstlng of
monosaaihaﬁadsp&ieucmlaﬁfde@rtﬁmcﬁa@ldas §ulyétup1eheglgédlmyaﬁylah@g§y@1

denvatn&eo%%'?dlo é}?y)é(%%&glﬁ/ SF' ga 6 oggﬁﬁlié E%%rgumhlzf ?%rmu?a N Biula V, and
combinatigps mrwﬁtTéaley%a@Emde@, 125 0) srﬁmmlaeéﬁél arelae pryarglefiihegini. s

"Fl%lpr@ééﬂi avGRioh Hele %VR?eE a Pra¥ddsSol Mstibid rBﬁ’sH‘chhon layer onto
Prejer the pl as ng. met o%

a Plurali&ﬂtéf‘ﬂa %@gesefww& Sogtaioede-neet LRy fl ficroatray for from

about 1 edmate tocibalt Readds] wherbinnh&iredmBitashutions y@hpirm(aé thechemateal species

that ads%ﬁg Bkl eﬁ’éh%flé@ﬁoa? 8{3?@5 1h1§11t§2|()5§1§é@§(}dgm e[stz)ll@enﬁ ga%]gﬁ'g]of dissolving

-the chera]ﬁplrsggql@pam @) ya@lgng;ofﬁt}m}{@gngﬁ &0 3t1q:q:w Bsprnp alayer of chemical

species SdsafhRA @ﬁﬂo@&lﬁél&ctﬁﬁ@ ofRHetpBuraMiRF elcttigiepr essure is

@S%FOXI t eI % %‘ﬂ)‘%},eé gmvu{eiga%g%eagfgb%ﬁan&%@eqrgﬁe m1croarray

comprisaygd be(tclmag éje}zl@trb@e miareany esrfarsiusgga pheswerclahing method; and (2)
cleamngatﬁig Ef%éﬂréﬂ%trﬁlc%aé% ué’iﬁ# Eéhelﬁmﬁrcfeaﬁﬁg n{értlﬁﬁlZPfe?eréﬁ?/ thwla?ma

rOX|nate Itorr and
cleamn%laﬁqhggj( quﬁgréqe%// e)g;@sgigélpﬁ Egrtroég 5n1gﬁar&ygt8 ﬁn S WSfﬂ@ sputter etch
process &papprokimdtell ywStd gk hinates ivbsredlsd pl@snaa e is 200W, the self bias

voltage ?s%'b%)gbvng{h@ IpYasgg% %’é@h ?ﬁ 8 \{lﬁ"gﬁe nd aae%ﬂﬁr essdlignéeter ellectrode is used in

orr an
aparall%lp OINPFRE @asnbso s@@ﬁblypﬂlephqsmb cleanispeethodiconipasasienposing the

electrodgﬁh&@ﬁirrwrshﬁﬁshe%ﬁﬂﬁérﬁﬁtpﬂé%ﬁﬁ?& di)ﬁfoxﬁhzﬁ@lr}“?a@go BB iRdes, where

ontacting a sulfuri.c a
theplas{iA RS S0 St SRaRSGHe kst b SRR o 35 rrfors, and the
gas flownsd 24 cubit bmltmwltérmperﬁnmu‘uedn sxoisuptrcqxnc plasnaclzmaibes etk dbdy) the

plasma 8@&%@5;@%&) ﬁ}é se9 P ?«% m?d%gzalta?qn ﬁlc&%}—ﬂ e?cgﬁ Reactive Ion

Fich PLep g O S0 gﬁeraaﬁUanypt—.ewm 46 mon Gameter
electrodépuﬁ% @ paoadsn ?@srﬁa fdriapprofingidly 0fo £hBeitEOAR% M blaSm@power of
second group of electrodes is grounded; (3) pulsing a
current for approximtely 9 01 to 60 seconds to the
second group of el ectrodes”while the first group of
el ectrodes is grounded; and (4) alternating between

pul sing a
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current for approximately 0.01 to 60 seconds to the
first group of electrodes while the second group of
web@ensssdes i s grounded and pul sing a current POF/US2005/041906
approximately 0.01 to 60 seconds to the second group
of electrodes while the first group of el ectrodes
remai ns grounded for a cunul ative tinme of
approximately 1 to 60 mnutes. Preferably, the
_chem cal cleaning nmethod conprises a hydrogen peroxide
approximadtely §0A rati e he pissTuse sgreirimdely ﬁgﬁhﬁnﬂyg%@@ﬁhe Ar gas flow
is approBffafk AesceAl; i)iaAdxyidnpldshi ot fptsaaeslyd tothainatetbibedPower

BNy TR Rt e e
flow of apptaxinetelycsOrscerns érr(@) an argor slasgxpfoorppraxisiagel sl 8 i l3unigutes using a
power oitzagar?plfl%ﬁtel WA, PNE ﬂﬁ?g?s?/ﬁ% gg(étlpg:?oﬁlﬂlat@fy' &#ht millitorr and the Ar

erature 1s approxi na 95 degrees Cel si us.
gas flowgp pprroxigately 3 $6R of the Drawi ngs Figures |A and | B
Fa&ferabB) elantit 4l $1eahind niRRi ofpeitéstin eddctrovientt clengide mettod
..a mgecroarray of.el ectr s, ) i rbe
comprisfha THOARLERY s Pk PR3 g1l AL IBhes Y B RARRE Bitroaray
wherein flor sudfuric heid eplutierehasiasoneaniraijorsefrgparoaimaiely B ) up & malar aad the

electrodgglzgg) 1P SlcOshid=89 GithPBd kY Sdntiof sﬁk&‘éﬁZﬂﬁﬂsﬁ’@é &&urrent for

b d I . f :
oproi S B oRaSomELhy SonL .S 82 L, St e, e e
is ground&@R 3)i pusigy Deipent for appresimdilptdl ABsGseeostshe thetseamd ghowp of
: ' f t | ] :
o] G5 BESES O LS 0GR LT BB

current for pparekimately @At Gsegonsisfio therirstrgraypof elsphipdrsgyhile the second
group of d166#FoBes3is igfoupd S RIPRLsinE Dfurfentfod SpproLieiatedn0.01 td §®seconds to the

el ectr odes ,of jcroarra f. el ectrodes, wherei.n a .
second ¢ 2B T PR B B 0B R D gmunve
time of gipergmately bioesOhpinetes hBrefreabl i theclemical sleaniphoicthygr apipuses a
hydrogef} g@%gmefd%ging%étﬁdﬁrboﬁf rSink BntUEENY O ydfodth BEBRIGEAYIution with the

Vi ng agarose as a reaction layer. "The |ighter spots .
clectrodgy & thY er e SHERBHY: PEGGHEOE SHEIOGET BEEREc ARt pgetsentration
of approlxiaitelye) £tolybs (bivoReheM dohtactieg tihe &yapafdx@nately 1shinute to 24 hours,

Si ' . t :
and the YOOI SR EGR Ry G i RSB,
sucrose as a reaction layer. The lighter spots are
Brief DédcHipliga 68 AepRfwifigsuor escent |y | abel ed nucl eoti des that
%Fre hybri di.zed th.th? arra ?fte in.sit sfnthesis £
BUrpRAR G g Bere sebaics 4 s sk REpio SR ARy o
electrodes $nFigaireof A, cansidssbed poroys redctidy layst nghewie aoisingasisorhed across the
entire nﬁ&@zﬁ‘l‘%y%ﬂaﬁ’a@ & Fi EIIGQ?!{ &n 4ddotbedt éﬁﬁﬁl% O APNMa9dr i@shown as being
magni fi e portlgn of 'a top view of a mcroarray haV|Hg
adsorbed|peadpmpinairdy g grlycleggode sugfaessi he reaghion lavents shpwhhaying hydroxyl
Imﬁam§ﬁgkaxﬁéguﬁbgorescence of fluorescently | abel ed

I [ h hybri di i ]
BUFE9h 05 s SRR L 8o e U BGE A Ry

|

electrodgh othsgimiereos akowmulinker mdiegiohasiagarnghal geachpe stounviafin gitu
Symhegg%croarray havi ng et hyl ene glycol as a reaction |ayer.

The lighter spots are fl uyorescence of fl uor.escentl

Figpe g 2 sehemabe P%WWHM@W&W&@@& A iR A 0f clectrodes,
whereinaf domypasifdieis niade detiveersy likeespaceohaviigndhiagpedo ofd aveehge.

Fi%ul% 4p1Q %ﬂ%gﬁgh ﬁf a ﬁlagﬁﬁ% I)J)rﬁgn BPA Hp%ev? bt z?mﬁc‘?@ar}/a'y%\ﬁ’ving

of a nmi croarfay havin .
agarose as a reaction layer. The lighter spots are fluorescence of fluorescently labeled nucleotides
that were hybridized with the array after in situ synthesis of DNA oligos.
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N- hydr oxysucci nimde as a reaction |ayer. The lighter
spots are fluorescence of fluorescently |abel ed
wo@besisides that were hybridi zed with the arrpgT/af10685/041906

in situ synthesis of DNA oligos. Figure 10 is a

phot ograph of a magnified portion of a top view of a

m croarray having Methyl ene glycol as a reaction

| ayer. The lighter spots are fluorescence of

fluorescently | abel ed nucl eotides that were hybridized

Fipvus-Stip a phetogspph pf @ mageifisd pertiey af hitopivievpof Trygregtaydsying
sucrose bt @toabtichllai&. Bh et &Ipaw BreFluofest@@e bf flesteeiitly @Peled mleotides

t Vi.eW 0 m_croarray. havi.ng. r e as a
that werg 2‘2%?‘#%6\# ‘f”é@/ﬂ’re.arrﬁé G ﬁ?‘é?%%’fﬁ@&éy g‘?&fgr escence of
Figunsrtas e dat ¢hartl dadpddyerg theidselts afdessnditindty siwslyaisimglsnéerdsezasdhe
reactionthydd, the array after in situ synthesis of DNA oligos.
igure 12 is a photograph_ of a gni fied portion of a
\greviisaobetogrant of p B ChRHTIAY OhB1op 2§ eka micreaTray having
diethylene glytolan alrayetion lahBe The gbliter spppairsilasrescEhde@f elmoRscati@labeled

£ .| abel.e | eot . t . ridized
et SRS Yo T PRIAE) B 050, B BBl 2
Figwigrias 2 photograpphbe oyesifhd pértian ahgwipfvieyd opomidromraythaging
ethylend glpcc%l 2§ Wré'-ﬁt:tiéeh my%r] PR¢ Fgﬁ%ﬁﬁw’g %g:tf?ﬁ;cﬁ%eéifﬁ% Ef ﬂﬁ&g&grétéy lg‘?eled
reaction . ! i .
nucleotilR Gptateta A redeRb e ey B ase: ShaEsnar BRSO s ed
Higtute ik e paotogsapabf @ magnifisd partisy of depivievod! DiNivredriaydaving
N-hydr&ﬂg%&ﬁlﬁillﬂie'fﬁ aZeROGH ﬁ?@@@ﬂ%f?%ht& P @*J fifPesBHct o ﬁ\t.l&fesc%nﬂy
top view of a mcroarray having inulin as a reaction.
labeled pygleqtidesrihat werghyhiidisgbysh tearny aidirds s@nwathspis of DNA oligos.

FilgtiRr1ese e photyelaph of £ohapnifitEpdrtioest 4 foptvishestn Midasrdly hedng
t

iy N G PP SR BESSR alc SO e
nucleotidepthel were bybradinddowidatbe ayan afidriing sipasyathiesio SEDAE aligos.

?i?@fétlil%‘a baxBErapd Ba b @0H&I ptROR Sf £ioB view N £REEEHRy Bhving

] bel ed | des th hyb d
s RSk, T s e fsapen LT SR b mletids
that weteihgbiidizdbwitls tie gplaptafigriapin sfntteesis@ DNA elfggsor ti on of a
- l [ e
et By By ORI 00, BRLKELN, el g
melizitoge a§ 3 (raptigdarir] The lighiqr spoty g Tgraserase phfyorgiepnily labeled
nucleotidydihhich &€ dybidived Wigh ey aftdres sithsybittebis SYDNPESlighs Of

L. Fi 7 i0s. hot. h of fied .
Fpertar i@ BuaioA3bt of g Be MR PRACY By ol aganay having
Splendafsasen neacdionilayer.| EhpdighteT hptd arg finereseped of fioeescently labeled
nucleotilbHRLERGE RGEriAbed WMPIESAEP b i# @Q?égfrﬁqzeﬁk' of BRIA g%%ﬁ.t hat

were hybridized with the array aft In situ synthesis

lgguisNA ipf PRSestaph @{ﬁ @aarsﬁ?%poggﬁh% Bi9P JiAY Qffa yicroarray having
inulin agragiattiondldyqpoThid ghtefspats mrﬂu&m%nleé offluorescoly layelbmich@tides

[ ' ayer N r..spots are

tat welpl985 82 85 BEEL BBl AR e Bins PR Eor 1 des ¢ hat

higrie laye photogapinbf negrified pastiomef atopivievsofiamipperriaz biregng
palatino8é add ‘yéf a&gdnggy‘?er._ fﬂegl%hﬁar t$ &re j@luﬁfé@(%e‘ﬁgé PuoRéscéhtly leﬁbele,d

: ified portion of .ato iew of a_m.cr ay. havi ng
nucleot g g v hErdizRhuth i gl o eSS IERS BF Db tliedar e

Figwerlése e poaoghpli bfromegmified portibmbkd g viewcofenhiciesray hating

I .

polyen B R LAl 0GR RA ol Uy LGS et
nucleotigdpshal were hylriflignd wighthe arrax: pfies degnotynthess of BAWY aligosf

el ectrodes showi ng the synthesis of peptides on the

el ectrodes foll owed by exposure to anti-beta
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endor phin anti body (clone 3-E7, nouse) and Cy5 | abel ed
donkey anti-nouse anti body. Two el ectrodes have an
WO owib05381ki ng group, and two el ectrodes are nmMPEHURYPORM1906

ionic linking group. Figure 21 is a schematic of a
cross-section of two electrodes of a mcroarray of

el ectrodes showi ng the quenching of fluorescently

Iabeled reagent by the platlnun1electrode when an

r is.n

on| use ure_ 22 is n
e P Ringwbor proiicd s e A on §5% ol B APty e
salicin asemac‘m)m lajzeranheellim:ﬂr ispate aifporacmay oS fiomesegnttyhiabeleduaucleotides

that werd fx%?fd?z%g %\H&l\?\t}%@ Lﬂ% ek BPE) u%?mg&né(@fybﬁﬂt ipppuse ant i body

I onic er s use t o caonnect the

Fp@m 181 amhotageanhl oA pimagRified @ertiondd 2 dreyipw e p migtogiigehaygg
ribose ad SreSctida Bk CTHightet ERFESard ﬁﬁbﬂemnéﬁ ofthret &ty gbis mikledtides

arr.a el ecty odes d shows that the
that werf el Wigrthe GrcAdf ke PR SRR o the oy
Rigive | 2t addokegyaphnifia-omagnified pottiodnedp tereiawsé amkieroarray having
melibios8 %Qa h% é&l o &k?ﬁe Lg%t&%ﬁ&g Xresfﬁio‘(é%%&fée oﬂlﬁm@&@ﬁﬂiy labeled

mucleotfisdij e USHERNGNORE BT S5 s Sy R A oligos
Fgire 20298 apichbmatycslof a atiseséchien bbfviue electrddes of $ miwbdrray of

electrod?s%ﬁéxg{ngtqllleﬁ{}&ﬁt eePig 2){ E%gfgigs Hﬁe e@?tgéfﬁg Sf(ﬁgg\x}.reg%%yefiﬁ&gﬁ{e tfo B veta
endorphistratibertyaglone f-Ehaousp a'ml tfbelgd gl@@qu@ﬁtlgnm@ﬁ antibody. Two
electrod& G ﬁl‘i’ﬂﬁﬁﬁtﬁdirfgagrb@ﬁ’ aRl Bvd él@ctio'ﬂ@s ﬁ@%l@s%ﬁgeaﬁ iBnic linking group.

ﬁfllgq%g 2 f Tt g@peclkll rklc i nsg gg%}dmfo& gl%i:t{)o%% o{' a microarray of electrodes

showingdbosyemblying df/ﬂmrescam]ly lebelddweagdnt ke thegpiaimem alergrode when an ionic

link gp&%33|zed in situ. The fluorescence is from Texas
! ermé abel ed streptavidin bound to a biotin that is

TigyraRaitd gaaevﬁ%fkw@oc%a%tﬁahaeﬁ%fl Rotegiaph fieiop yisyeefa section of
an electh@ﬁﬁ@oaﬁ‘f&yl sﬁo*&n@hﬁ)dt@]ger fpifesoénca oﬂ@gﬁl idbkled dpoitdyianti-nafus@antibody

is VlSlbl%i/yB erLan elvgm% Ii rr?s %r ?%e@t%e ﬁ'.%)tldre Qo ?ﬁjt é?atl%ﬁ%l e?erc%gé gverlayer

reac
Higwor?d sﬁ:seh@"eatmf offa) omﬂses@@mo:f W albetr@@s ﬂﬁ@me@@artﬁé@f eleatrodes.

One eleé’M%H@ slmwythsh tﬁ@gse\/ésftahmiég&n@ﬁmey amfwsequehanﬁ% bEkhs YOps ! I%%lea
donkey %1( ppgs‘e aaflg%:?yt FZIW I1§m?nhg?%é$ ]?%;alc})lﬁg H:a ’Pﬁeg&her e?ectrode

shows tlilt thexipd pﬁ/z{mohle lakergreeattquenchimmyefithe nyﬁelabelgdh tlenkey puti-srouse
antibod e%fuisle i) 1‘8ﬁfc‘:b 1 % iS thﬁ sB'lQ%t@& E&mh'uél kée@pﬁlquaem%ﬁ%d}ﬂa%@ay from

e array after 1n sit
thephﬁgVﬂFH%§9 of DNA oligos. Figure 27 is a photograph of

Hgiregnid 4 @dgqiged pKHﬁoQﬁplﬁoﬂtﬁkpto}zi vy Off a @cidrCsfRardldtode microarray

R T TN e R T —
from 0 thilf ldt@qryt}gpudgla’@mm& IThe liskerépacsr vhs §yntimsigsd érstiguyThe fluorescence

is from T&BERe 1R 8R¢tAASin bBARLd WerRorlyRAd id b@ﬁ%n%%ﬂa@h@@ to the end of

{ray after in'situ synthesis of DNA ol gos.
the linkegfspfster s have a length of 35 to 70 mers. Flgure 28 is

Eigiab ab ¢4 pipdiogrbpteo g i fictichopiurt dfra top viewt affa triceoarray having
LG hEIEBRIT HuBBY 08 A BITRLATHL A 6L 80 At SEence o

fluorescentlydeloded nurkpstidesghateyere bﬂlﬂsil?@ﬂ avith the a@@t%fm & ifu synthesis of

DNA olfgoyior escent |y | abel ed nucl eotides that were hybridized
wth the array after in situ synthesis of DNA oli gos.
The ol igomers have a length of 35 ners.
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Figure 29 is a photograph of a magnified portin of a

top view of a mcroarray having a conbination reaction
wO ayen558mher ei n t he conbi nati on conpri ses sucrPSEUSI5/041906

fructose. The lighter spots are fluorescence of

fluorescently | abel ed nucl eotides that were hybridized

wWth the array after in situ synthesis of DNA ol i gos.

The ol igomers have an average |ength of 40 ners.

Figure 30 is a photograph of a nified portin of a

Kiggre 26 ana photegraple oframagnifiedrartien @fg foniyiamaeh agnicFaagay having

-hexyl;b}&btﬁdtf as Mﬁ@lgﬁinﬂ?}to? ETHeQighien t@ﬁdt@ﬂe @g@@@%@ﬂt@@s&@%&md

ose e | SpoL s, ar.e uol,esce

meteotifp iSRG hriirisedrbliche AREY Snd okt SREESSEFOR Mieon s
Kigtde 2{/hea phatagraplf ofer magniéd morsgmoihaeisp yieyf ofNAIcodargp Having a

combmiﬁ)ﬁ &g El‘fr@lfs; a@l\éﬁ] t‘ﬂF &ﬂgﬁ‘llﬁu&f cd Sicrost S @uc%(;se' Phighter

oorap magn ortLn-o atopwewo %1
spots arﬁﬂews%e@p%ap frbiprasgently dahslsd r’i%}P]PB‘F\deFé@éWeEﬁMbé%Fd with the array
after in Yhedyaih@sit bﬁDN@n&ig@atlrmmhg@msl}ﬁecsa fgth@g'e 5 870 mers.

Felie3a S niGerhi e ndfif ol INERL B ERiGharaypuipe o
combinationtyedchien éaymayvhareuret&le pembmaﬁ;prsmm§gs gicrefe @m&mt@@o“ghe lighter
spots ard hﬁo@bdeﬁ@é@* R10RRY&11F lzhf‘e[&txﬁcléf)tl@ thR wre Kybsidiz8d J2ihitle Bray

afes in BacsRenR g IOV PR BTAERGETGHYS Ll o per,
Rilgarecdoris b pRotoguaph ofd magnifiedhporiis efa topovies ef amlbroarray having a
combm% dhGER%i5n 1 Ie \x%HeEaJﬂr} &15 c5iB §1t1 %)rﬁsﬂrﬁ%a tﬁﬁ%? g.&if]f?'%ctosg The l1ghter

uorescen nuc
spots armlﬁremécea@fr regeeuily labeleg rwelengm v@r%hybmwe wltgélge array
after in Ji hﬁsy‘ﬂtﬁe@@ @DNPU@IY@S ar HeQﬂ thefifhab® alB¥esagefergtl 6f ACmérs. a

RegioiF Bl Rn e kB RSPt Of Boet iR of Aot having
comblnattcelrreaqmon feeyer; ovilerenathie onmbimation smsprisessuwsmse andifructose. The lighter

spots ar% Y6 hice J%&ésgé}ﬁﬁfrlab%mtrﬁlc%ﬁdés th‘a@ Rx%?&l?ﬁ)?ﬁlz@ﬁ Wlth the array

Iuorescent cl eoti des at re h di zed
after in iy $ynthselis F alﬁgoéf’ﬂ?erPL@P?’ﬁr i%‘ﬁggl (gf% S RGA oI | gos.
Figared i ig a pRotogfaply of :amlagmtjédlp@fm 6®a opdew bf gthi@odyitmving a

combm&?o%trggctl%ﬁ I?ay%f' v\ﬁle%gﬂlle ccﬁ@ﬂm%ﬁ&ﬁ &&n@’he?s&c%%ls Xﬁc? ﬂluagseaThe lighter

array

spots arwﬁl@p@mn@mf @WWM léhﬁl%im}epgé@ thay @feﬁ%bybalﬁ@ed with the array
after in Ezw B58is oifth bliYs eThescﬂ@oﬁleﬁﬁlfévé hw&l'gm(iﬁerﬁ)f
uor cen % aﬁ éedanﬁﬁ(iqglde? ateme%e n%brldlz%%_a
Bris aghp graph pLy mpgnilipd Rortip of A Lo dew AT HCTRgTrayflaving
combméﬁhm rehdtigo haeyes Wisyen ﬁlelcemghiatlmi c@Bprives SicKisg andfr@goges The lighter
spots arl mgﬁ%eﬂpgoﬂﬁuoﬁ'es’gaﬂw ngédi IREICB{IHCSQBat%VGE‘&HJ\I’de%d Withdhe array

mcroarra awng a Co tron reacti o
after in §esathesis wé DoUBigest Tharligomsts haxe aé%ﬂb%fé%ms

Figupd 13Sie a piﬁblte giap@ bf @magﬂﬁb@p@hﬁ of b W\QS\Q ®ng ei@barray having a
cent

combingtlquuﬁre%%é) é%yre%/i ))Vhe%‘etl%ﬁle clolm% qaﬁo% c?ﬁl}?{éseg gu (%se ﬁ{ﬁﬁg{tosge %ﬁghghter
spots arF ffloxsh¢egogrel fudnespently la@%@knmbbtld@ thatrveere Idrigized avit the array
after in Qgﬁ rr%?]llct;ﬁégits 8)@ DXA biigos! L’lr“lni/fﬂfgoﬁi%gﬁﬁge tglsi‘ﬁlggﬂé%ft@%‘ér&

Tt BRaoIo BRI e BERORLPGR R OFA LN TP A PRy having a
combinfiunaadtion 1&3er, evigendn hgebimdthative comsprisgs suckyse and frhesseoThe lighter

spots argi’l%g}eggénaé\?m%s%%ﬂfyqﬁbe?e@“ Peg‘uaé% that }ﬁ%‘ hybnéhzed with the array

i'ons

after in gt syw8resigiof DWA/oligas| omesdiah adenstonsS mere
di scl osure of which is incorporated by reference
herein. Formation of substituted structures is limted
by atom val ence requirenents.



10

15

20

25

30

35

"Adigonmer" nmeans a nol ecule of internediate relative

nol ecul ar mass, the structure of which essentially
w@ompnsses a small plurality of units derived, PE/USZN0F/§41906

or conceptually, from nol ecules of |lower relative

nol ecul ar mass. A nolecule is regarded as having an

internmedi ate relative nolecular mass if it has

properties which do vary significantly with the

renoval of one or a few of the units. If a part or the

HigoresdSos a phetogrepleefd wmagrifedportinpbe fapdiiaw ef # BligpyRy having a

combm%rﬁ%&ﬂtl@ﬁ 141RE whditih 88 $6mbinalidy ccﬁ@ﬂ%éaﬁ ﬁﬁﬁosa afdBlittose, The lighter

o B bl e B P Wiy aray

after in rmysmﬂwdlmf PiNvedliges. Bhid chmmersd),avc)a ldmgthodfi7§oners. used
adjectivally. Aigoners are typically conprised of a
nmononer. The term "co-oligonmer” neans an ol i goner

Detailed Desuiption ofdhefnventionn one speci es of mononer. The
Fer tite ﬁiosgﬁﬁeﬁommlauﬂe @mhemidaggﬁ’ep@s ub&d Ieoreinid1Rsysthe

« d
recomrrbefxd%gog rgg d]gﬁ: )}P%{T% 1?%% t[fngp@e ot)%/ g%&%pgﬁ he%%nf?'y’s i’n cciples of
ChemicbNameyditarg| aGoided) TURAG Reeomipe @17) Fawiet §.A.rand

Metanohﬁﬁl foph %dk%eﬁ%i&%@@ QB98(\%J@§€[&E& éﬁvlﬁcl?ﬁ 1ﬂﬂdr199£f€d[b reference
e .stranded cul e cog}& sting of %’

herein. Eggdiof oF il ciron Sk S S alhabs e o n
60liganet meaﬂ'dmmbhcuﬂe ofimtanediaterelatiee molkollecmbss, thh atructure of

which e%?&!ﬁh%ﬂﬂ?@cfn%ls { glﬁﬁath't}pﬁf Jrﬁg ﬁ&%dc%l'!ﬂ&sa{ilbrgy Ebﬂbgptu?llyg from

tron a e essentl a _
molecu}ps ©f st esdative ngq}@qyllaé gnagh Aotoplpewte is regaydes] asisiving an intermediate

relatlveﬂﬁb])té’(ﬂa[r mARE 1fGOhas @kdﬁé’ﬁ[es v@fcﬂlrﬂﬂ RSy ﬁ@uﬁ@ﬁ@l‘?ﬁﬁlﬂa ihB il of one or

oo oS pa P MRk s YA o o

mass and gsgengialliTémenprsesa spall pluslity ofits deriedbsthetiyer comsptuelly, from
molecufs ome? @ét%%cﬁéoul%éﬁ@ i ﬁaﬁbé@s&%@d%s ofi g&h&"fb or by oligomer

rel.at]ve nol ecul ar ucture of
used adé@%l@ﬂly Qliggmers ﬁfﬁ%@fx Wnﬂﬁ?ﬁf P%r PORAPRL ¢ . on of units
dae termdco-atipatad!’ yneans arosiipepten dérived ffonomorath&ced espedés of

monomFP Wk ‘l?ér@hdh:égmgp n?ﬁlﬁgsaéo-&?ﬁieﬁ As @Qﬁ}{c%l‘é?%fecﬁrrgoﬁl%ﬁe& glﬁgle&randed

DNA nm‘wl@oamm@mf ﬁévwﬁwla’m(ﬁe)e é¢oawglrm§£atq @)t @xm@ﬂa@r(c) and
deoxytl%&mﬁ?lﬁié\(@ ulﬁfs iR B followink @é‘vlu@flcet K@GT’G@?ATASS co- ohgomer and a

singlo <GaRgdqee 7lp sonSiee Cala BFSre Bf R b Oy Suage rofered

to as olfgomewshi ch the properties may be cri t| caI |y dependent

%e ft%l’l%e‘\ll‘\lﬂ)%t)ﬂlle}”sfn@% 5%1&9 eecﬁéU c#h uﬁd%%&?ﬁeniaﬁoﬂﬁﬁféby

has
contribRNESRHF UL I8 ﬂ@sﬂ@@aﬁla aﬁfmugvmaed#ﬁrm%cé@n? IrenlqigHohap g oligomer,

co- ohgbma@pbltym@f; obto pallyhﬁ:r dEB{ﬁin‘p&d of m@h@m&ﬂs ynwrde@q T €ptiyaddnylate,
uanyl t Eﬂ l ecul ate ooV\écE ait I %110 gher %s’ it may
guanyfig é%y Y %% élcufglr yrrer i c, or
dine agin lrym@s’ ’emeimﬂ Jwgbstmb cgmpasieé of maq:mm@&gd?e/:y ivehich is a molecule
of h1gh'¥€1§ﬁ\$e 1ﬁol@&hé/rrf§£ss age htYL?c@lné bPWhidR %%eﬁt'i’@l@ c%ﬁl%n%&%ﬁé ﬁlﬁlti%ie

L R R Y e

mass. Ih efang dasias espegintly Sor dyhthstic pcﬂymens,emlmbreome chi beregadedray Isaving a
high refaﬁ(/? &o}égﬁralsmasts I?Pt?l? a&ﬁﬁﬂﬁﬁ Qfglnogﬁﬂffoﬁéj 5r TROS &gﬁg'umts has a negligible

mer 1ncl

effect quhcpmp mglagprogﬁﬁ@eq é‘hmsta@mna})éfqﬂy pre‘qh@ cgqeyxf gbrtaig pEgpmolecules for
which 1R Bftpeidids Riag BB chitiGall9 Wefdldetavi g detafif8f e molecular structure. If a
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consi sting of the comon repeating ethylene glyco
unit [-CH2-CH 2-O-J n. PEG s are typically long chain
wore@ansssipol ynmers that are flexible, hydrophi | PCT/US2005/041906
enzymatically stable, and biologically inert, but they
do not have an ionic charge in water. In general, PEG
can be divided into two categories. First, there is
pol ynmeri c PEG havi ng a nol ecul ar wei ght rangi ng from
1000 to greater than 20,000. Second, there are
part or thiwhplejod plaenlpbasiaraetbrelsive sl %ﬁulamagwdtqswtml&v ¢oapgises the

multlplé ﬂ&@éhtibQQ)Q unftPderved |a@tuBEG)1hcﬁ>ﬁchyUﬁr&ﬁ thdlecules of low relative
hav described.t he

con e rous rev
ol RN IR %1 A% UL NS U] S DAV SeR0H RECLE: used
adjectivBlSG has been used as a |linker, where the short
k i
et mohﬁ SCong g %Féﬁ'%ﬂ%ﬁ **%ﬁ*’éd 6 mn Bk YRR of ffpomer.
Copolymes th a@@lm@d%@p% YMeHEA0R Of W RReNerBEY Spasiesae sopagiiaes termed
bipolynifs, eoby bebiRe v mahred afonvabtistepbigierg tHobeoltaifediom four

et SR O LA TR
TisEgym “p@lwtlajelﬁnwglwﬁ’ @E@oneapm@prgam Ichemiesgll Iemmggll oheig|
consmhﬂ?&f the c@tﬁhﬂﬁﬁr ol gin@ eLdml- f@ﬁg-iﬁ) VG PEG TRRQypically

I eth €, .). _nmono tos
long Ch%‘?l %/gé‘f“r‘fyﬂo ety f 1{7‘5@?% ﬁ‘gﬁog&ﬁﬂ% 16 eRepmat ’Ff" iﬂﬁ?fla@ﬂ biologically
inert, bug Itl;ﬂyaio)nomhm dandenit aliaege inrwdtat hygennel, @IEy}:«:dn)bemndJed into two

categorigg "P?é 1&’3}9{% é)oldfn[e!m{: ﬁaﬁ%&c Qe &BQ& r%:%é{lé’ Jfrorﬁt 166 to greater

oro

than 201099 (%smd geee grVEGHYkerbans hagne aﬁmh@uhlr wigightthatis | fess than 1000,
Polymehé PE@HM Ibeditusgl Mﬂﬁb()onj’ffgﬁ&s kRO rdVRs ey LB Fibed the

atachmi S ikt RS Porlop B eofler B btgosm by S a3 ghge me
short PE@fh}cb hnbws ca beydlassifineé into tveq tyaésethv)hoame[%k(ﬁh’r CHoph]--X and
gL pL v encyabuel ) oo benerl St her

e Vé&%gi’ﬁéﬂ d@ﬁgat& y BiSds Tty anredioh g?rW@%iiﬁ%hqving the common
repeatirigeinita @Gy IEﬁﬁlﬁplgd; YRRHEQ denivaunivds inelptle byt are abdimited to, diethylene
glycol ({)%"Cf) at%:&%%ﬂ'l lgtleY EI%(%) ﬁ@ﬁ&hilexgg %lg@éilha%%]E gflmary amino groups,
di(ethylers glygad} mone ﬂévl gﬂ% dithidsposlycelhaeee ngvla@s fethylene glycol) mono
allyl etheg ﬂﬁ@(@ﬂ@%'g@&@l)%&%%@ﬂd’@ ﬁ@(effﬁrldihw 1yeb &ono benzyl ether, tri(ethylene

glycol) B]é)ﬁ? g'gtg (%%reﬁjzetgylg%eog&coﬁlﬂgnqa%i m) 0 %E}dﬁ%/}}er zfl%g}ylene glycol)

mono tgghhefetllyf ether tfethylehg ghyoold ntoos ytllylrmqm) abthyll etlesr Hetrg(ethlyne

glycol) Hﬁ&‘n@ Qﬁ%ll%xﬂe? nt@tr&%:t%ng ghd %lgpd'l?nﬁ{enl))( )%e QtFlEP téﬂ%@{ﬁ@%ﬁ B mono

tosyl m%@rﬁl clien &ira(eieiane sl gD arnogsi %F»)tetﬁ%%ylﬁ?q glwolkemﬁl&cr benzyl

. ether, tdﬁ@(@l{ﬁ&ﬂé}@lﬁﬂ@@ 1Bonoaeityl etiter) %t&t(dﬁleyi&{bygly@)ﬂ)’lﬁéno 1-hexenyl ether,

tetra(etl}}/‘f%a (ggfcll'g}%ﬁ:rr?%nzl Igb%pg%lly; etﬁcgrg%tri(ethg?e n n?’ycos néono '1-octenyl ether,
tetra(eth}/ésm(géyq@bumr@ ]gdgﬁg@yl)ethq:g negra(ethdernglycadl meng 1-undecenyl ether,
penta(efA§eaé giyh ol §ido %e‘ﬂﬁy@ Iat}lelnﬁ&ﬂa(%t nde %Fy@bﬂ') 1Iﬁ>tnB @llyl mono methyl ether,

penta(e Iy SR HERN HeBp Y af?%} #p reﬂ%l?%ﬁtg g CRURIE {ppyl mono

allyl etlet,lhexa(ethgleha é@tdﬂ}’hﬁﬂ@ aliylethel, herapithylent piytolpinoas methyl ether,

hexa(etﬁﬁ% g O{yljflgl%b:begl ﬂH‘ H@ngﬂg‘%j&%ﬁ? %}%&2 &oﬂ?ttljﬁ% et?%{hl?erxa(ethylene
elycol) petiad g Aer oty o dysall yPia hertond by bexyrbrienc glycol
mono lgici@'ﬁ?I éthéfoﬁ@(a(e@ﬁén@tgﬁlcog Ghabet fuck@n et %ﬂé&th?l‘éﬁ@glycol) mono 1-

tosyl nono allyl ether, undeca(ethylene gl ycol ) nono

net hyl et her, undeca(ethyl pe gl ycol) nono allyl nono

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

nmet hyl et her, undeca(ethyl ene glycol) nono allyl

et her, octadeca(ethylene gl ycol) nono allyl ether,
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octa(et hyl ene glycol), deca(ethylene glycol),
dodeca(et hyl ene glycol), tetradeca(ethyl ene glycol),
wheoocatisssaq et hyl ene gl ycol ), octadeca(et hyl ene PCTTS1005/041906
benzophenone- 4- hexa(etliyl ene glycol) allyl ether,
benzophenone- 4- hexa( et hyl ene gl ycol ) hexenyl ether,
benzophenone- 4- hexa( et hyl ene gl ycol) octenyl ether,
benzophenone- 4- hexa( et hyl ene egcoI) decenyl et her,
benzophenone- 4- hexa(ethylene ycol ) undecenyl ether
undecenyl etheyuheatatindpisehved-monofe grwyp@d@cglp yicwideceqy] sther,
hepta(etﬁyleﬁé glyébl)‘ B ABSRERR Uh@ﬁt@@ﬁwfene lReeal) atday |n%ﬂ$yl @HEE Blepta(ethylene

glycol) Wg&i%e m@f@gtéylfﬁbq)hegfaz%ﬁ hc% orplonoallyl mono methyl ether,
octa(ethgtlehy giiycoly mena albyl ethen ecita(ethnd size( devjl) 16Ty () 19’6351&101 cta(ethylene glycol)

mono toﬁﬁqﬁ%ﬁ) Xybgthé}gﬁ?%eﬁ%(ﬁthylene glgcol) ?1 n'fethr?l g/ ggﬁcag b[yleine glycol)
mono alfl ﬁ@mmﬁl @mwa ARG kel mqn@t Py, @mwn&%y cthe?,
undeca(ethylend glywlplﬁl@ﬁ@ yilylettee rmtaécdﬁwtmhaiel ol R0 Bierd

o RSO PSRt s ity

hexadeoa(fd@tl@ﬁ;gﬂycel)h@xtadeda(ethylene glycol), benzophenone-4-hexa(ethylene glycol) allyl
ether, béﬂébﬂibﬁbﬁél@-ﬁgih%&ﬁﬁ%ﬁ@ jt\){%xea;(l%m@ylb%ﬂfo ginelaheahledylene

i No
alyool) Gty siper ﬁweaggngﬁ@-ga}e}a(aﬁaéeg Elyﬁﬁgﬁwswl ofiire hegpqphenone-4-
hexa(ethypaleypdicol) vadeceallyetiodr, Aflvirmbenzoplvaone-4rhiara(egrytanp 2lycol) allyl ether,

4- ﬂouroﬁnglgzﬁ)gﬁentogeﬂo hg)&gg g&e%%o;f)clﬂlde&g\ﬂ {11’.196184:J g?&%{#ﬁeﬁ%ghenone -4’ -

hexa(etlsdmglml)uaaﬁl @g@f y@rsxrhﬁnymmneéom(eﬁhmen%glda%tl@decenyl
ether, 4 B@x?&nkéb}!éﬁd)rféw L tatra(eiBhd glfyé(ﬂﬂhl@l QfHer, Uthydx3BEhZDPhenone-4 -
tetra(etlggwlg?yézp &Bd%%mléiﬁ?,ggmagaipggo}%%og%ﬁ% Zflng}h)?get {/}?rllenglycol) allyl
ether, 4pn@plealmbbsrzaphenong4 chaxbEthydine giycotbuadeny etiferal-ky|

morphoﬂﬁ%éﬂ%ﬁh%n‘é?ﬁ t&%etﬁ%?n@@?%dé} éﬁg)ﬁ 8fled oan% E?;l{)@h{)l?ﬂé&b%ngphenone

‘“mﬂgﬁﬁmﬁﬁﬁyFobf@¢$ﬁﬁﬂffern pentyl , |sopentyl neopent yi ,
The ferp élmlyqthylemesgm@ﬂ Yhving pﬁmxwl amifie Beppy refewnd polyethylene glycol
s G b A0 SR S LR
to 98% pycomrargial praducts rangiak énmolegplag welgbt\iém@ 1000 ta2H0
@ﬁ@eam AbTke Wb kryehght Ry bﬁiﬁéﬁealchmﬁ Rl gl%ug c@ﬂtalgh@ afp
ude but are

approxifaiAly Abbe AT 1 Samban Sl BaER %ﬁgfﬁ RS it

not limiteelcfu itheefvBowmgf methsly bthityl, hipromyh,. isophhep i, ex-batylaiskbutyl, $ec-butyl, tert-
butyl, n;B%ﬁ'p/? i?olpéﬁtg g(gieg% 1Bk ?Qﬁ:tgfs %oﬁ%& rﬁbl?éxgy b &g@g %ﬁ? g?’dﬁ% A
substitufgd alleyl BRTANG A Mgreh Qgﬁntﬁmmiﬁ wbptEpigd by othsT £EOUBS el e replaced
bya d1valeﬁt]$nvaﬁh@rﬁii kedSvalbntadrb@oH atdhi. Al EIIkyEl &y defihitidf @aved single

d
radical, Ja_s gseg e%egno gH()y:l %Eldﬁse%tgg%{}ﬁgpﬁ?\/%mﬁgel{é %rhe’ rladlcal to meet valence
rﬂwﬂﬂnﬂﬁeﬁhywwhum@nhexad|enyl and 2- (nethyl) 3-(propyl) -
Th@feﬁﬁt‘ﬁQéWyhearﬁ SRRt &ﬂﬁrﬁ&h@(ﬁ !;‘I%ﬂi/&lkﬁ%?ml&ﬁl%vﬁ{ Wa@t one

carbon- BB TRp T, AX\RHIDE Vi PRt 20 BUT g Er Ay b 10§ carbon
atoms. Exammesaff atideayh gré\gs indhgde, blhtlawg{dtsmﬁt_;edecﬁ Ivlinyﬂ | lopropensd, 2abutenyl,
13-but Q8.8 AR ASadSSH DRRRHM 3 3LksRly LREbUARS b 5-(oropy)
1 3-buta®qu Hesrbatitetet gikesyldws ongiel oere hvﬁ@g@@atmn*s avhelinyed by other groups

or a carP&PRPladedy AlligMEntOfivaleat) ehRtatdidh Brdub oY htof. AUMREVAIRGYIs by
a single radical, having at |east one carbon-carbon
triple bond, and contalnlng up to approximately 20 but
preferably up to 8 carbon” ?ons. Exanpl es of al kynyl
groups include, but are not Iimted to, the
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et hynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl,
3-butynyl, 4-pentynyl, 5-hexynyl, 6- heptynyl,
wQ2@60538y0 , | - net hyl - 2- but ynyl, 2-nmet hyl - 3- pene@Tys2005/041906
4- et hyl - 2- pentynyl, and 5,5- methyl -1, 3-hexynyl. A
substituted al kynyl has one or nore hydrogen atons
substituted by other groups or a carbon replaced by a
divalent, trivalent, or tetravalent group or atom
Al t hough al k l's by definition have a single radica
definitioadaveesingleredi w)l/ agluRsAHierein. radtegileisclydes aseunsii t haygmotedhan one

radlcaltbﬁib@‘i@dg&lcéﬁéﬂuﬁ?neﬁtt@fdf@@ésuﬁﬁl}oﬁnce requirenents lfc;r
ubst i he Ccl O ns a a .
deig* f gmERns |aé§§2?ltoqﬁi’raﬁﬁ°ﬁf§i(éf\ﬂ?e"?§ﬁ IR a?’%nﬁé‘ Sifyple radical,

having ah fxastootic matﬂoeh—ycar:bon triplefbady fraincoatainisg uf-ioeappkaxsmately 20 but
preferabgyﬁ £A é%ongit DExbRy 169 gﬁaligm gfo%Pmcldd Bk 91% P1ifaed to, the

oprop cyc ‘opent y and

ethynyl, cly@pm% PrORYEs PV \{tylarlo?a RyPylhdperieylor-herml, 6-
heptynyl) dec@)ﬂ@’[‘ 1 ] - Bl h i1t 2hRehyDp pzht;@yl Grefiip pmtyayp and9s-

metnyt- S KA CURR b by PRl oo BafR T lepapg e

groups @ agiarhpheeplawtid byla, divedent devhléndy ariteiraveleol grabk ot atbmcliagh

alkynyl B PaHtRitidatavd Q\éﬁgf@écﬁcaﬁ ha 'ﬂls&ﬂ?erélﬁ dalll@ﬁllyl ERIABSroW Y tBR Gave
r g U|r§ﬂents or _substitution term"cycl oal'kenyl "

more thap:ofeda ﬁaéPREﬁVWiﬁ?%HEu?ﬁPﬂﬂ%ﬁﬂﬁTSPE%@F one ring and
Tieatenng “@lcldatigdt means at alkpbgroamfdomingoi idakicoreaing, whérhinrthe ring has

approxntnafggfr {3)91[4 (%b% %xcﬂnst Eﬁmﬁ%l?gopcgﬁloaﬁﬁ }ggaﬁmgllu)fe Batlaf r}og limited to

grou

the follayting: ewelormpyll p}'ﬁlwlwle %’010@91%1@ p%@@iﬁ}llexylcé@ g%lmt@fhwcloaikyl has
one or ntdte hg&%@é@ﬁbfﬁls sibsBtutndy %ﬂﬁi‘%ﬂﬁb@ B4 earBéiﬁreﬁM@é@J}eé(ﬁﬂMEnt

RN T AN R T

used heatiny ay@odlkyltindlwdes grdups that have merathentongradigsl wrmeet yakence
ramumﬁ$%$ﬂﬂﬁamﬁﬁﬁbﬁalkenyls by definition have a S|ngle

as_used herein,_ cycloal kenyl qcludes H%
Thesterm aoxlanreayk mambealkad] siorp fg et [¢ast @ifging and having at
least oné eﬂuoﬂ-ema? ﬁoﬁtﬂh’ bandbathin thieiriag, whdreinttes g kascbpakioynsty 3 to 14
n a
carbon 44§ OIS, éid( fes eo)g g l%aglée%gggrglgpnsmggg% %u{ §Qi§i{)t | 1‘1?ed c}b n(aﬁﬁppopenyl
cyclobutemnl, pycrigp@mwhulﬂscmkvpplﬁachprpﬂm@dwd@hvem 6§ﬂbﬁ§1ﬁlt@d eyetoalkenyl
has one/Or ﬁfo SRy SF Rk BihsBtubdd g JRRY iREpabr 4 &ABdn RPRcdd B}pc{ @vhend

e S, I gaN Bt b ok £ e o,

as used hexein, sydhadikdnyhintiadest groups yledt bect moe.thah ewlrsdicd] ta meet valence

I as one or nore hydrogen atons
Kﬂuﬂ@ﬁ%@éggsm%ﬂghfﬁ ot her groups Al t hough ‘écloalkyn yl's
g

by.
B term Pﬁ@ﬂpqﬂ@% "aneging it alkymigeoap, fma@na gash peeitpg and having at
least on6 ¥&be@kkpeiy {npwﬁéﬂdldﬁﬁergﬂiﬂh@ﬁng &tﬁitalﬁb’i&tﬁtor@pl%xidihﬁﬂy QAearbon

o 5300t B e A ORGP B e o
isa Cychalhynﬂ growi. nyh exanade efl cyalodlkiyaydi gnoppapgindss buttiehat lmruted to,
cycloocgﬁ Q&%,t@é@%loaﬁ%&ﬁﬂﬁla@% Obr rﬁéﬁélh%/&rogyrpﬁofng %ﬁﬂéﬂﬁﬂe other

1"l m_t en na
groups. Altheneh ticdepliginyls by by el @H@B{ v {rdica éﬁusgaéﬁ%ﬂm cycloalkynyl
includes giogpd thi lﬁﬁe ond theii oy 1@dipsl to Alcehedi@ite addyirsmbits for substitution.

? f nlhlo avea?ﬁg q%cgm%gghgggﬁmﬁ%ayﬁgg Q%Eﬂ%&%ﬂ%ﬁghawng

e8| groups
approxum@ﬂy 4 &0 2hesboreriorns. dixemples pbarybgroups ineltile hut gp neflipnited to,
phenyl, %}%ﬂgylcﬁﬂl Dehrfl. RaubstRitedalyVBRbNE 0P ShoPd KHiedth Atopriib@futed by

roxysucci ni m de bondéd to phenyl
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(benzene) to form N hydroxyphthalimde. The term
"hetero” when used in the context of chem cal groups,
W@rooslostser oat om' nmeans an at om ot her than car bBOT/082005/041906

hydrogen. Preferred exanpl es of heteroatons include
oxygen, nitrogen, phosphorous, sulfur, boron, silicon,

and selenium The term "heterocyclic ring" neans a

ring structure having at least one ring noiety having

at | east one heteroaton1fornin% a part of the rin

a

other groynsr Altkpugh arhebedaimitiqn have p sige @dlaadp%w?%rémyam ipgludes
groups tRE 1RAVORBr LRI G!8icd] Qo IREiMaldiee quﬁ@erﬁérﬁyﬁir giitstitvdion. An aryl

t I 6 {
group G e L A O B ar b oP et P Polb P
(benzene)ftolfanengfylmxyphthalngldst ruct ures having a single
ﬁl"ill‘ é’ceg‘c}L fl&1 uddliin ﬁi%%oﬂeit Jf 'cﬁ@ntn@él gtr&lpsa&x “hfeRfitom” means an

azo ronene, I.maaazo

atom Oﬂéﬂﬁ |ﬂ??éll OF‘WQH Oéhlffk%%‘s B’fﬁfﬁﬂgleﬁ@npl@( eé%atB‘PS H“é‘f“élre Q&Y pitrogen,
phmmhdbmgsﬁﬁﬁuﬁi&feﬁmbm@mwdamnhmt are not limted to,

L,rtrelgrq g egéﬂ'g%gg %H%Ihl ?.n%g, ]sh%cﬁfe%%#gdalt F:%st 38 gﬂnig moiety having

at loast rjerhptesoator fomeg hawt AGtha Heksiyhdsein s heigroqyrbi fite hasapproximately
4 to 20 &bfis BéHinebiedtd B ki mgg‘s?ﬁ@tu% QB @pRIVY aheRradyeh@dinchaving 6

atoms 1%@@31@1@%u ! gla&{% zq,ﬁéili)a/on.apexamples of heterocyclic ring structures
having 4 mﬂglpya&ﬁmbhm{udﬁﬁmd]ammz bin@ed to, acridine, carbazole, chromene, imidazole,

furan, in ﬁ‘\'nﬁg]?r%[ é}l}q':_’%}g) néﬁ(;t ﬂ?lgg%)ﬁmnples 0 hgt;:{:(ic clic rmag[ ﬁtruchger? include, but
are not lmtt@c% Oegzitidiae, rli rdidhielane, H ey diaghidingr andgly w&a@ra@ psphelyfine.
ExamplB@@Eheﬂé@ﬁﬁ@nﬁ@ﬁﬁchﬁ%&&gﬁ@ing&&ﬁﬁkhﬁ idtlude) builfre nbilirhited to,

st s o BB LSy R0 S8 S R0 bR

1H- pyrqmlc%?@’ﬂom@c,d&bnmdsm&ﬁfa@tmmeﬂeknaml@za‘heaz@bmsole and
cyclopefl&g% tﬁ'@erf)éﬁgc %h%#%‘-lfa@e 8orASre FadidalObSndep IRk -

pol ycycl'i ¢ groups include, but are not
requiregn{s Oééu':tsg 1B]chycl o[ 1. 1. 0] but ane,

'ﬂh@’geﬁh db&y&yc[iﬂ: hatripolcydivdiroupt yodaes &c@bdn fihglsidetmebaving more
than on¢ gn%{ én‘f th% gcli:c ﬁk?ﬂa% ag S até]? 480 Q@g%%ssfo Ld?lnﬁqthe ring

val ence r tution
structure pad s wnglmri@gle Fxamplghel quwﬂu‘n&roumﬂp@lﬂfl% dut g gef liaited to,

b1cycloﬁr1 Hpdiang blc-ffbl%[ﬂ EO]'ﬁonElﬁat &[@@EW&[QBQUHaod&M POREyclic groups can
et er oat bound t oget her

have ong qf mr‘i’éei/‘iaa’ﬁalls \RY)mF?t V@ 6\1}8‘? ’éeﬁglé?n‘?n&)sr frof %‘%‘bﬁa % coval ent
Bheé thge “bad e ihatogm”anm flusone, eldaript, dromine, axgdine.

The ten;aaﬂletgﬁjatom (%1)'&_}9 ! Eet@fo'a@%?oﬁﬁ&r%% cﬁﬁ%@et@%ﬂﬂﬁ@ooﬁlﬁd together

can rorma

and having R et%“%eér Broﬁ%m%n@ wcewﬁlﬁlgfbnég%ﬁ%ﬁwgﬂbwoaaéow 515 op Fxample, the
OXy radtdab‘,l nE-2a18 fepaxhilge deRveen tve meBeT tb direl OHa+@-GHY (dimethyl ether) or

can forla anbndgg B?t%v%%r} {\]x?o cna%x{r@ Ito f&%%%ﬁﬁg&g‘f” u]«t)ﬁ 5&1? 8{ &%{%aﬁfﬁz%oggbutane,

acenen
alkenyl al kynyl , cycloalkyl

CHg CE&_FQEIF@%% IAs uBheEMtS kf@irkatRMhst @ Roimd gk OB BHINGRteroatom
C Il

h
B A e e O
cycloalkemyijendt el daieynybamiaiot tedgematien alipyodis bafigdsesehaatwepoxy, unleSS
the te E}Eclljlg BridSis 'ﬁgedt\bﬁh qﬁ‘ﬁ{:};}é@ér&}ﬁtglp L%%upr}gtd@ﬁcﬁe Bl ig8a usage.

s an epoxy are not limte
samples eidietasonteny: grwarﬁsm he nemenglakurs fordigtsro b&ql&ef (such as an
epoxy Bﬂdé@) ﬁi@h{de'blﬁtaré'hbt mit@o AhedPoY oW ing: %mlnoQDTPG’FFﬂﬁHU“) azo
epithio (~ S), epithioximno (-SON+ ),
epoxy (~~ ), epoxyim no (_98 NH- ), epoxynitrilo
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(-0-N=), epoxythio (-0-X-), epoxythioxy (-0-S-0)

furano (-C HO ), imno (-NH), and nitrilo (-N=).
wWE2@o5s0 of het er oat om groups usi ng t he nomenkPCHUB2085/041906

for form ng acyclic bridges include but are not

limted to the followi ng: epoxy ( 0 ), epithio ( S),

episeleno (-S -), epidioxy (-0-0 ), epidithio ( ),

| anbda4- sul f ano ( SH2-), epoxythio (-OS) epoxythi oxy

(=N iy NI B rptdions P S eEpt o 5 - R R0 (—5—),

‘ epltmoxﬁﬂﬁﬁl@m("l\‘ﬂ""), ep&Xyd ATy, e(ao:%‘iiﬂ&lo) (—epokimeehaaitilo

(_O_ﬁgiéfﬁ?ygﬁ‘ff eno ?fpﬁ’x%i%k term' E oigg% gﬁlizoz;) imino
(—NH—) pandenitiil g z‘a’t)m’émm}dwe)f patieroatsfim groupsgsieg the opmerclature for forming

acyclic g‘ﬁfeluﬁ@ bht E n&thﬁm'fédﬁg tlx%tﬂ)H%h&rgeepQXy @W?)Eg@fhlﬁpﬁ“ 8—),

. ridge but . ar
episelenpi(y %ed)’te@lql‘?@’ o @n gpl‘ﬁﬁ?‘hgno &t hhiBebde o (SHT),
epoxythfty @panos -‘E)uép&ﬁg)thl(ﬁ(yli[]f@ﬂﬁ —&nd), epoaémino (Th@—tlﬁf"m) epimino

A — ti f
(N LR e B 5 ﬁe:r"“*%paﬁ‘rtf’g‘% fﬂ Ca Sty uet ufe
phosphig (o107, v T S AT %r eparthpyo
(—o— @Hhebgrogrl d cctﬂgec Ty §h _EHb‘f‘ a I i near

structur art of the [inedr structure,
Theusrnd Srrivgaymgans mepnnddtion befweet oxg/parhelzaring stricirs/tglappiher part

of the rih gﬁ'%@dre b¥a- hya-ll?)%arbgﬁ Rid X LxaniP @sﬂ§f btrfagesdihylﬁa@ﬁm abAgtt Gidited to

erm"carb ns t roup ,
the follqyriag: dnst eetb%n%s S ETPHERP ?’&éf‘%aﬁng %fghega > H O |
The t&e “licterobridge datans b comyﬂnaﬂbméeﬂmmmrttolﬁ e rigp stngctyre to

another @@1@ £ fh@ nInE gtrﬁéthlrecfﬁ/%glr gg%ﬁ%tégﬁ%%%@g i 6}%' rirf&%rmed bya

heterobrsdgwpmemlégl oBg Raft ¢ of aallm@émﬂructua@au%ﬂ%gther wmfdm fygar structure, thus

formin &ﬂ al kenyl , cycl oal kynyl, aryl, heterocyclic ring,

olyc Q|IC The te alkoxy means the group
fﬁ%ﬁ@?e? g&?é@ﬁﬂﬂﬁgmg’Lwhgle radical and Ris
ﬁyﬂwngémmﬁnn@msﬂmsmbémntwmsh—@r substituted al kyl,
al kenyl , al kynyl, cycl oal ky), cycl oal kenyl
cycl oal kynyl, aryl, heterog¥clic ring, or polycyclic
Thoten “Eaxbapl’eseais thd gouy gt ouplsereih dhiescattom bRs tveo mdicals for
al kyl include but are not limted to the foll ow ng:
%Ethoxy, et hoxy, propoxy, butoxy, ﬁnagxy, hexoxy,
heptoxy, oct oxy, 1, 1- dlnethylethoxy, 0

'}he term am{by } gr ‘Qefgyfa(l%mo means the group —N-C-R , Wherein the nitrogen has
one single radical for bonding and R is hydrogen or an unsubstituted or substituted alkyl, alkenyl,

bondin

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,
pentoxy, hexoxy, heptoxy, octoxy, 1,1-dimethylethoxy, 1,1-dimethylpropoxy, 1,1-
dimethylbutoxy, 1,1-dimethylpentoxy, 1-ethyl-1-methylbutoxy, 2,2-dimethylpropoxy, 2,2~
dimethylbutoxy, 1-methyl-1-ethylpropoxy, 1,1-diethylpropoxy, 1,1,2-trimethylpropoxy, 1,1,2-
trimethylbutoxy, 1,1,2,2-tetramethylpropoxy. Examples of alkoxy groups where the R is an

alkenyl group include but are not limited to the following: ethenyloxy, 1-propenyloxy, 2-
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di met hyl but oxy, 1, 1-di net hyl pent oxy,
1- et hyl - 1- net hyl but oxy, 2, 2-di net hyl propoxy, 2, 2-
waleemeobsgibut oxy, 1-nethyl- 1-ethyl propoxy, PCT/US2005/041906
1, 1-di et hyl propoxy, 1,1, 2-trimethyl propoxy, 1,1, 2-
trimethyl butoxy, 1,1, 2,2-tetranethyl propoxy. Exanples
of al koxy groups where the Ris an al kenyl group
include but are not limted to the follomﬁng
et henyl ox 1- propenyl ox 2- propenyl ox
propenyloxyy, H?p%lgyy, 2%3%(%{%%(9'} ) ten@gmﬁewytp&grop 2-enyloxy, 1,1-dimethyl-

prop-2- ényt@ctyhyn 2|:thm&tt@1-pprz;mylo>ay,, indli melihythprinp-2-aryixy] DEthyl-1,3-

dlmethyIl ’b'.lt— ﬁ‘erﬁ%?}ﬁg/%%ﬁ?%% SP eH lg% gr%éf{se \{vﬁ&? tl}e 1?315 an alkynyl include but are
not limittidrte theyibligwing 1etl@>nsvlqz&z(yl-p@panﬂp@s Z&rom;qxaxybgm)dpsy, 2-
butynyl¥Qe @q)ukﬁﬁlo% | Snfthydl P@f)@/ 155y, qciedlm&hyﬂpﬁ)p@pmhw hedll,1-

dlmethy;-%m-g-wﬂ%(% gayetﬂﬁ-w\%{%g&f}%g }gﬁg%glp%@koxy groups where the R

is an arﬁgbmipyng/lhdb(but ate-noe timyted far thp f@lopiyg: phynoxy, 2-naphthyloxy, and 1-
mﬁh]o% di net hyl - prop- 2-ynyl oxy, and 1, 1-
Y dynEthyI but - 2- ynyl oxy,
3- et hyl - 3- et hyl - but-I-§%onxy Exanpl es of al koxy
ups.where the Ris &nquyl include hut . are. .
BOS R O Lme B | ow ng" hBRGES Ao He st gl and R s
hydrogearnt an unsubstityied oy suh@wultem@hleyl,t adkenyl, aliyhyl, epesdoaticyl. Ieclgnienyl,
cycloalkynyfR algrl VIREEEBLL B, %@{)Ql?fﬂyﬂ%%r@hpsli %ﬁei (ﬁql'c %ro@%%&de but are

not llm%qdiggﬁ%grfo H%\pilrg;:%;gg/ 313%[%%1;}{ ey e WLBSU 1sova?eryly acryloyl,

propiol@y Ghathhdeyloyl, croumyll, 1sbat>&moszlybd:n20y1|; amgnaphthoplol ycyclic
group. Exanples of acyl grougs include but are not
limted to the follow ng: acdtyl, propionyl, butyryl,

Tﬁ@é@ﬁhyawloxw ﬂ{e@ﬁ%/ﬂhe gfo‘h@V eyt R @ﬁéﬁéimé oy BhO4 ﬁﬁéle radical
ono

t |
RS S oL SN, BRI B
cycloallgmgly pygloalkgybianyls ieteroosrtie nnpas palysyeligl grouraBkamplenoithcRoxy
groups inI% Wy gflt“ﬂ@ ff(l)(tQﬁmFéa td ﬂl%ufgﬁf\!vfngt :fcqtoQP 2 W@Jﬂb&rﬂfi&? al kyl,

-propeayleﬁréawlw Pentélm onm%rlrk?gsml%arbqna@x.‘/obenﬁwleﬂayc| i C

cyclohegylotponixaphashthbylacy Besylodecuplsabogflote but are not
limted to the follow ng: acetoxy, ethylcarbonyl oxy,
2- propenyl car bonyl oxy, pentyl tarbonyl oxy,

ThORKM ¥k Foardany h@&ﬂs the &ﬁ@y‘l’gx;@ R , wherein the carbon has a single

Icarbon na 0
radical G B SieER or RSO “&ﬁ&} SPEB SN L Akeng apbsagloan
cycloalkemah sytlbadkygrybwpyl, hatdrecyelin rinpeorpalyopelictpreupa Esampllegof oxycarbonyl
groups fn%gig;é ﬂltﬁg gOtFﬁ %&dﬁé{ ﬂfquﬁé‘\ivﬁ% a@@thU&% 2 yiélt Eﬁl?)%’ ﬁfbonyl
lsopropszl)@éy%bq@é(hyhen%mw R Pyclebexy OXm@f ngkyclic ring,
or polycyclic group. Exanples oﬂ)oxydarbonyl gr oups

|nclude but are not limted to tée(jqbl
ibe teony eepldxyngtbonidt messdhe bony|

single radical and R is hydrogen or an unsubstituted or substituted alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heterocyclic ring, or polycyclic group.
O

i
—0-C-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.

, wherem the carbon has a

The term “alkoxycarbonyloxy” means the group
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i sopr opyl oxycar bonyl , phenoxycarbonyl, and
cycl ohexyl oxycarbonyl. OO Il Il - Qp The term

wO awglosssyc ar bonyl " means the group , wherein tPET/T820085041906
has a single radical 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,
heterocyclic ring, or polycyclic group. O | Qp The
term'’ alkoxycarbo %roxy means the group , wherein the

Bhs igEm “gnakoxy” @Qﬁ@ﬂ e 2P c R OXH Wharan theashpihag p siggle radical.
Hﬁt‘ #5’9& ‘ﬂ][ reh ketﬁéxfsl{ﬁee ﬁ% l:lwk Ra%ﬁ&@ﬁﬁl t}le Al ¥Wias two

oaI

radlcalsr@gql grl@@y%pgqp qnangmsqhsﬁ%@pﬂ)pé y@s’p@teji?aéléé aﬁa@y{ alkmyl, cycloalkyl,
cycloalke@#l; bﬁxoalkylai@a @ﬁ/étlfbﬁar@fy@ﬁ@nngoeb@ybyc\hb %[‘(ﬁipn the carbon
1 N I adl
Tt PRy sl e b Phert s Hieo i ah e Mgl agicnt.
Tladienaf scamtinRanigion ma@ghm gronp anN Hﬁslﬁrbrsherrclmtmmtmgen has a single
radical &8sl hltykﬁo%gn at kY rlmsuﬁgtl'ﬁﬁ&y JI)P su@étiﬁlt@&' Lﬂk%’ YEERA! Min ryil’ r%cloalkyl,

cyc) oal kenyl cl oal kypyl, érocyclic
cycloalkshyiy Eyjeaeih a@ﬁoﬁr&m%ﬁ i o Delie T SRS, ¢ he
group- NH2, where the nrtrogen m%s a single radical.
The term' secondary am no" mee he group- NH R,
Weeshern fitettisy aninod geanhiis gwupi ngI &, ehtreia theapogRnhes a single

radical ma%%e 'Rz %[*e ﬁﬂeﬁéﬁé&ﬂ%tshl%é’c&@ HofthS f%ﬁ b&ﬁéﬁs@iﬁg f tdubstituted and

Subsﬂtuafﬁeﬁslr fyﬁ%lx)r C%fpéﬁer aﬁg)erﬂ? 5 fcgr@loa@%ﬂor% hetprogyclic ring,

and polgtyolipgrol2 - N-R1 The term ‘tertiary am no" neans the

%é)tléﬁla e gi’ehl%aﬁ qﬁe ?ﬁﬁnl\]‘ﬁ? éwﬁe%hﬂrgé ﬁltxroggﬂsqﬁlve Qﬂgle radicals

omt

are I n
bound te fiesiameiategn. arhemmﬁw leaanéﬁler: grows tNHulNEG: *ahr«rymt e nitrogens
have siritllds@Bi¢hls bahkd/dYthe dlt:ﬂéfehpabﬂﬁyl cycl oal kenyl

oal, ,,ar het er ri.n cli.c
FHElaRa g Thdang RSP HE T i B DR B bifite
radical.wher ei n t he nrtrogens have srngle radi cal s bound to
TheteRA PRy Ehb” ﬂaiﬁ}]ttﬁé u;li‘)(]‘iilvzaﬂo Wﬁ@éﬂ%hﬁt Iﬂﬁogé'nq}éﬁ) two radicals.

erelLn e n|tro e have Sl ngle radlcC
E@'«aﬁant bvcimrhﬂ?e/uarrror pulErial hﬁem% —atvrélr%m W‘a%qagms two radicals.
Thatean tbRoxginino” MdadndNHe grosp &-€-IN=, vbhereirt the g@rogha@iasatwo radicals

and R i%ﬁkﬁb&@ﬁé&@ sub%lrﬁ’\g‘t S}{ky‘o argggr 19@&% cpﬁgﬁﬁgﬂ g;%l%l&ﬁ?l
CydOMkW%¢#WW%Qﬁ%ﬁ@mh¢ﬂ@&Cﬁﬁ@ﬁgwhhéﬂypoup HO N=, wherein the

Thd feB € RS b8 tHeAFb§ANS 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,
cycloalkenyl, cycloalkynyl, aryl, heterocyclic ring, or polycyclic group. Azoxybenzene is an
example compound.

The term “cyano” means the group —CN. The term “isocyano” means the group —-NC. The
term “cyanato” means the group —OCN. The term “isocyanato” means the group —NCO. The term
“fulminato” means the group —ONC. The term “thiocyanato” means the group —SCN. The term
“isothiocyanato” means the group ~NCS. The term “selenocyanato” means the group —SeCN. The
term “isoselenocyanato” means the group —-NCSe.
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The term "al koxyi m no" means the group RO N=, wherein
the nitrogen has two radicals and Ris an

waen@alosisia ut ed or substituted al kyl, al kenyl, BCRYS005/041906
cycl oal kyl, cycl oal kenyl, cycl oal kynyl, aryl,
heterocyclic ring, or polycyclic group. The term
"azi do" neans the group N - , wherein the nitrogen has
one radical. The term "azoxy" means the group
-N(O) =N, wherein the nitrogens have one qglcal The
term’ alkazoxy means the group R-N(O = hﬁ wherein the

[ s [ ogHn ©r Ra
D Tk Mﬁﬁﬂ e ar Ksiin e
nitrogendyag h giagleyrpdical yaad Bas kedvggen aryin upa t}«qqggd or glpl%stltuted kyl alkenyl,
alkynyl, RO&IBAIRGLY §¥dlSulleh ] cychs alm#[}’ @, Hefer@dy@li@rmgo\@ iSMl@@Wl@ 3€oup.
IS an exanpl e conpound m " cyano" neans
group -CN. The term™ |socyano;|neans the group - NC

ﬂl%‘%eﬁf“a[@g iR AeBns ttﬂE gﬂﬁlpo up. - ~§oRp w?%?:i}l thd Hﬁrotggl{ s two radicals

I SOCyan neans g
and R is'hygrogpm gt & unwlzﬁﬁgit@ Bifgged @kvd, atkpieyly eéksmyl cycloalkyl,

cycloalkeﬁﬁl @5@:1/@[1@&191 mryealeferdcs}alcgﬁ@ Br ps¥d¥clid Beyuper m

Ot Jc éé%g?%eoan %gosl’lp},] e%& r ﬁﬁpel%&gqlﬁgﬁ?g h? ?_ ﬂpgle radical.
Thestcmefamgogoaﬁ anaats e grsptHieNgh oulereiNG@Beoxiz@ has|d singlgpradical.

The term "car boxyam do" or "amy am no" neans the group
, Wherein the nitrogen has a_&t&gle radical and Ris
Thedemg sararimadioyinsesns thetgudvgd Whlsdréih theadrtminkyt a single radical

e
and R 15%19)&F g¥+ Er Ql ‘FrYsﬂ‘XJtmft‘éé’ (ﬁlj s%@értlgéé%cé Fﬁ(%f: alics g)h eﬁ1¥ 1 lcs)//célg%lﬁllé
cycloalkgayugycl aiksiny, any arylihetesoqychitang, 6F RelyexsjiF erRo” means the
group , wherein the nltrogenbhashﬁhp radicals and Ris
hydrogen or an unsubstituted/ substituted al kyl,
Biektemy (*hydsizkyon)T meanschogioky| cf/{cl oawkemipl the carbon has a single

radical &M‘ﬂ R H%@%h or & WlsubsBBk&! &%ﬁﬁédt@ted hlﬁﬁl a]%n}ﬂ’ Oilll/ﬁl)jlp lebQoalkyl,

rm*"nitroso" .means roup CG=
cycloallmélr @rqlpaalﬁ@ylreﬂy.l Jgtsoayec Hng .Oﬁavlafcxc SEHP: The' term
"am nooxy" means the group -0-NH 2, réﬂh t he oxygen
has a single radical. The term"car di oy" nmeans

Thectern Suysiroxiprgy of roxime” Bsasdhe B98P a 81 ngl e Wheaei fhe carbon has
a single @élﬂcaRaﬁcSRhé’ﬁJ}‘cE@g%ﬂ o@ fn aﬁbubﬁﬁuﬂ@& bf gubk@tdte@ran@m taﬂ&ehﬂy iRyl

cIo
evctoal EelRigy Sty bRt her g BB G 1
group NH- NH2 | | p The term’ ydrazonoyl means t he
w erei,n the_carbongh Sl e Jadi
LTS g R KSR rsivaLe Lad go oG s a
single raafidabayd R ishydyopeh or arychsobdtityted or substituted alkyl, alkenyl, alkynyl,

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

The term “amidino” means the group C NH2, wherein the carbon has a single radical.
The term “sulfide” means the group S= R, wherein the sulfur 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 “thiol” means the group —S—, wherein the sulfur has two radicals. Hydrothiol

means —SH.

-22 -



10

15

20

25

30

cycl oal kenyl, cycl oal kynyl, aryl, heterocyclic ring,
or polycyclic group. NHOH Il p The term
w0 bgodiossgiioroyl ' Or " oxi nme" nmeans the group , WheP@I/nS100&041906
carbon has a single radical 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 Oll p NHNH
The term "hydr azi nmean erein the
Hhetray Shioney” alegwé? groelgaff&é} reghthe Y 4 sgielegdical and
R is hydusifed s th tkuBstitated stibditititet aﬂcyalaklgehyl alkiesniydycloalklyy Bydlpalkenyl,
I | kynyl, aryl,
cydoauﬁ'é@é%% %Jlefocy%ﬁilcnn r?é l&e&ig?y(:ﬁg g%olﬁg group. NH Il The term
"anidlno" nmeans the group , mherein the carbon has a
i ngle,.r cal he tersn—Rsu i de’ €. grou
Tt sr ok sl RRUP & o) noPueiecine ST has Repgle Pl and
R is hydnygbn g em unsubstituted su bt tuted etky rallsupls alkyutl ey cllakkgl, cycloalkenyl,
cycloall%hgf % ’he%k%?xra}{é rnilgc %ﬁg&g&%ﬁk gfo‘ﬁ}é ofl%%nlf@ ntYﬁosullfomde”l means the

substltu‘@@rbgiiﬁulf%@r oEYgen' 11{1 pﬁlfgxmdenﬂgg ey 15@1[1éqr.]sc§3bstm§mn fy@h@} @iy,gen-bound

betweerd the st faid (RS glowp whafl tedlrst.caftptl b0 tHeiFobrotp alsbeebblibtituted by an

oxy gropgt b B8 bR B E a BBt brhadhe BT 1 e

unsubstituted or substltu, d al kyl, al kenyl, al kynyl,

cycl oal kyl, cycl oal kenyl - gyRl oal kynyl , aryl,

het erocyclic ring, or polycyclic group. O lo p The
Tl@ét&’hﬁ%ﬁlﬁoﬁéﬂ #lean sﬂ&’igi@uﬂ) he’ gr Qtzlfﬂer,emvﬂieﬁtﬂﬁm hhd@sisgle fadical and R

i hvcrc R et e B S P il a1 Bl BBt ctgaeny
cycloalleyyyl, eafl Kgteroayylid lom loe nglyeyciy graval ?lyfntytm “&liqsulfone” means
substltutlgﬁ IS{) %ﬁ?ﬁ?%ﬂ; :Bxﬁgleﬂ?rré oﬁés orﬂ‘%ﬂoﬁ@dlﬁigbﬂtl&ngglff% thf-Eh&'rrll %Eﬂiﬂes substitution
stitution of su
o o5 B D B L o e oSS i o
been suf)smtutahbjamy@gngrbﬁlfamdi wdnae sulfone ishoufidito andfur benRomgaotipr group.”
when the first carbon of theyR group has been

substituted by an oxy group land when the sul foxide is
bound to a sul fur atom onCanprRerRgroup. a |

The term “sulfate” means the group O

, 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,
and polycyelic group, and R*is selected from the group consisting of unsubstituted and substituted
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heterocyclic ring, and
polycyclic group.

The term “substituted” or “substitution,” in the context of chemical species, means
independently selected from the group consisting of (1) the replacement of a hydrogen on at least
one carbon by a monovalent radical, (2) the replacement of two hydrogens on at least one carbon
by a divalent radical, (3) the replacement of three hydrogens on at least one terminal carbon

(methyl group) by a trivalent radical, (4) the replacement of at least one carbon and the associated
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-S-R 1l The term"sul fone" neans the group , wherein
the sulfur has a single radical and R is hydrogen or
W@roodiosishest i t ut ed or substituted al kyl, al kenyPCT/US2005/041906
al kynyl, cycl oal kyl, cycl oal kenyl, cycloal kynyl, aryl,
heterocyclic ring, or polycyclic group. The term
"t hi osul fone" neans substitution of sulfur for oxygen
in one or two locations in sulfone; the termincludes
stitution for an oxyen bound between the sul fur and
hydrogepﬁ@ &R ramlﬁnweﬁpﬁé/@ $ 4w @m0 ErEYRenRIafiah and &
combindti®anthstdos tNEdfing 6 aleyceanquireynegtsatifiriets substittiot. Babstithfi@ne&curs on

alkyl, aﬂc%;@%%l&y cy%aéﬂ)%l,ecw lq%fk%ﬁgfl c%ﬁﬁéﬂﬁf a]ﬂr?f%lé%rocyglc ng, and
polycyclipgiogph prdveding supstituied alleyl, subgiiteted allipryd subﬁﬂutr-%? plynyl, substituted
cycloalkyy, Qﬁ%@&’te@{: c"l’dbll&éﬁ?luﬁﬁ%hﬁﬁéh cl@ﬁlkwsshbﬁti%ﬁti@da@ﬂ kdtup, substituted
cycloal ken
heterocy&i}ﬁmé’l Wrﬂ} Q{néﬁ,po%c}ygﬁ ¥ Tl )é ring, o)r/ pol ycyclic
"Bheogrpupsha aresubstittiied os ah ﬁﬁqyb dlkerdnakpubhstycloaliiyly nyddalkenyl,
oS o8l g I B8 Ll i o
group cwa;ﬁggp elkyls ellspryRaiiomgl cycloalkdy @ickpal EYIOWH(W?&% agyl,
heterocylib @ing, poapby@aé s, HRlb, haeweloaciedp, fdxsamxtohaarm@mmlde alkoxy,

TR O Cr R e
secondacy ahiva) eginyy amimpclhysladzk Jygdtazingy yydrazene,dyydwyyiniigo.razidg, azoxy,
alkazox@NFaR9 ey Hlol @yaﬂét@ URocyaiMl o Ft)glob ﬁ")l gEhedid [BMidd8nato,

gr oup conS|sf|n unsu and subStitutéd
1soselengpy@§apto sql %@ﬁ)ﬁna aq:q{ prmc@xy BGYH %|mtrc§9,carng§pcpgé/n%rbox1mldoyl
hydrazoaygll @;ﬁhieywlhydmzmb, arhidiney adfidd, Ithlol: suifpxidenthiqsolfy:dye sulfone,

thiosulfgx:i]glsllﬂfate%r Etgf)g*u‘ﬁ% ll)j f{)%@ hycﬁl(gx ﬁ%gétﬂ%peng e%étr{k acid,

carbameyd) tegredy! sihdmitite n@tﬂb api- ﬁ,sru@@soﬂ gpyparpazone tpxamoyl, pentazolyl
seleno, THEdUxBGEITRAS 1og‘uuanahﬂdy1 QEUEBnd) Bulﬁhaxh@ﬁsstulﬁmﬁ sﬂﬁﬁﬁoihlfé)’mﬂfoammo

o0 Do 0 5 e B S0 3655l hibono,

thiocarbodtizara, thi¢@ybanhlydrapd g teomntonyt, thibeagexlyyticoyarag, tnotarmyl,
thioacy ﬁﬁ’&ten%?oatz nﬂhﬂﬁ{ll gr FH? u(fﬂa&mﬂel&f BHMo eraano triazeno, triazinyl,

1
frivalent e rep acement of a ast one

trithio, @&rl%#omﬁm aé%cﬁu %&Héﬂa@ H(Oélyarm%?% | ene

sulfono@ic@&m)ncbwda sl finetl ydrdximicracida b finohwtrodigiia @id)lagd phosphoric acid
gn%m&g} conbi nati ons thereof. Meeting val ence
Nts restricts substitution. Substitution

6@ an p)gan@pie af ksubstitatieme mglacemeriaf\pne hydrogaetriefiane by a hydroxyl
prov1de§ Wﬁh&ﬁ' éﬁ%rib!ﬁlaceﬁa\éﬁi &Q%%QM&gen@By bn oﬂﬁ&?th@ &) 8d1k Carbbi8f propane

provided Bae R kG Bl RS & SEERY bt SRS et €S eadtY birhep (e

methenyl\prdbupg lok piopalmllgslhe bm Hidloa})/(emélbfo&[dpb dlrmﬂné etheu(@f—O-CHs.) As a
futher eﬁé(ﬁnl!élg arleépéF@ﬁllent 8P$}Etﬂg{hg>tg§1q 83 b ¥)L:nz%f19 PﬁéiBrF Fﬂotub’ gf?oqudes biphenyl.

stitut
As proviged agp e petetogiom &P@%ﬁ?ﬁ@@lsﬂwléﬂe‘bﬁﬁéﬁ i y1| a awleﬁﬂkylnyl
group fé dﬁM&M&l@n@ gﬁ)hp &lotg) thus Ycﬁ*hfﬂ@é ekkhﬂﬁé} or ryiedhed lsﬂﬂ:)sﬁts(ﬂted siinyture rather

than a qn%fﬂ)gr %ﬁ%ﬂe%{b teg Q%r %h o% a gyc%gﬁ?yl acry%loalkenyl or

cycloalkynyl ring thus forrnlng a heterocychc nng As a further example, nitrilo (—N=) can be

ester, anda c(ﬁ)m% matio

substituted on benzene for one of the carbons and associated hydrogen to provide pyridine, or and
oxy radical can be substituted to provide pyran.
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group consisting of alkyl, alkenyl, alkynyl,
cycl oal kyl, cycl oal kenyl, cycl oal kynyl, aryl,
whedoeosssyel i ¢ ring, polycyclic group, hal o, hePE&r/U81005041906
group, oxy, oxo, carbonyl, am de, al koxy, acyl,
acyl oxy, oxycarbonyl, acyl oxycarbonyl,
al koxycarbonyl oxy, carboxy, inino, am no, secondary
amno, tertiary am no, hydrazi, hydrazino, hydrazono

dr oxyi m no, do, Ikazox
TYCHean oy By roins Srt B e orraAbR e en replaced on an alky,
alkenyl] eﬁloﬁiyl fawla;imylpcyclcmﬁ&ﬁy]e owdyadinalb or &gl googyanat o,

%yﬁ‘ﬁﬂ y]inefﬁﬁ% d#ugli:(gﬁ% h'cPf'l ggXI %Epd %c'ﬂ?(g élycagable of attaching to a

car OXI m
solid sugfagetinddhe @hqundélavma A@gac %grp@p( thabis attmhsé ar eaprblgef attaching to a

chemicdl @béc?é%%f 1ﬁt5}b§%%ﬁ$ﬁ( é%rhesma‘ﬂl«ihél@étﬁe ah BligsHS @{t zﬁpolﬁﬁgxr AX¥dker may

lreacy b b9 YO FHBER A T A BAYEc: AR et ofjpisst bound

to its remitive @EOp. Aémkaandqa]zwma prmxcawmgtquppﬁmfadm it$ reastelegynayp, where

the protEa ‘@%ﬁ%m is {:jl#e%ﬁ or e%d#rgﬁﬁﬁﬁ%g 'rerﬁ(y&laf)l%ngl 1%\'&911 &Qﬁ@&ﬂﬁﬂse more

than ong mo}e‘@ gl whagg Fh?e(-m p<a4 BHAFe cqﬂa}fpgy ?ﬂrlnlgﬂrc]i%n sidn ‘Foafggp)ﬂpe linker having the

desired téab@@eagrbmjecuﬁgwm@}aﬁ@ﬂmem sﬁrfucecar bodi azono,
?E 1pecalg‘bonoh dr a2| do, thi,ocarhbhonyl ‘r:he%c%rc

bo
SRS, ARGt BPlsspIe havits QRGdnd atachedior Lamble of atiaching to the
reactivet grpups@ﬂ o lirker altd‘ﬂl@ gilef end hakiing @rreac@@e giohp dhed is atialzedan oapable of

attachm"grtb @%Eé}ﬁ’icaltsf)ééi‘@s' d}‘){ﬁtere"str ubld hsoa sthdll fblecOgd!! a‘}lQ)hgomer ora polymer A
razo

| Cl
spacer Ia@r ?Jwaéifﬂv %ﬂ;}a A HBEeti %3@2& gy aﬁ%ﬁ%f/.hﬁméi}ea%?aﬁqsee% mterest
bound ts uts reantiveyglogx iAnspacaand; hayad pphtesivh graup attadhed asitsafeactanecgroup,

where tﬁ@%%{egﬁ\;é %Qﬁ%#ﬁﬁ&ﬁ%ﬁﬂ% Aisel%ro@ffé?ﬁ@%]lgr 1%&89&5?8 % %ﬂatcé{t #%pbe formed

in situ qeraphfikgie <\ WO AAY, beéﬁamdeq@ﬁéh@r?émheéﬂo ﬁ\h@kw&@@cbfrﬁétaﬁ}ed to a solid
surface 38 spa¢Br @fy beh@ctah@lw @'n%ﬁlbémorpi c]rﬂ:!hﬁ@aﬁl BSechs @Y irﬁ&ést followed by

t d t h
attachnZifp %ﬂ@#%n%lfe#w igeli © Sabe SRePe S R TG S ipgsrogmay be
attachegtoogypaesr that istttached to adinker] wher®the qptitestmietsiradis itentagthched to a solid
surface %E DRAot w@'s%h%lgﬁe%oﬁd éﬁfa@e fﬂfe%fpo‘:s‘é( Qfﬁjé cer R BESIRRY distance

one fogen on ne by a phe group
betweefbi" giplcgule oéi“ﬁﬁéﬁ)ﬂ‘ 7\ 1‘})?’ Yed above, het er oat om
Thoteps “catbibstichubiket ztndlts@ﬁber’rhﬁibaiﬁ adinked Haying baktkide ptopeifes of a

linker aﬁ!i k)é%)r% %rci%%ﬁmgar frog ?mg&an d ﬁéﬁl&g %}Z#&P §3{n{h%gl2g(% }rnuscl: OF gynthesized
externa}lggmbattaglpﬁalﬁoa sphichgprfacecan be substituted for a
TBé Ryth ea&uh SindehsOf thid l§§Yé1" oo Alateyibl th&tM@ tiealikgRYdnd/o? physwauy

bound (b Ethod . sl b eistaehed ol B SUBEPRig deferlocking
as well enbypeanzden @Va‘atsrfomﬁe (didpetsive formebhankdipolid fasshalatreon donor-acceptor
interactE)ﬁg rﬁ%ﬁﬂc tc@or@%ﬁt\fﬂ)rg@or%&ggbﬂ ecowﬁénlt%ggdlﬁé Yor a%gl'n%ﬂlau&‘?gf the

stitute
aforemeniqaggh §t optingern Hﬁ%‘éﬂ%a fq@a&werﬁfom/@r digeah atachmsnbrfin dhgmical

species € ﬁﬂ‘erésl@ Eitt@@lﬁﬁ’en@ le Qlﬁrélaér W'atta@ﬁﬂ%ﬁl ﬂ?/ﬂka co%}lﬂiﬁ’dﬂi}éh Jlnkclar and spacer. A
oa ycl.pal ken cycl oal kynyl, or aryl group.
coatmg'fﬁré{’? %?J#mil%eﬁ'@ o1 Ffé)g%gnlﬁedﬁ%f 'Btul € havi ng one end
ahe teoh Erbadivel ap Sishdion? aausedmhraaqme@r aeasbidn chasing baxsective or
1eact101f3ﬁ?ea Cﬁ@%@ﬁ@gﬁfig? bﬁéﬁ'flﬁg s %‘f BbMﬁl gQB 1tfu|ﬂElfle Iager that is

capable(ﬂ:f Toraiing aeqv horg]s oRa pntrpg pdi q:respagq:{?g qngqg ?l’gl%léf s%emes to
the layed opedayingr . A | i nker may al ready be bound to a solid
surface and/or may al ready have a chem cal species of
interest bound to its reacbive group. A |inker may
have a protective group attached to its reactive
group, where
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the protective group is chemcally or
el ectrochem cally renovable. A linker may conprise
wOoree/0538am one nol ecul e, where the nol ecul es aPE&I/US2005/041906
covalently joined in situ to formthe |inker having
the desired reactive group projecting away from a
solid surface. The term "spacer" neans a nol ecul e
havi ng one end attached or capable of attaching to the
reactive grqup of a linker and the other end having a
Thakrn, eorg}lg 5 UpRHp PREOUS FRasHelaY S Or cegbiag uzeag that there are non-
uniformatidsawittiim thetl oyed octratihg tl alpanbdesulef speditetn esfifuss wab add thdough the
nol ecul e, an oligoner, or a polyner. A spacer
ready be bound to a |linker and/or may already
hbgterm “edromtionl oxirdedrbed” oheans o chessicallptachananpby van der Waals
forces (BRP&GEibN ForBEQMRA dipdISRALSE), eldBYor WhBr-AodRptel Bifdradti®ns 'of Htallic
di aﬁ%ﬂcheﬁ%ﬁ its rea%tlele &r}gug@ where the protective |
coordingligyppranlexafiany; of 4CPYoEpatN edhe BoREREgRId forER iR pdsompiion, a
species spgcevalemly Hird foor swefdcd, defsintlingon the durfake the shedipnard theay

: f .apnd then attached to a |inker already
envuongit%{laagﬁ;e@ﬂ%%ga«sol id surface. A spacer may be

Ehe rmansroaayt reisisiedn senesalclaner swfacg paving spesific spots that are

usually bfthigfed 5h a toluing\WBd rd3Y frtnb A BRI edcB spotlchik@hscalfbeReh type of
olid surface. em c eci es of

. attached to a A .C | s )
chemicftr BeRfemi g Pl St uiin o Begfody Lo roaet e arp afdapicatl
smallerttlganal 00inaikeometankh é“lh_e tarhue‘clpatrodemiroanay Urafers & 4 memoarray of
electrod®b VAGHEH ted] S o sl He BUHEEE HotPor BRI YE 9Nt on the

solid surface. The purpose of a spacer Is to extend,
et ppbsatsisualias Feler o Fegmeeihe Fsrage dsgroaptsigplarity between
a desired @k dekigned fcherdical ldr®idchemicalcprtienaid thspeciek estusRGynthesized. The

" [ . ' t ropert.ies a :

e oo 89D oy ALHRL I APl b ) BEPIS 2 Qe B
quality pghjevsd. synt hesi zed i n situ or synthesized externally

TREltedit“8ONATNE theBnSOHefhi S HFRER-in WARhIERENt 1ROBHIRANd molecules

. ans a thin |layer of material that is chem call
or fons GElpe sppbine A Topmgsiomeorh aleiin (e coppdind s gencilyiaigosely
bound quenpldxeheit togetherbytvanaesBlahld femed @isperbipn fercérzamidcligole forces), acid-
base int%ﬁ%ﬁ%ﬂsqgllééiﬁ# &ﬁo%cépﬁ%sig?y%:?ﬁgﬂs?gi?féicg?@agﬁ%g {)flglﬁtal complex

S A
layer or r?alggﬂug

di spersion_forces e

interactings Bt not eyl et bq)rﬁllselpa)@tq:roﬁlg ,PHnQiftﬂé‘T yVater can affect solvation of
dissocigbdgpdtivasiich s aadgdndbatdsom, adaiioa| s tolvemeitidng of S4ltsas well as the

charge&?&i‘i’t'sn%{ 190 QJIYattll?)gl. af orenentioned. A coating can
rovide a reactive group for direct attachment of a

hetrrnapgasprst insgnsofnyicamerasielly aeilalpagsmescofgaosdinker
polysacBhar@iebApRNBN: afd isRseRRIbRAddOorh ‘s&&%@d.%x&@ AGES reldiively large

coating can be po] ymerj zed .and/ or cross-1inked, in,
number G B P R B 0o e W Y- Aggsels avpilable
commercédlytin wevide ranga ot noifecalatieiphtsomd pedettiese or reaction
B G BRI e A8 ol i DSl SASFIGR, U Wore
mateﬂagmta&érf@r qo8tvee Pusposss. tla eenpst: captroded paik sless (G40 éy an igprganic
glass mcHEMaCHEMHEE susRECAr8SoWRg!td 8 143y Rhodft of Al kptde.The

rm"porous” .as .used in porous reactive layer o

T& g SiodtectERdy s 2nb Sith nlmne el sty Sherogars

Examplehef hayasncobarides andlurly alloseq hltrose, mmbaosd, deoxgpibosegarythmose, fructose
- Y,

(O-Lovil o SRRt RS, Bl b pud P finike, §AENhosl Mbulose,
sedohepfplogg, Fhidrbitalysorhese. glulopgdi-gheapmosed-Penxyderenense, éreaiese, talose,
threoseafithlOiepaidxyieeces) , el ectron donor - accept or

interactions, or netallic
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coordi nati on/ conpl exati on, or a conbination of the

af orenenti oned forces. After adsorption, a species may
wa@onwalosssto y bind to a surface, dependi ng on thBCT/US2005/041906

surface, the species, and the environnental

conditions. The term"mcroarray"” refers to, in

general, planer surface having specific spots that are

usually arranged in a colum and row format, wherein

each spot can he used for so e  of em cal or
Thedere @S@mhaaﬁ%u Hgns twgﬁ?ﬂafﬁelg‘ﬁ?d)(‘%e torfg’an 011%@01%%?3
Examplésm)f dishachihdds igtfuddy &1}&)’5}&1 @Bﬁbbl}bses(maﬂ-DGgluédWBnﬂ:@ED-D-glucopyranose),

lactose, gla se:zfg)egj? g-li{clzggt(rec —eggl? Elemlg{fﬁ(gré &Y% t(_?ag;g yran%syl—D-
glucose)t padatigpse(FOex Bth@omanqszél-lannmm:)s syerosghamditeshptose (a-D-
Glucopyréﬁé@}lfbﬁﬁ-glu dnb¥ide) ef ers to, | n general, the average

ree,qQf ~si arit et ween d or_ desi
ﬂﬁgﬁ’ﬁﬂb évsaaph%adsa ﬁ% gﬁ léfé( 33 ?ﬁétosfﬁ% B ASfecute.
Exampleeif uMdaycl&;ﬁﬂédmsltuaeﬁfﬁmge (6-Oranlx: Galactepyrandsyl-Dt glecopyranosyl-B-

f

D-fructo SRR AR RIS P A UL T P B R PRy P

glucopyragetidalt i on" nmeans a chenical process in which sol vent
ml t&ﬁﬂ"‘;ﬁﬁys@&ﬂaﬂ@é Bf&HNE Fnod thh@ﬂﬁed?éfug@*s siaked 9 &BEH ﬁﬁ‘mtcﬁle

a_co V\herelnth e raII
molecul, L byr GO AH e BREF S CRB T UGRE o e gnit FEriERate
polysacdheridesndluticsipelirs |dozqtrdrlo(p013meacrnjn1@hsptbbfeg1ﬁ®sc sé))lmt@);:fﬁt@tb]a@eand
cellulost. Nt eractions (el ectron donor acceptor interactions),
lonic interaction, or netal conplex interactions but
Specificdimbodimentsnt bonds. | n wat er, the pH of the water can
afah @ﬁibo&ﬁiehﬁ(bﬂ thé pebend hrﬁ&ﬁlﬁ,‘dnablh elestpie ingisroattanhasngoemi adisorbed

porous reacﬁog ??%1? %)r 1 r%ggd é}Jnﬁl%’SIS hF%ltg %ﬁ&gﬂpé@%g g?(gré ] %Jnﬁ.a§ ?,%zurality of

ar e “'on sa ect S
electrodesatizcheddga ﬂ@glestratﬁeafhgremye eleetrasies frglel sptraniggllygepaected to a

comput@YBAtRS Qystddd W0 §E0W§se?ecﬁ@111 Mﬁaﬂﬁr‘éﬁ’@frb&’&n@ivﬁﬂﬁlly BBRmoRHar $ne

R T R S N A

electrodpy 8, #H0 éftnuchna glicraatayr 16 auinglai plyralithgdelpsizodes. In one embodiment
of the pl%ye?l't Ln@glllt?onc 8&‘5{%6%&!14 r i shmqn ERISET A nge[i@ih@ %l-él:@(gdes and the

g anﬁ propertil contr ol %
substrat@tha e cleplaprss Wt'@%hﬁﬁléh?fﬁﬁl Thy: abebrbiye l&dmhaé ygxyl reactive
groups FQI ”Ehegﬂeéﬁﬁze @Bdt@% 162 caibhd g’lbh}ﬁ cftl&ﬁr tmaiydfa)gypmlpdm $ut 100 limited

to amm% |cgr§ %t g]?in olhy t%lPO?r %ﬁ% %%Fl) e, Ia%d% ?185 %rou -based

SUrtrace dr
compouhéIg enetherentbodiment slmpvgpladTegurer hB, the ﬂdﬁorhvdd'@@aé ﬁand@

substanﬁg?@rb% tﬁ’é‘ﬁe&ﬂﬂ@é’ bﬁf@{lﬁs@éﬂtﬁ H&' JAKBLsubtrAB Y06 A Sfihed ¥8BSEment, the
cch rl |nC U e a

adsorber?< ag%q@a}g c %}E]G% ¥ qiilrvs ecfrpg}ﬁragaélya({e{)focfe% to control
the loca(nﬁhsLoé‘a:hld:mﬁd)rcaoglahatbtspsaﬁc gled:tﬁm]sex,vhgmpmsmtmg dhasmical reactions on

non—selécYegl%ﬁe%tr?@%g%g of B_oﬁ) %16%9?&3&1‘ arkdsPose, ribul ose,

ose sorbose, syl ul ose,

Iherqﬁiawg@f%@re@ r@é@;oylwem Fhsspbyrality 2 glepteedes pommpréses a chemical
species heWn@g)zﬁQeas?‘MlelHyﬂﬁ& 1 @adp Me%i@th@réﬁeﬁlféﬁmpe@ibﬁ@@QB@éd ﬂ@m the

th t
sroup cqRRI1aE BEBROLg HIRTE G Hitte By P B B P B e
polyethyldnepl Poj Hercatly €, b ggrox JFugdivicngsy fammdel, foriatt lhsfeymula 11, formula

1V, fom{[g% g?@éﬁﬁ%ﬁ%&bﬁ%ﬁ?}%laﬁﬁﬁkgi S Lt‘l‘fe?ectﬁ,) Whé}&hif&jnﬁﬁa?l is
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pal ati nose (6-0O a-D d ucopyranosyl -D-fructose),
sucrose, and trehal ose (a-Dd ucopyranosyl -

W@2M6hFiscopyr anosi de). The term "tri sacchari dePCTES2985/041906
three sugars |inked together to form one nol ecul e.
Exanpl es of a trisaccharides include raffnose
(6- O a- D Gal act opyr anosyl - D- gl ucopyr anosyl - b-

D-f ruct of uranosi de) and nel ezit ose
(O a- D gl ucopyr anosyl - I4>3)'

b- D- fruct of uranosyl - a- gl ucopyr anosi de) . The term

'Qdl ysacchari de" nmeans’'Rfore than three sugars |inked

loget her to form one ecul e, but nore accurately
o) S @ sugar - basgd I r_gr oligonmer. Exanples of

pol yFacchari des inckude in@ilin, dextran (polynmner
congosed of gl ucose subuni/ts), starches, and
ul ose. Specific nts In an e

R" the B%esmulmwtlan, an gectfé@dﬁamﬁq%g%fm B Bormula Iv
~an adsorbed porous react Iayer for inproved

synthesis quality is proyided. The mcroarray h@g a

pl Gkl ity of electrodes Rftached to a substrate

wherein the el ectrodes afe electronically conn ted to

0 ugyr control ste foal l ows sel ectionnof any
el ectr/ode i ndi vi dua or e than one eR R®
roup/ of el ectrodes. Rgures IA and IB are sghematfcs

cross section of | ectrodes 108, 11
scroarray 106 having géplurality of elec
is one embodi feeneladfist he priesent iroEAelRdAis an adsorbed »and
| ayer 104AGHown in Figure | A covers the el ectrodes
and the substrate that the el ectrodes are attached
dsgebed | ayer 104A has hydroxyl reactive
reacti ve groups 102 can be groups
ot her th n hygroxyl including but not limted to
am ne, I|c aci d, al dehyde, thiol, alkene,

formulaa\l’l‘ﬂéne Rﬁ' tr Irr‘log a@lﬁiﬁmn RAis %Qﬁé,_gﬁpfrgﬁsll t’galsteﬂ Con'pougdd
gnbod ure or.be
D R DR TP s hade b B4 ol Brop 5508, ana
substltumikaﬂﬂ andubsilitbied mtkyl, atkehylealkyigd t ayatoelkyl) 6ycloaikeamiyt, lgeloalkynyl, aryl,
o SR8 il UL AUSOLEBVESAEALRS, 0P Ttab oy o,
acyloxyeashesbl allcieroatbeHle o By HEHIOE BCOREY I BRSICRISTY amino,
hydrazi$d) @b, eﬁkﬁbﬁjﬁ el Ae Sovfanb,cybfi Ay, & sic Mgt d ﬂﬁm}@ﬁ,ﬁto fulminato,

sothiooy R BN e Ao P ik e B bR AEis P g aminoors,
carboximidpet, hydrazéreyh lonined, a@whxdfrazenoe@mrtb@reguléidmmf@elde dhiosulfoxide,
sulfone &E@gﬁlﬁfﬂe ﬁﬂ’ﬁ&' fdosiEME NG dRkyl, $38t 19@&(’?@9&9}@’ Ihy&ﬁﬁé%@xy, peroxy

em cal ecies is selec
acid, cappigyh S glﬁﬂaff; H’é‘%é%é’é&lﬁa}l k %’éazotﬁﬁif@ﬂ% Hlignamoyl
sulfeno tsuifiamokp sulfies, suffo) snEbinyineteydgdtiiob ltetragolyl embgdrlmmmyl

tluocarb%&gn%o*hl(gc]%{ﬂo\é tZbﬁ/o, l’th&&#%%%ﬁﬁ%&lfﬁ? g'tlﬂ%l?&l’yh%ﬂf%ﬁ tfubacyl
thiocyatfate, ﬁlmps@wparbm ﬁlammr@, {riqsul feythiouesids, Hipznen friazpe, diwinyl,
trithiosyMee Etﬁﬁﬂllﬁl@fc%ﬂdasdlfo‘nﬁﬁﬁf@"gcﬂ !;l}fﬁnolfy@femﬂll@ adfd] sulfondHyardbisc acid,

sulﬁnohydfoaur&%gg:ld sulPlrjlogydrommllcsam an eﬂospﬁ%nc acsd ester nt eger from
R® is preferably selected from the group consisting of heteroatom group, carbonyl, and

substituted and unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl,
heterocyclic ring, and polycyclic group

-8 -
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R1, R2, R7, and R8 are independently selected fromthe

group consi sting of hydrogen, and substituted and
waie@alosisid ut ed al kyl, al kenyl, al kynyl, cycl oaP&p$2005/041906

cycl oal kenyl, cycloal kynyl, aryl, heterocyclic ring,

and polycyclic group, and hal o, am de, al koxy, acyl,

acyl oxy, oxycarbonyl, acyl oxycarbonyl,

al koxycar bonyl oxy, carboxy, anino, secondary am no,

tertiary am. no, hydrazi no, , kazox o,
- ge % ¥ (7G5S Pretpabhy pieqes eylaﬁal%ateg %ﬁrfb%? Zioap SonF g oG megylene,
ethylend pﬂ%bleﬁe,)baf}aérﬁ, pengdar] anideyglens.o, sel enocyanat o,
Igﬁflr,o o%fix %H% %m}ctur% Waﬂl 0 %arbpﬁst Jt%ﬁc?cmlﬁﬁaeﬂ?ﬁ)ﬁy selected from the group

consistizgefgubgituted alfd mubs@mtwbaézﬂealkwl @élem% xyqi@alkséwwlsaq&cenyl
cycloalﬁyhyloﬁl% fh%eocyaw 1 ﬁnd bA@zHE b, Ry 8816060 froth @k

X Operoxy, peroxy acid, carbanoyl,
ConSISm%g‘?f{?éiﬁS Cﬁﬁ‘%ﬁ‘?xﬂm tro, nitroso, oxamoyl, pentazolyl,
Rrufefabhy yhe mendsheharideyib Selenjled‘ feom thesgrblﬁp mnsmslhg ofalloké, mbirose,

arabmo%ﬁiléo‘igrr %&U&?H}o@% fgdggogégggﬁgﬁlosﬂ % fogja Z%lucose gulose idose,

lyxose, mﬁmarp@@ﬁ@mwh@m@s DePBE:Arip#npse) Hse.grhyase, sedoheptulose,
D-sorbifolis6deyd, sylhﬂ@ls@ %g@ta)a% Qalo;‘t,ehth@&ﬁm )@ﬂ{l&b@,zmﬂimyldsb I Rl’éf&éb%@ the
urei do, trjiaz ri azen
ainconE 2 Lt BN by @R 8 BE ooy
D—glucoguﬂaﬁmh;l@ht@spgnal@)sa& G)—a@;gfug@mmmﬂz]@rgﬂ@o@; mielibiose (6 -O-a-D-
Galacto E 6L dﬁal?tﬁioge (63@}10{-90911% }Qérid@chfiﬁicg)se)aﬁ\Serose and

C aci r r sel ect e
trehalosp - %ﬁgﬁﬁ WEHSTEE @uaqpmaélpélf@a?@% %?qzsﬁﬁ B‘a‘?ﬁfﬁ seletted from
the grouprudnsisthptdf raffincked 6:D- uFBMctdpgfﬁds;&-lD@g]uco@#rM@Byﬂ-ﬁ-D

T T T e

glucop}’pﬁm@ﬁléﬁ)abl y i ndependent |y selected fromthe group
Pr@féﬁéb‘}fl tHé@oBIfethlyf&lB ylyeBEhas @niéRne Weﬁgh@ﬁértbv@&l?approxunately 1,000

an app 3. e B L B0t SO iy

15,000, sedl sostgueferabin teheeceg approxpaatsly §100A gnd fpmobisiatedut GA0Gnd

'tﬁ (ﬁﬁjetl%hgﬁél gl c%ll H@ﬁ%’twe %l s@é@%& frofiGl Eﬁ‘}uﬁ ¥bnsisting of

cy cIo ‘%W¥ gg}erocyc Ic.rin

dlethyleaﬁ 613’6%]1 Vg?%tp}’lénegglbi‘i% ppaeslensd I RN SR D8 %ups 2-(2-
aminoetBoxyyicfiansigetinod Ak, anodhﬁyxw gl)«}dl) maice:ﬂ};/ﬂ athkiy di(éthglene glycol)
mono to toer ﬁ{ggtgﬁrehe %‘?1?;&0%) 1%8 bﬁ%thelt ?%Ihg?engr @MBI& (ﬁ%ﬁ% 't(?sh/ia?eg
trl(ethylﬁnmlwé)ampm benznl Qslé,@) tn(@bylgm Dxeol) lgpmt@ésé ethgultn@&lylene ‘glycol)
mono elhlgﬁﬁﬁend Métﬂ?ﬁethé?&ﬁ(@ﬁﬁen ond—toé @ﬁfﬁh@f‘aﬁ 1 ether tri(ethylene

hent
aiyeod SoaCS b0 TR, tg%k?%fﬁ@gsg o) fege alls iy GeR ] 0%

glycol) tone asthyl xthentetraéethydenet ghydohsmonoRpai eroab lhityl etlive, tetra(ethylene
glycol) gmﬁ?l Fo%gﬁ{e g—:ﬁa{) gliy?e%le %@%‘3@ I%!:n% rﬂeﬁ%&ff k0 lt’e?raﬁé?l%ﬁérfet élﬁ%l)q{lono trityl

ether, tefsa é@ﬁﬂ}@ﬁ geono Irhgxepgeth eﬁépt{qgg%}rllerljeo glycol) mnon 1-heptenyl ether,
tetra(etiyfen©pdycY) Qﬂldil@qpbld’c@ﬂl)&h&- Eéug d&g@ae)g,lycﬂglm&ioqseec(e@yl Qther,

(AR EED ARy ke P Pt BYP B0 my! cver

penta(etﬂny]eha Elysd) (nan@a]@l weaoymethd sthes, @emagdthmm@mbgncd@)tosyl mono
methyl &ﬁ&f ? rﬁ{r{la%yfe?@ %lggél?ﬁl%ﬁéfds%nbﬁo AR BRELC Hexl HQRH1E N HoPURono

sting o
allyl ethea h@saéetbylgwr geeddhyprampstiyl shep hespdemsslycol) mono benzyl ether,
hexa(etiylEder ghgdoOf rhisraneisy] @thkr, hvgh(ellledd §196#) mono 1-hexenyl ether,

(O a- D gl ucopyranosyl -(1->3) -

b- D-f ruct of uranosyl - a- Dgl ug@pyr anosi de) .
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Preferably the polyethylene glycol has a nol ecul ar
wei ght between approxi mately 1,000 and approxi mately
WwWQ0e0s5810mor e preferably between approxi mat el yPED0820851041906

approxi mately 15,000, and nost preferably between
approxi mately 7,000 and approxi mately 10, 000.
Preferably, the polyethylene glycol derivative is
selected fromthe group conS|st|ng of di et hyl ene

etrae Iene g

hexa(etﬁy&%lffe'%y% )1]:]%1?%, B%{Ht 5&%{;% (%ﬁﬁ?ﬁ/ q%rg?%l(§§t%nyl ether,
hexa(etletl éraerpdycol )@hdmnbllecny/ingher, dieécdbﬂnyleaa elygbl) awinp 1rmideceall ather,

hexa(et 15}%0%1%&;20&&{% ﬁ&fz gﬁﬁﬂ%@ﬁ%&%ﬁ@ﬂf&ﬁg h%(%ﬁ#gyehs Bcol)

mono a ﬂsﬂ}heatl@pta{eﬁhx @tetglmlﬂén@rw@ e@tﬂﬁ%byle@ glggol) mono tosyl
mono 1ﬁeﬂiy(i eahay h%ﬁ@(eﬂiy%@ lg)ycHD ﬂibnbﬁll}ll yﬁons &ﬁb@l{yl ethiel caetatatﬁﬁaﬁ glycol)

mono 08 oo R AREAL G DR TR PRVt bt LS Bt mono

allyl ethgt, ymdﬁ:c)a(qtﬂ@dme@lj/qoﬂ) mmmnclhylrbyher,etddecra,(ethﬁbmeaglwdﬂ mo allyl mono
methyl gﬂhéf% %d E@fh?fleﬁk twrcgﬁ B'tos%@ﬁlf)ﬁél %fgflgﬂr &hér, Qlluyegfz)(:e‘?h%ft;éﬁg Blycol)

mono ag}?h eg,l}er é)tclt?éipca ?tBYlF%ﬂ %lyq;ﬁ} @1?}9, @@p}) op,‘rgo ] o}tl ngz deca(ethylene
glycol) tcbﬁécﬁ(fﬁlﬁyhyﬂ@lﬁcc@ yt@tgcaetiytendenzpl), ﬁxﬁ&ca(ethylene glycol),

octadec%@{h@ggr%f)@g@eng %?r;e-fngenxg( ﬁ | et: egn%//clob a{ili;{}sether benzophenone-4-
hexa(ethdern }gqqh))he@nwl gt}yt; dedzopheneng- 4H@p@(@ﬂnyleneg}y@pl,) octenyl ether,
benzo ﬁ&bﬁ@@%ﬁéf(kﬁg}@ng M/@&? JeddRNQthkr, W Encﬁl%nleﬁexa(ethylene glycol)

ndecob e {t G- Givesion o ﬁ%feéYf‘fece oy i

flourobgrempleenendry-bexa(aghylaw gysshnmdeehiiydtheef 42Bydroxybenzophenone-4 -

hexa(etﬂ}q&iieg%lz&py%l@ﬁ gth Mch oxggéﬁgoéﬂehé’ e—mga@@ﬁ!e gié;cﬁlz {mdecenyl

ether, 4&@/&{%@%@%9}?@#@%11 y@trﬁ thiylse sivsel) plivsHist.-hydroxsbregophenone-4'-
tetra(eﬂlrwm(geyd@w lmaecegw&@ér)zt Iﬁbﬁﬂmﬁh&)ﬁéhz@ih@ﬁfne 41&9@@&(@& “h€Ecol) allyl

t
ether, 4 a5 Bnng BRI ol R e BDMIERE G et her
molphohggl@@@ﬁhyh@weﬁl gbtya(gtlhylen@glacql) bl ethgt , and 4-morphohnobenzophenone-
4‘-tetragg;@é'ne@ﬁ%@i)%tié’deﬁﬂ%t@ryC ol) nono 1-heptenyl ether,

X"g l‘g%q‘ﬁ%qug Rge %C’Sglg)g}i PO%Q%a%q%é%iq?%Le&E@pemes having at least one
hydroxylexafpet h@léc&d&tbﬁqhymgr))upmﬂlsﬁnglmﬂe@ﬂﬂ@;|paE:t1h@ire, fructose, glucose,

lactose ?%@ﬁ(lg Anﬁ'%(ﬁféér(&rfgnge 161?@?19?1*#1?12%20? hg {%Qt?lfg% B0. lYlo?t preferably,

the adsqb@fbvoromﬁésw@étlwr eliranigdl ypasics bapins ahdsesipne bxdﬁ@xyl group is sucrose.
hﬁzﬁi ERIdnHER 08 el p:‘é‘s@ht)m‘%hﬁ@n taQﬁér‘chodffé m%(ms} cl8AfM®Y the electrode

microarf AR T oo By EPpronS R i reraieis Ty Ry pisucterred
embodigleyiciot Jleamngthe osiyioatray, tieonm({@iy issieangd ysiog alphtsma cleamng

methodtaﬁ§ Mlen%%ﬁecﬁ!léﬂ nad‘le&&?{ gzﬁ %%]‘Iﬁlg ¥11r ans. & éﬁ%ﬁe}ip m)no

eth er ene nmono a
embole@fmrér clggrigg the mia@éla@étt P@rf@rrgy Wé?a;le%%g 2 aha;%ma RhSAINS
methodﬂiﬁﬂ heh celabet usmgrtdleymé Ipysfcﬁm% dayizgln)etigano al | yl

t ad
(? (eh}bﬁ)ﬁ e g %e O«%é?rﬁ g é{% ?%eg/ql%rﬁggr cﬁjfi%h)ges 35'the electrode
mlcroarmyde e@l@@@dﬁwl@ﬁ]@e gioyla mmlstlngoﬁdamm( ephily beamiconglugtoplifdium tin
oxide, éﬂgﬁ?@% %gtﬁgmbﬁlaﬁg(&l tH&E41) lélggﬁﬁlﬁ‘@s?g l%%éwéd%%oe ni{éﬁP It one
cmbodiggns @ﬁﬁiﬁ«?ﬁﬁé}@nmﬁ&%%@ péﬁésgf@%% fhe w@ﬁaﬂ% Mgy to an inert

gas to phesizdlylviian fpudtehatols (et duyfaenief the ylecttdde@etgnYhe @h s is preferably
benzophenone- 4- hexa( et hyl ene gl ycol) decenyl ether,

benzophenone- 4- hexa( et hyl eng_gl ycol ) undecenyl ether,
4-f | our obenzophenone- 4 -hexa(ethyl ene glycol) allyl
ether, 4- f ourobenzophenone-4 -hexa(ethyl ene glycol)
undecenyl ether, 4-hydroxybenzophenone-4'-
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hexa(et hyl ene glycol) allyl ether,
4- hydr oxybenzophenone- 4' - hexa( et hyl ene gl ycol)
W reeosisyd et her, PCT/US2005/041906

4- hydr oxybenzophenone-4' -tetra(et hyl ene glycol) allyl

et her, 4-hydroxybenzophenone-4 - tetra(ethyl ene

gl ycol ) undecenyl ether,

4-nDrphoI|nobenzophenone-4‘-hexa(ethylene gl ycol)

al |yl 4- nof . hol i nohenz ne-4 -hexa(ethyl ene
Argon, W@F‘)"‘{’Gnﬁ‘é CBHIFT elep REjeess4s p g O AEBRRLBH ﬁo $iX minutes,
wherein-thieplasniepdwdr &0V, thoself tahd \}dltagé B&00-65aYigkhe plasma pressure is 8

mTorr, ﬁld:}tf()%l}ﬁ) dﬁ%ﬁe%}zef) Sﬁleoig%se% %ﬂl@fﬂ%ﬁ% Ga%ﬁl% g%\%ﬁ& fn another

ecen
embodiperycthe E%Smayléam@m@ml@é |00@plé$,qs @gp%axgu theyelgetrade @slproeﬁ@y o a

chemlcagﬁ dERUVE g BRO Hl@aﬂ the SQIFRGIE thef J ROl GG tﬁﬂﬂgﬁ QRRéMAichiNGactive

process r%%%,%egg% pﬁ%@l ;@ ﬁéerguMﬁ%ﬂagL&@&f gm %?rgmeﬁane carbon

1ﬁummxm¢pnommmamehmmﬂy@ﬂﬁuVmgsﬁmgm@#erably t he adsor bed

gﬂﬁi@gécﬁéﬁ%dﬁﬂeﬁtqg la eak 15313(3:% ngg%ﬁ'@&bﬁlt %tﬁﬁlzernts

grou SUC OSG I'n an_e I ment

Plasma enphaving #reslersiade diapetsy PEHRPTBy Wgrgiathepjasma
cleaning 1heth6d1 e&hlmyé@a thréd-eta pl@Mn@frb@meﬁtOhmlﬁﬁrﬂI the &uafoaltr&els etched

us reaction e onto e.mc
using arf S &P SRl by S el Bl KR E s noily ) Sorppmately
600 wattsi g & @rasauyre pBappraxamaiglyudghi gnilliterr ashandeinegsirgan dlomeaflapproximately
30 sccn@ﬁgstém %e%@%%ﬁis%h@@ u§h§ 6 rr){)g@ﬁ Bﬁagi'nﬁ %r ApbRABhALlY six minutes

n anat her ree odi ment f cleanin
using a”trﬁ% pl%sxgﬁ B%W?f;fg ap]grﬁé 3&6}”3‘}5’ ASetgr %Sé‘r'f&ﬁ’ Glét?rﬂﬁm&‘tel 50
millitorjend an®x gfensyak ﬁgwnﬁfablmdxmaﬂely 5@ scond. é“aﬂ‘éid finsl step, the microarray is

ot QY BELTS BB el SR
approxigatelydOsyatist & tsHBrepsuEs @‘%appwlmgtely@n@é F?é%ltql? @ ah@r gasdlgw of

approxif@iaBi Fstdhel Wfthcﬁit Bélh@ BB‘ihn tﬁe d&£6d Sachiled, €de, anhdialt dnaterial
IIbI na
removedp 0o <ot &Y B EtimaBonneleet %‘%?8%% to 400 &ngstrom

of a plasapdoendianeed tcherhioal VppasdmomteddhEG‘gD)reﬂlh@dmmﬁcﬁﬂns es
ler\éf%?a%'l ) ghé ﬂl?sn%{ &&hiRd8 etﬁb&é rfs@é/ e;@epgsﬁ’lg tﬂerb%c'frogé‘ﬁuérgarray toa

[y ean (sputt e
sulfur h@%aé@ a%@%fayapprwgmawix fP’é‘“‘iE? %@Pﬁ%ﬁ@aﬁowgwa 300
watts, tHerpddsatagiatspure idv@ppsqiinbiely HO(Ih 3P0 oxdensandsthp gis ywrisdl 2M@ubic

centlme?e?%egﬁlﬁqﬁég{)%lts{fﬁrotp?c e;?l%l | élg}ﬁ%g Préﬁileai)g} gﬁ%)rfagsggl\ﬁesagﬁng method

comprisps efehing heekestipde MicTaariArdR p commgroial Roactivanlen BivhPaasma system
(such asedm@idmd@nmo mﬂlslmmyﬁawﬂhﬁi 46@)' rﬁﬁﬁhﬂhé&”@ed‘éﬂbﬁ fng (1) an

apot her e | eani n t ho
axgon Db SBSOBRHULY fep B TP S Balvidy Bogmately 600
waitts, whheerthe plebsyrer is appiroxienagpdy eigbt 1nilhztarr anll ¢hesAur gaa dlowaik apreximately 30
scem; (glaﬁ%&gge%ﬁplﬁﬁfa%r e}&rﬂ) pr Etfe %%ﬁﬁ es 'ilgiﬂgtc@gfv]p}o&%ﬁﬁﬁlmately 500

eab
wats, Whesedhe prspErels aPRrpm anddg? peteen epy Bew gbrnngeximately

50 sccm@br @) AR krgoh glﬁlsfﬁé E‘ér)éppﬁﬁﬁhzit&l? 8U8E MmRREdsQSing |a|])oa/er of approxnnately

600 watfl, ShE e rE o PR P e o A 200 T Vel ot em
approximatelynlf somel ect rode di aneter of 460mm wherein the
R ASERE4 &ﬁ%ﬁ&eﬁ@fﬂ%‘%ﬁc&@ﬁé&&?§1eﬁuﬁé‘fn@§m§E@lﬂﬁﬁ%ﬁ?@ln the

t r eat ment Oitep one mcroarray Is etc
s

electrodg ryerean@ine fabruoa il sehimacid gndthmalsmpenwenyeh %@trgdes having
an altert@dfing paissiR o PPl fivagl peterdes@idadryuRecdiéss Aftar e ffirst pulse, the
pressure of approximately eight mllitorr and and an
Ar gas flow of approximately 30 seem In step two, the
mcroarray is etched using oxygen plasma for
approxi mately six mnutes
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usi ng an RF plasma power of approximately 500 watts, a

set pressure of approximately 50 mllitorr and an
wo@zegesssgas fl ow of approximately 50 seem ForP€T@S2005/041906

final step, the mcroarray is etched using argon

pl asma for approximately ten m nutes using an RF

pl asma power of . approximately 600 watts, a set

pressure of approxi rratel y eight millitorr and an Ar

active e%gt?‘?%g %\évg)%;ee e §¥o%é{i (ﬁ%s fnﬁg gwt g:g o b et g Qgtlve
electrodes Fov eathBybsetyaduit pojse, $he&ﬂ¢dtmiﬁé eduinas ﬂ&r@@bﬂbd&l‘ﬁbﬁhgﬂhe active

column gﬂtﬁbéﬁﬁ%g{% (%(gelﬁl]dglg et 'T'hg’ Ql cetlbogisel%glegﬁi %E%?bgiwe%n Qéztﬁl%rg%d ground
for the dyrationpd the qlmmr;grtmx% 4B p%cenmailoalorﬁgu#ﬁm aship hgtvmm pipgoximately

0.01 an€® ﬁﬁﬂdrsﬁﬁre%@@ﬁb%&\h&n%bﬁ%kfnﬂﬂay 01 1C4n@ary A¥lat, and mos%%*eferably

sewes S B9 DSBS TA on PRte Sehect

approx1mla@§nha1pi Esminuges) moapmfcbabkydteechn 2bprok B89 Srhd il 5 mimrtes, and
most préfBRbBAR LD \S{ngﬁ)xﬂrgﬁﬂggghﬁ 18 %Hﬁl%t ggltgﬂ@g Lm@é{d:%/g eleBtr@ column

I sopt'ropi cC SR C
time) is SF QUFHR ARPIREHINY DAPR QLEEREHIAL HHeiabl st weaeabproximately 0.05
and 0.5 B2con@x ﬁlﬁchOStlpr&e@Bm‘ﬁaﬁﬁdeﬂ|apﬁ6ﬁﬁﬁdtél? 0J0810. £2 seborfds Bl leaning is
e DB SURLD B R,
approxipptghrgomdemaerpiuioxinded0eiCy After @imsm tthe §u1£utrd: @ld?tﬁld electrical
pulsmg,ﬁh@ﬁﬁ@ozﬂ%g wabhed ﬁ!@i&lg ¥isHBLEWNieP @Qoﬂ%&ﬁrre&‘@ﬁ%@dlhﬁﬁt the

concentgaélg : S a%s% §:§ 1{]‘@ {]‘% g‘@ghtg élgl:}el 1% Iéé (r)rrglir;}l g%@h&e time is 0.1

secondspamaistiva tehqreramop iocoonet@pgratird 0 7 mi nut es usi ng a power

f
ﬂl p@'gf)%lfrgng %@P&ﬁ%n mﬁ‘% h%lto?&i %é‘}’gﬁﬁg 81%%)8( fn%ﬁl%ﬁ S?Pﬁses 8 acing the
electrodg @FW%@‘@? ¥ sqggn QPOR{AIGRS l@gi}'o SR PSTOE "Ighqagqa\aﬁerft@ﬁon of hydrogen

peroxida p{eoxdciRpploxintatél9 3 dﬁtlfl()tp%i:‘ceﬂtﬁhyﬂﬂ) g@n PeWRIde Ohore preferably

benveeEREERRDEL $1e3r gtEhbTared EeRaily eRLAR P B g
approxiaugishoX e pérgerd Dydregen perokide. Fhe fearpesdiure wb e snietivn istpreferably
betweet‘?iﬂi‘o%ﬁﬁ&t@%@ﬁl terfip &Qtﬁfe'ﬁd@gbboﬁxofeoﬂfgfefa%ﬁﬁb&\kf@éﬁ a?gro&ﬂﬁately 35

o de mc oarr to a solution
Cand g‘i‘g‘ftﬂﬁ ﬁloawrs DR PO BP R O S 01 frg T time of treatment
is prefemblydetvedenngpipatdaeln 1 ahinge lafid 04 Acirs tgore petébigt®stvand

approxﬂ%f%wo@ R4 §5 h?ﬁfs LAl n{o@gpre el 5’0{1 ngggﬂ z}ﬁgrr]c%exrllmgtel'\gfe% ntalnutes

econe r oun
and 2 heijr d ﬂ@d@@st predesrad embed mqnt,\ﬂee eomeentratioe of hydaegen @emmde is 3

percent; &H@ﬁ@ﬂtﬂl@ﬁﬁtlr@&is%ﬁe hblrear 86 tohReGe bFﬂ&@%ol@hbl@ l’srl@“@ Afterward

I d bei
N R e T, KR
e gmbadidhehoof thepredent atvientiong fin bdverption ardtngl it prowided fier the
attachmERVF Y Jd%ﬂb?@p&f)%sgféﬁétg)'h %&yeia Fﬁe%lbaﬁ s?@(:tlé’ﬁg E clea% Flectrode microarray.

appr oxi mat e
The eleg{gadgausroaspr bidead g2 gplytioprenipimng s Plsﬁﬁmcea eRciggdiat forms the

reactionfda @ SWahbt b@ﬁig\l@&ﬁﬂ Hﬁ&é@yl i tRdnyichl. sﬂe@@s‘ha@ a@afi®dl affinity for the

ctean mib YT Ry S oG e ThoberepruBrcippgiveen
apprommetehelemnammwl manid| mok ruefdrably hﬁma@proannhtw’m 30 minutes to 1
week, attd ﬁt)ﬁr;ﬁ‘&%ﬁébgﬁ;e%&ﬂ a Fcf?ﬁ‘dtél?tl &lo éld%qlollfs \?e?lt lés-ga?or

tine ive ect rode col um evve
making S50 o Rl P10 Yotsh st SRS Suighle slies elepips,
acetonithib digedthyd Lﬁ@fr@hﬂd@&ﬁﬂ 1itetlyl&ife chitid?.ab wel e bther cadfdomPbbratory
preferably between approxi mately 0.08-0.12 seconds.
The cl eaning is done prefef ?bl y between approxi nately
0 OC and 50 0OC and nost preferably between
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approxi mately roomtenperature and 30 0C. After
exposure to the sulfuric acid and el ectrical pulsing,

wo b@epssioarray i s washed using distilled wat ePCT/UR20051@41906
preferred enbodi nent, the concentration of sulfuric
acidis 0.5 nolar, the cleaning tine is 10 m nutes,
the pulse tine is 0.1 seconds, and the tenperature is
roomtenperature. In a preferred enbodi ment, the

B L e S

Any sollyrdtieg éissqlessaié clemidd spatas desuitablt] Tie aohcdmyldhmgeﬁthe chermcal
species ﬁ{e%o% o%fis tawg&t ag@?&uﬁetef o eq%ﬂ' 5ym8%5 nﬂ)%j%r%gerz?o% 5&0ken

appromm@rﬂlso ﬂ ém;olaz andanest peaterahly ﬁW’é gemop etk e and g molar.
The tenipéﬁekure oethe salatiyn @uﬁiﬂ/g&ﬁﬁtrﬂ@ﬁ [prbRRbB) bet\aeemgp&xﬁﬁﬁ@@ Mtand 90

°C. In o GO R RL S DO SR A 1 o PR AP ra e et
treatmefFii€s ome heurparef the tpiperdiet wemomatpppeniuna feinotiss peleranid
embodli%g%to % sgfiIlQOqfﬁsaﬁn aﬂﬁ&iu@ %@llaﬁé{n 919(3 Wﬁ@la@%&%‘ t'ﬁ@%r@ét eﬁpurg'e is 48

treatnent Is re era et ween
hours; and thetemperapirgis 37 npnf}ftér tEgatmens, the HF%foafﬁ%’rlé ﬂﬁ?@éfl@maﬁheysolvent
used fobiht mameﬁm@mmnmtﬂek ¥insOg, Mhemiiopsaran ds Aowed ts sir dand

B RS BRBLABY R ELaRRRG T hobeon T Ot 500 o

nost erre

adsorbedmwa reagtiomlayathatipg ecgewingten khkte apdsmRcedlivianispacen attached
thereto Fcfr@ﬁ FIBd S}In'tﬁ'é&s' Salft (ifs ﬁ%%ﬂed @h@ rﬁ15&%a1tr%nﬁh§ afluh Bty O eleBfodes

attache%g)raogalbgfgat!% %['l’ﬁfeillbﬂle eHB‘o F OS %;c?rwtggad E%a[ c(pél%auter control
system thab glidvsesdlevtidnest.any leleo’tmdeanﬂwﬂﬁuakylm mtbrettllrmi queeketrode as group of

electrodeg V[ﬁ Q) 5 Qljﬂbo i rligk&%@é?? 'iJESﬂthesclzéﬁr A\¥568 Ffeodﬁsc;rggd porous

ment O the a ﬁ@ ous reactl on
reactlorbl%‘?ﬁ B prefseed exbedimant fhedikey wase é)%ﬁémme%z%ldﬂ SHYy on gy adsorbed
porous %a@t@dﬂl@yﬁi‘ cﬂilnpﬁﬁﬂg ﬁLﬁ:)/osleS placed into a sol ution

R BT R R o B PR PR A Bd BB e
schemagjgreefi acgoss aectian oétwe electeddes 208, 219 of an dlectiole ancroarray 206 having a
pluraht?bPél@@fo‘ii@sy It BitSerRIRh O, 9064 it PRusWA Qﬁeemic%{rﬁ?fZOG i{bsean

R TR WL RO

an ethenlinkap@atttched tovhe lentigrsdrinaesdf tps eicesaadal 206 eA blpeking group (P) 212 is

shown %&Qﬁ% % ioft l%’%i"ﬁ(}éf’}{] g - oﬁe ][S)Ig‘tﬁ)ﬁ %h%@%kﬁ%%oup 212

['utroni1's pre
prevents éym]éqqtsgt aqaréelgq:}rqd@ Becations & grm“t}ni‘g embediments shown in Figure 2B, the

mlcroar@@elﬂsrhaﬁ b b@orlﬁd @Sﬁfdﬂl}d keaﬁ%ﬁ'ﬁ%r%4B']ﬁv1ﬁ§Hbﬂeﬂfh droxyl groups

202 e Bkl TR e R Eerc AUl itached
only to electsedzs 28%21 6, rinsboﬂntynbmhmmw dlid dectradgs 208 Vihiave hdinker/spacer

214 attééhééﬂa'eeéﬁostotdﬂeere&a@au% ﬁﬁ@& Czoaia irfe Me}/%k&%ﬂil}?aﬁached through

oncentrati on em cal pecies I'n_SsoO
an ctherilges 02 gBe Bszk%wey v Wlaﬁde@tlﬁﬁgfé’il? 2} fog in situ synthesis.
B @{e&rnaimklyn&mebﬂmhe Pre3pyioventied, elheylnﬂceﬂzspal& ig arn@lhg’liiner andhesized in
situ an qvg1 &Sarﬁla Xhagge{t W Qe g t@%l % %ng?ﬁl}te!p\é?f Iacad i odo meént, the
linker/spacsaisrasqgueange léNérsafbt}ysm@i imsgn Fagppe dxhoves ze¢IySSCBeatm1 gawo

electrodes 308) 32081 BY ﬁ@&fdd%%@l’gﬁﬁ‘gy Mavn{grheplﬁl‘a 1f§rtdf QclrSdedNAn adsorbed

porous S v o 60 BeapeRir s 0, Bt e 10 SHows  DNA

linker/spasep 81 @havire, a Aagativeodhagie 3186 e iq@dowsoblionBR0 hatilcations,
solution is an aqueous solution of 0.25 nolar sucrose;
the treatnment time is 48 hgyrs; and the tenperature is
37 C. After treatnment, the mcroarray is rinsed using
t he sol vent
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~ linker/ sgchﬁ

used for the treatnent solution. After rinsing, the
mcroarray is allowed to air dry. In another
weniwedsisent of the present invention, an el ectPOL®S2005/041906
m croarray having an adsorbed porous reaction | ayer
havi ng a conbi nation |inker and spacer (l|inker/spacer)
attached thereto for inproved synthesis quality is
provi ded. The m croarray has a plurality of electrodes
.attached to a strate, ., wherein the el ectr: ar
whereirging BEG ptcdr Rt A e o P HreforcaN SOF Tyt ethr
linkage 3A2tndhdsaviinkse grap i3dn atbetchahg(c th¢ et ofabkelinke/spacel B1l6l pyotauding into
o]
the aquiRE S BTSA R EbfRRHoE SRRt e BlkcPy bl e 0
deoxytwmétempb@a Sqﬁféhf‘éu@ vt Fleatrpda 308 shpwsa perefaniq lidker/spacer
314 attaﬁHélDt(ﬁbﬂéﬁﬂha at Bet lllrﬂdﬁgé 36Padeaving adiRtd8SuB 812 tehmMialiy attached.

an. .adsor be r ous .react.ian.l r co
ePQuRSERBH R R iSRRG P boBRopaR i Hiaws the tinked
group 3@2 m/appe@mh itheFhigorasey 386 berduseBhe ndri-hicdimdes spaeersl # cslesfwell
solvate@o@frfsté th%qgék! HofE cﬁa\fge Wl%tuf Qgﬁgc‘bgl]&grbgzcﬂ-&r? fih@&harge on the

nj croarr aving a

erm%éo W&emouggwémzﬂmmr@v&%n@he liplga/spacer
316 fromi foldagy dﬁ%e&%cﬁ&ﬁoi&fha@é&é}ﬁﬂ&@ mhaﬁge&emﬂsa@i preventaie linker/spacer
316 ﬁo%%(*[a!&&# D8n oﬁl%‘f: %(ﬁ gcelﬂ?/ (g{a%ﬁ j eir]s2 (%12 ‘Ehgss gmlec foltdr%[e
Additioggly, a@lﬁatyfn Sfaweturﬁs @rqiaid}a@orrz the W@eks medig thma pru(mylzmg side

chain c@nk#ct b§ th%t&ﬁ ed@lifias/Ref et \91‘[15 ﬂ)% sbE@GrRB WANSH bglggﬁoﬁ{d by theory, a

on- el e, |l ocati ons | ockin
wellsof§ g EREET Dt ssSp et Al diouieRuent BB AEBHG: 4 ffption o have
better acaest toghe matioai greuyt on théendofi the Enlguispac2Byhilde tihe samediniay

s e i L
Subsequé‘{lh%rpuﬂ’ Pivk elydn @ﬂé‘imfﬁ gEWES-reaction | ayer is
THO sdlRinBddayhp Bdstaf&ﬂieﬁid&il’\ﬂnyrelyoto%lxpﬁlﬂ anegateABd cBiiy thBipresent

vl B RO Sope Bufiibe RERRE Py 6o R LG gt n o

would m@ryb'rremme sipaile® enibhdimichisiaad Asyvatéonsf the pressint invdnéidn that fall
within ﬂl@%&ﬁb@@fﬁﬁ RéBfintdnlb@ge 202. The linker/spacer has a

termnal reéactive group 216 for in situ synthesis. hi

one enbodi ment of the present invention, the
Exampld hker/ spacer is an oligonmer synthesi zed in situ and

[ . |

Eﬁi‘é feg L g%lﬂ%%&%@ Hl&%)ar%&g 891?\1(;'1 uﬁ a%@eé%ﬁ%ée?e@te&gﬁl%ogbed
porous FRciigqAaysys ot thejdifderent @ﬂéﬁoﬁﬁa}’SFEg@rlémB?a@ﬁM Wegs glegreggising the plasma
cleaning 6f&ttiod An@ the! e trob1RGliEQ dﬁﬁmﬁ@ ﬁletlﬁﬂiQ)r Qﬁln? ﬂleqﬂ&%ﬁiar&éiﬁmg method

trodes
and the By BB bEDsIE ottt R B i B isalon®h b5ieRo BETRinie gect
microaray Wiseexpbeaddan salyti@0Gntdhieg b cheheic@10r Snwing an abidtbed porous
reactiod l'a%ecl'é /clfsgﬁﬁ&f hedei, ﬁé‘éﬁ@lﬂm@ls rﬁ@&f‘fok e e\%ﬁ&f1ﬂ§lt§l£ﬁluﬂ&l &drose,

ous sol ution avin catl ons, ereln
sucrosey g1 lene glyeels ethileng glyetlel- hb’éroéﬁs%%éﬁléé&ﬂﬁé}’]éﬁ%glyCOI raffinose,

melizitose 281 éma®| awdh, palyktiyiene hftobitaviridemoletl king€igBbE 8600 salicin,

ked group 312 attached at the end of the
ribose, %}%rfggl%é/ls%acer 316 protruding into the aqueous sol ution

Bfer edch micopriewaseicparesbdifice pleaninhwith iapleraus seatier layer, different

nucleotﬁl@m élﬁl%lslﬁméﬁ Shm;l/ﬂ 1an§$§?§ fr‘]}éﬂ(l}gﬁ’%log} g% g.\lilsé Z‘aﬁhﬂ‘oﬁ mer, shown in

i N n-1o0
Figures;3 tﬂx@@gﬁééa%%rﬁ Sghested AHEPHER BYGOPTR BINECRIREETTO Sheiica
synthesisimdthge ATR2 syicbsivathe 8§ neer hiidl ket ilegiotoprr@isAvdre hybritidedyo a
" attached. Wthout being bound by theory, the non-ionic
l'i nker/spacer 314 likely abhows the |inked group 312
to approach the mcroarray 306 because the non-ionic
i nker/spacer 314 is | ess well
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solvated owing to the lack of ionic charge. Wt hout
bei ng bound by theory, the charge on the |inker/spacer

W@ 1@o6losised y | nproves sol vation in aqueous nedi BCBRS2005041906
preventing the |inker/spacer 316 from folding on
itself because of charge repul sion. Charge repul sion
prevents the |inker/spacer 316 fromi nteracting with
ot her adjacent charged |inker/spacers on the sane

trod Addi ti.onal | IvatJ struc ar e
compler biEBEp SR Ehaatt TN S e e et e GHEb Y B es g sample was
prepared frdm fhimmwerﬁlgrrlamw phdcentabDdlAa i @e sblkechkmohmﬂawasra labeldd phage

lambda BG@FRS, 9&1}:1 \(j\é%wélfs et\rg\%% e —113%5&901 hﬁﬂ%l:‘ﬁg%ér@ ‘éﬁ‘mfme@vvlth the

ris
complex baskerguedhThgrld @per PrgioaEays e hﬂcmaﬁ%eérﬁo labelgd |} & mys DN
oli gonu@l@@tﬁﬁ§ TR Iﬂﬂeﬂ (ﬁﬁg@)hhdl&)tﬁiéﬂ’bﬁreqjﬂeﬂaﬁﬂ fedifl pﬂzfgetlﬁ?rﬁbda nucleic acid.

Aer iRl BT o B BB ae P P KR pre £

labeled phgdoaeleatideaedeh dnitanas whsiatpgedto jew tp ammouat effdfiiaresoénce and the
quality SRS Pﬁl&%&'én&r c{ﬁ“rﬂé ml&GﬁeétRJdleé’M‘f the m%@éﬁ’iy@ SQl?eﬂ]ﬁy %é’é’dngﬁgred

« » to e aln ustrate, an arl resen
good nﬁ%ﬂlﬂ@dﬁwam@%wertt Gurkeppanelfstg m@ra rs}ysﬁw Iy él{lﬁf?}ﬁl gpount of
ﬂuoresdeﬂ& fad daeing aishatp Misk oNfluddagede 8 Kielddgt of thbeirele tin\wddition, another
oty T SERAPUER, T RPALIRE 2B B L e
I gweedbthroughvénsuctme wa blepdasl withrether sescharifes to Form an adsorbed
porous feb&t}!ﬁtw}%? ePhdRAUERAHaNS tl%f bl1BMEd RO A SHIN BP AlcRShe Uﬁ)oﬁﬂd of

mutoscyinf Gk SRR o, bR e RerH bR S R Radliblnarss. 40,45,

50, 55, 66 i68gandve md:rasmdlffdrfaﬁ quat@mﬂebﬁthdmdartdyeﬁgure 27 shows a section of

a m1cro§11[r§pﬁarvﬂlgé§m ﬁﬂbe 8 f%?éﬁk Mﬁﬁg}f (';BNe’% ﬁ{eéslrjg‘ t%%g%h?}?@show a
larger mpgpHigetionsf epcheef t@@ g@l@@@tﬁ ) Er%lrerﬂ A&sﬁl&}ewé qBHY NS a@ﬁ%ﬁsﬁd by
hybndlmuaﬁ ofd raaylemmnmﬁactséqmeﬁcesm\m NNN NN, &ihBieng=A G, C, or T).

Wlthou{'bel m C Al gég cPeﬁQ'r” Ee%d.ﬁﬁ %glﬁé)a:%qtagfl dZsaF(g)ran%llﬁsour']seé Bim ’;he
adsorbeéppmus n@nmn hmllmbbe@t@g@%@siecm@rtb@ anowitef PNAethet is synthesized
at each Ql'e&’t?&lle; Flﬁ'fh@l}ﬂl@r@ ewﬂllld(ﬂ; Bémg Dbikhady: ycﬂié/o?%‘ |GG ity 1@?1%1&‘ of the ohgo is

increasqn 1 oG Hierp e oG PED oA S0t e ST e Do ieghiible t

sheer fondes @0DMhay bataming off thb eleetrodenchemahicrbseds esedAfvtieself e@labose and
fructose'BrS%ﬁ@d fo éi@ﬁlt;? g?@g[és%mtheﬁ@ b gac]{f la%@t?ddégTPMs Eleémgg 5fdYGke with

nuc es of
glucoser@@d ﬁ*ugmﬁm thowgiﬂi tgipdise the amownief DA peselegipde Bsing e biend as

providef 84 the @hs@m mma:nﬁdng WieSgin Sunt, ik el s 0. SpH¥ERE bt el e
m croarr@%usn ng an el ectrochem cal

Synthesgﬁ%flthe@gl? %eﬁﬁqt%ﬁéﬁbettﬂf ¢REo8Ett hesi's, the 35 ner
Fgutee dtthrdeghn & 26526, ayd ZY/\HBelldgyiﬁedthmegraphS @fcdap ivew of a portion

of each Iﬁﬁ&%% % %leﬁgreﬁt ﬁﬁbﬂﬁ@(‘fl%ﬁu%%ﬂoﬁlle&% AN FEI DL, thed f8ction

gi r ound repare rom
layer i %’ioé% grtnogle fodshous nﬁ%}@@% u@&ﬁ&enepﬁbatéwlkaé%fl thg synthesis was

of low qualityt The Mb@SqLahty&be} Bﬂfenhagsrdsﬂﬂbmsepmh@ﬁ 6f e hghrose away from

the elec%{gé[gjb 8&%#{%%% erfglqnefdein abgc gl?btgr % b t%-l‘%lg SR I PffV\Fec{Erodes
where q*ﬁc@p@%%ay/@ aml@trh%ﬂmﬁwasesz tldyid ragvdd indicatsd th@t agrse is not that

sultable%f&g@ygk@a@&érgﬁzer The 15 ner oI [ gonucl eoti des were

d from e | anbda n
ﬁy@g L RET o, agﬁreW%Spﬁuﬁr@ae- irpdly 54 Sg‘ﬁ‘é’é BP%{ wifogmity geross
the electrodmloé xhetfhmk@mme,dwlmch idécatedrigh quality synthesis and a stable reaction

-35-
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| abel ed ol i gonucl eoti de, each mcroarray was i maged to
vi ew t he anmount of fluorescence and the quality of the
w0 bawetssseence on the m croel ectrodes of the  PCT/US2005/041906
m croarrays. Quality was consi dered "good" when there
was a fluorescent circle on an el ectrode having a
relatively uniform anount of fluorescence and having a
sharp loss of fluorescence at the edge of the circle.
n addjtiagn, another qual ter was where there
layer. ARG ida 398 it resaantuat o SboBRis FoHS oo thare Pidls sacrose worked
weuasek@cumnmgﬁ' In Figures 27 through 35, sucrose was

ﬁfkd(?glOWstﬂlﬂe Igglﬁﬁ of 8 @&%q_ﬁﬁé&gg@a a sﬁ%ﬂ&é@a&%ﬁ%ﬁf q{rygndlzatlon

rous reaction avil ng

was don gt RIH S0k HRPrIR PEiksGont TN fo gess dhal thegnicroarray was

f hé&isusQiss c ¢t
per onnho,;,QmMsyaﬁt & &l &ﬂpmgago e@g%s mgm&ycnﬁdhe?ﬂzea@mnples the

microarfy hoyEd 8??%%%%%&%%? 2ty G ARG s e e gt as the

porous @Actgdndagera section of a microarray having each of the

HLIEI%’,&{CQP the! FEREbR 14 ggr 1%t]{§'?én% }%'09 %&ﬁ{)&é 7‘02 369 RoSshow

I'ar ger fication ea he guandrant's
uniformity problemg andzslos ,q]@zﬁggqsg atfhap wf%elgg@ggss dpregyer, there were

considefably ﬂaddi(iﬂtspcﬁﬁngﬂ 022 Th hetetl thardaiondayeris disgeneaign]. EINNodes
802 an(i;!hut s&t"&lwbd \s/\c'i;n?er nfhc%fA n c&'sxré%hes%%élg%rg er,qﬂéh 8?\%%1? (ellllarfgy \Q’gsu very low
owing tg |t1%1@dﬁ aydélgsw gwslconsid¢rablmamieuntafsandosuspptinguln Figure 9, the

reactiod ﬁy&tl&, Nth;ld%s@gudcﬁlaﬁyhdéogtzég%wete@gtsg%@@& ic‘??ﬁt@ol& b8 fAHRY Hhd
sharpnegt gt g8 AL L ENBUR TN BSEHIEDYE ML Shaued frune random

spotting. & HigareoX0, theareapkibny nykisis it ydasedycol .Hilsctiode 1 8@2sshoget heod
quality. qEH@(RIt lak Xg?’zfe I{QONAH Ea'g?s@@cfn Ef&:tro&e!ﬁ)ﬂ%&&y sogfe ha}(% ef{ﬁ%t where the

nd may be comn
middle Bqlré ef ‘i%é gleciipdarshatied »lpss ?%ﬂlug@;sgerw Wkn@b rjay 1@1%% bsgpigreaction

layer. fructose provided | ower denS|ty of DNA synt hesi s at

d t h
BP0 edSRion R PR CRRE AR e ed BRirodes 1102,
1104, apdi 10§ showedd &air assdum obndphentbragy pncbmnd@m spottinghdn Figure 12, the

reac’uotplr &qgfnellﬂ‘c’cﬁg UTHRR w&shﬁtl@'fpéiﬂlt indfatideht syﬁﬂ"leélg'@t e?&%ﬂ@ﬂZOZ
ween the DNA Sy n&FESIZe at each el é

There Vﬁé?%‘? g BPag Ih g &5 the eRstion o1 6, pé@lda@sa mgfified
sucrose2Undomnityagas fhirlggopd ad shgvaph slecttodes 1 32 aHdet804fElectrode 1306

showed%%ﬁlte'ngﬂ W fo%ﬁ%haq'a]r&l{&?)ﬁ{ {p%%}g%aﬂl Iﬂg%@ lgfi tfh]:a ?Jagpé l%ﬂéci‘% Rl%ﬂn a

ous reac
fmctoswgoagar%gcéroda k92 rﬁb@I é4(hmd§hf@dv§pqﬁmg mﬂfe@s n’there was Considerable

randomfsby@mgagﬁﬂﬁ@tealwtfeemsufwd ed the synthesis was of IOW

B Babls, e arecfon B blafite s Tl ahd 1804 aaved gaod

uniforngtyrant ed gsshagmeperdatred G showed Itirad:ﬂerehs aorde mﬂbmrspottlﬁg In Figure
16, the fé@ct%h(:ia%er is }EAI?&IHﬁ%?}@M‘ %ﬁngfé ?n%i g % éfﬁ?p\%%lmately 8000

| ectrod 1S resu t In
daltons Jilg¢tendes | @Oznaélfl 16Ph hogigr (van goofl gifyaritipand edeesharn
Additiohsl}g therd Waﬁlngﬂlhel rﬁndohh@ottﬁgcm E@uﬂedﬂ?the \t\@‘éu@mﬁ&&ﬁ@ salicin.

2+5h0 L uni.for m r Ss.
Plectrofis % BECAAR SR o i ol Tl SRSl B e
reactionflgperiis yb@ﬁnEllqetmdss L0l @ddﬁ% thoweéammlmi Ispatyrsynthiesis. There was

some raall&h pSlge. I8 Figukd 1S, ﬁle' reactiBABayRPRYMIibRSse SEJQthddQQI%Z and 1904
howeve on fhe whdle, sucrose worked well as a

showedmogajny ﬂnﬁw ?Sls Figure 6 shows the results of a
sensitivity study on a sucrose reaction |ayer.
Hybri di zati on was done with and w thout transcri pt
spi ke. Controls were done_gg_ensure that the
m croarray was
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perform ng the synthesis as designed. Conparing the
results of spiked to non-spiked sanples, the

wo@eossi@ay showed a sensitivity of approxi mat BCT/USI065/041906
pi conol ar when sucrose is used as the porous reaction
| ayer. In Figure 7, the reaction layer is diethylene
gl ycol . El ectrodes 704, 706, 708 show uniformty
problens and | oss of sharpness at the edge of the

é;l{_r% zge"d;%]fggtfﬂen \é}?r ﬂlsr thfl}?c{rﬁgfrl}?rgc 51 delp 31315 elqc ogesmhowed a
fairly umfolmyllsgmthesgﬂ, ymbctailngll €8-thydobaglpBP2R1) eptydo%(hé agpodweshdsdateefor uses as
an adsofbB b6:3hd Rlci@n %a?tm%ﬁﬁ 26, HEXEL o @% RERBLIp R Thy

very low o

electrodé%ﬂ@wvaé B4y uaﬁ@%fyn&esxsalﬁép@m@plo wivhyriele asiagfiped candidate for
uses as élhaeisma@ pdn@ﬁs teatein 1a§aer I\Flglyre RO xs/aspm &ih sfer m@nﬂ%dr@%n ofa

cce shar&ness at

top view g SiiF Ay AR bl R Eoy g BRGRS Hison gamprise
sucrose,sﬂmmEd, asdighicosen dberligigert spotsgre ﬂuprgscgmee)f flopresteatly labeled

nucleotl'ilgsat‘ﬁﬁt' Wi hiiRlizddSyiteBYhED théi’ by &l sznéeﬁg bE BHA Jfi2 The

good quality. Electro showed sone
ohgom%leﬁﬁf 3 lgeeth of &2t %@erfo%surgﬁ%%@w@géé SE%\‘IV ey quapdragitpd Figure 27.
t he n1dd|e part of the electrode showed a | oss of
Izuorescence which may indicate a | oss of reaction

Examp( ayer. In Figure 11, the reaction |ayer is raffinose.
This peamgtle dlpstratessa pentide areewith apdwitheii @ sombipation tiker and spacer

that Wa@d'jﬂthyi% shavasbuaé ﬁhéroW?la‘ﬁBm‘ﬂ@[bc%ﬂésQfamn@én %Béii)rbed porous

reactlonnlqur 29 %Itlé %ugzgc}sg htﬁ q%‘r'ﬁqa'tlg hplfer éﬂé gp%l%%fldg%a?lt f%’ﬁ u%lf synthesmed

in situ. S¥tert dyethiess af the cernbinatien Hﬂ@ﬂand‘l’slpecree, thepesidaerraaweosynthesized in
Situ thel%&[([’ tfthgﬂ%’sc ﬂt'}ea{:g'emfs usad to 191%%& &1@%%}}3{[9% llﬁﬁ'ﬂfe 03’\12’ m}age tqat could be

seen wag @a @%%e%tﬁé%haéﬁngéh%%q%@%@ni@bg g dpafsm El ect rode
Iﬁ@ﬁeamm@sm e was b f:@ﬁﬂibic)/al afichofign @Al SHOCSrhbil atrix

Corporatllon é@@gfél\/éﬁ%%%% é]églae% ﬂ) }??I%Oﬂct? %QMC atﬁlé 89 o M?ng%omery I,

I1, and BY.nklisesicrarran epnsisigslet @csnlmc@ed@mr@ﬂmam dlmmvethcmmag 08024
1nd1v1dllaﬂ§i 's81?411§@d@ﬁé§a§@?§gﬁwﬂ<ﬂ£@ge€rr&é&é§§é zitglugrﬁeleétfbﬁzg 1§%gl&lbeig4jpattem
Prior to Q‘S‘é& t lfg%aﬁ‘ﬂ’ %Fﬁ&“@g}&""g’i‘?ﬁﬁﬁq% ¥dth sperggq fpaliewgvalent bonding
of chemsdab spedict tvathe bh:eﬂrmia da thenrmdsarladddimonose Aht isuxgodel wadsiagsorieed by
exposm%gl? eﬁlﬁﬁlgﬁ?@lg&foﬂgs {3V Butlofi of gﬂ&‘@s% I?ﬁ’g/gt%gf(%lloxgg Ibg B3)ake2 9ind to

of appr oxi mat el
remove EKesst FUSERSS. Tﬂ@@iecgﬁéesma S@%chf@fiyo RRSG/IuPAIPSHtipRttg a personal

computérr}ﬁvﬁg ABp1SPALD BEREFol sEEhrk] ’F}fé:%bftWaretaﬁlﬁﬁvéd ¥&arollbNéadB klectrode on
of tin

the miclo P St PSP R R ey LRSS p S B g

oligomen$) dnthpolymaisf wehndggrmliges arsl pep‘nddﬁl gure 18, the reaction
ORYSI ele%tl{)dlég?ﬁféurealz cf fﬁoﬁ{ﬁﬁ er Y y\gﬂﬂd&@%‘na ?ﬁ?\thesmed using

standar(gblgzltsgl?c%@riﬁl? tﬁtcﬁqrg%% F%gl Hc’etqlleétrpgg:epgaé ﬁglfgg@;ga?cg)s 1.8 volts was
applied i@ 60Beamds udthgan scettasirileiehaid d&kﬂ&ﬂq@mManEm}ohmmé them

L T I Sy TN —
modifief gwaq: atyachmi m@iqﬁrgwt}h@@g §he Vrdtosgbymiglylate units and attached to
electrodes Act-HAViHE ey ﬁ&ﬁﬂh}m%e&@ﬁﬁts%ﬁgﬁre@ 1 ﬁ%ﬁie@@%@x}ﬁt}%&nldylate

e e G A R0 4 LS St U v By o g

standard chemical deblocking instead of electrochemical deblocking.
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el ectrodes showed a fairly uniformsynthesis,
i ndi cating 1-hexyl pyrrole as a good candi date for uses
w@gooatsmdsor bed porous reaction |layer. Figure PFTI/US2085/041906

phot ograph of a magnified portion of a top view of a

m croarray having a conbi nation reaction |ayer,

wherein the conbi nati on conpri ses sucrose, fructose,

and gl ucose. The lighter spots are fluorescence of

%uore (ge%gqp | abel ed n otides that .were hybridized
PRI V4P pegompl PRI L SUGPIHRIACSH qugde one

solutionTéietiof] ergatimnine hadlethardob ftgtohe hbur3% 65 6CA0d then sxpdsinguo eblock T®

(Burdméx%na ﬁ‘%&y(gﬁ _Fﬁ% O%Hﬁ‘ﬁ{egﬁ% ]I%I us?ér@tﬂfe Ffeubihg kﬁ)ewgs ou%lgd to eight

i's exanple rates

eleCtTOCWFt i& QRHCTORIEEYOVAS CEPRSSH healiting qonﬁmg taﬁ@Csmaf@@tcd K&20
mlll1grdi’1ﬂ§0$2 lﬁilhﬁﬁéléﬁﬁcbibenz%ﬁie&blemyl—ﬂm,m[t@t@drﬁéﬂfylﬁfonﬁinﬁt i num

hexattofioB b pBRET 1 A R0 A RRE  ShS RS oS Bty 7

milligraness 040 1lﬁlliInQ1m)¢H@§/h); hiebdiepropplethiytaminegd26 & misrphiten dsits
millimds)(DIPEAP AR R ok Hﬁﬁﬂltéi‘ %@NSI{? Ankéth yl? 2RERE (ARF).

?rray Wwas synt Sl zed In sit f her eon:. uor escent
eloyuine couding oE thedgcineaihe nilﬁf@alﬁ@b\”ﬁ%\é%s e% Shecessivelyriyigh DMF
(one millitiey ahdrthen artHytbnb ehidfied (on@ snihititérh Foltb@iig R gAY Iengine-

couphn%gnlgﬁp %6’&3‘9%4%%&1 ?J]dellvsv{]allsg%%ﬁig%@e cosv%%gg bt thl—lg?ecgo&g t\?&l&lﬁﬁ@ bBOC

mcroarray

protecte@dmlmmfﬁpf/@ewme theceeaniddncquelssTroy ERRAVIOa( T By WIaS washgil successwely

with DM bne Mhteﬁ%@h?l@@é‘-ehl&% ©Re mANHteMP M OBERHth Ethahél to remove
arr conS| st ed o&lalileﬁem conduct or

any res QIR o Fﬁ%‘y\}ﬁnf’ﬁ g The g apYas thgh gRare Py dry.
Eelldvahg vnauiy tlessizidasa Rastareonieyigh a dolamet e, bliphenylipdrazine

(200 mBiE&hSE, qdleﬁull fz?f&(iétréﬁgéﬁleﬁﬁﬂomﬁ)ﬁl' &%a%%wéﬁ]:w %a{er(ﬁ(m mtllhgl ams,

mcroarra]\&IB ctrodes were_coate ucrose
1.0 millipelss) ditsolyed it mﬁféﬁl&%@l odec8 milliifery)p dlsimge QognRvsE control system,
the eighekéeledtedelectitidas Whe patsrdhe thakel SuchStectrddks tIdIFtO6 Ele¥@sdes to

deblockatﬁ? Ero%eo%l}p 1%{1 %XtP\%Seiler(]:%oa h eDEtl)lgclﬁlg I u{m 8}%'@%&%39? ﬁgpléo}ec}lp% group from

the L on the raéﬁm/@ecéls@d@es "sPh@ @R’,CWG shectrqirs vesrelald oidbs volty wresen platingm

counterS:IH@f:‘rbiﬁé(:)fr'éﬁ| ﬁg etdoade MR d@lﬂg&&ﬁé 'tl‘ri]l{‘(}ebgifbcg gf@l?ﬁ%’@vﬁé rellqnoved from the
VI

microa 3 ik Ficra ot PRHE Pih Sl S8 Hrive sty tGeheleepcheanica

deblockimgyobeionamd flen adbeed toadithdmi cal debl ocking in the

¥R4 yﬁﬁfés%@} oc&égkt\pﬁst u%a&:fd S8l sté@ ggﬁ#gg@ t5 d}g %%%E#lglanine OH (F)
(Flgureé%é’g}l@wg tblﬁﬁ‘ijn,reéecﬁzyhenacai Uﬁ?lﬂngj@és( Jansy Fhegpmthess process

1terated$1&1’bag1dtwm%uﬁd/srﬂffbﬁ§-g2}@ﬁhel($ﬂl 0Q) fdllldRdand B@b@,ﬁr@hﬁé AL OH (Y) to
el.ectrochem cal .debl oc

constraf YR BIG ol EORT o€ 4 B 865 "R ol 2 it e o B soid
surface gldetpsntide selqugnee tshaere comatvnbrkiitien aaY GGan Fol | owi ng

bhee fie %1%51‘1‘%55 cohgﬁlc%eﬁt HISQQ&) S lgcxllo@ltlﬁm & delalo the
deoxyt hym d aV| am noet hoxyet f Frey
entire IYEroatsast a.pé%J nﬁ%{x\],ﬂ ogking using 40% tnﬂuoroacetlc acid

(TFA) id emaﬂyﬂmemhu;ﬁdai(:ﬂ) mmutﬁ) folidwad b;’zieb%daqtlﬂme Tt 30 @ﬂﬁutﬁ@t

Follow1ﬁ€§le}¥lgc%§% e ?EO%X% gyeggxﬁl é{ff ?%r‘c{: tégnu #)lpgl?ﬁ% 1ghacylated

bovine e aftamin (zﬁEgAm@llmlmt@bacﬂcggﬁumbmﬂh}gmf fufijogy. The solution used

for blocﬁﬁ;%rc@g%ﬁeg gwg ?nhlggraﬁs%gglglﬁflﬁp 6M£§nAC1g oRpe&kinA @I d r?g@’waEN

20, T8 bR SREHY BSOS HoPERE bl bR LErple

microarcayevasdhaibiated wath peinyy emebeth-anisrphianedtitdyarniod alﬂmbd}omd was
hour at 65 C and then exposing to Debl ock T(r)
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(Burdick and Jackson) for 30 mnutes at room

tenperature. Leucine (L) was coupled to eight
web@enssdes. The microarray was exposed to a sPCTIUBIINS/041906

containing t-BOC protected L (120 mIligrams, 0.52

mllinoles),

O benzotriazol -1 -yl -N,N,N , N -tetranet hyl uroni um

hexaf | uor ophosphate (190 m I l'igrans, 0.50

Clone'. llET BB A4 Hﬁgﬁ&) aﬁu'\%\é a0 ? I'i_‘élB()(g @ﬁ%%ﬂ(}fyhavmg 0.05% TWEEN

|rno

20™ @Freglogh%%?@ HW EWEEN 2(0§% y_vefﬁ ;&rqyaqsngfom ¢hegpicon International, Inc.

The aii- béth%ﬁﬂc?;ﬁ*)uﬁ EltiBE&,) wgl sefeotlivedyd adsefbcbnqneemdddedl haviig tl?ef }%eﬁtlde
or m e coupling o

sequept YGEE b EAREDF 15yt iEhutot B8 el UM s e o

CyS™ibel ¢y ariti-hpuse rititdgl, wiienwitbschegtieneadshibomiadibe ngirbeta-

endorﬁﬂlh bitltoli®! The ERITh QG d&‘ﬁé?'aﬂ&mohﬁkemluﬁ %ﬁ%h&eﬁ grom

was rep edt e tO e sure conp ete cover age
Integrétﬁiﬁﬁfbae%mmlﬁs Helly, thgamicspagiay ¢fag naesd, en ﬁ%ﬁmﬁbwocsm%nager
to locitt ehepieRodes having Oy FVdatefed dohkeymintmdise.ay was washed

Sﬁ{gﬁ%? 25)(?0! avg stherE%M: c§ ge)fr)%]crogy J l l I tf % rxﬂlgrﬁé‘%Mo% p? {our electrodes

ori oné m Hano
2008, 2009810 3010 efgi roigegarr Dt watrﬁéftSh&ISem@nQﬁﬂf stepelis showefor the

synthd¥lsf gﬂ:rcfotﬁl‘%lﬂé?f% frirg(gir‘]arﬁl' spaedoied é@lﬁ ZWOAh 26211? &Wg#cg(f)des 2010,
2011 {50 By bBATLERRL D8 e P A R Rt B 4,

schematid of the elattuidg haonramdy 2006 bxfafd syothegh dsqiatin 2 (04 3Oshown covering

K AU o a0 W
he cogjigg 294 is glove hpvingdwogylggows ag é%?éngpwp?&m éath@rdeactwe

groupﬁfﬂﬂa? b& Li@zh Bregs E)Qléﬁﬁneﬁth@le a6a*tin‘g 2064 @ed z[rﬁ&ﬂl@@rb&cpla?@ lbF aekose;
Lve

therefore the re&cttl\he egr%(upé&e’reahydfoxg grﬂléps $th gﬁ} W z{sre%uefcgof s{eﬁ)& for the
attachm@m Qféheedoeémnabdlebnkerh@ wetdr etwal destrodesdd1hadtl ndlighraf0B. Two

electr@de@ 2008, L60VLE SRV nAviRloBE thB BEMGIRM Fh 8 ink & aﬁgts REuk Rivifhe

ond Af t er debl t he debl ock so
reacti PO Ao B Enipe VA Plgplackman af 8 Fodi Qﬁf 113 MR acegraing to
the abawd proeddnsenSlep RG22 emothefianytey mshuddnag thelpeptide@0R4 by ediding L to the

reactigeeﬁiﬁg gfo[hgs FROBGL MW FiARD p@gﬂg Qra?lln[lltlg@’steg;ﬁ? building

S process was re ea e
the pew%@%h@mé@@ Bheaynan Biguse @)fovmlwpéeszlﬂﬁfi 2609, 2849.2411.
Step 2008 & t&b&fReps Rk GRtat AEHEH cﬂf@lmﬁ%bﬂi‘p&kibﬂ@y Y039 felildvd biAasorption of

t
the C)E'Jg'gﬁa Fég ﬁﬂrgcr OGRE @@%@g@@ Bglcoggr&g fo %éq%ﬁegprocec{ure as shown in
Figurq 0B iy Cys TGHal(d@d dopkeyoms tmapse 2@34pmypvociectiodas 2608, RGI8Yis shown

as shaéléd ﬂoﬁﬁ@a@&ﬂi%ﬁ@ﬂ@&re%b& MCHEH\S LR ANEYN dQBbid®ecause the
so] | The peptlleeﬁés ence IS nmore commonly

distangg e"it‘tvé‘?ﬁ‘ tégav@@ﬁﬁs anghthela egrtrt%@rem% qRepRaipg. d&f@&rast
CyS™ Iabélebdbnty aigi-ingusel2682 sromhantctaticsdabd,@oki h;g;hO\tnIilSS not shaded to

1ndlcagé}%%1t tﬁe(ﬁﬂo%sggt{ce @VA%@% tl)%éi\s eetﬁe g(ﬂ‘l‘ﬂgl ati%‘ﬁqf?lg c].g&a)%gp p%iwdes

oroace
sufficigpt disiansa éetmﬁroihie dpbel a@d the qimtr@éss tp @rqvelmae mgo%though only one

synth@gumussshwﬁpeﬁ&edmoamma wereQbluBtY Menyieits acdakR Blecttda; however,
t h et hanol and then bl ocked

for il {\oarragéﬁwas ri nse \Nln
Or IR %8"]@{89?%‘ SSPOWMR-al bunin (ABSA) to elimnate
bExgk@er Usd sdhiemdiingf tob ekotrodes fhpm Fippae 20K sliavwonwitisad Witout the

comblgég&‘ﬁinﬁlgr@ggbﬁw %g Eéé@ %&h@fgg{% gi Qlf*ﬂ'lé %th‘oﬁgﬁnc%array 2106
shOWIE%mk wmromﬁzlam Wi and kavprescoaing 104 baving rrastivg h y%awﬂrgroups
ocki ng, the
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m croarray was incubated with primary

anti - bet a- endor phin anti body. The anti body used
wWoRweisse0 3- E7 (nonocl onal , nouse) and was di | BEBEUSIY5/041906

1/ 1000 usi ng 2XPBS havi ng 0. 05% TWEEN 20(tn) therein.

The 2XPB S and TWEEN 20(tnm) were purchased from

Chem con International, Inc. The anti-beta-endorphin

anti body wi || seI ectively adsorb on the el ectrodes

avi ng

de e uence esi zed. t hereon.
2102. The poe il 04 FERBas 20w REse e ohr B DLe B o Fe 21
shows thy Bifféanpf tha helhbﬂamkm*iﬁmqer antk spacap 3316 amthiedosthnee wtiveln thieldy5

s S, 2R TR o 110

accompgmying gﬂgctmgregmt@qg@@@p 2o hhe p@gm@@cﬁ"@\ﬁle label 2134 on electrode
2108 wa—se@féﬂéﬂe@%&%as fHeTRokebcentd ol thE RBEN 2132 WA 1ccHBGEI 10 Rvaa Mot

o g S ARRE L ORS8Nl

the T uisisI2dddt21d6 anf shawn heesa mgetivasharge 24364 w‘tndanmmyv®6©61\r@1ﬁon in
aqueous %Hﬁlla%h%fl afﬁ%ﬁ SnP38; TONa g@éo%te?%ga fno@sﬁ'ﬂvﬁlr E {R¥ shown

sequenc ﬁ I's shown f
are merglyfepressniatiye Of%t&mful%t ablﬁay W&F%RWS%% ut@m“éh
hydronid@hli®n i2hd0A to 2PZBErt atidicupecibeatarosltisofREl @isso2ldtidn of the phosphate
OH rof ol | ot\h\gg.jﬂ%speptl de synthesis 2024 and | abeling 2030,
BIOoRsY ure 20A is a schematic of the el ectrode
ngslrw]saynmﬁ'@dmbﬁf@g@ph phthketghs elegirasiesnsed gn fgpexample. The four

electro®B M &R h8 R R nibifdiioA ihRef- anzf ca%ul Hefcdl8 AoOdhbY any

visible EArpicensectip die g 19OU JEKET GRmAIR RO IGRYF O pltimen

quenchang. Thefoneeedtiodes Wuindshﬁ&@ﬂeﬂconmlimimnﬂmhmandep@enmphhence did
show tHEG¥oP&c o&%@g‘o RRL C"yg1 abeled Bgﬁk E (;'L{ggaﬂt% gng 2004 was

an a yer o sucr ose; ore e reactive
groups were hydroxyl groups. Step 2012 was a sequence
Exampq)é‘3steps for the attachnent of the conbination |inker

.to two electr 2011 in Fi
R SRBAE picktr 568 P 5068 Stk o e Rl P o Pou wit
series of tindrispadecsrofidifidcent qugdlsmwo buT uhis/ilmgddithen, plerdhe fiest amino
acid, legcflﬁé‘ Rva‘é Qﬁﬁ@lg% rfo%u@é'é A& Qﬁ(l)nr%ga%% w¥e ﬁtagﬁégg gﬁsﬂatad Hiotth was attached
to the lw&?@a bhedo. aé%%*az ﬁv@ifgﬁ% AN %rﬂ@f{ Spafetp fiqligiving attachment
of the Hidtan, ﬂ&pﬁﬂcdﬁrr&ﬁ)ﬁzés tyesed diyragsolution of Mexas &ad tabekedaireptevidin, which

selectlv%ﬁlo#&’gﬂl&%g?o 18&1} %@anl glsng lérhdgngpéﬁ ?E‘J ﬁé %\)i%ithgselectrodes

having gigolpras Red-iah @J?@St@w’léﬁ all four el ectrodes 2008, 2009,
% Qezzfzfalﬂa nﬁtea@,h&ggl& h 6f 4 ¥ vsév@@ﬁa h&rtion bﬁh@dﬁ@b@&amoo

showing ﬁ%W%@?t 4 ORIl AU RS R R

length efdbocanbigation linker ald sp&epwos zulo pe thedirstrebastrodainFowys 2402, 2408, and
2412. hﬁ?ﬁn% E‘Blgl r%ﬁg{ot 189, th@peﬁ};ﬁ%f @llﬁnﬁ¥ %ﬂ&% gif}ggéx% &Ocﬁéf fifsp eltec‘f‘@ode in

to 1.ndi cat

rows 24032440q an¢ 2414 %%\B@ﬂ% udéloabfzz_vﬁén@ ayiRkyesserpgts FORIPS 2402, 2408,
and 241, a&ﬁlé@gﬂl@ of the ﬁﬁkéiw@pzid&fﬁmdfeﬁ&e’ﬂl’lﬁ&)nbﬁtmﬁﬁﬁoxﬁlﬂ@frﬁnﬁeﬁ mﬂg& For
s.insufficient. to vent, guenching...In
TOws Zzﬁ{)éh%é@ %é( ﬁ,)lenlg%b éj tfé 50 ﬁa&?n ?r aﬁ,g § Ceﬁlélgl?a by one T
unit maving fedrecightiddeft. Jordlowzo 3 smtisisisyihe adlsnvthoshadewitthed one
modifiddfl hlfﬁﬁgﬁ/luggn‘ﬁF Iaﬁngarérd)dfgicg@lgggﬁ@ eir(eﬁnﬁ’lb 2 'Saﬁcg 81 I?é:mﬂg Eﬁcttr&fe 2108.
Figure %f? shoss fa,a aéfhﬁé%r}%ﬂ% PHEi sRPInalin ket @SeRees HEeepe, the fluorescence
increasgy. &Y epprogfi@fdné ngs TAnith) ohofiuc@edcynoeivegayio tiltesdss substantialdy until
shown per el ectrode, there were actually many units at

each el ectrode; however, fqp_illustration purposes,
only one unit is shown.
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Figure 2 1 is a schematic of two el ectrodes from
Figure 20E shown with and w thout the conbination
WO povkosssand spacer. Figure 2 1 shows a cross SBCT/USW08041906
the el ectrode mcroarray 2106 showi ng two el ectrodes
2108, 2110 and having a coating 2104 having reactive
hydr oxyl groups2102. The coating 2104 is sucrose and
was present only on the platinun1electrodes Figure 2
e.ef t of. the i nat i i nker
reaching g 18 S i | £ iy oo B BB R PP Heat s Tei dpeagpsing the
length afshklanykes stdcemmushmansts tho dyen2liid effedt 34 tkmmdlatmm gedtodaum
el ectrodes 2108, 2110 and the acconpanying effect on
IJEe_leventlng quenchi ng. The fluorescence fromthe | abe
Exampe184 on el ectrode 2108 was quenched whereas the
Figu&rzaasl@ @@Slﬁanid’u@ 1Bf hlofds edatdn Sflt3d s 2308¢ L3 1WAs a3 Lltrv@s

microaf LS TAENE S 5} o RSt ol eCBosS A BRI ffreseebte. &
coating 2304 baving lydroxyl Geagtiec ghemr2302veeshawneblaa ¢opting A3{Hgwas a sucrose
layer ad%gn?bgd oMtk lhfﬁﬂ[rﬂ ¥Reh RO Eﬁ’(ﬁ&/hs%hlﬂ/ Pre8H 6R ﬁﬁa &Moo Rteirode

ons e fega Ve count
2308 isgfey %1éi‘iﬁ‘émpdﬂ%1° b F&dPRce Faud F%e%)dg%éw shown
having b ypbihtiorolinkeh add spayer2aV@inkzeesrdmice stht the preseit itviention. The

nomomI 'Tﬁk&yﬁﬁg '&}aﬁ H}téc%ﬁd B%ﬁoﬁerb?\ﬁ'ﬂell Snfells GPA0 'i:orﬁﬁfn%&at ﬁrﬁ%ﬁ%n‘ﬁisspacer

I ssoclatron o
2316 mgqce‘erégnc& WVlth"ﬂ?e Progent iryenting hhe pepgide 3324 Wasgfmn heélaed in situ on

electro®RIQBOYERPIB10f ThOBu bt 1&cREE l@eaﬁumie&am 1ek Niafid 2 was used to

abel 4 BRRRP P e et AR SR8 o s e

dihy neignibcembinaterebiden arl spacan28 eway SPEGIvenpdumtborioghyer nonionic
compm%ﬂit Falilih epd id \pﬁﬁyson%?@ H§§n(9fas Weﬁ%bl@h’t@ﬂ e cfﬁﬁlﬂ%e iohite

t I‘ odes ave e nmbi nat | on C#l
combingfen kinker apd spager?dhe ef te 6“‘§%w“teﬁté°ff lmavseéleéfﬁ%y@ HEFH 12318
contriblifee s@éﬁmh@lb}e‘owlvdﬁmk G¥e daek iof tiigeorBNPEQoyothéDt@iiohie) 8an allow

the PE@I’EO ?olc? ﬁéon 1gsglf r@g}%gﬁ_%ﬁghat{l %@?tr(p(fe%ﬁ%ﬁc%d oratgcagf;l%]aagnetapoy IJ]E% chains

on the $am¢|@éqcﬁr9é%nwéh ¢hegpswi thatdhefirorpssprpetvs dacha©2308 iy sxppeted to be less
than 23‘10 Idh& tdPlatpfield &ﬁe‘ﬁ@hm bhPluctth sk hdcsds (ﬁ‘ﬁhéﬂ@bﬁﬁl‘g@pecms to the peptide.

i oSS s S 0 P SRS V0 SEbE e

and spagtr 2316 of degtresensinhention hedabee aiticfteraentss kethgrdwstiod group 4204,
4208 hfIKEL HRRASHindih 1Ak Rda djdacsygnt of the biotin
e mcroarray was covered by a sol ution of Texas Red
Iabeled streptavidin, which selectively conplexes to
biotin. Inage anal ysis was done on the mcroarray to
view the el ectrodes having the Texas Red | abel ed
strepavidin. Figure 24 is magnified photograph of a
top view of a portion of the mcroarray 2400 show ng
rows 2402, 2404, 2406, 2408, 2410, 2412, and 2414.
Moving fromleft to right, the Iength 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 length 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 i nker/spacer increased by one T unit noving fromleft
to right. For rows 2403, 2410, and 2414, the |ength of
the conbination |inker and spacer increased by one T
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unit noving fromright to left. To allowin situ
synthesis, the cells without a T unit had one nodified
wa 2006i0658h@vi Nng t he am ne group accordi ng t o expapPUS2005/041906
and Figure 21, electrode 2108. Figure 24 shows that as
the length of the combination |inker and spacer
i ncreases, the fluorescence increases. At
approximately 6 to 8 T units, the fluorescence began
to increase substantially untllreachlng the | ast cel
Wecldaying 15 T units having the strongest fluorescence.
‘Thus, Anelee@sde@ral hevihe b hdsotfed horouk irdaktiod mpador syniresis
‘elimnate the guenchi ng effect of the platinum
comPi§Et r ode. Exanple 4 Figure 23 is a schematic of a
cross @gct i apluatitit ofclestrbiles p3oWbstrte Gvhereimench o€ trernbierality of
lecuﬁeg fsoe%oﬁ:ﬁ)ﬁcgl%p&)nlﬂéé{ém aac &Mféi‘ |cbﬁti/ol Qfstddh ahd WHERein each electrode of
ctrodes erla vi dual | y" addressable. A
ﬂ%f ?@Pnyl reactive groups 2302 is
shown. (b)'h e a:pxﬁbusngaczibﬁélaymadmrl&d@nmsthe bafeee oheishrlretiode of the

pluralﬁ% 8P elF d@é 3} %Bhg k)?l%tué Qélggggﬂ?er%ﬁl AMsY dﬂﬁﬁgc%mpe&@s or mixture

of chemoenl i |spﬁ¢m; Wélewm tha chesricalisnredes ig prlecdgsbizan lrgeggmup ¢mgisting of
monoﬁc@l%ﬁ@éj QisdehBrides, $i0RarlRY| ﬂwye@hﬂ@ﬁ’%llml [p@lyeihbrmﬁe Blycol

er 2316. i.n ccord th e
deriva Ry SR PRI Grrceis b aearbtapige My PERa gy, formula v,
before or after synthe3|s of t he conbi nation |inke
and spacer 2316 in accordance with the present N
i nvention. The peptide 2324 was synt hesi zed i i
el ectrodes 2308 and 2310. The fluorescent | abel
procedure of exanples 1 and 2 was used to | abe
pepti des 2330, 2332, 2334 at el ectrodes 2308 a
formulh¥1, fomuda VEl, eahduintsbdtions therdo€ rwlgndn Spaobrl 2314 was a
PEG conpoungHor ot her nonioni c conpound. Although PEG
IS water soluble it is not as well solvated as the
mul tiple |dﬁ c conbination |Iinker and spacer 2316 of
the presentyi nvention because negative charges 2318
contri tantially to solvation. The | ack of
char ge (or other nonionic) can allow the PEG
to fold on i/tself, to approach the el ectrode
surface,yor t pproach near i7nS on t he sane
formud Bds r ode wi t hY he, ﬁoeguilatmtlhglp i E f‘ Imﬁéor’@ﬁl@‘é]ﬁ&’ 1Hn
el ectrode 2308 is expect@Hto be |l ess than 2310 _due to
pl at,i num quenchi ng and dgg to | ess access of th@H
Iaggﬂing species to the ptide. It is expectedsthat
syp.hesis efficiency wlINbe higher using the nultiple
roni i acer 2316 g& t heN RS
I nvention because of/ better acces t he
the end of the
i ) er 2316. W clalmeza : ,
el gStrode arr aving amr’adsorb rQus rddctionR
| ayer for’ §§WP QE 15 conpri si ng: FKTBQXﬂﬁurallty of > and
el ectrodes ofth substrate, wherein each of the
plurality ofhplectrodes is electronically connected to
a conplrer tontwoJRsystem and wherei n each el ectrode
[ of electrodes has a surface; and (b)
a porous rgactipn | ayer adsorbed onto the surface of
each elecé othe plurality of electrodes, wherein
formilh&Ipwr ous react'iron ,Ivéheerin ooewph feewilaa chem cal speci es

or m thlf'isean integer from 1 to 4;
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of chem cal specie, wherein the chem cal species is

sel ected fromthe group consisting of nonosacchari des,
waele@aosdsar i des, trisaccharides, polyethyl ene gP@TUB2005/041906

pol yet hyl ene gl ycol derivative, N hydroxysuccinim de,

formula I, formula Il, fornmula Ill, fornula |V,

formula V, fornmula VI, fornmula VII, and conbi nati ons
t hereof, wherein formula | is formula Il is , formula
IVIilS fopnula Vis , and formula VIl is , wherein

in eaBhR ok M%Rweén@ﬁenqﬁp@@ﬁlwﬁdofrﬁm thegrourepnsiggng of
hydrogdR! and®diBstitdteda8d mmaan@@ alklyb( afkehﬁ calleghy, rcgalbalksal By doklkenyl,

evtofsoh RSl B ROR R0 pprBR5HS KA, Ml . s gy acyl aoytony,
oxycartoygl, @aﬂm«owbpnydyalk@aicwmwlvxya ryrboxshemarpsaeohdary rinimg, tertiary
amino, ﬁﬁg?ﬁ\% %56 élﬁazgf(? anoaﬁgcﬁﬁb %yaﬁ‘a[fb q?ocyﬂalf@)ﬂiiocﬁﬁéftb fulminato,

oxy, oxycarbony acyloxycar bon
1S°tm°%%9%)§?lﬁwl%® ¢ %‘?0@6‘9?3;0 é‘%ﬂoﬁﬁmlé%@ﬁmaﬂ? BiHFP$fy aminooxy,
carboxﬁr@ddyll alydraasnoil, oxhyél ayihydraziag, Iaﬂﬁ)dm@,lshﬁ'llle)(syllfoﬁiyde,rtmosulfomde

ton! BRSYR, 10 R RIRN0) o B RIAL 5 HLERLS g
acid, cac@grmkmmpml s1h/&_;y11ﬁrcpnnﬁrpso,rqx1am@g]@permﬁohd@u amoyl, sulfenamoyl
sulfenocﬁﬂﬁ}%d% d@ino, Syl ﬁﬁf%ﬁ&l}ﬂo; hREbHR, t@@azbm qm@édrﬁaﬁnoyl

sulflde

t.h | f
thiocar s bR aieng. 4pica b BL gk SEory B o SRBMpfoacyl,
thiocyahata, rthnquzrmx:alioymddnyhhb&ﬂﬁﬂ@mm\dﬁr dixyuraxdbdtnawbbmazrylb triazinyl,
tnthlosﬁl“fc? Eﬁl‘f”%ldﬁ:' Ac%'df, sulfinfiffic a(&(f F&ﬁﬁoh%ﬂ%lamdpﬁpfoﬁ?lﬂdﬂmmc acid,

enanoy eno 1 NO
sulﬁnol@(silr%rm%am élalﬁqméydlﬁyml% pqidhnd p%l%ﬂtpha%? ester

RE liseRcka ﬂ?ﬂ)%‘ﬂ thetghd hﬁﬁﬁ@mﬁ heﬁefﬁaﬂﬁiagﬂbﬁﬁ i oaﬂﬁfl?],, and substituted and
t hj qcar bonohydr azi Q
nsubsige P ARRYE A0 Sy el PP Sestraikimh oy o TRP s ptprgoveti
ring, andipiobyspélicagrowi our ei do, triazano, triazeno, triazinyl,

R bh IR OSlifRpesiehily QélEBtéH ﬁ;orﬁ @Hed% EduSting ok rﬁetﬁﬁleﬁ’e ethylene,

sul fl}HOhydrrgsilgm c ‘zg | azonl c acid
propyleng, tut gy By ) en§>ul fonohydrOX| mc acid, and

B dspling 4 ngstirebtiers treth; twRBaibsnssefl sacdimichide anchis kl@ecgfrdcﬁxpm the group

cons1stﬁ1g %%%&tsh{ﬁgeéloafndslﬁﬁlﬁ%ﬁ {68:%1%? %g&a?/lkgirk %lﬁ)?}}]&l c?l?(loalk?nyl

cycloaljsynl, cp@ylkyqterogxp@p Gagkadypol yczgg,l(g g;glpp(m , aryl,

'Régﬂe%té@ﬂcﬁn ﬂierg@oupadms1ﬁxﬁigy@aﬁim@ar@1ﬂ@u&xyR4 and R5 are
ndepg.

sel ect.ed. f
Aot hy R B E FER AT P by Tl U IRy TosHa et ST fom te
group cansistinof Iaﬂm, alR6se, aralr nagg, deaxiyrigosst enythrepeshirvdtode, galwstose, glucose,
gulose, @58 qgﬁlsgfm %é sﬁbg:engzgnﬁo%e S8J86 trfedl1dke, %g(‘ldhla E{SQ Y$sorbitol,

consj ng o stitute unsubsti t ut’ed yl,
sorbose, sl Bless ag&taﬁwwse Eiyeaseaivkyipse. @icheekenyl |
gyclo a:hk yleytkodeaiial of tleine I oelyettih cher disagcharidel 1mleyﬁ:ﬁ @iloincthe group
consmt%%oﬁ angf%géj c@é&blossée agtﬁge %gft%s?e?ln%{iﬁo%%%&mo%@Spér% J]gnc? &ehalose

The elemedeemmrqamy @ﬁﬁl@méc\mbﬁrmd éhq tslaechpad lédelﬁcrt@fhfr@méhggr@um consisting
Ofrafﬁﬁ&@%§¥ﬂe[&ltgge al | ose, aI trose, arabinose, deoxyrl bose,

ryt Ct ose ct ose, u ul os e
s 10F Seeised aamabelim hov ik th pelipE e oiative s
selected frbml ths group edmslmng ol dﬁﬁh,ylelae ghycbl, tetdagthylene glycol, polyethylene glycol

having primary amino groups, 2-(2-aminoethoxy) ethanol, ethanol amine, di(ethylene glycol)

mono allyl ether, di(ethylene glycol) mono tosylate, tri(ethylene glycol) mono allyl ether,
tri(ethylene glycol) mono tosylate, tri(ethylene glycol) mono benzyl ether, tri(ethylene glycol)
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sor bose, sylul ose, tagatose, tal ose, threose,
xyl ul ose, and xylose. 3. The electrode array of claim
wda 2o0s0838¢0 N t he di saccharide is sel ected from POEUSI008M41906
consi sting of anyl ose, cell obiose, |actose, naltose,
mel i bi ose, pal ati nose, sucrose, and trehal ose The
el ectrode microarray of claiml, wherein the
triaccharide is selected fromthe group conS|st|ng of
raffinose and | ezi tose, 4. The el ectrode a
mono trigy] g, IR R BYoD DPGIHAHFORA BG ietia?r iRyt Sconymono
tosyl m@elaﬁglt etlebrf thiQethil e giycolipmemsdiys ong nethytiethed) idt@ethlyne glycol)

mono al%rl X‘&lgll tegrafetrt]lgﬁl&t %c%gqn&lyﬁahylzéﬁ%%%%£¥$&gﬁ gl ?(ﬁf)l'nono tosyl

mono alist h@m tetraéqthnéwglm)ﬁ@onodpf(yéfttwptéa@hﬂpwgmgol aeP bguizyl ether,
tetra(eth§lcB8 BlycSl) fohd %ﬁt?ﬂé%héi" ﬁéﬁ@(kebhtymaa @lyt;&? Wlogb @,hekéﬂya ethby| ene

et bl Mo ek b 5T Bt Bkl e

tetra(ethiytené glybyl) eroao gk},ec«aiy) ethe tegma{ethyllenetghyenl) rmcmo(leurldﬁbwbether,
penta(etﬂ*lXﬁé)él;l Jrfrglﬂf?n BE@] gﬁa'f%?étpylleneﬁ%l?&ﬂ) mE)lEd 41 Fr)@ng ethyl ether,
penta(et Ylywlychblﬁgn%ﬂowlmqmﬂ@et , RepiRksithylengtel Wﬁt‘ﬁ%ﬁﬁ@sy 1 mono
allyl ethét, M@ﬁ(athﬁ&&oglyddl)ymoﬁ 4181 ethE@ héa(@hylyeaigcol) m@p:d thetipingher,

hexa(etlglﬁqrvl g ygf)h é‘r}ono btg{?%yré Eé‘l%%ﬂ 3%}@32{-2[&%?@9’ %lmo)l rTgIIPOO‘[tritt qserhe{ g%xe(l)(ethylene
glycol) nene &hetdnyl eher, bgxptiylenegiysohemng| 1-egptasiy! ether hexa(ethylene glycol)
mono 1 to@@eﬁﬁ(e%{emh eﬁ&@thgieﬁg gi Lolﬁrﬁﬁﬁo I debatlyl @&Ele flexa(ethylene glycol) mono 1-

tetr a et ene exe
undecenty&:t}lgré &%ﬂ@ﬂ@ﬁ:@lw& 1510rmfgher¥oﬂ§ﬁ @ﬁﬂon@t hlg)rdecenyl ether,
hepta(ethglefiagigtdyinenealtil ythet, heprathyleno giyeoly moab methyl ether, hepta(ethylene

glycol) {n%{l(g ﬁ)%z]tlﬂglj etﬂcgth léf}geg,: l';ep\:]&gé%%rl%n %i%%?&oxﬁ)taﬁ?lhmono methyl ether,
octa(ethylene alyeelhyioan gll |o§hg@| qcta,ﬁq;hjdemlmgl) rgeprh)etpsylate octa(ethylene glycol)
mono tdaﬂ%@f{&mw étﬁaeuﬂiexs(@igleﬁ@ @E/c@lb hmho R BBED yhdRbfReFlene glycol)

mono oR LS e Bl BRGSO R Heuh B
undeca(hkhyh(le lyydlpmeng by ether, motadecaldtlytlenst ghgo]) rhencegliot ﬁilble ne
octa(ethgle he 1y):ol?%9a(&ﬁ§/l@ﬂé I?E&lfr od&%@{ Vel R B8, tgirélcfe%(lat ?Rﬁ@ glycol),

hexadeqggsid @1& ycg}}eocéqe%ag%(pt)hy%gﬁ yg_o merr)g)?lg ?hrelxg(%thy?ene g{ycol) aliyl
ether, bhﬁ&p}(@bﬁwh@e@(ghyleﬁﬁ dlyesdkextnylefics yhzoph&iene-4-hexa(ethylene
glycol) ﬂ&ﬁ e{hﬁ Y PE neplg?n\éﬁg 4)hemnt%yl%n9 g@g&%;{iec%{xlﬂ%'iher benzophenone-4-

ycol)

hexa(ethémquq@u@d@egﬂwﬂ@ﬁrﬂ -frowreb qmomheggmeeﬁ yhexgﬁeﬂy}ene glycol) allyl ether,
4- ﬂour%@ﬂ&@ﬁéﬂ%ﬁé Qnﬁey&kéfﬁy%ﬁe R drofmféﬁzophenone 4°-

O T T o

ether, 4Heptoafeinhysheneneg’ yte@i(}:thman@gllyoﬂ)/ hll)r}aﬂn@r Hetyldydxybedrephenone-4 -

(YTl I t
(et AR R ATEn ot é’%@ﬂgﬂﬁ PRt o
ether, 4@%@@0%%@19 heBela-4t tgi{WP]éh‘é degeyd sthet.ifono
morphol1ﬁc$|3€4nzdIihBl(lbn%l4I ététra@étﬁﬁéme gl?&ﬁﬁﬁ(yﬁ&th&’ﬂ Wﬁoylﬁlﬁihhobﬁméphenone
A -tet E EF ﬁ d j ﬁ%ethy ene glycol) nono allyl nobno
cira %@g R Ph‘ﬁﬁ@'g &t hyl ene gl ycol) nono tosyl nono

fret hyThedléntrode amajeafal@mhly wheeigihy polypthyisne glytdlyhas a molecular
weight@f#g%oxu“ngm(tgﬁmélﬁne glycol) nmono allyl ether,

ocC et hyl eéne glycol), deca(ethylene glycol),

dodeca( et hyl ene glycol), tetradeca(ethyl ene glycol),
hexadeca(et hyl ene glycol), octadeca(ethylene glycol),
benzophenone- 4- hexa( et hyl ene glycol) allyl ether,
benzophenone- 4- hexa(et hyl epg_gl ycol ) hexenyl ether
benzophenone- 4- hexa( et hyl ene gl ycol) octenyl ether,
benzophenone- 4- hexa( et hyl ene gl ycol ) decenyl ether,
benzophenone- 4-
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15

hexa(et hyl ene gl ycol) undecenyl ether,

4-f 1 our obenzophenone- 4' ~hexa( et hyl ene gl ycol) allyl
we@dve355840 f | our obenzophenone- 4' - hexa( et hyl ene BECTTS10D5/041906

undecenyl ether, 4-hydroxybenzophenone-4 -

hexa(et hyl ene glycol) allyl ether,

4- hydr oxybenzophenone- 4 - hexa(et hyl ene gl ycol)

undecenyl et her,

4- hydr ox benzophenon tra t hyl ene C | yl
ot oo AT SR dr Rt (56 P s SRR famade Hom a
materialds yedekod fusial ﬁﬁ@irw ankieting dF-platinphy okdpkearicapbenn ielivin tin oxide,
dcarbgﬂ &ée {E%th? Sﬂ?eré/ ol ) a"y' et her,

|no enzop henone- hexa(ethzlene gl ycol)
linde eéepsqce@tfmﬂonnmg aﬁslepmda sl dgviep hatemeplprality of electrodes

wherein eh& él@((tﬁﬁ@ }ihsea[‘ﬁlrﬁlhé/ GRH X p@ilduy keaBlidielayeraBsbrbed to the surface for

éé w@gg% enzgg enone- 4 -tetra(ethylene glycol)
Improvegs %ﬂ“ihﬂ1 W8The el ectrode array of claimi,

(aher girovitling apbirykity vy Electeodgh v o sutisrsteawhereimcatliaof the plylretlity of

el ST S 08 o P Y i
theplur«ﬁ’éﬂ@ elegiradss hastacsurfase; pd sel ected from the group

(‘BP nsi aﬂ%d)rﬁﬁxg@cpoﬁé\ﬁtréd&tmﬁ 1a§@ﬂ ¢h thé ewrreed b@thectrbMﬂim plurahty of
lect d X dﬁlg go nlﬁ orrbé na%ﬂeonsl § régfese%v erein the chemlcal
clectrodgs, JyhgEdn PO AR 8 e Epr S & P sticed Hordh 1S
species 3l scleated ﬁyomothe etomp comikting whmoapsacdrotess ﬂréactCthfsmgacahandeS

polyethycléjx{ef %g&)l Qﬁrg%a ('ieﬁtﬁf%{é‘!ée?gl ﬁﬁ%&{ sé‘&zrghlit%?fs‘cfrﬁuiaheformula 11,
formula&%fﬁﬂaphg[ A %ma}aa i fPWy%? Ve gmeyia 36%0 by gtgeéeo herein

wherein each of the plurality dﬁHeIectrodes i's
electroniggl |y connected to a gosiputer control system
and wherejn each el ectrode of the plurality of

el ectro has a surface; and adsor bi ng a porous

i el ectrode of the

Iayer C ises a chen1ca| S wherein the

spegi2es i s select eq;k1from nsHORYQR?) R7
ﬁmmumgﬂsnonosaccharldég i?gé%charldes tr|Sangﬁa?$5%s K

pol yet hyl ene glycol pol yet hyl en ¥blycol derlvatlve
N—hydroxysgﬁpininide formula | ,gBornula I, formula
11, formulla IV, fornula V, fornmla \Y/ formula VI
ons_t hereof, ?@er i la formul a
0| mis a m1l to 4;R1,

group co i ng of. hydrogen, ubstituted and

unsubstitut gd al kyl, al kenyl, nyl, cycl oal kyl
fonnulaqml oal kenil, cycleahiywiks, aryl R het er oemsla 1id ng,
pol ycyclic group and hal o, an1de alkoxy acyl ,
a¢y oxy, oxycarbonyl, acylo§éﬁ?rbonyl
aRRoxycar bonyl oxy, carboxy, secondary am no,
tértiary amno, hydrazino, agido, alkazoxy, cyano,
R angs cyanato, isogya t hrecyanat o, ful m nato,
i sot i ocyanat o, isosel en , sel enocyanat o,
\\car xyam do, acylim no, , am nooxy,
acyl hydr azi no,
t hRos uj fwdeteiiein each formula

Q
=~

m doyl , hydrazono%d,
R' ani diftio, ahdlfdrﬁhala\slmﬁsf oxIde,

m is an infeger from 1 to 4;
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sul fone, thiosul fone, sulfate, thiosulfate, hydroxyl,

fornyl, hydroxyperoxy, hydroperoxy, peroxy acid,
w@arobassyd , trimethyl silyl, nitro, nitroso, ORENDF1005/041906

pent azol yl, sul fanmoyl, sulfenanoyl, sulfeno,

sul f manoyl, sul fno, sulfo, sulfoam no, hydrothiol,

tetrazol yl, thiocarbanoyl, thiocarbazono,

t hi ocar bodi azono, thlocarbonohydra2|do thlocarboxy

thquOfnyI (L hioacyl . thiocyapato, thiosen carbazido,

RnikosB(. e R” arvi iedsperdsntly prletiedirers the srouy easisting phipeiegen, and

substitutéd aiiﬂhﬁ)ﬂbsuﬁlfddta Salllte‘n 1, aﬁtﬁhﬂl Sclalllyt, calbslkenyl, cycloalkynyl, aryl,

hoteroe§t:Bib S l%grgsﬁ PUTIL T N —
acylox)&atbbnyioﬂkwmmlbnmyioac icakboxyn dmpine sgphoddry amiiod testsarg amink3

e u (0]
by D o e By a0yl Thio o r R o

1soth10cé1aks};p, 1so<§p]ﬁwpnat%|sR \oPQAY Qs PP kAAA,AFKIIPHIOK BifipF0, aminooxy,
carboxi@yddyd; aiykim.vﬂoyl axithe, abﬁhﬁdr@ﬁy@latrﬁdmd) rsglfidewh] foeldy ctiokii€oxide,
sulfoneg{hlosgtfone siff a? ﬁagosu fite fé‘)ﬂﬁ(ﬁ( Hﬁélylﬁ§gxgﬁér%9% hy roH%rr(]))ecy, peroxy

COnsSI's
acid, cambﬁrmyéﬁemeﬁbehsl enieo natmo,m;@amoeh pentelyl vk sui‘g‘;enamoyl

sulfenosﬁlﬂﬁﬁcﬁﬁﬁ s\&lffnﬁ $u@, GABRND, BYdrStUft) tBkdFoRe tRidEarbsmo 1

ect e the grou of . subst.i t ut
thlocafﬁa%e% bt yfioc ?wﬁﬁramé? agbory @F%ftmf}; ey
thiocyanyto] thakséeiogibazidy, (Ihloailﬁyar; ythioselfy lthiotretdey tniayaio) mazenngtrlazmyl

tr11:hlos§1%j BMM&' defd Qﬁl?c d?(pgil(ﬁgléllﬁ% lgﬁl!rﬁgflﬁ%gf‘dr otngﬁ‘ydrazomc acid,

gy conS|st|h an1no an € process
sulfino dr@m@il%cvd Mféxoawomec ABhcad® ﬁ@hpla%aql% ed@} ect ed

R amcl drdgroaiihe @@cﬁii)l c‘s)hslﬁtgagcsz haletdasen g@hp ragdnyl, and substituted and

wnsubs il ST B b G 1os Bt wDIRREens} YR i g teroeyetc

ﬂn&aqﬁydxﬁth$PWMannose r|bose ri bul ose, sedoheptul ose,

R4304 RP 51‘%'1mde§&(d%ﬁﬁ§ selecc)(tl:d'ﬁ 83 $he %‘@ﬂ%dﬁ%ﬁ‘uné &t 1ﬁ§tﬁ¥lene, ethylene,
ose. The process of claim

t hreose, x ose,
propylepe, Riupus; g"ctﬁénedf"%%@’d%ﬁmde is selected fromthe group
RS isinsta ring stduictaraviols eyo cebdmboif aseinihaletand &, seleatet! Gioe the group

conmstféi%lo'f Qﬁb%ﬁfﬁ%edgﬂ%h %hét@)gﬁt\?\%edsaﬂgﬁ Oa?lﬁegyl??]ﬂg[ggﬁgﬂ gﬁ&l chcloe-lliﬁ&yl

cycloallspnd.carddheterepyolin singr adpobishalicssrpyn; apd r af f mose and

R liegelde @B Frond the ldip d@hﬁ@tﬁﬁg&)f@fmﬁ ﬁidfﬁ ydroxyherei n the
|vat ve is s ted fro

| | |
B oup 1SRCFEE LR 7o B s BoR Ry imit Ber bt bd e erow
consistgigyof ellgse paitrywet drgbisose, déoxyoboskaarythrpsprirurtosy, gatrctise, glucose,
gulose, gﬁé’s‘é{l?x? enegm%gé %%Bgéoﬁlﬁlal 1:{1&@"}?3086 ‘?fb’ﬂg‘)@é’ e@dﬂe lose D-sorbitol,

nono et y
sorbosg Isij’lh‘](?P‘) t%ﬁ%??éeatt’fbl@%ﬂ Qtr%oseﬂylht @Fh%de?wé%@i yC oI ) rmno aI Lyl
&t her Thé pio(:ﬁs loy tlatie 7 oWl & ein)thedisacliaRl ivdetscted from the group

con51st}n|gyo(f§ i’/osé3 QSH&&%%%E%” altgf Pﬁ% 1li)1§§qh garllatlrfosé (s §118¥é &l Etrehalose

dﬁl or dhepregessef hl,alm dt Whereintthe @@ccrhyn@@ sglbgft@fbfrpmrfbmroup
conmstfn%%ﬂafﬂﬂ&@aﬁﬁ%ﬂélezﬁ@)ﬂ%er tri(et hylt ﬁlne gl y|CO| ) | mno

no ne ra(e ol ) ..nono

31 31 TER RGeS bttt g Ny irenab R Ehy S ghad A Ve Relected fom
the grotye tom{stihghyf dethyighy glgtql, feft]rmhylet&:yglymhqml}&tﬂyj/dne eljrerhaving primary
i AR T By L 0L o
di((ethylenq glycc@tlﬁ@ro tO@sé@tpdpéqt P%YC@W@@IO) allﬂbetbeqtrt(etia 99 glycol) mono
tosylat ti@thyldn€ bIya618 hitnb ®eizyY btheQ b (ethBRAe glycol) mono trityl ether, tri(ethylene
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1- heptenyl ether, tetra(ethylene glycol) nono
1-octenyl ether, tetra(ethylene glycol) nono 1-
waolewenyisiet her, tetra(ethylene glycol) nono 1-pemesmayd41906

ether, renta(ethylene glycol) nono nethyl ether,

pent a( et hyl ene gl ycol) nono allyl nono nethyl ether,

pent a( et hyl ene glycol) nono tosyl nono nethyl ether,

pent a( et hyl ene gl ycol) nono tosyl nono al lyl ether,

hexa( et hyl ene glycol) nono allyl ether, hexa(ethylene
glycol) mypye ehiyroraens methhyethesttrtathylens,ehyced Hyenortesyd mpas pilyl
tn(ethyl&%"g’-lyéol)e&ﬁﬁd all}fﬂ SO0 ﬁ{elﬂWl ether, @étﬁac&mnd@p@n by hllye ether,,

tetra(ethpfgg(mg% R :ng}%g ngqtli//yg § h}a %geﬂiylﬂie@%m %1%qnt8§yl mono allyl ether,
tetra(ethiyEme Elycbl) ingme toylatm ketraatindent-ghrobmydnodieheyl ether, tetra(ethylene
glycol) ﬁ@f@%‘ﬁ%l{?ﬁ}le? r\@tr&ﬂ:ﬁﬁ%l@#% gl &?m@m&i?gl%i?éﬂ ] b8 fetra(ethylene glycol) mnon

1-heptenyd gtice {4i{A eﬂﬁ%ﬂ oDy mershbodend F@%g ﬁ%ﬂgﬁe%%hscol) mono 1-

decenyl kthef) dﬁf‘e&ﬁh&le@é $lecol) e hgeddeyhy Rtheg lpyntaleihyime @lyabl) yhono methyl

h
ether, peﬁl&ag?tﬁw. 16{1?] ycélZ%no?{o gl?ﬁ)n%nr%%%ét% rsgﬁ%? %ggga%tl%te{k%;cbﬂ mono tosyl
mono migthyyt ether pwﬁn@}'@w glotgl) mone msylymonmaﬂyl e ;wxaéqthséene glycol)
mono alPﬁ teﬁfe? tHRYA(ERS1eat Y F}&Ll} mﬂﬁé‘ﬁleﬁfyl &’theteh@@(ethﬂéﬂe&g(lﬁio Mh&1dEbenzyl

cther, gLy %ﬂf?r@?c?ﬂlhtrﬁv RS o bRt R0 LB cper
hexa(ethpitninyglyoet)aono Lihepeaa ethéry hexatetiglgnedlycoljomenocal -bgtenyirether,
hexa(etlﬁ&%lyc%ﬁ)%&no %}%ﬁﬁ (eﬁfeﬁ,ﬂegﬂ@thae}{@ gllly%lzgﬁﬁo LK Qﬁi}i{:ceﬁﬂ%er

eca et ene

hexa(eﬂ@tlw@rglm&rw&‘h bazpphicasy greyledrljndﬁf% %th?ryhep&(%ﬂene glycol)
mono al Te&(eﬁﬂi&ﬁﬂa@ﬂ@l@ie)g%&b)) mdhRaadtEfeytee, flﬁp’@te,ﬂﬁ:}@én)e glycol) mono tosyl

I t et d I
oo RGBS DYASHG 5 e LTS5BS EIRIL 02 oS0 e
mono altyd sthsp mmi}equnergxc*ﬂ)gnm tespdatg) q;a@aﬁ«j:t)lylgmq gl]ycoé} mgmo tosyl mono
allyl eth*é? RAGRAENB G e 'l )ﬁ?&rﬁ—‘)trﬂéfﬁﬁ"éﬁl lipaelaletihg YeoBth&o allyl mono

methyl ﬁ nZ Q g%g{];tgle&e ﬂ]é(ﬁ 5 o hé ?ﬁ]el‘nglil(ij qlhgrl ‘:n ecazi:tﬂgliene glycol)
mono albg mﬂ&nhﬁmdaﬁ(ethﬁmeiglﬁtoh))ﬁhﬁmealyﬂ yihet, pctaiethytennglycel) teca(ethylene
s SIS St
octadecg(ﬁ@]y}?@ﬁg]ycglt);mnzo y]_ ether, benzophenone 4-
hexa(et dﬂ) 1RREnyY kv bénz’ébﬂléﬁbn@—ﬂhﬁka(ethylene glycol) octenyl ether,

S gt R

undecenyl ether @efldwdteneophenanetd) haxa(ythy]enmg[ycol) allyl ether, 4-
flourobétiz d])ﬂ%@fié/ @eﬂé@gﬂ%@%l' 0 uh@éd’eﬁleettﬂe'r YA ﬁﬂﬁo:%}b)ﬁ%k)ﬁenone -4~

hexa(eth}ﬂ@ggﬁnyl ]é(héthfﬂ (l‘ag&)oxg?qnwp {?%érOLP %}Qg(lgt%ylene glycol) undecenyl
ether, 44ryﬂiﬁkph@isz1%6ﬁb‘é4) p!h&di(eﬂhg?}eﬂe glyetxlalél@ﬁll@j&ieﬁmeh}gllr()b@bbﬁzophenone 4

tetra(etl%?e ?)4) Qc%Byl 'T{@Bgﬁ%]o F&Qﬁ%@%@&%@ 9! %exa(ethylene glycol) allyl

ene

ether, 44n¢mh<ﬂh®b¢n¥@b@m@@®ﬁ ehm@rhylenetgéxqoao@ﬂwnﬂrﬁéhe@wcol )
morphoﬁﬂ&%ﬁ%}ﬂenﬁ{ehﬁ [tetrék&hylgﬁ@%lpé&}:ﬁﬁﬁ efibr, Gh@i MofphdMASh&zBphenone-

et hyl ene as a | ecul ar wei ght from
"muaégﬁwgfgﬁﬁPB S%ﬁﬁgG%F% 20,000. 13. The process of
t2.ai nTHe pmdms ef clainh® vetesgin tife patietrybine glitchEhas amoelscular weight
ﬁijm%ﬁﬁﬁn&&%]“ﬁm%52b%béher conprises:(bi) contacting a

l'ufion to the microarray for from about 1
h-nut Ehe proggse af claimybrivhereipersisprolifiorbipg therporqus reaction layer
further &hpHise®n conprises the chemical species and a sol vent
capabl e of dissolving the chem cal species, wherein
the chem cal species has aggoncentration of
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approximately 0.001 to 5 nolar, wherein the

tenperature of the treatnent solution is approxi mtely
W@ 2000/0881@egrees cel cius. 14. The process of CcPEI/IS2005/041906

wherein the surface of each electrode of the plurality

of electrodes is selected fromthe group consisting of

pl ati num gold, sem conductor, indiumtin oxide, and

carbon and conbi nations thereof. 15. The process of

claim7, wherein the step of providin the ity

(1) elceptestigesiraaienisplutigniorihe microanay or &, %ﬁmmute to about

1 monthervﬁ&feﬁﬁﬂ@treaﬂméﬁ@amuuﬁ t&@pidsed ItleSaﬁeHﬁdae spicity and b beldent afshble of

d1ssolv1égat§é ﬁﬁl g Cé%h\%ile it Ch% O%P}}‘é E%e%g\%sh#% cggie@trgﬁﬂtc al
approximitelysl. ¢ rta 50h<dan imhgreimethh tahperaturh of tllﬁ)tﬁ?@itm%§0111(19m I8
appmxnﬁ?t@lgfsd @%Otdggregg @&&ﬁsode mcroarray to an argon plasm

ppr oxi nat Si
B oo aiis refeces Shoimg, Wit syriiss s 28 ESLR Db Plralty of
electrodeeis belectédifromelic group torsdssing oByiptimop ogildgemivendhaat indohen tin
oxide, aﬁr& gargo%r gn%%ofn%lr%%hglligt thJeopexaf luoride plasma plasma for

SI'X mnutes. 17. The process of
i MEprousrefsiaimy hahgtcini siep ebmraviding theguurality of clectrodes

fm-therd’éﬂfﬁplgé§es (an) etching the electrode mcroarray using

bout . 2 t bout 4
G e RO R R 6 JBT e A0y Ha °°
(@r)es sulnaemgfth@pipatmdre weitfadey ugngyhthamichli deanmg roethyd.
Ch' T_ptr sféfec% %e“)ﬁbl%fnocﬁé ﬁéin%l%le@ﬂn Qné?l’fd(ﬁﬁﬂher comprises:

asma om a ouf E@usr ng
@ows reXgpsing @L@Fﬁa@eéwr@er@y rrmnt szand aamap e gpproximately
two to sipimasmately 50 millitorr; and (ai. ) etching the

Féb ec t”f}% R?ocrgs ¢ rt‘:)ct"il 5 %/%1' 1{%91 {0 gﬁgl'gg%le%h%g%tﬁoocf futtﬁ&@ompnses:

out es u
@ppr oxposingthy e@@O@mmosoaaw teaa gl sh%eﬂt@rlde plasma plasma for

approxiMBRIyo Oqggielrﬁln@geght m I I | torr. 18. The process of
aim,15, whergin t cl eani n further
B mpr T Hedtodis o Do RORULe pRaR R e hUHoY SRy
tahp edtehing the REniredd mrcrctaanay ngjnget h@n@dmsmm &eﬁom(ahrzut)z to about 4
1n1nutesqgf'ﬁ%%3;o%9 o@alpégd)flﬁiﬁ @fé'v@aﬁ %&'5 B{:’é’ésﬂi‘e b glgﬂ}&ﬁiéfeflf"& t millitorr;

erern furrc §OUI
(e rieloREbAcles rrrémn@foaarﬁwwg ARPEYSEPlesma fgr Bompbgyt,> to about

7 minutéaging) a (i es of GoprotithateBN 500N veattsapd B qtessBiead N pProRindtely 60 thillitorr;
d seconds to a first group of electrodes while a second
group of electrodes is grounded, wherein each
@ 9cteteldeg the elentrodramicroastay ysiog pn afgoalpdasmadgefomrabeye to about

12 minBQGRAG dHoNP oPippd:8ahilcBARD wdid dndh RébkdleRY aﬁ‘plﬁiéﬁﬂa%g} eight

for approxrnately 0.01to 6 0 seconds to the secon
millitorly oup of el ectrodes while the first group of

88. ect Tlogescdss oftl aiunibe svhesenmtha 2hetical ¢leamiveg innitod Airtheecomprises
an electfhhi2fl Foafitle'fidthod, WnoRRPHE ¥l HPSH il Ueah B HRABAises:

(a2.1) contacting a sulfuric acid solution with the surface of the electrodes, wherein the
sulfuric acid solution has a concentration of approximately 0.01 to 5 molar;

(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;

(a23) 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
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first group of electrodes while the second group of

el ectrodes is grounded and pul sing a current for
wappsosismat el y 0. 01 to 60 seconds to the seconPCTUS205/041906

of electrodes while the first group of el ectrodes

remai ns grounded for a cunul ative tinme of

approximately 1 to 60 mnutes. 19. The process of

claim 15, wherein the chenical cleaning nethod further

ibr PLsReing Lo %gbﬁ}eg% 'ea”'yg%é%’f‘yp@ﬂ;a Gflseconds to the

first grapl afteleotroddstwhilehiee moﬂdageup)éf didverodéseis prondés] andipaistrign current for

appmxﬁﬁh%elggg)ggg §p s&gﬁgg@o per r81.:111;% 8@%&@0&%\9@% tﬁ&ﬁrs‘? m%{o of

electrO@%éere@m glovngry for greum amvedmeaqf@pprozlm@tﬁlmletoﬁe rmn@igs 24

hour s Thafiﬁ')césl%%f Bhasth 29 8Whddéth Ehel hemRR] slbdrdiky nEIKBE hﬁ{Héf Somprises a
|nategéﬂpa to 95 degrees Celsius. 20.

hymmgﬁ?%%@ﬁ' SPUES §ORR"&%ct r ode microarray
¢anpr ceitaging @d)ydetgeh pergxith eolefi@cwitiothe smifaveardthcagleai®id ey wherein
the hyc@oééh?%f%ﬂé%@ﬁlﬁbﬂ ﬂai@édﬁ@&ﬁaﬁ&ﬁ’ ﬁ%}%r i Qt@ yrtQS IR pereent ga

e mcroarray. using eanln
volumeilwhemé they optasEng Hime fsfrom zlbout M@p@ﬁe rﬁo @wt Af h@% and the hydrogen
peroxidel seAstion ganﬁl:‘ﬁ:tah@@ mapmmmeﬁly A0ato 5 ekeglaedQeltine surface of
tZBe e I'E)EC%Q]? T cPean g an ele%tr Gn 1%1‘ asnacfl’grrlf rom about 2
AUL 65 US %K%% 7oK %%ﬁely 600
\A@t t s et@hmlgéhfp‘ﬂwmdp gn@balaqyprsm@ wndasemqnlgangtg methpdsiandr r ;
(B2) efeshihp Qletellh%tr%ﬂé @GEarkly utsﬁig a%h&ﬁfcw&@a?uﬂg%&ﬁo@n

I f b t n tes
AL o THE BRER o6 Flasp g oot Sieplestis e mflpodeomprises
fai@ss atchmsgfth@qmpﬁaoe(oﬁthe eleytrdnids n3ihg &t angon p]amda fa3om about 2 to
about ﬂ:ﬁﬁ‘lﬁ‘gb GQ?%QE?\?%F réf%ggrggf‘l%artag 66(%)21%{% %eaﬁqrgsﬁl%g)f 3@1@5{%@dy eight
mil ltOlﬁower of approximately 600 watts and a pressure of

Q@pr Oétcﬁﬁ@@ﬂlé’s@falé’lbf th blebtbddles si an Eﬂ}&eﬁ’ RE88 SorFfom about 5 to
I el n t he

abou FigflfEs Soe RE0 G B skp eGSO SR her o progfpately 50
millitoxgj and t he surface of the el ectrodes, wherein the

%& hf Ukichin ?%éjsu?ﬁlcé‘&f th8 efé@:?o&s ﬁﬁﬁ% it :pféﬁné’%or from about 8 to
I OXi Mg the electrodes are

about 1Qi1piEs Hipap ¥9W%&<t SERORT &@@W%?ﬂ%?%ﬁﬁe qgpyroximately eight

millitogpul sing a current for from about 0.01 to about 60

pgcon q‘ﬁ? Encchss o'f [ %ﬁm 9b Q\Vf?ergiB tl? %%ﬁ%%ﬁ%m\p@% Jﬁxgth?d %&?1819&5

group o ectrodes’i'’s

Piyup camactinga syluoneri¢ ﬁ‘%ﬂiﬂmc‘ﬁﬁs thiesurfecef hapleptriogdss, wherein the

sulfuri€Aced §dl@eRSias 6 RSceRtthisdn T approXidRdl 01000 § yraha e deditbdes are
secon o the second group of electrodes

t
ded“%ﬁ@ﬁ’??H¥QQPF§?mﬂggﬁ%an el ectrodes i s grounded; and
() ahlsmgnpavimg hefromehowl & thgbent G se@mtls foor fifst growp of

electro@é%%le% dsQéorfd%r?.gp&ftel& 0d&4e El%ﬁn&e‘a ¥ @re{n thStirs8 gr%ﬂp gﬁ’(i the second

ctro econd-group’ o ectrod

group C@Pﬁfﬁﬁt&@d’ ‘gﬁ]étypﬁ’é F?Pﬁ‘i‘@deés current for

(bs)  pulsing a current for from about 0.01 to about 60 seconds to the second group of
electrodes while the first group of electrodes is grounded; and

(bs)  alternating between pulsing a current for from about 0.01 to about 60 seconds to the
first group of electrodes while the second group of electrodes is grounded and pulsing a current for
from about 0.01 to about 60 seconds to the second group of electrodes while the first group of
electrodes remains grounded for a cumulative time of from about 1 to about 60 minutes.
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fromabout 0.01 to about 60 seconds to the second
group of electrodes while the first group of
web@essdes remai ns grounded for a cunul ati ve PCTYESTING/041906
fromabout 1 to about 60 m nutes.23. The process of
cl ai m 20, wherein the chem cal cleaning nethod
conpri ses a hydrogen peroxi de cl eani ng net hod, wherein
t he hydrogen peroxi de cl eani ng net hod conpri ses
§ ntacéing a h¥drpgen per oxi de solution with the ]
T f alBS Bocess 6T elpian £9,gWessein {sschenival feanifgsmeled comprises a
hydroggepapiidecisalit inotholashedeif GRAEAtdzeh beBxide cleafiiy al2eied comprises

e g B A BELA L R REE S iy o
peroxidesokution hasc cemesnsiation hEfrbmdbaydrb toabonti Ideesshiuby orlume), wherein
contacti@ TR 8 Héhfatiodt | HRMERPHour: KR BRI h8BindRORRESgen peroxide

. Celsius. .
solution temperal?ure is from about 20 to about 95 degrees Celsius.
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