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assays, the analyte is quantified by its capture and detection onta
solid support. One exanple of a surface-based assay is a DNA m croarray.
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secondary antibody for each protein. Analyte proteins are captured on
t he slochtzons agfose thetmigedarray surfacscensti apoll apriegpraidas piatsingde genedSolpmeee. 1 WO

03/ 063P % psech 16:301-306 (1998)). When a fluorescent-labeled DNA analyte sample is placed
20 over the surface of the array, individual DNA strands hybridize to complementary strands
within each array spot. The level of fluorescence detected quantifies the number of copies
. bound to the array surface and therefore the relative presence of each gene, while the location
of each spot determines the gene identity. Using arrays, it is theoretically possible to
simultaneously monitor the expression of all genes in the human genome. This is an
25  extremely powerful technique, with applications spanming all areas of genetics. (For some
- examples, see, the Chipping Forecast supplement to Nature Genetics 21 (1999)). Arrays can
also be fabricated using other binding moieties such as antibodies, proteins, haptens or
aptamers, in order to facilitate a wide vériety of bioassays in array format.
Other surface-based assays include microtitre plate-based ELISAs in which
30 the bottom of each well is coated with a different antibody. A protein sample is then added io
each welll along with a fluorescent-labeled secondary antibody for each protein. Analyte

proteins are captured on the surface of each well and secondarily labeled with a fluorophore.



4 JULY 2006 The fluorescence intensity at the bottom of each well is used
to quantify the amount of each analyte nolecule in the sanple.
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25 Differential chemical analyses of gene expresston and function require tools
that can resolve the complex mixture of molecules in a cell, quantify them and identify them,
even when present in trace amounts. The current tools of analytical chemistry for this
purpose are presently limited in each of these areas. One popular biomolecular separation
method is gel electrophoresis. Frequently, a first separation of proteins by isoelectric

30 focusing in a gel is coupled with a second separation by sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE). The result is a map that resolves proteins
according to the dimensions of isoelectric point (net charge) and size (i.e., mass). Although
useful, this method is limited in several ways. First, the method provides information only

about two characteristics of a biomolecule-mass and isoelectric point (“pI”). Second, the
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limted by the resol ving power of the gel. For exanple, nolecul es whose
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into the hundreds-of-thousands of  Daltons, various t echni ques havé been
uged. Kamasoand Hdlehicay. dgyplytieeieCiopusiry, #0t2389 2881(1858); Kafass qtall, Bionws. NALDI

the bﬂl@%hﬁ.%'agsssp%at?mmlé%qll g)ll%s(%ébt)j Oﬂlev{";s% r(])f e Pin %lbnseg rfb ﬂlgﬁt mass
spectrometers is shown, for example, in U.S. Pat. Nos. 4,694,167; 4,686,366, 4,295,046, and
5,045,694, incorporated herein by reference. '

Exemplary mass spectrometric formats include matrix assisted laser
25  desorptionfionization mass spectrometry (MALDI), see, e.g., U.S. Pat. No. 5,118,937
(Hillenkamp et al.) and U.S. Pat. No. 5,045,694 (Beavis and Chait), and surface enhanced
laser desorption/ionization mass spectrometry (SELDI), see, €.g., U.S. Pat. No. 5,719,060
(Hutchens and Yip), incorporated herein by reference.
Direct laser desorption/ionization of biomolecules, such as polypeptides and
30  nucleic acids, generally results in fragmentation of the biomolecules. To achieve desorption
and ionization of intact biomolecules having weights into the hundreds-of ~thousands of
Daltons, various techniques have been used. In one methodology developed in the 198(’s,
referred to as MALDI, the biomolecules are mixed in solution with an energy absorbing

organic molecule (“EAM?”), referred to as a “matrix.” The matrix is allowed to crystallize on
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organic nolecule ("EAM'), referr ed to as a "matrix." The matrix is
allowed to crystallize on 3 WO 03/064594 4 JULY 2006 a nmass spectronetry
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One notable attempt to overcome the deficiencies of known matrices relied

b
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upon chemically modifying the c}up by binding small molecular EAM to the surface of the
chip. See, for example, U.S. Patent No. 6,027,942; 6,020,208; 6,124,137; and Hutchens and
Yip, Tetrahedron Lett. 37: 5669-5672 (1996). The chemically modified chip is disclosed to
be advantageous in analyses in which it is desired to modify or derivatize the analyte
subsequent to its immobilization on the chip.

30 The prior methods, relying upon chemical derivatization of the chip substrate
with small molecular EAM lacks versatility in a number of regards. For example, attachment
of the EAM to the substrate requires the use of EAM and substrate materials having |
complementary reactive groups, thereby limiting the species that can be used for both the

chip and substrate. Moreover, incomplete reaction between EAM and the chip substrate can
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conpl enmentary reactive groups, thereby limting the species that can be
used for both the <chip and substrate. Moreover, inconplete reaction
bet ween %%?ﬂ&_%he chip substrate can 4 WD 031064:594 4 JULY 2006
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matri x of the invention enhances the accuracy of nolecular detection,
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polymeric matrix in place, obviating the necessity of pipetting matrix components onto the

chip prior to performing an analysis.
In a first aspect, the present invention provides a polymerizable monomer that
25  includes a polymerizable moiety and a photo-reactive group that includes an aryl nucleus
having a substituent thereon. The substituent preferably includes a carbonyl or carboxyl
group that is electronically conjugate.d to the = -system of the aryl nucleus.
In addition to the monomers, the present invention provides photo-reactive
polymeric materials. The polymeric materials of the invention include a photo-reactive
30  polymer that absorbs photo-irradiation fiom a high fluence source to generate thermal energy,
and transfers the thermal energy to allow desorption and jonization of the analyte molecules.
In one embodiment of the invention, the polymeric material is a homopolymer (optionally .

cross-linked) made from monomers comprising a moiety that absorbs the photo-irradiation



I n one enbodi nent of the invention, the polyneric material is a
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noi ety that absorbs the photo-irradiation 5 WD 03/064594 4 JULY 2006 and
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material attachegdidiford 0ehs HdnRca- prérﬁ&uao{h\ewrpﬁolog%eﬂie&ﬂomﬁe&qaa& ed to
recei ve anal yte nol ecul es. Moreover, the polyheri¢ material includes a
Bhot venedastwelb Folepample uhamc:bmwb@b@h@ﬂm or ttregd bg tfomred wnsier sushemshonf | uence
sour n I her ergy to
al | oévﬁﬂé‘ggg’%tp%ﬁg%nzépg%ﬁ%g é% ¢ %negd%ﬁ anrlfgé yct’fetﬁﬁo é%’ﬁ Ing‘{s0 ¥ anot her
aspettic ,polmlﬁ:an e P ndegoford amm;@drdsuat oi Medrup@suantRy Bt achawing a
surface. The device al.so includes a polynmeric material that is in contact
Wi t hp%rﬁg?%?ce The polyneric material can be reversibly |ayered onto the
surface or gﬂ@nﬁ%ﬂ A R ﬁ’gpzﬁ‘é{cﬁps hﬂr’&@éd?ﬂh@fgﬂﬂéah}ﬂn g pol ymeric
materi al | ncI udes a photo-reacti've polymer that absorbs b
APhot :tpeptmmdtrwt anglysisr dihms it instfabpeeh dlee swentoe rovigenedenties thhtinnbidessner gy,
and atllrb% te avmgas%rface and a polymeric material attached to the surface. The polymeric
material is adapted to receive analyte molecules. Moreover, the polymeric material includes
a photo-reactive polymer that absorbs photo-irradiation from a high fluence source to

generate thermal energy, and transfers the thermal energy to allow desorption and ionization

)
tn

of the analyte molecules.

In another aspect, there is provided a device that includes a substrate having a
surface. The device also includes a polymeric material that is in contact with surface. The
polymeric material can be reversibly layered onto the surface or it can be immobilized by a
binding modality. The polymeric material includes a photo-reactive polymer that absorbs
30  photo-irradiation from a high fluence source to generate thermal energy, and transfers said
thermal energy to allow desorption and jonization of an analyte in operative contact with said
photo-reactive polymer.

Also provided is a method of preparing a chip of the imvention. The method

includes depositing ento a chip a polymer that includes an EAM having the analyte-receiving

6



thermal energy to allow desorption and ionization of an analyte in
operative contact with said photo-reactive polyner. Also provided is a
met hod of preparing a chip of the invention. The nmethod i ncludes
deposi ti -8 chip a polynmer that includes an EAM having t he

anal yt e- ?&:%l :'ngg WD 03/ 064594 4 JULY 2006 and ener gy JEdsY280i6on

properties set forth above. The pol can be fornmed prjor to.its

e 061 PERECISGTIERE PEeE et 1 Do o e SR PG Rt ‘S8l ar y
embodepRffon dnftthe PRI GG k¢ bAHRThEL NHIRG! NG @{eﬁx;sﬁafrﬁel%beam?enﬁ yhstrate with
a pol ymer precursor. The precursofr includes a first photoreactive

pol ymethoddhtledessnotaeting Thuafase bf rerbspriscwitls 8 polysds ppoiusaer Thepkeciar eby
formn I r.of a photq-reactive paol . The resulting |layer of
phot Stk e B8 PiBleyihel atanERakls PoRondio e oGP  ace. 1
ag1ot PeFynRKeHN Hiddrdby RmRaH amgyer of h phy®treaiBleiRIyAGP GGk redulind b PGITt
invention provides a nmethod of analyzing a sanple. The method includes
desopbetageastive pelymer igontivbalbainphebilizesiarathe isigaqeh dn ahotbtickempiaryo -

pol yg&%io& réaérix that includes an EAM The matrix is a discrete polyner
t hat “T'SCeltHer  forned prior to its deposition onto the chip or,

al ternatively, In getfagbilfetaspéctstht pre@enttifecntibh providddiaSméthy @ oY higityAhSo
provi des ot her enbodiments of. co-polymnerized, linear polynmers. In one
exanfiapiet Fae athoddpelngss desorhinggng yppaipg tyt sample from a chip that meclnded a

oy ) X . . . _
B o B B MR MR LT PR TSRS 2 UL POt Ty Al
met hémmel pyibotoyics dapasition astodhe ctp pt,altermatidel 8,16 fonmedne sioxy Yis diyp. propyl

th late. | h nmbodi. . h it [ - pol _of
o cy oo e pROU IO REP T b PRI E e LYREPRETS | TR |1 o
furt befm@e, ﬁ&Eomfn&@tlid»ﬂ‘i‘é%%11:56'Pyn?érfb‘fbﬂ%l@-éi%ﬁinktha@t@lcﬁ?fﬁ&éhﬁﬁﬁliéqix&dhfftP' udes a

substrat'e.” Al so included is a pol ynerizabl e nonéneér that includes a
pol yaawylareadhenntieetmbodfienin thezomipositon e&axto-pelymenof etcyandw- exenpl ary

oto-reactive nmoiety is,an aryl | eus havi.n a substituent such as a
B L Brresno Srampte hi Tepahy ard e d doetb ) P ol eb et e o 1Y)
nucl ghsher dnltRiiiABI SBE SomBONAH RARD-FmASHREEFarRl4-t he present invention

wi || be apparent Tfromthe detaile escription that follows. 75 BRIEF
DESCRIeRIELGN OB Yo aDRAWINES! fdt@ctylomthasidetes t he ' H NI MR peaks and

structure of CI%CA%QI Fl %‘t éei.s t ge ' }—|VN${3R ﬁ&g;&%um ofl CI—1| dlég[ G 3is
a mass spect r um dBF P EFEF A B HSEUPR PIIWRT C1F SR HETS a
: substrate. Also included is a polymerizable monomer that includes a polymerizable moiety;
20  and a photo-reactive a moiety.. An exemplary photo-reactive moiety is an aryl nucleus having
a substituent such as-a carbonyl or carboxyl group conjugated to the r-system of the aryl
nuclens.
Other objects, advantages and aspects of the present invention will be apparent.

from the detailed description that follows.

|~
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BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 correlates the "H NMR peaks and structure of CHCAMA.
FIG. 2 is the "H NMR spectrum of CHCAMA. '
FIG. 3 is a-mass spectrumn of a peptide mixture, which was acquired using
30 poly-CHCAMA on a gold chip.
' FIG. 4 is a mass spectrum of a peptide mixture, which was acquired using

poly-DHBMA on a gold chip.



30 poly-CHCAMA on a gold chip. FIG 4 is a nmass spectrum of a peptide

m xture, which was acquired using poly-DHBVA on a gold chip. 7 WD

03/ 064594 4 JULY 2006 FIG 5 is a nass spectrum of a peptide m xture,

whi ch was abcgui red using poly-DHAPheMA on a gold chip. FIG 6 is a nass
spectrum Of 3"&@?}"[‘5 de m xture, which was acquired usiqggUIcY g6 nked
CHCAMA on a gold chip. 5 FIG 7 is a nmass spectrumof a peptide m xture,
whi ch was acqui T8&- 89 agnass spacsw-dfiaticptidpuiixinesy whodthyw DECOMEeOHOYVA on a

gel d chj % is a s_spectrum of a peptide m xture, which was
acqui nghpg eﬁAc?BﬁcﬁoﬁéPp'pol y- CHCAMA/ DHBMA on a gold chip. FIG 9 is a
conpari son of a ¥id.l6 9B SfasE HLLABTS PEES MRS wAiddepid uﬁéh@@i?f%}ure

obt ai ned usi n?ﬁ&A) an ener% absor bi ng” pol yner (pol y- CHCAMVR) of the

i nveneresalinkedr(F{CBMA vardl@cNpL DI using CHCA as the matrix. FIG 10 is a
| ow mass region . Qf. i rest of . the SS,. ct.ra of. Fl 9. Fl .11 is a
mbs Spect ram of G- JabE PEE® e AP URC TR, BuiPotfs ant fhsifd ey
copol yree-1@fke€ bolgiaN fol4-INEGDACAVITOT MDA @M Ghiﬁ.Ci d and styrene. 15 FIG
12 is a mass spectrum of a peptide m xture, which was acquired using a
copol ymer of 2, HGi8ibeniss shesirssaolisarpide mpeiee, alirharssacquiredyane ¥ G 13

is a L f i 1 . whi ch was acquired using a
pol ym@ﬁ%ﬁ%?@]&%?ﬁgg%ﬁgﬁg%%‘%&one. FIG 14 are mass spectra of
a peptide.  m xt WIG. bk cbmperi@nad@uill ethssisingg neess Jfkctompd] aypeptide
of a- cyano- 4- nef hacryl gxyci nnam ¢_aci.d and acrylic, id. The top figure
ohBue Miess, Pbﬁamaﬁpﬁlaﬁﬁéiw BRFTBY 2RSOHI PR EIh lﬁﬁﬁfﬁ@%ﬁﬂ HABATIPREOR, us ng-
homp%gﬁg hdhd BYQN0T udn B HeC Ly ety Ci nnam ¢ acid and the bottom

0

figure s esorption/ionization of peptide sanple using a copol yner
of cyano- 4- met hddiGy18y$ aloye imassaregonadiinerentofdbe plasespeaicd df FIG. 1 G 15 s

a mass spectrumy pepti de sanpl e .acqui.red. usi ng, a, co-pal y. of
2 Cyano- a- met hadsT A RERbEFT EATER A r i D e B TR T w M
NMBss  $iest dopdlynt P bdyand-BensBea o Ry PiaRihitasiBssoffede on the pol ymer
filmof Exanple 13 using an amoniumsulfate solution. FIG 16 is a mass
spéctrum of a pepiliid 2gaarplass spegiimed apspinde midurepwhigheras acquired using a
copolymer of 2, 5-dimethacryloyoxy benzoic acid and acrylic acid.
FIG. 13 is a mass spectrum of a peptide mixture, which was acquired using a
polymer of 2,6-dimethacryloyloxyacetophenone.
FIG. 14 are mass spectra of a peptide mixture, which were acquired using a
20  co-polymer of a-cyano-4-methacryloxycinnamic acid and acrylic acid. The top figure shows
desorption/ionization of peptide sample on laser irradiation using homopolymer with cyano-
4-methacryloyloxycinnamic acid and the bottom figure shows desorption/ionization of
peptide sample using a copolymer of cyano-4-methacryloyloxycinnamic acid and acrylic
acid.

e g

FIG. 15 1s a mass spectruim of a peptide saniple acquired using a co-polymer

o
Lh

of a-cyano-4-methacryloyloxycinnamic acid and octadecylmethacrylate. The mass spectrum
displays ihe specira of peptides adsorbed on the polymer film of Example 13 using an
ammonium sulfate solution.

FIG. 16 is a mass spectrum of a peptide sample acquired using a co-polymer
30 of a-cyano-4-methacryloyloxycinnamic acid and octadecylmethacrylate. The mass spectrum
displays the spectra of peptides adsorbed on the polymer film of Example 13 using an urea

solution.



30 of a-cyano-4-nethacryl oyl oxyci nnam ¢ acid and oct adecyl net hacryl at e.
The mass spectrum displays the spectra of peptides adsorbed on the

pol ymer fi, @B%Bé?anpl e 13 using an area solution. 8 WD 03/064594 4 JULY
2006 DETAI'L CRI PTI ON OF THE | NVENTI ON Abbr evi at JbdsY2M6Def i ni ti ons

CGoAWR, - as used PSP ESERI BTSN kAN TR oy i e ¢ 5
aci d. ABB%ﬁamﬁeﬁlﬁﬁ@‘{ss to a polymer incorporating a nononer derived
from CHCAVA. "DHBMA, " as used herein refers to 2,5-di nethacryl oyl oxy

benzoi ¢ acid. “@HCWD&Bwﬂdhenemf@f@s too-ay ol Wﬁrom@on@nmemdqg a nononer
derived from DHB Phe ed herein g}r@&_tl

2, 6- di et hacryl o&ﬁ etaéb‘ﬁ E‘n re EF“W%FV‘"BT%’? yioylepysinpapys o

PO yNRSigl Qbiﬁg’ y ," as used
hce)jr ei nlr e?lg@g eneg‘gF]y}gr%Irr;I%%gPeJr%ﬁfgac rylat EMleriy " PoI y- DEGDVA, "
refer@HlG:AMApol yrrer i ncorporatl ng a nononer derived from DEGDI\/A As used
herein, "MALD " trix-Assis aser on/I ni zati on.
YSELDI 6 osedD BB S ui et reRiia 2o BRMCBAoTor pher weid

Desor nidlgamma}éf@@ 104 ﬁﬁyﬁaﬂ uﬁgrﬁ&&&g%smnéﬁeﬁwéd Eenropbagk Enhanced
for Neat Desorptlon uSed heréin, "TOF" stands for Tinme-of-Flight. 20

As used herein, DH\AIPB%Mﬁef asr@eddiemsgf@paiﬁmpﬂlycryl%éome@opimmm

" MAL DL - to Matrix-assiste aser pt n/| oni zati on
- Gl R aTed e it RSP ane A on S BRI AR Crer oy
absorbHﬂ@HﬁM@cul e (m)l ety)" is a corrponent of a "photo-reactive

pol ymer." 25 As used herein, the term"operative contact," refers to a

rel ati onshi p betWESPMAL a54asd hescingefers tg r@&@@l}'ﬂf@ﬁ@h@@@dwtwé@rme an
can e B B o B L M IR, T erra
source to the EAIS/hJsd&shmn;d ‘MAEBIhreferhéo M’;ﬂtm -Aznistey Leser
stongSlo%l{mﬁ 0|mzz<'§1l 1(l)ﬁ)_n refers to converting
“SELDI,” as used herein refers to Surface Enhanced for Laser
Desorption/Ionization.
“SEND,” as used herein refers to Surface Enhanced for Neat Desorption.
Asused herein, “TOF” stands for Time-of-Flight.

20 : As used herein, “MS” refers to Mass Spectrometry..

As used herein “MALDI-TOF MS” refers to Matrix-assisted laser
desorption/ionization timé—of—ﬂight mass spectrometry.

As used herein, the term “energy absorbing molecule {moiety)” is a
component of a “photo-reactive polymer.”

25 As used herein, the term “operative contact,” refers to a relationship betwesn
an analyte and a photo-reactive polymer or an energy absorbing moiety of a photo-reactive
polymer in which the analyte can be desorbed from the polymer by energy transferred from
an external sourée to the EAM. '

As used herein, the term “analyte desorption/ic')nization” refers to converting

30  an analyte into the gas phase as an ion.

The term “matrix” refers to a plurality of generally acidic, energy absorbing

chemicals (e.g., nicotinic or sinapinic acid) that assist in the desorption (e.g., by laser



30 an analyte into the gas phase as an ion. The term"matrix" refers to a -
plurality of generally acidic, energy absorbing chemcals (e.g., '
ni cotlnlc or sinapinic acid) that assist in the desorption (e.g., by

| aser %g?{' 64594 4 JULY 2006 irradiation) and ionization of the

anal yte i &¥gaseous or vapor phase as intact mﬂdlllla¥r20060ns As
used  herein, "energy.,absorbing nplecule, or noiety (EAM" refers to a -
lig hﬂﬂa@sgféma.aﬁa igpgtionclthemalyihmie Pesstsous or wqrwéa%qﬁrSfla@@t Belegnlyy obe

el em;&f (as in the case 5 of SEND), facilitate the neat desorption of

mol ecul eés into the gaseous or vapor phase for subsequent acceleration as
i ntact nol ecul aks nsdhersds “esaedy hesoehing ndodesty, pt hoiety (RARDS rdferstthe

depa §§Of anal yte fro t he surface and/or the entry of the analyte

i nt o LENHERSEFRILE siesies thatew eratedi o the sgfrcs of iagmobe eleapmt (1Hinthecdse ocess
0f Cro?@tE , Wcili&ledhhE 408 Irﬁ\ﬂ)n HhARaN & iftoA e gﬁ%%%g bf:@z.ld) @goequal to

pl us or Us one or nore electron units. Wer ubsti t groups are
specistlbsequd:mabtmﬂd:mﬁmmmtﬁntmoﬁculah@mﬁcal f ormul ae, vvrl tten fromleft: to

right, they equall nconpass the,c | | |dent| bst tuents
which’ woul d T o< FSef Ty Fﬁoﬁlﬁl"tﬂhée Ifsta@afu?(e@artpmﬁ r%h’fe Gl e.g.,

‘mz@mfh&add%r@ﬂ@%rﬁ@ftﬁé%ﬁalgt‘é%th% gab¥didy haSeNHS( 0)2- is also |ntended to
represent. -3(0) , he terns a kyl," by itself or as part of

anot her substi thewnted hemeamsionization’srefos hetbaipsecess af erdating agtretaingkg oroam
an chain arbon. radi cal onbi.nati on thereof,
| c%ggr#g’tebaéq fu‘ﬂjflalsca rgFgﬂu%Xgﬁﬁlg LGS oé]le)%ﬁ%dé? ﬁ{eﬁﬁ‘%ﬁ%d can incl ude d|
and mul ti val erfyheRdiubaltsent Ig&)ﬂpﬁlﬁretsbeclﬂmﬁthe@xf cohFEidhabtioEcdesi gnat ed
Cl - Clo neans one to, ten carbgns) mpl es of saturated

hyaré@ams% WriftmdEems 1ofhio eld, theyequalz emmwasmeeal%ca odaﬁv@aﬂps such as

met h

sec- %B?Stﬁﬁchc hwe(ggﬁ“es?cycp{ﬁ%h Hﬁgﬁ)ﬁ!‘e %%/cqj(i)%%{(lt)%{/ ﬁeg (FH 2 ool 0gs

and iistendadsoalso eaite -€QEHp, eNHSfQ)pensta;sb 1nﬁencﬂm$d30lr¢pmsd1ﬂapt—$@)zHchaWI and
e like. An unsaturat, al u aV| or nor.e double

Egnds or triple IR 2 el%i]arﬁg?% 83@%93 B %ﬁﬂ" ‘&r’@ﬁfﬁs PHESSude, but

are R@teriisdisteek, h@traibhf‘(yﬂ bra&hl@ﬂ eREAYdr ¢ &ﬁ@ﬁ&droca%béﬁﬁ@%l Qﬁ‘)ﬁbmbma‘ﬂon

2- (but ad| en BJent adi enyl, 3 25 (1, 4-pentadi enyl), hynyl, 1- and

1),
3- pr &y ¥ @gh&y lly sghgate @WOgﬁ@polwwrt@gtydaﬁ@can %Mﬁﬁl- affe term

" al kyl 1tw£1%ﬁ§§m£’1%'}§{v¥ﬂ§§ﬁ &g‘xﬁgﬂof'cﬁrb%h et al‘?& 9ed'(p8|¢"d8 Iﬁé)a%?one to

derlv I'ves I'n nore suc
" het esroedrbols).” EAhrhyles of sinprated hythobarkoe reldltmls.*. mdludbdadt)achr mtanﬂnmd tgy oups are
rnmed "ho term"hetero in c?nblnatlon

th %Wﬁg&f‘ 1ﬁ“|h3’}r§g}¥§ n-propyil, 1sopr0p§q n- butyl t—gutyi lsobutyqrsec-but

cyclohexyl, (cyclohexylmethyl, cyclopropylmethyl, homologs and isomers of, for example,
n-pentyl, n-hexyl, n-heptyl, n-octyl, and the like. An unsaturated alkyl group is one having
one or more double bonds or triple bonds. Examples of unsaturated alkyl groups inchide, but
are not limited to, vinyl, 2-propenyl, crotyl, 2-isopentenyl, 2-(butadienyl), 2,4-pentadienyl, 3-
25  (1,4-pentadienyl), ethynyl, 1- and 3-propynyl, 3-butynyl, and the higher homologs and
isomers. The term “alkyl,” unless otherwise noted, i1s also meant to include those derivatives
of alkyl defined in more detail below, such as “heteroa]kyl.” Alkyl groups, which are limited -
to hydrocarbon groups are termed “homoalkyl”.
The term “heteroalkyl,” by itself or in combination with another term, means,
30  unless otherwise stated, a stable straight or branched chain, or ¢yclic hydrocarbon radical, or
combinations thereof, consisting of the stated number of carbon atoms and at least one
heteroatom selected from the group consisting of O, N, St and S, and wherein the nitrogen
and sulfur atoms may optionally be oxidized and the nitrogen heteroatom may optionally be

quaternized. The heteroatom(s) O, N and S and Si may be placed at any interior position of

10



30 unless otherw se stated, a stable straight or branched chain, or
cyclic hydrocarbon radical, or conbinations thereof, consisting of the
st at ed nyhdegso@kocarbon atonms and at |east one heteroatom sel ected from
the group consisting of 0, N, Si and S, and wherein 4 HUYt2den and

> 9r ouk _ " an e
oot dhe FhORUITEoRRYl ATGk A AT BE 07 el s RHARERD BELARlET o

| aced tiad e N B fir preRide] 0N atdf nct GnNadQ3/ Q6K SO, -0-CHL, Y-CH) OBH1- el -

Ee?gr tl kmlaw?]gﬂ m:]plgiﬁ?ﬁje J|c}f)us1i ilz)n at whi/cEE?he éll kyIHbgrc(%It%p i£s attached
Lo ¢ et ch b (G) i rioeaite-Chi b S dats teklo b S0 | i m o
| G0 Toprer O e G T B A T TN B e

- Si ( @B hterodtbins Sidy Ne EGtBoutArRdsucisGbt 8aBiiR), ~CH3-NIOCH; and vOHREE er oat ons
Y BTGy e By S e vy b of
anot fiﬁéan?%“&ﬁa‘éédﬂ fical BEARE ﬁﬂg&@?@&%@g_@&%gﬂw byEtht ﬁﬁrﬁgg@?} &Fm@al kyl

as exenplified, but not Iirmte S- CH2- CH2-
- CH2 (S CHCHHC HbiHnGHEH -0 HE e NOR CKiyd. dfver hgteoeatisyledegrenpm hetematasan al so

occupy_ejther or .both. of t chain ternini {e.qg., al eneoxy,

ol o ER s SR 5PV s P8 2Rl o rriyeme Al iR AR R e sti11
flor t heyledeaming®d, kiklyRAedi Athoh SiEihe &icky | RINEfurther) KdrUk A ERLERR, hefPoAJIeRE at i on
of the linking group is inplied by the direction in which the Tornula of

t he Iinikigrgyouponp ongntyiantaidhe ligdpg asexnps enplicd dyftbe dirediondy ok the
repr . - - o) %~ X i u—%ﬁ:@ 0 I and
het "e?%lgﬂgg IOP!ra{ggllncl:%q%(ng %‘Iﬂl’:\{g |“G’§|&ﬁg I?toﬁése gl?’gﬁybg)%ﬂa .. %Ifie%eﬁrr %%]el?’rbiégl to as
al kyl-€i6),Ri} kedyR’C(B%t.er oal kyl ene, het eroal kenyl, al kynyl, cycl oal kyl,
het erocycl oal | cyl , .cycl pal kenyl,, d heterocycl oal kenyl ). can be one or
more of a vari e%l‘ﬂbs%tflgnt@gﬁﬁlbesﬂggl a@@?‘@@rqaﬁl@ﬂfa%‘fﬁls Gﬂéuﬁa}%ﬁiﬂf@a SYPS-or , =0,
IBR offehréred td¥8 4k lemsﬁ{elgl,hﬁf]téi‘gﬁl?ylene, §Etlé’rd3ﬂfégyl, aﬂ%@c%loalkﬁ%o) R, .
-C2R, -CONR R', -&&(OjNR' ., -NR'CCOR, -NR-C(ORR'R"'" -NR'C(O 2R,
- NR- benroaycRalivheloatkenyirnd IRy enyl) capbegpr) g moregf@)vapety of

S(O ' eles - - NER, -i DHa_ 8% Ar2NGi A1 z to
(2n ﬁ@ﬂgﬁﬁléfggﬁ%&mwgﬂ{’gﬁglmhu LPOSARR TR GHON SRR LG8 Blidhent O
R, RSIR'R'R?”,aDC(OR")-CHayR’, pCetRT, aOOWR R {OBNRI R, -8iREIC(OIRhydr ogen, .
subst |t ut or unsubsfituted het Kyl Substit -9k unsubstituted
oyt AREORR S R G AR IR K ayBne N BT Rt

gpsu t,t;,iib;\ﬁzt;ltg&)}?}k%yém?tf@x’y-mwm@qm QXY MR WP S nuRbePdahbRk it S4roups.
When & Conpound of 25 the invention includes nore than one R group, for
exanpp €medghwhdre nfids the detalupenties of ¢pblepineie me pychgedied &, BS, Rrenéach R,

B et e =
~ substituted or unsubstituted aryl, e.g., aryl substituted with 1-3 halogens, substituted or
| unsubstituted alkyl, alkoxy or thioélkoxy groups, or arylalkyl groups. When a compound of
25 the invention includés more than one R group, for examp]é, each of the R groups is
independently selected as are each R°, R”, R’ and R™ groups when more than one of these
groups is present. When R’ and R” are attached to the same nitrogen atom, they can be
combined with the nitrogén atom to form a 5-, 6-, or 7-membered ring. For example, -NR’R”
is meant to include, but not be limited to, 1-pyrrolidiny! and 4-morpholinyl. From the abeve
30  discussion of substituents, one of skill in the art will understand that the term *“alkyl” is meant
to include groups including carbon atoms bound to groups other than hydrogen groups, such
as haloalkyl (e.g., -CF3 and -CH2CF3) and acyl {e.g., -C(O)CH3, -C(O)CF3, -C(O)CH,0CH,;,
and the like).
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conbined with the nitrogen atomto forma 5-, 6-, or 7-nmenbered ring. For
exanple, -NRR'" is neant to include, but not be limted to,
1-pyrrolidinyl and 4-norpholinyl. Fromthe above 30 di scussion of
subst i t USROG of skill in the art will understardJURaY 2006 t er m
"alkyl" is meant to include groups including carbon atons bound to
groups ot her tHamtﬁmd?mg@nngm&um@msQﬂmnwmasHM@Le@bkyhmmmﬁgﬁ aro@Egc,and

[ oy heeRiEng DBy e b B4 S6diete Fas bep e ke Gedieth fifdet 1°

ot heritiggpwhichffusai ﬂ@gétﬁ%ﬂiﬂt&@&@e&m@l@o rlﬂfe't@mn e aﬁbms fodast i t uent
whi ch can be a single ring or nultiple rings ( refera from to 3

ri ng<FouHsi(enriagss tifag §@rdamcfgem preg togfpur hatreatosaglestedifo tﬂ!éci ﬁ;

tSur haran s AReEEEmCe B vonle S3ich b aggamgag ﬂ?ﬂ%%'l Aol "ana”

sul f wptishalBqateniagd.| Ametetdar Mrslizeah beatdckdibtohé feﬂ%ﬁﬁe@bﬁ%&hd&ﬁﬂe
opti onal lﬁ' guat erni zed. A heteroaryl jgﬁé_l(})'up can be attached to the
r enaiUH@EER 8fheterpatorp) b@ml@nuft&p&;@ﬁcﬁo nseheserpanb gronpsinciudg p@mkm es of

P L R . T ST O v e

i m gammtﬂ@tblyl S-innit sladd| wrazxﬁylly 2kaydlyl, 2-0&)12:21@ ?Lpheﬂyl%@ﬁi&ﬂo}/ﬁ,i 5-|oxazoly],
_bhen: 47

507 cosouiepPl oot Sisotsolniadorivt Siphraidobyhineavh Agnt Sy

2-1 h'ZGﬂE(ényl 3 ﬂqmngpilpyr%ypﬁfﬁﬂﬁdh 43py9iﬁ"yl @Y;!vzvmﬂld%y r4'—%\}ﬂzng1d§{ pyrimdyl,

4-pyrim dy] énzot hi azol benzi’m 5-i ndol yI
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3- qui_nel ui.no S ent s . f.or, t he .ab not ed
I T RS R S R SR e T R
accepiotdd #ykatddetero il ing swedﬁ&eer sdhetedRbwhe Eotupf @vdehiabld substit@adns " ar yl "
when used in conbination with other teens (e.g., aryloxy, arylthioxy,
é?yl SeRSAIoedivgloMides both aryl and heteroaryl rings as defined above.

Simlar to the yBad &%@rtémd%mf’ ied ubQf in Aaﬁﬂﬁm()h vvlﬁ%tﬁe,l terrhd)&, A7 V|

substltuents and hetefoaryl substituents are generally referred t0 as
" ar y largdokws taryltheortys arydalyl) etheeobothlardGing hoerdarylamtgs a8 despbaboiveel y and

are varied and sel.ect fr.o for, e l.e:.. hal oge - =0, .NR |
NOR . -NR R S'S t etﬁ% ents de %%r%e ot the %&a@caj %%y&dbsu B
CSI:R.&R?\I %ctg%ﬁf@ahﬁﬁtﬁlegtso z)Ng g@iﬁf@SIB'f seferMdd to @6 gﬁﬂ}‘ﬁsﬁgnuenﬂﬁ%& gﬁe'fé?o:(a:r'\l vl

2fyop subghituents, smc@#r@pwyé areg ‘f%'ii 6{1@:?@1@5?17Cgffféﬁk jor exampier bé‘PéG@*O&)‘aQ | cyl ,

|2 HFDER. HANINIGRET G 28HR:40 - SReRAR - Qhef oUIRSIOIRY, pRER: val ences o

the aromatic ri'ng system’ an , are preferably

i nde GEMIBIRT,yOSECOBER RY, FINRICEY)BY 008, C((@\lm”é,l R\W”C&@ﬁRﬁet er oal kyl ,
unsubgh pHuearith -21g R KRIL -SIRENRY LG U RGO RN and

(uns l;\B, -CH(Ph),, fluoro(Cy-Cslalkoxy, and fluoro(C;-Cylalkyl, in a number ranging from zero to

25  the total number of open valences on the aromatic ring system; and where R’, R”, R’ and
R are preferably independently selected from hydrogen, (C;-Cg)alkyl and heteroalkyl,
unsubstituted aryl and heteroaryl, (unsubstituted aryl)-(C;-Cas)alkyl, and (unsubstituted -
aryDoxy-(C;-Cy)atkyl. When a compound of the invention include_s more than one R group,
for example, each of the R groups is independently selected as are each R’, R”, R”” and R™

30 groups when more than one of these groups is present.

Two of the aryl substituents on adjacent atoms of the aryl or heteroaryl ring

may optionally be replaced with a substituent of the formula ~T-C(0)-(CRR*)q-U-, wherein T
and U are indépendent]y ~NR-, -O-, -CRR’- or a single bond, and q is an integer of from 0 to

3. Altematively, two of the substituents on adjacent atoms of the aryl or heteroaryl ring may
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aryl)oxy- (G -C4)al kyl. When a conpound of the invention includes nore
than one R group, for exanple, each of the R groups is independently
selected as are each R, R', R'" and R'" 30 groups when nore than one of
t hese gr owp3jo8sspr esent . Tvvo of the aryl substituents_on adjacent atons
of the aryl or heteroaryl ring may optionally be rehdtde¥ 200n a
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th 64594 4 J 006 [ 1 b
oo o Zc il ATESEIRRY et B pdiE oPs I O Potsd Ripned e ione and b
are bodgpeedemhlaoubRRBond. AlematiNiy, twofithe s%@)ituents %%%ceuta%ﬁ:@)o’%m - or

a single'bond, and r is an integer of from1l to 4. One of the single
bénds thsraryle hn@warylrrglgs@a)f eptivaall s replacedivih [2ypubgisuens pf azaefdmulah a doubl e

bond. " {1 tuent t, at th
ary SPRRIFBACR S e Sl oo BB BBl AR o 2L R e o
the favrul @--—S(@RRSXG)% drCR(%NR& ,Thdmbﬁstﬁerﬂsﬁﬂ H’, qCeande IHrde
i ntegers of fromO to 3 , .and X 0) 2-,
or - S( Herpadentlyrselectsddiem bu@"ﬁgﬁn w Suhstltutﬁi Oéﬁﬂﬁuhsmtuéqdécm()eﬁ)éﬂﬁé{bl y

d dent | d
i ndependent | y SE@%#@? {\1{] %%ﬁv BEEht 4 m%HPi%tb'o&P%@Qtlnﬁg dthg]%‘{@ﬁq?h’cb'ie%

(g -C20) al kyl . e terns 1's neant
siibst fdarutsed ttenddivatedibslidgal.ut ed 10 forns of the indicated radical.
"Miety" refers, to.the Ieculethat | tached to. anot her

i ety,  The. symdgic eleiodheafisn et SEBFEYE S Gtaniet aBrReeROE A
substituent groyRe sl “RS 1§£g@ﬁ§a@9‘oﬁr6ﬂ%&p@@£ Tepttsaitls @ubkiBIRs Liohy't ed

al kyl, substituted or unsubstrtuted heteroal kyl, substituted of
unsubdhat t&ﬁ@b@teéﬂ‘rpm subgtiigtedton pasnbavtuted ellydsubsittetsd ivs vaybatiiped and 15

Subst bGP URRHREL] Lt es gt SLPSNELH i BEONRRL e BYIRAbyLald

whet her as a per en et
i i5di Caltﬁahtdfﬂeorpmsuﬁshatedlﬁut@bcﬁch&gcb@pl ayed rml ety |s attached to the
remai nder of th

nol ecul e S used herein, the term
"het er oat ont' is%h% ﬁ‘%mﬁa@ %y%@ a3 éyoné:%dlﬁﬁﬂ?}‘e@déﬁﬁpmwlaélﬂ?ur (S)
and shhhERRichk e pofiiat Mfin%h thédis Eéggyéauﬁﬁ@tyh@a@mem@ﬂ’e&iezhamtﬂaf‘oﬁl@@c' es of.
interest in an assay m xture. enpl ary "anal ytes include, but are not

|i m t elecylegediidsupprit, %t i ons thereof, enzynes, antibodi es and ot her

D ST S BV AR S PP o e T
rEansndrogeb §Na b éuyr (Shimttilicon (Si). '
“Analyte,” as utilized herein refers to the species of interest in an assay

mixture. Exemplary analy‘teé include, but are not limited to cells and portions thereof,
enzymes, antibodies and other biomolecules, drugs, pesticides, herbicides, agents of war and
other bioactive agents.

25 The term “substance to be assayed” as used herein means a substance, which:
is detected qualitatively or Quantitatively by the process or the device of the present :
invention. Examples of such substances include antibodies, antibody fragments, antigens,
polypeptides, glycoproteins, polysaccharides, complex glycolipids, nucleic acids, effector
molecules, receptor molecules, enzymes, inhibitors and the Iike.

30 The term, “assay mixture,” refers to a mixture that includes the analyte and
other components. The other components are, for example, diluents, buffers, detergents, and
contaminating species, debris and the like that are found mixed with the analyte. Illustrative

examples include urine, sera, blood plasma, total blood, saliva, tear fluid, cerebrospinal fluid,

secretory fluids from nipples and the like. Also included are solid, gel or sol substances such
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is detected qualitatively or quantitatively by the process or the device
of the present invention. Exanples of such substances incl ude

anti bodi es, antibody fragnents, antigens, polypeptides, glyeoproteins,
pol ysacc M pH¥tconpl ex gl ycol i pids, nucleic acids,4 JULSX 2006 nol ecul es,
receptor nolecules, enzynmes, inhibitors and the like. 30 The term "assay
m Xt as epdcus, dody sistues,acelts xidnhe lide atspendddistedissoheddn dilyyidanatadals ehdhess
conp%ngt% The ot her co%gfnen s are, for example, diluents, buffers,
det ePyLiTHss extaaripnts, Sp ey Species, debris and the like that are
foetid mxed w ihydRgeaRak Mﬁ(ﬁelc lal:xh“%éaﬂ& DYEA, I@f g@% -d3GAd B IENE,

sera, blood plasma, total blood, saliva, tear cerebréspinal fluid,
secr @trem@edt buingse Iﬁlghimaggrpgﬁte@ hglvrd:hzatmnl Thédéss, afiddsmm cheinindéthodifecatots d, gel

h.1 03/ 0645 4 JULY 200 , b
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SUC iAforn e PRionSKEAL! kbR MO Sgcbniihe, bRt ieeilyBeralin.

nuclelc aci d" means NA, singl'e-stranded,” doubl e- strande or nore
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i soguani di ne and the |ike. Nucleic acids can also include non-natural
Basegnodifiestions sushors carpingéth aBHRor Aeraphonaiane et meity.can al so incl ude
3 ot 5 1S TR ARR, ER AR R Be e PRl WL ARG of
an ngoiaed dpetied tacwgh qmﬂahchdwdﬁdmwdﬂwaﬁmgﬂd tank d@obpepidde. aWhen tat | vel y

referred to as a polypeptide. \Wen am no aci ds are. a-am ng acids,
ei t h@fipp acigs aisrg-aming ackisesitisr ﬂ%%mbisro@&r oy hs fspriicahisgmer ke

ohenyF oyt ol AR B B ot PR e B AT o, ot er e

aoi nmoﬁma@nﬁah ate alseinohtied efemmenbdogrdumaydanino beldytiadalemot Benepr s ent
i nventi on. t he am no acids used in tgihglre present, i nvention ma%/

ei t h&PoRdd rw 3159 be useddp thePrespRpIny enticdly il S0Yap asids Psedgp dredipsent

addi t4QioAly Fﬂ%ﬂ'beoé?ﬂ%f @eW TR $PnRE e TR £ OisbReis e khddlfy PeftRAl MNvent . on.
For a gener a _

addition, other peptldomlmetics are also useful in the present invention. For a general

review, see, Spatola, A. F., in CHEMISTRY AND BIOCHEMISTRY OF AMINO ACIDS, PEPTIDES

]
Lh

. AND PROTEINS, B. Weinstein, eds., Marcel Dekker, New York, p. 267 (1983).

The term “amind acid” refers to naturally occurring and synthetic amino acids,
as well as amino acid analogs and amino acid mimetics that function in 2 manner similar to
the naturally occurring amino acids. Naturally occurring amino acids are those encoded by
the genetic code, as \%fell as those amino acids that are later modified, e.g., hydroxyproline, y-

30 carboxyglutamate, and O-phosphoserine. Amino acid analogs refers to compotnds that have
' the same basic chemical structure as a naturally occurring amino acid, i.e., an o carbon that is
bound to a hydrogen, a carboxyl group, an amino group, and an R group, .g., homoserine,

norleucine, methionine sulfoxide, methionine methyl sulfonium. Such analogs have modified
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review, see, Spatola, A F., in CHEM STRY AND Bl OCHEM STRY OF AM NO
ACI DS, PEPTIDES 25 . ,;t ti PROTEINS, B. Winstein, eds., Mrcel Dekker,
New Yor K o3/6859f (1953). The term "am no acid" refers to naturally
occurring and/ synthetic amno acids, as well as am 4JULY2@0@I ogs and

amn i 1 et | ; ' .0 il ar ally
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03/ 062592124, PHCY PR AGF ﬁzﬂtd@?lg.g 2 deFceitieiepeyticoriachaes B@PEpt i de
backbangsisteRidlio aghfil ShfcSRIR PasE i RERhGRe foith 8 S B Bin VR ally .
occurring amno acid. Amno acid mmetics refers to chem cal ~conpounds

t hat ihtaeanetabolite stthmpeamhaceuiical dithvilyr ot pinposestofi theagemembinvetam, ted
structure_of an, am no td but, which functions i,n a ner. simlar to a
nat uﬁmsy REERFP ﬁ%e%n?r?% (g’ﬁ d?ncgmpﬁgpglp@ﬁf’?a&gﬁﬁgﬂg"m “HWE" refers to
any Ghaemfaaé, or biological material, .conmpound, or conposition capable of
inducing a desired therapeutic effect when properly administered to a
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Vi VO _ i i ' ar ' J Vi .. F of the
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functjonalify" gs used herein neans.a npiety, whigh s an affinity for
= cerbarioalid et igerici e PEARLISRERcs Bsengelily CHoT RIS o

M8i etpin&AP AlcBotalBbs bﬁﬁ%ﬁﬁﬁﬁﬂcﬁgviﬁ‘cﬁﬁgécﬁﬁ@&'de?qp?lﬂktsﬁf’d}ﬁﬁhﬁi@, i mobi li ze .
it on the chip of the invention. Binding functionalities of use in

pr actlivérapjobisehydraphehic. vamden tWasts iateacterrcamal dombighionsthesepfaPhispedfc
D it hnet SEh . . ' _ .
yalr ot R RBED 6ot M b B AOER Rt SIS B e ipapiyine

i Nt ercetor aiGe anNhe abody ingtdctings.t her eof . Bi ospecific binding
functionalities_generally involve conp|]enmentary 3-di nensional structures
i nvol-.vi ng one ' @ﬁtgqlﬁg By i1t %@Pirﬁ%éitoﬁ’?@cfl%% Ae1%88k ect i on
BaANSyro@ield _%?@.'hé‘ﬁﬁﬁébfﬂiéz%’faﬁro&* HeBuffiRe k) DYaRaPdONBb ﬂ?eqjiﬂ&i_ﬁg weRoRMit) he

i b T zation of the substance to be assayed onto the binding _

f unctiyovialal judgent e byuesing adippeapriatsrexkeynal sneagung mpipropnti deperdang ar nal
measu[fli ng i,nst rupent dependi ng on _

e signal prop
The term “attached,” and “immobilized” are used interchangeably herein and
they encompass interactions including, but not limited to, covalent bonding, ionic bonding,
25  elecirostatic interacﬁons, hydrogen bonding, hydrophobic-hydrophobic interaction,
hydrophilic-hydrophilic interaction, chemisorption, physisorption and combinations thereof. -
The teﬁm “independently selected” is used herein to indicate that the groups so
described can be ;dentical or different.
The term “biomolecnle” or “bioorganic molecule” refers to an organic -
30"  molecule typical.ly made by living organisms. This includes, for example, molecules
comprising nucleotides, amino acids, Sugars, fatty acids, steroids, nucleic acids, polypeptides,
peptides, peptide fragments, carbohydrates, lipids, and combinations of these (e.g.,

glycoproteins, ribonucleoproteins, lipoproteins, or the like).
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the signal properties. The term"attached,” and "i nmobilized" are used

I nt erchangeably herein and they enconpass interactions. including, but
not limted to, coval ent bonding, ionic bonding, 25 electrostatic

i nt er act i wosn3/06ys ogen bondi ng, hydr ophobi c- hydr opho#iJULNM 20@&t i on,
hydr ophi l'i c- hydrophilic interaction, chem sorption, physisorption and
conbi nati ons t hgheRim “bibiesit hiptédartaneas eenty MakehPddridd fiotn tged herein
to indicate that the groups so described can be identical or different.
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" Gas @ﬁﬁé%gé@F‘aéd%g;ﬁ&ie%ﬁﬁféctroﬁ)%{e?Eédét&t%ﬁs ARARL@US that detects gas
phase 1ons hase 1on spectroneters include an ion source-that
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use Osfpe@trGﬁlEteﬁhaﬁlerallS? MchRRGINOA BN S Ee 1 HBhaCinalasr. ThRGEIEOMSmak0 " Mass
spect roneter” ref ers to a gas hase i on S‘gmct roneter t hat measures a

par aniReetrompiers féﬁﬁnlﬁé?ftﬂlé}#sméﬁ’éﬁlclsﬁ?t@f eadmpeledtisr.dan tap; ign cwffloggzs phase |

i ons. arabhy N «f 4l :
anal yseong MEHRARELEIR HRDRE S Hy bR HHReR] DAl SRERAT S,
slect othe vgeafla nmssk spetirdrhaer toldntect gamhaseaimnmycl otron r esonance

el ectrostatic sg—;:ft or .anal. yzer and hese. "Mass s%ggv l%met ry"

refers to 15 t he-4€eIGPPY prggags %&Eﬁ% t@eltq P HBRsTIPegamy ons.

" Lasefised $50F £ & HRarltas Seole GolAMmRE /ind i6:8L&4Salytd. Mass spectroneter which
uses | aser as a means to desorb, volatlllze and ionize an anal yte

"Tandem mass spe&ﬂdm@s'sw%mmeée t eefensyo mmamﬁr@mﬁﬁ@ethat isaepable
CapabiaF er?mm%tlé &fors!ﬁ‘g%gsﬂbg‘gtaééé%%%% NS élécgﬁém%fmﬂ%ﬁn%ﬁﬁe% %ﬂd rs“ ”at ion

or ncluding o In-an ron mx

B asmclmgﬂasnmm ispedttendthe phrasa wohgles winss spectrometers havmg two
mass analyzers that are capable of performing two successive stéges of m/z-based
discrimination or measurement of ions tandem-in-space. The phrase further includes mass
spectrometers having a single mass analyzer that are capable of performing two successive

stages of m/z-based discriminatton or measurement of ions tandem-in-time. The phrase thus

™
h

exnlicitly includes Qq-TOF mass spectrometers, ion trap miass spectrometers, ion trap-TOF
mass spectrometers, TOF-TOF mass spectrometers, and Fourier transform ion cyclotron
‘ resonance mass spectrometers, elecirostatic sector — magnetic sector mass spectrometers, and
combinations thereof. '
“Mass analyzer” refers to a sub-assembly of a niass spectrometer that
30  comprises means for measuring a parameter that can be translated inte mass-to-charge ratios
of gas phase ions. In a time-of flight mass spectrometer the mass analyzer comprises an ion
optic assembly, a flight tube and an ion detector. '
“Jon source” refers to a sub-assembly of a gas phase ion spectrometer that

provides gas phase ions. In one embodiment, the ion source provides jons through a
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mass anal yzers that are capable of perfornming two successive stages of
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at m)spherl C  Orgpsul phase
i on’ spect r omet ef . gg%:%%}pﬁﬁhghel 26?1% ygdr?y?]&&dgg ﬁlEl‘esor f%’é?l?(%%?% ng an
anal ymegd. r’Dﬁ_\leang@h s@inpleds placedm thdmfﬁcerofam@tpd, die frdde isamgatoeanﬁug&ﬁe (2)

onePRBR HonEIcDa BERs HoPHAPBIICYoE Hsdop et pl he R SBFBT o) .

and G:ﬂﬁlyl%%&i%&ﬁdeé 264 tﬁ@ Qsﬁ*f@ée'xﬁtg tln%ﬁga‘éﬁbﬁésreYaddQBﬁzééJtﬁeﬂ A} 88 RAERT Yhel ON .
mass spectrometry he preferred form of i oni zi ng energzy for Solid

phas éerandigh Byerics ,a:efesﬁs‘fera ﬂwwﬁﬂvmab@rt 110 J/es otopl ol ni Yatousn) , in

2ol Eis ik SRR BB el AR B v R B M e

r ef es "igh fended’'ser energy delivered per unit area of interrogated
i mage. Typi cal e 1S placed on the su of a pr the probe

is engaged wit lrﬁltb aogg%@mqﬁgeqnp%rg05w l’tﬁ’émﬁ{‘@%ggjéﬁmé %5 struck with

bhe ipRig -&sﬂ%i%ﬂ%*ﬂi/e g;'éf]ﬁlagé“%&xls €3 ek éléctﬁﬂ@i'c}{iﬁ, 1H@l¢%%&h§'§10§1rf?6ﬂzt he
surface into the gas phase and i oni zes used herein, the term

" hi glga$ phrencelid phefee psliqud @htdeneweds;end Kﬁbmmfﬂaatlamﬁﬁmombmmomf/ me.
Var | ‘gé‘rﬁzano ?;%h?cxeas’%(il e} %H?c Pé}@?whﬁ' LENE: bieRl AR TR iR 6 PR3l 181559&0%”&1 Ty

can us e provi
, solid phase, gas phase and llquld phase neutrals.

“Probe™ In the context of this invention refers to a device that can be used to

25  introduce ions derived from an analyte into a gas phase ion spectrometer, such as a mass

spectrometer. A “probe” will generally comprise a solid substrate (either flexible or rigid)

comprising a sample presenting surface on which an analyte is presented to the source of

ionizing energy. '

~ “Surface-enhanced laser desorption/ionization” or “SELDI” is a method of gas

30  phase jon spectrometry (e.g., mass spectrometry) in which the surface of the probe that

presents the analyie to the energy source plays an active role in desorption/ionization of

analyte molecules. SELDI technology is described in, e.g., U.S. patent 5,719,060 (Hutchens

and Yip) and U.S. patent 6,225,047 (Hutchens and Yip).
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of "high fluence.”" Oher fornms of ionizing energy for anal ytes include,
for exanple: (1) 20 electrons which ionize gas phase neutrals; (2) strong
electric field to induce ionization from gas phase, solid phase, or
“liquid phase osgetspal s; and (3) a source that applies4alGbwR2086i on of
ionization particles or electric fields with neutral chenmicals to induce
cheni cal i on| zat OanvationsdSELIhedled SyafcpBahamced Neat Desarghi ghaseSEND”
neutrals. "Probe" in the context of this |nven}|on refers_to a devjce
that dHFOKES thgaige pLProbes GampsHEE T HHOseIdinE Bl eerisachsmisally poend ok a gas -

Gener ATy Sorce; ETAT pr*] APy MOLIBRECIERE] (ot R gttt

conpr ithatngge aapbied fabpareierenery fsmnfadmr desonticchoaizatmasoure: aml thersfent ed
to_the source of _ ionizing.energy. "Surface-enhanced |aser -

desor FOPERMUBAiT desoarfrongmdiappsion qignalyraralsguiss ngagﬂta%ﬂ%%% 8
spectr. r el obe
that Tareicibfenole MEBC,RRREMARED! L ilon Byl Eted Ron WAL B il
desor ghéladéd dmhansit iacikd ctmhvata\rmJ gm@mm IaadL(t ERA™SElo-tnelrbmoebimgymicsacid
descrif , U. S, patent ut chens. and Yip),.and U S.
pat entl @91252% )@&é%(héréffew@ OéFn%Fl%f’Blj“}lcf?l v@%%ﬁ@&@@he@nmev%% ¥ne
Versi Gie1Phs bkl 1t &Jﬁ@@aé%ﬁ%%&@ﬂa@ﬁﬁﬁl Neat Desorption or "SEND'

i nvol ves the use probes conprising energy absorbing nol ecul es
chénmi cal | y boundAmtllefrreersxm oﬁ&EIsDI fcaBed Sl@l‘fSENEJﬂmno@bAfﬁmf}Eﬁaﬂglse”@bsor bi ng
nmol ecul bsor bi ntg)

Cer o SEAC involed pleSist b bR BT C PS5 A Rbr e e o bati et edien

- cont ridkthéiothe H880EPIISHA@PLbLE ONi 2alsbdRntfin-fbal jies fh eattceo Whickaat act
therewi th. The phrase includes nolecules used in NALDI |, fre%@ently

r ef er RE8OROENLHS bmwﬁ r Sbemi%avd seleghiyesarfage” yeher iRye sudacsiamhichuisi
der i vakihues, a%bﬂ%g{ @b%?&‘ dntRRA d&eaetﬁbé Qefvslk tﬂéxﬁ;@dgm“@f‘ﬂxﬁdﬁ 12 apture

("CHCA") and enzo C ‘aci fer I c acl roxyacet édphenone
débi vatigems c. @sthrmhlaraactmnlfmng biconilet drmobuddede mmlbenldi n SELDI 10

Anot her version of,SEL | |.ed urfa nhanced Affi.ni.ty tu or
"SEAN' i nvol ves 1’41@ 8 ﬁ Q‘Erfﬁ{a %toa‘ﬂaéfdﬁ)tgﬂ?l g@% alled a
" capt Wiedihgan enilyle (cal, ta&@r@@ﬂ:d]ﬂjeﬁaﬂ@e)s vifh@&Ratofra @d@(ﬁr@@ﬂ“’)refeﬁd%@r bent

surface" refers to a surface to which an adsorbent is bound. "Chem cally

sel ectnajenaljypigalsy usede ehromatograniys Sdeomatogiarhie adsomsnisdnclads, igr an
adsor henh, , ec?a%t é&(cﬁﬁg%alﬂﬁgﬂﬁls %eté‘x dil%?d@l%{ls “r@dﬁayh‘aﬁ% ?atctl'o? aaéu‘}ﬁal@ of

bi ndi ng a cép ure reagent’, . a reaction formng d coval ent
020 c odwydioyéifle: mmmdtmntadkmbdns dyésjmxb@mode adsoﬂmnmj(erg Kywinophiobial it y"

refers to an teri.al abl e of ?d’ngin 'aal r get

pol yp élfﬂ 1yel ﬁa%p@gf%go&ﬁdémgagt ?s% aigilcé’l:g 811t (uafe?s dn gﬂsm% 1%
comprising a blomo]ecule e.g., a nucleotide, a nucleic acid molecule, an amino amd a .
polypeptide, a s:nmp]e sugar, a polysaccharide, a fatty acid, a lipid, a steroid or a conjugate of -

these (e.g., a glycoprotein, a lipoprotein, a glycolipid). In certain instances the biospecific

b
th

dsorbent canbea nmcrcmclscw]ar structure such as a multiprotein complex, a biological
membrane or a.virus. Examples of biospecific adsorbents are antibodies, receptbr proteins -
and nucleic acids. Biospecific adsorbents typically have higher specificity for a target
analyte than a chromatographic adsorbent. Further examples of adsorbents for use in SELDI
can be found in U.S. Patent 6,225,047 (Hutchens and Yip, “Use of retentate chromatography

30  to generate difference maps,” May 1, 2001).

“Reactive moiety” refers to a chemical moiety that is capable of binding a

capture reagent. Epoxide and carbodiimidizole are usefol reactive moieties to covalently -
bind polypeplide capture reagents. Nitrjlotriacetic acid is a useful reactive moiety to bind

metal chelating agents through coordinate covalent bonds.
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material typically used in chromatography. Chromatographi c adsorbents
i nclude, for exanple, ion exchange materials, netal chelators,
hydr ophobi,q, |, dm(ggﬁctl on adsorbents, 20 hydrophilic interaction
adsor bent s, dyes,” m xed rmde adsor bent s (e.g., hydropH®H.LY 2006

attracti on/ el ectrostatic,, sor bent " Bj.ospeci fi sor bent "
refers an adsor béHBSOTRiSRY FPI éa%%ﬁﬂﬁﬂ?’é’&ﬂ“ﬁ%“@?@”}g @6‘??

nucl e 8s@BiH Omggﬁgtg&au@,p am no acid, a polypeptide, a si rrpl e sugar, a
pol ysaccharide, a fatty acr d, alipi d a steroid or a conjugate of these

(e.g., a glycopr (ﬂlmm”o WaSb@q:intmé feratcgary@mtt rbyrdgallylaﬁo&@mtﬂawlmhnstances

t he bi bi I I bent

macr oRSTEE P o AR, ALESGTich e AU dRare g e AR orDgY L al
MeSTOr BABo@HA Balbkib R FrodNRRIHES:. OftRicDRRICIht &1 RRESY foRteuat @a@@éﬂeﬂ@%ﬁs
receptor proteins and nucleic acids. Biospecific adsorbents typically

have #kghple, eppbi fani¢ styentibs hedrophobisity. degiby oEchahaapismedetorpenicrcaghi c
adsor be 3%‘; Furtt her exanpl es of adsorbents for use in SELDI can be found
in U S9PRRRAFE 225, 047 (Hutchens and Yip, "Use of retentate

chromat ogr aphy 3®ohan@Abkatdetilt ffat eng Carbhipsal 'crddythat is 2B8kble of Reactive
noi ety" refers to a chemcal noiety that is capable of binding a capture

r eageRETHCERGREdR 2 2alyeaizBten 1RdioRehE, Birenahdbe polymeretiopgendica bes to
cpyal Fgﬁx'zehed%{ada &9&3&%{?& %oﬁ%%ugz%fafeggrgﬁgﬁ oN}éﬁéﬂy'aﬁ’rE &%ﬁé%(fnce}t?ded is a

useful Teactive nol nd " me ents t rou coor di nat e
coval bnt atbamod Bmitk8 t@;l\t@;ﬂﬁdc@ﬁdﬁ%:bbxwmécm&ﬁd 'éﬁd:spmmydndlés amfahydaest o)

‘det ect abl e _non-.coval ent , bi ndi of an, ang tet ent o] capture
agetittascify Aadtiong PopRateF At i Parpenio bt g SRR n Bt ey n

sol ut f@exapi€ Belmourl FE@r &0 PRI RER c@rewea%ff%d@ﬁ qrcrarcbpﬂaezgteramc amplyte to
an adsorbent surface and/or renove 5 unbound materials fromthe surface.

The elwik.0iP88har acteristics of an eluant can depend, for exanple, on pH,
ipnic strength, hydrophobicity, degree of chaotropism detergent strength
and tenperature. "Polymerizable noiety" refers to a functional group that
i s capatrbéuafon participating in a polynerization reaction and, through

t he pol ynerizatign reaction,. be 10 converted into onent
ol yrer " Repr esHHEAEFRRG GHNpROTT S4B AP ERF BEEY RRAPURRE et B B not

I im tﬁﬁgxbﬁnat‘élfﬂb’ﬁse BRENAIRY 1o coBRRBGY With d@%rﬁﬁozﬂi%ﬂm@ﬁb:@ﬁl%de@ﬂmﬁ%é des,
al deh ureas, etc. Additional "polynerizable noieties" are known to

t hos esnﬁctramermc prplysie Hrepromatics offley magEne the Imeyieusan by tuged by varypeL YVER
Cl—d’EI\/I m-ER’ i u.ﬁic Ic:s tire erﬁﬁérs B?ilﬁéglin Iolrﬂncfng ttl@%WtwlyQ{cKnatAQB%or é‘;@ample the
concentration of EAMs within the matrix can be varied to provide the appropriate density of
energy-absorbing molecules bonded (covalent]y or noncovalently) such that the energy-
| absorbing molecules can be used to facilitate the desorption of analyte molecules of varying
masses. The optimum ratio of adsorbed or bonded energy-absorbing molecules to analyte

25  generally varies with the mass of the analyte to be detected. Moreover, the invention -
provides a matyix in which the energy absorbing Itlolecu]es are combined with affinity .
reagents (“binding functionalities™), both chemical and/or biological, for the specific purpose
of capturing (adsorbing) specific analyte molecules or classes of analyte molecules for the

_ subsequent preparation, modification, and desorption of the analyte molecules.

30 | A still further object is to provide a method and apparatus for desorption and
ionization of analytes in which unused portion of the analytes contained on the presenting
surface remain chemically accessible, so that a series of chemical and/or enzymatic or other
treatments {e.g., discovery of analyte-associated molecules by molecular recognition) of the

analyte may be conducted on the chip of the invention, followed by sequential' analyses of the
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I ntroduction The present invention provides a polyneric energy absorbing
matrix that is appropriate for use, inter alia, in conjunction with
desorption/ionization nodes of mass spectronetric analysis. The
properti eV@P3 /& matri x of the invention can be tunddBlLY20§6ng 20 t he
structure of the nononers utilized in formng the polyneric matrix. For
exanpmeqdifidtean atyia g mhasatpairometrEAMsthar détecticnheeanat Tihe sobsegoentvari ed t o

rovi de e appropriate densit f .energy-.absorbi ng nol ecul es bonded
R A ey At e AP AL St e
can beubgslr} Gridekldrtal SalieatBsUPineRl anal yte nolecules of varying
masses. The ‘optimumrati o of adsorbed or bonded energy-absorbing

mol ecul es to andhyhese2Gogpthairfallty, thappbsnanictrhatnkefiles sivofitidriug dasalbgd.e t o
be_det.ect ed. regver., the.invention r ovi a t.rix in which the

oy R bES e R gty s it Bt itar S e SRR AR B s e il ng
funct iaﬁﬂ%i% Is 850 NushBLh HIHSEHvVER nRRHs ¥ 1bing |tl‘ri]%1)§1?1léwerif: PhatFik €o FRAGE] 4rC

pur pose “of capturing (adsorbing) specific a nol ecul es” or cl asses
of anahglytcaideeict hmsset tartht heare syl wé Bsing tlegpanadyticohdevioelfof detert,i on, and
desorg&&g of the anal,yte nDIeculﬁs. 30 A still further object is to
provi de et 1S I3W§(§%B§F§?ﬁ§n?% yt‘esorption and ionization of analytes
i n which unused portion of the anal ytes contained on the presenting
surface remain chemcally accessible, so that a series of chem cal and/or
eH%ynﬂﬂdebﬁommﬁ%r treatnents (e.g., discovery of analyte-associated

I I b I i i t.0R) : I
the ohi pof ¢ ha T agaaep it Wbic ARl fro A i B e SPACEN B U
03/ 06 isduited 2 Polyvn@idblenmdiclyi and agphalorteactive gresp tsp dodudavetrayylonchnber
e e e e LN L T
the a@?ﬂ\%ttﬁat%‘glebﬁ'&ﬁﬁ& Qi¥ated th thel ResyiRed bPRR &PahciRk! ow. the

polynmeri¢c matrix of theé invention is déscribed. The use of the matrix
i 15 an anal yti calln dewainexeraplagxentipldithemd, thy nenohieps 6f0he mmsstispbataomet ric
analysis is also iIIu?tr ted. Moreover, nethods of using the polyneric

mat ri STEEWSBeRasahse zg?lﬂI ?¥al device are set forth, as are methods of

using the anal ytjgal deyice to detect, qya ti fgH, orciohikrer Wi se

characterize an an te. 10 The Mnoners .” Infa first aspect, él_pe
‘present' invention grovi PRz abl e pono t incliudes a

pol yneri zabl e noiety- a plhot o-lreactive @roupXWI& cBy y! :
nucl eus having a substit t he®on. The substitu pref erflabl y i ncl udes

a carbonyl or carboxyl 15 o -
' | | | | G(O)R3
: ' CH CHy -
and . )\Sn/ xé.—-’/l\%— Xs\n/!aCH
R :
9] O
in which the symbols R, R? and R® represent mombers independently selected from H,

NRR?, OR®, substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl and
20  substituted or.unsubstituted aryl. “The syinb‘o]s X!, %% and xX? represent members
independently selected from the group consisting of O, NR’R® and §. The symbols R% R®, -
R® R, and R® represent members independently selected from the group consisting of H, -
substituted or unsubstituted alkyl, substituted or unsubstituted heteroalkyl and substituted or

unsubstituted aryl.
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CN structure such as that set forth below HCCH3 / I \ i O X group
that is electronically conjugated to the it -systemof the aryl nucleus.
In certai (rg‘sxﬂémg} ry enbodi nents, the nononmers of the invention have a
and 0 H.. %O)RQ 0' X? 0 in which the synbol 4 JRILYp20#0nd D3
represent menbers mdepedendently sel ected fromH NRQR5, ORG6,

substi tut ed or Ul FsIty prdersgdambodinbe thepobmresizablegneramend doe

het er Ik and 20 uns.ubst. rrbols X1, X2

and A Spa oAb b ERe mitRy 22 et dbePlmo R iR s o

consi gtg A @ha8ylNRAREcfpllesonelhe synbols R4, R5, R6, R7, and Rs

represent nmenbers i ndependently sel ected fromthe group consisting of H,

substituted or unsubstituted al kyl, substituted or unsubstituted

heﬁer %IU%WI and substituted or unsubst i t ut ed aryl. 20 WD 03/064594 4
PROX presently preferred enbodi ment, the polynerizabl e nononer

of the inventioAs ﬂﬁc@smeﬂoﬂsly&he@fersm{tqw@wﬁﬁfm@desqa pdirfleric matrix
2, 5-di net haeryl oyl oxybenzoi c acid or di net hacry| oyl oxyacet ophenone.

5 The thattnelndesa tbyeiy dereied froay po B, Fewetpelars resti Hipan eraplagsdopoa e a

pol y %@éﬁu %&?cﬂno HE E}é‘égace HBH nh{ Jﬁ% b Eﬁ%gegaf t?fﬂrrEAMthe lﬁ e g

struc ura res I’IC | ONS” ar uon use I'n pra

t he piofsieniaveny@nintindes danA.Msthmm@epﬁdmLmembﬁdi ﬁ’entahltgheﬂumterg@nrceof t he
i nvention_i ncl udes an EAM t hat, absor bs phot o-i rrad| ation froma hjg

f 1 %enéess bsrndlae lqnp)go geqeé%‘éFhGHFP]a%Wfﬂyaﬁ‘bé trans g Hisr hemnal Kasigy to élilfé’\’ 9y,

and t 'Ei% %ﬁéﬁ aﬁ@ﬁmﬁﬁ%ﬁ@f aPRRNAY nfofecBle 1YY is HESRRRE bP?xo%ﬂHat'e%ﬂé@AMn of

an anal yte nolecule that 1s i contact or proxinmate he EAM The EAM
-can ‘b&harEAM: exgrtzl an inisgral, envalgnihobridad empgtmh@f bk pohengrobyiem oz it can
_ be a species that is entrained within a polymernic matrix. When the EAM is not covalently bonded- |
to the polymer it preferably interacts with the polymer via electrostatic, ionic, hydrophilic, or -
15  hydrophobic attraction. The EAM may also be entrained within the polymer by virtue of its
being too large to diffuse from or otherwise exit the polymer.

The EAMs of use in practicing the present invention will generally be based
upon a homoaromatic or heteroaromatic nucleus. One of skill will appreciate that appropriate
nuclei include monocylic (e.g., benzene, pyridine, pymole, furan, thiophene) as well as
20  polycyclic systems. Moreover, when the aromatic nucleus is pelyeyclic, the ring system can

be fused (e.g., naphthalene, benzofuran), or bonded in another fashion (e.g., biphenyl).’

The aromatic nucleus is functionalized with a polymerizable moiety that is a
reactive functional group. Those of skill will appreciate that an array of functional groups are
appropriate for po]ymerizing monomers, and the present invention is not limited by the nature

25  ofthe polymerizable finctionality. Representative polymerizable reactive fimctional groups
are set forth below.

Exemplary reactive functional vngoups (e.g., X! and X*)include:

(a) carboxyl groups and various derivatives thereof including, but not
limited to, N-hydroxysuccinimide esters, N-hydroxybenziriazole esters, acid halides, acyl

30  hmidazoles, thioesters, p-nitropheny] esters, alkyl, alkenyl, alkynyl and aromatic esters;

(b)  hydroxyl groups, which can be converted to esters, ethers, aldehydes,

- elc.,;
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species that is entrained within a polyneric matrix. Wien the EAMis not
covalently bonded to the polyner it preferably interacts, with the
pol ymer via electrostatic, ionic, hydrophilic, or 15 hydrophobic

attracti oo §56¢:5AM may al so be entrained within the4apU¥/e2008 virtue of
its being too large to diffuse fromor otherw se exit the polyner. The

EAMs of use in act i Ci i i j e based
upon a hom)arong%)i c (?(raloﬁg( iegr(;%g?%ﬁfg?x{%in tllglllgj‘gl é%és%glgemﬁ Qgﬁll%l':?d \brm){PP

appr exucd¢aphiiagroap pndpas ftrexample] @i atmive) acdebaoylaeyhion, {(Holgnjonbenzene,
pyridinge, .pynole, furan, thiophene). as |1 as 20 polycyclic systens.

Mor ectpani AR Gt ‘gerﬁﬁlﬂf’éﬁ medn g1 prgiert %t,taCﬁmisnfrqfﬁdl%@%Wcan
be fugediterhe ld}@#gtalg@.hene, benzofuran), or bonded in another fashion
(e.g., bi phenylg. he aromatic nucleus is functionalized with a

pd yneri zabl e nidet y diduaphilsgraups, @dath are cépabdddt o Opeadicipatngnn Diklegddaf ski | |
wi | aggreci at t%&t an array .of functional groups are appropriate for
pol y MERFUTTGURD A% R Samply MAEMIGUESHPS: i nvention is not |inited by the
nature 25 of thqe)po! YRE AR 1@ 1dnk BediRRatH ¥t s@%%&ﬁ?&gﬁaﬁ!ﬁmn is

pol ymeri zabl e reactive functional "groups are set forth bel ow Exenplary
r eact pasgibieivetfoonationgrf caybonyledegvatives sasldasx®)r axaviplel énings)hydeazbwosy|  gr oups
and vari.ou§ derivati.ves thereoL i n?ll udi n% but not g lim t‘ﬁ% to,

N- hy dFSRGERRETIF OF 8 I 3e S IVPaRy B A% Prieds) W diiongy &) -éi‘&‘&dmhal i des,
agyl ad¥ié dazol es, thioesters, p-nitropheny] esters, alkyl, alkenyl,

al kynyl and aromatic esters; d( b) hydrox&/}l@groups, _which can be converted
to esters, ethelB, aFdémydbahdegreups fpysisrQEabmasioon with eomezods (¢) -
hal oa&gﬁd 191 04D5, WReLehiadshe halide can be later displaced with a ,
~nucl eop LRRs group such as, for exanple, an anine, a carboxylate anion,
thi ol anion, cégbaniloal gronpsawhihloanibdeoiramted i eisabiides esrdatied griitbinecyhe
covalent. attachment of a new:group at the site of the hal ogen atom 5
(d) oﬁ‘aglt%fihi | e groups, which are capable of participating in Diels-Al der
rgactions such @, feni®X@ERIEydEGehHN, dRidy Quls, fdrekaRpRelydigesr ket one
groups. such that subsequent derivatization is possible via formation of
car bot¥y¥latedi i vati ves such as, for exanple, imnes, hydrazones,

car boHyy . N e i ._ -
STRLT Chram 10 adar i PP S PHe TR e AR AR el

r eactMachael 4ddimi,mesand or  exanple, to form sul fonani des;:

@) époxides, which can react with, for example, amines and hydroxyl
20 compounds.

The reactive functional groups can be chosen such that they do not participate
in, or interfere with réactions in which they are not intended to participate. Alternatively, the
reactive functional group can be protected from péxticipating in the reaction by the presence
of a protecting group. Those of skill in the art will understand how to protect a particular

25  functional group from interfering with a chosen set of teaction conditions. For examples of
useful protecting groups, See Greene ef al., PROTECTIVE GROUPS IN ORGANIC SYNTHESIS,
Jobn Wiley & Sons, New York, 1991.

Those of skill in the art will understand that the reactive functional groups -

discussed herein represent only a subset of fimctional groups that are useful in assembling the
30 matrix of the invention.

In a particularly preferred embodiment, the reactive functional group includes
an unsaturated carbon-carbon or carbon-heteroatom bond. Ini a still further preferred
embodiment, the reactive functional group includes at least one vinyl group, which is suitable

for polymerization.
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(g) thiol groups, which can be converted to disulfides or reacted wth
acyl halides; 15 (h) am ne or sul fhydryl groups, which can be, for
exanpl e, acylated or alkylated; (i) al kenes, which can undergo, for
exanpl e, WWPHEA*ti ons, acylation, M chael additiohJUALY;2006d (j)

epoxi des, which can react with, for exanple, am nes and hydroxyl 20
compounds. The r&waekilled it thecart wHhicagvappseceain thse mehy 9é these pkageamay hey do
not participate _in,.,or.interf.er it.h reactions i ich they arg not
ot endeEhRRL R 4 Wtstr B VN EDERE R4l bRE P Tet M bR ataf o oup
can besfefQt@Ct 8d Mdrew:pah bi T1 372 tdrBiokdert Nee Ndaeh] aprhbyt t6R367 @s9eme- of a
protecti né:) group. Those of skill in the art wll understand how to

pr ot edB2a845aP41.@ndl 43 72501 eapleaniatnsateegMeish, suportl TGP 45 dpheprbdnaiesasaghosen

set of, Leaction it gns..: For _ex es_of ful . protectin roups,
St GMERE WU I RO B Rk T RS B B ey <
Sons, NN@wh ¥@prk at 198 forbees® 208 keteld, ked, Grdehe epdlt syrhll 7811@r58 andch hat the
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produced In a variety of ways and using a variety of conditions. For the

pr epa®ati fon hpdroxwaethylsketansesters, gee, PRizceh esafpranals NYdaud. Sor, S0RB6eSter s,
see, - ,eSupra.at 362-363, 4 720- 41 nd ,1172; for
i A

carbo Supra-“a drbarndtes, see, 5 March,
supr aphbspbbbéinfddies, se¢, ) @psndiagepplatiehSauPoadaP41, 862, wiliok isuxgassiand
thioureas, see, Mrch _supra at 1174; for acetals and ketals, see, G eene
et al ?n‘"é’éiliﬁféte‘i%r-e@l ®#Hdc98r ch  supra at 1146; for acyl oxyal kyl

derivatives, Se%c@ﬁ@f@%inﬁ%!%—oﬁ“@e%iw up Pkt pERY%ed Gurifl;

Sl oan, ed., Marcel Dekker, Inc., New York, 1992, orpenol esters, see,
Mar chose pr mowe stpsad thef rgectigngalasssmple Wi dendsanerse @ coBingdigaadrtbe dandaimer. J.

Ned. RS oeoiHHirdB8 B BRaL AP ORI Fi5: n2RBendlRETD URER R

: does not interfere with a chosen set of reaction conditions. For examples of useful protecting
20.  groups, see, for example, Greene ef al.,, PROTECTIVE GROUPS IN ORGANIC SYNTHESIS, John

‘Wiley & Sons, New York, 1991.

Inan exémp]ary embodiment, the matrix of the invention is based upon a
phenyl nucleus. Reﬁresentéti\fe examples of matrix components are moieties that include an _
aryl nucleus having a substituent thereon. Th_é substituent preferably includes a n-system. |
. 25 BEBven ﬁaore preferred are subsﬁt_u_eﬁts in which, the m-system is conjugated to the w-systom of
the aryl nucleus. _Exemp]a,ry substituents of use in the matrix of the invention include
carbonyl and carboxyl groups conjugated to the n-system of the aryl nucleus.

In a representative embodiment, the matrix includes an EAM having the

structure:
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acyl am des, see, March supra at 379; for N Mannish bases, see, Mrch
supra at 800-02, and 828; for hydroxynethyl ketone esters, see, Petracek
et al. Anpal g3df¥soAcad. Sci., 507:353-54 (1987); for disulfides, see,
March supra at 1160; and for phosphonate esters and #dShNo2@Mé dat es,

see, e.g., c¢opending application Ser. . q,r7/ 943 &8%2 which is expressly
15 i ncorpor Herein by reference. In '?;ﬁ n di nents, one or nore
of the act groups_are _prot @%r?gg durin one more stemHof the
reaction to_asse riner or njugate pf the dendrinmer.

rt" uhderstand How t &\ prot eci—=2Xpar ar
functional group hat ¥ does not interf i th allchosen set of
reaction conditions. For exanples of useful protecting 2Q. groups, see,
for exanple, Geene et al., PROTECTIVE GRCUP§ I N ORGANI C SYNTHESI S, John
Wley & Sons, New York, 1991. In an exenpl@Ry enbodi nent, the matrix of
the invention is based upon a C,Qhenyl nugl eus. Reprggentative exanpl es of
matri x conponents are noietiesi{that i *ucl eus having a
substituent th& eon. The su 2 es a it-system 25
Even nore preferred are substi ystemis conjugated
to the n-systemof the aryl nucl gus. Exenplary sHgbstituents of use in the
matri x of the invention include carbonyl and carboxyl groups conjugated
to the it-systenefe fohgulas YboveiteeymbolsR'aRF epd RS esprédehv@eaBRdi ment , t he
~matrix includes an EAM having the structure: 23 W) 03/064594 CH3 C(OR1

o x? ‘®Rependsnidy seipsicd fow %@ﬂbﬁgﬁi psubsitel gramsubsibutgd 8l subditddbol s
R, R \%E%bﬁ%u{e%p{e?e?@ﬂf{nygﬁ‘ém%sﬁméd‘ ne&ihiey 25! &2 }dﬁd ahd S diresehi’ RO,

-OR6, substituted or u stituted al kyl, substitute or unsubstituted

hét ermahibets independersiy telected fovm O MRS iandiSe Thasymbole R?, RS, Rh&®' 381 R®
represent 5 nenbers independentl el ected from NR7 d.,S.. The.
oo thariofs Thigsendgd iy RARAER ol B R ER drafdisnbistd RSt Sisindifer oy
H, substobbiita6d iterdaivinstistbdtede@bkyhsubsiibetiayl ed or :

Exemplary components of the polymer that are encompassed by the generic

Those of s®f1 1 Xh-the

structures set forth above include, include subunits derived from a-cyano-4-

10 . methacryloyloxycinnamic acid, 2.5-dimethacryloyloxybenzoic acid, 2,6-
dimethacryloyloxyacetophenone and combinations thereof.

| In certain embodiments, it is preferred to crosslink a percentage of the EAM of

the matnix with é crosslinking agent. The cros.slinking agent 1s used to “tune” the properties
of the matrix. Any cross-linking agent, usefui to crosshink the EAM can be used to prepare

15  the matrix of the invention. In a preferred embodiment, the crosslinking agentisa
polymenzable monomer. Preferred addition polymerizable crosslinking precursors include:
ethylene glycol dimethaérylate (EGDMA); ethylene glycol diacrylate (EGDA); propylene
glycol dimethacrylate; propylene glycol 'diacrylate; butylene glycol dimethacrylate; butylene
glycol diacry]ate; hexamethylene glycol dimeﬂ]acrylate; hexamethylene glycol diacrylate;

20  pentamethylene glycol diééry}ate; pentamethylene glycol dimethacrylate; decamethylene
glycol diacrylate; 'decamethy]ene glycol dimet]ﬁacrylate; vinyl acrylate; divinyl benzene;
glycerol triacrylate; irimethylolpropane triacrylate; pentaerythritol tnacrylate; '
polyoxyethylated trimethylolpropane triacrylate and trimethacrylate and simailar compounds
as disclosed in U.S. Pat. No. 3,380,831; 2,2-di(p-hydroxyphenyl)-propane diacrylate;

25  pentaerythritol tefraacrylate; 2,2-di-(p-hydroxyphenyl)-propane dimethacrylate; iriethylene -
glycol diacrylate; polyoxyethyl-2,2-di-(p-hydroxyphenyl)-propane dimethacrylate; di-(3-
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unsubstituted heteroallcyl and substituted or unsubstituted aryl.
Exenpl ary conponents of the polyner that are enconpassed by the genetic
structures set forth above include, include subunits derived from

a- cyano- cryl oyl oxyci nnam ¢ acid, 2,5-di nethacryl oyl oxybenzoi c
acid, 2, g“%cf)?’rﬁ?s{g?acryl oyl oxyacet ophenone and conbi dalV B&Zﬁ Réreof. In

certal n_enbodi nents, it is rred to crosslink a percentage of the EAM

of trﬁét #@MW APy FroRYRIPBRI 1?%%&?53&1% drike n@%ascsylpmthﬂ)%eé £ is used
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(2- met hacryl oxyet er of
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eth I
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d| - (3- et hacr ony 2.5 hﬁ}droxyprop ) et her_of tetrabronp-bjisphenol -
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. d| et brawied caben, polugingysprbop oublnénonaiadrtetchghoulanélttmpmhéwtam@tamylaate (462);

utanetol 1ri o a 4-11i pent anedi ol
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trimethyl ol propane trinethacrylate; 1,5-pentanedi oI di et hacryl ate' ]
di al I?WGF‘Hﬁ%ﬁ“éﬁ elike4_ phenzenediol  di met hacryl ate; i,4-diisopropenyl

benzene; and 1, Q‘hérﬁaﬁ‘xi SORE AR_AYIN RENIRBelude a bmdmg functionality foran

analyte within its polymeric structure. For purposes of convenience, both the binding
25  functionality and comnponents of the binding Ifunctionality are referred to as the binding
- functionality. The binding functionality is selected from an electrostatic funbtionality, a
" hydrophobic functionality, a hydrogen bonding fimctionality, a coordinate covalent bonding
functionality, a covalent bonding functionality, a biospecific bonding functionality and
combinations thereof. '

30 In an exemplary embodiment, the binding functionality compn’ses» an organic
fimclional group that interacts with a component of the analyte. In'an exemplary
embodiment, the organic functional group is selected from simple groups, such as amines,
carboxylic acids, sulfonic acids, alcohols, sulthydryls and th.e like. Functional groups

presented by more complex species are also of use, such as those presented by drugs,
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An exenpl ary class of addition polynerizable crosslinking precursors are
an al kyl ene or a pol yal kyl ene glycol diacrylate or dinethacrylate
prepared froman allcylene 15 glycol of 2 to 15 carbons or a

pol yal kyheoasetdzer glycol of | to 10 ether |inkages, 4001iVY1Q866di scl osed
in US. Pat. No. 2,927,022, e.g., those having a plurality of addition

pol yRBELARD ngr% setclft%ln?éﬂh 'dﬁi&%ﬁ&n@a{l L GeLRE | ¥ when f@%%boﬁﬁn&ﬁh nal
| i nkages. ers of t l'ass are’ those wherein a ast one an
pr ef @rna;bhg fimpsivnaity semhenhihe ke @geacs vatng stga;hﬂrd oni théamel gie it dindsonited
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are pefrerred tows the binding functionality. The binding functionality
is selected froman electrostatic functionality, a hydrophobic
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group_that interacts with a conponent of the analyte. In an exenplary
enmbo&iyathionesand d’t‘l@]&‘rﬁ?élq‘sunctl onal group is selected from sinple-groups,
such as ami nes, f sibffydryls
and the |ike. unegrt@%ﬁ ﬁ%‘?%‘%gésgﬁ%}%;ggrlljt%(gaﬂaﬁ%flbﬂrcrg?nalﬁieﬁbquﬂ)‘(ﬁg]|5ec| es are '
al soLefrgitsee, Isusdaragine hesparpic esxdnLe:qrstgmedegst;nez&-Maﬁiﬁb @6ids5R4 4 JULY

P T R i e T

19t epasitse, Mdebing, TStHrbGHbe, Q-m?rdzd’l@e , Inahyohd Btir-it , Loytdite aadiIne
(e.g car bonyl grou al kyl hal o roups or _whic rotonat es the am ne

(e. gvalnasearBwawhaaz%gwnnéwap%meluée BRI, HigtEy ﬁ@sﬁﬁopwﬁnp‘éﬁaﬁllnqb@t&hé@%er
exe l—lﬁ{ﬂolﬁgﬁﬂdﬁ"&ﬁ@ﬂ’ca{]‘b@ﬁgna yt A Lﬁ'@%lﬁ%%&hﬂl@? %&é’oﬁaﬁo&@r boxylic acid,

whi ch I nteracts onpl exat | netal ions), or -
whi ¢ Bajgriotennaines, ah@ﬁsomr@n@umedncmmamﬂMms,(thegalaatvsmh)mﬁctsr theng an i on

pair.. The or f onal | $O be 0 ent of a small
or gaél Y&°P??@P§%‘ﬂ?s a’i}éj{]]’ﬁt‘]{l(ﬁ £y ﬁf‘fé{staﬁ % ?E]ﬁﬁ}c& éf@@ Bi%e an anal yte
-2l eg d;ﬂgluEa&ﬁr&aleaeﬁM sEMBrbmodRthale Bl guigdigrul es i nclude, but are not
limte am no acids, biotins, carbohydrates gl ut at hi ones, and
nucl ei ¢ aci ds. Inanother exemplary embodiment, the binding functionality is a biomolecule,

e.g., & natura) or synthetic peptide, antibody, nucleic acid, saccharide, lectin, receptor, -

antigen, cell or a combination thereof. Thus, in an exemplary embodiment, the binding -

functionality is an antibody raised against an analyte or against a species that is structurally

e
h

analogous to an analyte. In another exemplary embodiment, the binding functionality is .
avidin, or a derivative thereof, which binds to a biotinylated analogue of the analyte. In still
another exemplary embodiment, the binding functionality is a nucleic acid, which binds to
single- or double-stranded nucleic acid analyte having a sequence complementary to that of
the binding functionality.

30 Biomolecules useful in practicing the present invention are derived from any
source. The biomolecules can be isolated from natural sources or they can be produced by
synthetic methods. Proteins can be natural proteins, mutated proteins or fusion proteins.

Mutations can be effected by chemical mutagenesis, site-directed mutagenesis or other means

of inducing mutations known to those of skill in the art. Proteins useful in practicing the
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Exenpl ary am no acids suitable as binding functionalities, include

L-al anine, L-arginine, L-asparagine, L-aspartic acid, L-cysteine,

L-cystine, L-glutamc acid, L- glutam ne, glycine, L-histidine,

L-i sol eucwie}3/4643%si ne, L-nethi oni ne, L-phenyl al ani ng JULY22006! i ne,

L-serine, L-threonine, L-thyroxine, D-tryptophan, L-tryptophan,

L- t yrinstaneinaetido-invialé, fer exbyidl€ @hzanésd bt eengtanfibbigaastsrdcagbidde avi di n,

bi otin, .desthiohiotin, diamnobiotin, and 2-iininobiotin. Typical

car bofiptibefiescande iher palvdend arimeseclogtly copryr anoses,  gal act oseani nes,

t he fucosam nesgp:t 4 Fi - 3] : I ] t

gl ycopyr anosi deg 1 ﬁdﬁrﬁi%ﬁg&ﬁh@gg ﬁ%rg%ﬁ%?%ﬁgﬁ%ﬁo%?sﬁ géa% sé']u? %ec?n&{(}ges

gl ut atvhichrieslud€) baexy nat limited k@) Peoteinndestid dsphiddeao pbide AdaetiariBegdruinalihi one.

I n anot her_ exenpl ary enbodinent, the binding functionality is a

bPonoiekagrles sugh g5 drigs, perbifdas, Bstigidas. mqs@agélmm@é%& asensBeycelnged e c

aci d, ciardd tidd,: L6 : j : [ Qi ion
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structural ly 25 anal ogous.to an anal yte .ln another exenplary nbodi, nent,

the ﬁ?ﬁ%g-ﬂﬂﬁ@#%ﬂkﬁfilgylﬁ% R6i S22 388 sxoadin PGt ChOndBIEuSithi 8:bi nds

02 Rb ok Y ackudll td A0HE, AL MOS AAH ek 1151997, an @@L BYs gxermpl ary.
the u a d, IC

enbodi nment, I ndi ng ctionality is a nuclei'c’acid, inds to
di0ngligsusdrto dimseist @-adt relNoennbrudPei%®®6aci d anal yt e having a sequence

conpl enentary t Jat. of . the bindin unctionality.. 30 Bi | ecul es
useful in practi }‘H@‘SIF%@%@E?@’?PH?W%E’FS aﬂwg%‘agﬁ%@%ﬁ%ﬁ%aﬂ%ource.
The bRl ReiHoRS Fof By epie, SRhBEQGah be Mtaded HiabuSIPHh /O tarbbe)y, can be
produced by synthetic methods. Proteins can be natural proteins, nutated

pr ot efEydvLiardivdroxpl sroepndhe sipefatiaghimertoan besidd plecheptidp jeraiagiosala

ut . NS o ‘ . . .
it ot gl i ME PP ECAL, "R ARPRRE L el BB AN valred BEHE LR
psac tinofrengiet e 2R6v WD tESAGGALRAL of apbloyria@06adtive tgamtpsi onteteichaini Seé,ude, for

exanpl.e, enzy . ,antigens, .anti i eptors. . ti bodi es can be
ol £ N RS P oI AHan -G B AT K oM BiraPT el e S

ant i heefess £8R1R6neeAGn IR HECRENDRNARAL ¥ 5 Lambihah 12nelaudeqs bidoggr e. not
limted to, proteins, peptides, nucleic acids, saccharides or small 5.

mol ecul es such &sanatheysxemplan] epbrdimenietheickindeisthis iﬁ‘d‘?)ﬁioﬁiiaﬂl?'c_hem cal s,
oo M08 By HAATEE il ABINOR By RALRAMARLBEN SR, ()

20 t herardom;Sees a botltedcSt latvag Aatréntia Misieobid degieBes. Ingsuadldr,ahe Feng el

al . on Septenber. 151_ 1992; No. .5/ 334,528, issued. to Star ligg _gqi at, on _
AugusiTey cangemprisRgliseugisgtidesy For sxaapicrthe Ahewmprliqudespoisbe sleqihd Bnber
11, 1894 codrdn y@equ@ﬁ&7&a%?bicular gene of interest. Alternatively, the array can comprise

- ¢DNA or EST sequences useful for expression profiling.
| In another exemplary embodiment, the binding functionality is a drug moiety

25 ora pharmacophore derived from a drug moiety. The drug moieties can be agenis already
accepted for clinical use or they can be drugs whose use is experimental, or whose activity or -
mechanism of a.ction is under in;vestigation. The drug moieties can have a proven action in a "
given disease state or can be only hypothesized to show desirable action in a given disease
state. In a preferred embodiment, the drug moieties are compounds, which are being

30  screened for their ability 1o interact with an analyte of choice. As such, drug moieties, which -
are useful in practicing the instant invention include drugs from a broad range of drug classes
having a variety of pharmacolegical activities.
Exemplary classes of useful agents include, but are not limited to, non-

steroidal anti-inflammatory drugs (NSAIDS). The NSAIDS can, for example, be selected
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10 issued to Hoess et al. on Novenber 12, 1996. Antibodi es and ot her
pepti des can be attached to the adsorbent film by any known nethod. For
exanpl e, peptides can be. attached through an am ne, carboxyl,

sul fhydr %o oQJnei¥gr oxyl group. The site of attachneny many zeoge at a
peptide termnus or at a site internal to the peptide chain. The peptide

the ATPARRERIc P ke K Pl A Gt S i fe,
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attaching antibodies to surfaces are also known in the art. See,
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In particular, the array can conprise oligonucleotides. For exanple, the
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gi ven disease_ state. |n a preferred enbodi rr_eét, the drug nmoieties are
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useful .agent.s.include, but are not |limted to, non- steroidal
g%ti -lfcf?fl?ﬂﬂ?rd'{yglﬁﬁ?n&oi?éghr& P év%%nﬁ%‘%%'nqmgso “&xanpl e, be’
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(e.g., propionic acid derijivatjves, acetic acid derivatives, fenamc acid
der i EBEESS); BPeeip|deegsy sy lidocaipe.duabprAiae I PrsanexdiBusang); st er oi dal

anti i : i udi il Lkes

ant i APLECRATI Ghe (0 IibREIYE AR 20k (RN, Ao Inb) fhauiler

ant i tand sedwivérdgss (¢&..ghlordextpoaideebtiocplyaing, twodgninanids, faragiphen and.
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20 I RRSDREE Toait ahd Moo sk ot gl ten hafr B8, opi ne.

homati@BiAsind, BHRFERL; maRhdoRMBidifdaaing an@HAdbPpesLaRY; ARidsrobRI Brogs

cyclizine, neclizine, chl or{or omazi ne, buclizine); anorexic drugs (e.g.,
benz parihasienial, aphbmeel ptHsotogeleng RBRIEd §14gs). f enf | ur anune); central

stimul ant drugs,microbial drugs which are preferred for incorporation into the present

composition include, for example, pharmaceutically acceptable salis of B-lactam drugs,

o
th

quinclone drugs, ciprofloxacin, norfloxacin, tetracycline, erythroniyein, amikacin, triciosan,
doxycycline, capreomycin, chlorhexidine, chlortetracycline, oxytetracycline, clindamycin,
ethambuto), hexamidine isothionate, metronidazole, pentamidine, gentamyein; kanamycin,
lineomyecin, methacycline, methenamine, minocycline, neomyein, netilmycin, paromomycin,
strepteinycin, tobramycin, miconazole and amanfadine..

30 . Other dreg moieties of use in practicing the present invention include

antineoplastic drugé (e.g., antiandrogens (e.g., leuprolide or flutamide), cytocidai agents {(e.g.,

adriamycin, doxorubicin, taxol, cyclophosphamide, busulfan, cisplatin, c-2-interferon) anti-
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(e.g., anphetanine, nethanphetanine, dextroanphetanine and

met hyl pheni date); 10 antiarrhytinvic drugs (e.g., propanolol,

procai nanyi§ o3/64s88LYr am nde, quinidine, encainide); (3-adrenergic

bl ocker drugs (e.g., netoprolol, acebutolol, betaxoldJULYRME ol and
ti ol al rd| ot oni , ., ,mlginone, i,none and dohut am ne);
ant hyBEpEERLr o tipay Crpe imelsDafliss 40 o BR G PRI Ry AP SRR e,

m noxitﬁio%uargg nadrel , guanethidine);diuretic drugs (e.g, amloride and
hydr ochl or ot hi"azi de); vasodilator drugs (e.g., diltazem am odarone, 15
[ sosupri ne nyl iﬂhdbﬁndhuglfm@ﬂohdﬁyaMahenmpaﬁml)lomm:{)@a:gnst rictor drugs
(e dr oer got am ne, ne and .net h i ul cer drugs
Lo o media ras?% o SRl BT el S olebeeatie gL e ) HEE ne.

bupi vagRkAR driy rc%?a&ﬁk%nné“e?&ﬂ%@bﬁ%}mne %bb%@&ﬁﬁﬁe%@&nﬁ’é ggﬁavéﬁné!
i m pram ne, de5|p amne, amtryptiline, nortryptiline); nqui l 1 zer and
sedat imebesemms Mayegngt, nihﬂmed daﬂep@wmte, dalnﬁnlm;z tayd nazmmlbn)q znmﬂpamcﬁe

fluraz r z on and . pr e . antipsychoti.c drugs
ARG R B e R i S |
t hi gr icdahoBRdsNehdobhhd HRRETRE: rég &%)gs (ARt édﬂn‘é&é}ﬁi@h XQ% UQt?nno(iﬁﬂ‘tdﬂ*ﬁﬁ?I erial,

antifungal , anti protozoal anti viTal drugs) i m crobial drugs V\/m ch
ar e prf‘év@dmleaozretﬂmn@r@@@,rrpmhamloﬁespa@s&rei W@B%@?@SEQSESTMOSNN@WS afcl ude,

I [
0ol e s YRGB ERatnkARREE) PRASNRE b R b ler AR PR U2

am kaeintogend @& @sabth3Redoxstoys tdseter @:&pcnﬁmmgdmstecdﬂep rhadiuebiine (e.g.,
chlortetracycline, oxytet racycl ine, clindamycin, ethanbutol, hexam dine
i sot hid5iRPRresTiR} adrfalfatoams)- pent anmi di ne, gentani yei n; kananyci n,
|ineonycin, met hagyclrifen tﬁ?%ﬂ%%ﬁmw}&ﬁhm{‘kﬁ%%éé:ﬂ?e DEREKiTboatEbl, MYCi N,
par onomycin, streptomycin obranyci n, m conazol € and arfanf adi ne’ ‘O her
drug mbileecoBsonk (age tiiam@nelons, cbﬁngneﬁlta@om egorendimogansiogens, susbirde

anti ne t,i C dr i an ens

F it aoleda el dreu AR R 8RRt Broi BB g omauie o
cycl ophasphagindPer Miistlyfadm ag@taﬁ(pJga,tméunnaazB}d);nzhﬁmfy@érpﬂilaoaﬂ%mm?&umeg,

03/ 064594 4 JULY 2006 estrogens (e.qg., noxi fen), antinetabolites (e.qg.,
f I uor GAPLIEPINE) BTAIONE SWRRTESSOME Y-8 a feRAFat ?rn%osewélﬁ? d’@‘@i’ﬁ’ﬁlcﬁéﬁ &> The bi ndi ng
functi h@&ﬁ:, o0AE 5ﬁrgg,]!(go erone,
~estradi ol lbltgéﬂgﬁge ?} éﬁnﬁggzﬁﬁgogggct res('s)tslﬁ %Qsolﬁm onatloé%sgslfh% %trrmscl e 5
rel ax@imomallqse ten gso bcﬁmpbn'e@lrl ne cycl obenzaprine, flavoxate, '
or,phenadri ne, id rit

G8Bhenoxyl at e, " damer bielemdEE B EioRins! SRR AR umshiAtR P goes ez

bone- agtih¥engdheg matecell s,tabﬁnmmsﬂma@&maﬂa@ﬁ&ﬁ@@amalﬁﬁyétmmlgnat e drug

triamcinolone, beclomethazone cortisone, dexamethasone, prednisolone,

methylprednisolone, beclomethasone, or clobetasol), histamine H; antagonists (e.g.,
famotidine, cimetidine, ranitidine), inmmnoéuppress’ants (e.g., azathiopriné, cyclosporin), efc.
25  Groups with anti-izmanjxllatow actiVity, such as suliﬁdac_, etodolac, ketoprofen and kefornlac,
are also of use. Other drugs of use in conjunction with the present invention will be appé;rent
to those of skill in the art. |
‘When the binding functionality is a chelating agent, crown ether or
cyclodextrin, host-guest chemistry will dominate the interaction between the binding
30 functionality and the analyte. The use of host-guest chemistry allows a great degree of
affinity-moiety-analyte specificity to be engineered into a device of the invention. The use of
these compounds to bind to specific compounds is well known to those of skill in the art.
See, for exarmple, Pitt et al. “The Design of Chelating Agents for the Treatment of Tron
QOverload,” In, INORGANIC CHEMISTRY IN B1I0LOGY AND MEDICINE; Martell, A.E., Ed.;
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conpounds); endocrine nodul ating drugs (e.g., contraceptives (e.qg.,

et hi nodi ol , ethiny] estradiol, norethindrone, nestranol, desogestrel,
medr oxypr ogest erone), nodul ators of 10 di abetes (e.g., glyburide or

chl or pr opanddsde4sanabol i cs, such as testol actone or sfJoeARh906
androgens (e.g., nmethyltestosterone, testosterone or fluoxynesterone),
~ant i di AnefitHSCHePnibal Socskey, nWQélﬁ&%%a{')D @n(i%@' QWB@E,)Lm&@)},SQJ pfTuge in the
present invention are estrogens di et hyl sti | best erol ),

gl uc o HENIEBRHEF MACGROCY ERICAABANTD @MELE%EQI @ﬁ@gnés@ﬁezvemw Bressnd

" evondr JaeTakes8YE e BRI AR B g SRR i PR d¥Fhe) o

ant i - taainefetendgeiingaih &l @ereidret hi mazol e) ; anti hyper prol acti nem ¢ drugs
(e.g., cabergoline); hornone suppressors (e.g., danazol or goserelin),

oxytocics (e.qg. Ad@r@@ﬁ@l}’eﬁ@@ﬁﬂb@ﬂ goges dlagmiseitky atmhmpn‘tﬁsﬁ(é)glaanﬁ egets, such

a ner SRR a4 SRR s h DB R E AL R Rl ISR T ST B R

(e.g. ,Se@-nfolr Biaﬁﬁ]ﬂmM@&csBﬁcﬂt “PRIpkrtiet 8Pl JidLChelateUTiy ge8 Phaammﬁ@ de and/ or
cronol; st er oi (e.g., triantinolone, beclonmethazone, cortisone,

dexa Haes.’] %MD@EI%’R@ON OFRROEENNS: HOAPsBUEHSIONAScHBRet hasone, or
cl Obef‘%i%é\%motﬂbt%{c@@%ﬁ% aq{ %Isfl SwhiaBer, i!]Rf 3t i 4l 0g. Céﬁ@ﬁ%bﬁ' ne,

raniti ram-unosuppr éssan ., azatnigpriiié, cyc osporin), etc.
250 G @ity W ishénton, iDL a@ﬂa,tpywmﬂn Kiatiyia esalc Biasnpghientiag,. 9e1(sdnil7ac,

ket opr.of e nd ket orol ac so of .. O her drugs of use in

conj ur‘ﬁ?@has\ﬂf‘gﬁ”ﬂh@%é‘%e &W’é%‘%@ﬁ'?% ﬁégg}e apparent to those of skill
in the art. Wleﬁntaheex%mwgmfgwaﬁfehpﬂﬁlmﬁaﬁng mtlgﬂﬁi@ag §g agent, crown
ether or cyclodextrin, host-guest Chem st@rsﬁ dom nate the

i nt er polyasringrariweyinate blw%mgchgqgt sugipas eihlen amrle;ehan@tncmlddﬁQMbor The

T iR ne RS AL KRR ISR s HEREE B5mine gn b sabFite of ¢ o
| & enforr gPacel Bign, bSandizidathe eomﬁﬁﬂ@an}dﬁ'aﬂﬂalbﬂﬁﬁhj}@l@di(@ﬂﬂzﬁﬂﬁ(:ﬁ@ﬁﬁ@uﬂd§ i's
vveII brown to those of skill in the art. Se ee, for_examle, Pitt et aI

The B apkess WetheWaep Rgrimisat é"lt\h@rm?th]éorﬁrtééﬁﬁéﬂt‘"'h@?tel tagds toggggadoad, !

LHEM | NE: 29 V\D
03/ 06065 JUL%B%V(S e e b &S%Ebglt\%,&& %ﬁgc?gﬁﬂ‘g@oﬁndﬁg@., 1980,
pp. 279al3lespetien d&ysematlﬁzly, tieimetaCHENISSIFRY OfpeMECROBYEKING the GAMND ion can

LE ﬁf'%“@?gb“ dge University Press, Canbridge, 1989; Dugas, H.,
f1 STRY; Spri nger - Verlag, New Yor k, 1989, and references

cmt ai ned thereip afén%t-m@mjf EMbocamemnhﬁarblﬂamthﬁmnﬂh@mnﬁtgaﬂ he _
attachnent of chel ating agents,  crown ethers and cyclodextrins to ot her

mol ecifrcdusian eorapigk M4 tBe eralysod intersts ki pprelaredemppdiment, the binding.
functionality is a cyclodextrm or modified cyclodextrin. Cyclodextrins are a group of cyelic

oligosaccharides produced by nUMErous microox ganisms. Cyclodextrins have a ring structure
which has a basket—hke shape. This shape allows cyclodextrins to include many kinds of

25 - molecvles into their intemal cavity. See, for é}:ample, Szej‘tli, 1., CYCLODEXTRINS AND THEIR -
INCLUSION COMPLEXES; Akademiai ‘Klado, Budapest, 1982; and Bender et al., _ '
CYCLODEXTRIN CHEMISTRY, Springer-Verlag, Berlin, 1978. Cyclodextrins are able to form
inclusion complexes with an'altray of organic molecules including, for example, drugs,
pesticides, herbicides and agents of war. See, Tenjarla ez al., J. Pharm. Sci. 87:425-429

30 (1998); Zughul et al., Pharm. Dey. Technol. 3:43-53 (1998); and Albers et al., Crit. Rev.
Ther. Drug Carrier Syst. 12:311-337 (1995). Importantly, cyclodextrins are able to
discrimiﬁate between enantiomers of compounds in their inclusion complexes. Thus, in one-.
preferred embodiment, the invention provides for the detection of a particular enantiomer in 2

mixture of enantiomers. See, Koppenhoefer ez al. J. Chromatogr. A 793:153-164 (1998).
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See, for exanple, Meares et at, "Properties ofbr vivo Che]ate-Tagged
Proteins and Pol ypeptides." In, MODI FI CATI ON OF PROTEI NS: FOOD,

NUTRI TI ONAL, AND PHARMACOLOG CAL ASPECTS; " Feeney, R E., Witaker, 3.R,
Eds., AmeM@&#0@hthi cal 10 Soci ety, Washington, D.C. 4 JI9BY, 2006 370- 387;
Kasi na et at Bioconjugate Chenr. 9:108-117 (1998); Song et al.,

Bi oc oﬁ“llagytledéittdmbi;ﬂﬁ@ﬂmﬁﬁﬁxa(i@%ﬁ)be alttlac]&rai temespmeawn entodithptotihe t he

ot hy| ST 6 QEERI el P IR HOL o e OIS Dt MBSt o
aci d &ﬁ@@xtnﬁ@i&&héﬁa@%éﬁ&%gwfeﬁ kﬁﬁwﬁ%'ﬁ s%f bhe 1&%?@5&5@[ Agﬂa?hi%n& pacer

arm by utilizing the comrercially avail abl e di anhydr

Chemi piadammﬁutacaﬁ/hﬁmﬂﬂeesgeewysanV%eh A;vphﬁ?céwacﬁ'cw&ﬂl:ﬂ%ﬁm"t@l(w%") the net al
chelate binds taq t d pec uch as I hlstld -ta t ei ns,
W ch can be: usdd AiFESsCRT LS R BeRY hemarys draonay S Rebd Sy o y.
the nBi@lkid A bfedRkfsucPlis iaREE LES 9@%@%&& EJ}gt%FiE%%@é fE@a1Ra, be the.
anal yte. 1260 .ﬁeg fusrutchesrgpexenp aryﬁ odi mantfi I I’%dll nga unctional i ty
forms an |ncI usion conplex with the analyte of interest. In a preferred
enbodi rrent, _the bin functionality is a cyclodextrin or nodified
cycl odext r if WE?OSO@I}WW I3re a group of cyclic oligosaccharides
produced by NUNEHQSHAG SR g@;ﬁbﬁ e p@ﬁbﬁ@&eeﬁttﬁh AuirteMS oBvek iGsefdciset ur e

~ which has a basket-|ike shape hi s 'shape all ows cycl odextrins to include
nkhy Phae spbrastepoleeaizakle %ﬁ’ﬂ\é mcm@mer end graralyrgendatign obat nospmex@npl e,

ool FYE S o RIS o b e e B
Sp ri nge]mﬂéﬁr Tag poBeiidrizable E¥MN mdnpedep gextliel comahercillyeviilatiomenomecdrisi on

npl exes with an array of qrganic rmlecu s inclu for exanple,
drugscm RBEPES égcorﬁwﬁ?aeal@gs 557! 3@%@ to fagse Og ﬂn‘r b Bt al .

J. Shie BOARBATD o38pdI SEAMUAGY £l g3hol E’x‘%‘iﬂ@m@%’i Technol .
3: 43- @%998 and Aleberg etpa y aﬁdc’yn[])rug Carrler

Sfst . RQb@lem@Blzs 100i006) are Mg dnewn il e act;aﬂdodelxdﬁ:, iforsexampleabingl, peryl and

di scrj bet LONers of conpounds in their inclusion

conpl elggélsgrg Sand engﬁréaa?t[‘)’r ef erred enbodi nent, the invention provides for
the detection OfB}awB?.bftt}Qtﬂp@ﬂ‘ a@é}ﬁﬂfiehQItWE@Chdmealead”ihg(thﬂhep@épaﬁﬂﬁﬂﬁtdf@rrer S.
See,’ Koppenhoefe& et al. J. fnrat%% A_793:153-164 (1998). 30 WO

03/ 06REYREEZable GRC OPPFE I%SF nempilngi ng functionality can be
attached to a spacer armor d| rectly to ¢he substrate. See, Yananoto et

al., J. Phys. Chem 01 6855- 6860 Hedc-9=é7) ods to attach
cycl odextrins tdito ‘ uI es-ate wel)—k wn \those of skill in the
CN

chronatographlc and
HOOC HOOC

0 e =y
HSC\/I-L A CN

20 | Schemé 1
In Scheme 1, the aromatic nu'cleus_ is functionalized with a radical that

includes a polymerizable, éuch as the methacryloyl groﬁp. In step a, a-cyano-4-
hydroxycinnamic acid is treated with methacyrloyl chloride under Shotten-Baumann
conditions (e.g., KOH, acetone/H;0). The monomer is purified by standard methods -

25  including, but not limited to, Crystall'ization, precipitation, chromatography (e.g., flash,
FPLC, TLC), and the like. Characterization of the monomer s similarly performed_by art-
recognized methods, e.g., NMR, melting point, elemental analysis, etc. The "M NMR |
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pharmaceutical arts. See, Sreenivasan, K J. Appl. Polym Sci.

60: 2245- 2249 (1996). In a further preferred embodi ment, the binding
functionality is selected from nucleic acid species, such as aptaners
and apt azWFéé”?Ha? recogni ze specific anal ytes. PrepdAJLY2006the Matrix
. Inits nost general aspect, the preparation of the matrix involves the
sel ecspeotmunlkd dof table capplatipg itl&tlél\/ﬁbpgakmoisizi@b‘s witBANbhtone efffire cntgpouhdare

pol yrreri_z ti f,th oner to. formeither a hono- or co-polyner,
whi ch®% ntoﬁb %@]‘gh‘igvngéf’sﬂ%tlnﬁlﬁér or a cross-|inked poI yner. The
pol ymeri zabI e E’ﬁ%t%ﬁ'ﬁof}i%rmaﬁé/crﬁ%ﬁﬁ E&‘Hf%ﬁxﬁioﬁhh)ls ﬁ&rﬁbéﬁe teﬁE%H‘BFEr or It

can be prepared according to nethods readily accessi o those of skill
i Nt heopalymeriied. Ipoblgtmﬁﬂﬁ&ﬁi@@%@@b@nmmyonprqmeectsemﬂaa choAMinignget y and.

AR e ST TG LSl St

deri Vad zatﬁih i‘é@ﬁﬁtﬁﬂced &% aNPh Ritich 61‘%\0}5&%&%8& ahtM s %P@)ﬁ?eﬁ%’&@. Mgt 0 the
prepara I on a polynerizable CHCA.” nononer is set rth in Schene 1.
HO | bp¢1ymehs¢er£®@4¢y|-ﬁB@he® know@Nn2lee 8t eegreexirachosohvmeadied tivaomensmat i ¢

nucl eus i S, unct i | ized.wi.th t hat l.udes a po rizabl e,
cuch eciRti R Bl sl ehAgERon B crblin SR nan c

aci d amlysisaatage Wi "TREpSIEYT 1sQido hbtefekidel B dRlre Rl AN SRUARER.,
conditions (e.g., KOH acetone/H20). The nononer is purified By standard
e} hobIMBSIR, ﬁl‘?ﬁ&apiﬂiglonlﬁbtomﬁé%rﬁli’h% glements] avalyss and thedikicon, precipitation,
chr omat ogr aphy zation
of ihe MoONOMEr f@u%l\rhe toﬂ%%nten&;i&t& bo;gfrg}aear%gg c%cgbgol nfk%g eg&uﬁgeﬁﬁgﬁﬁée 9.,
NI MPpolpmietd. Mtheiinaat polghﬁfmrﬂthlls iaveatiys ba; bee]ﬁmloiﬂm@/méﬂs Niveb-JbivWiars., Co-

. 03/064.594 4 JULY 2006, s ectrum d.a {able correla H*nf% t he NVR peak
posi t PUNEEH RIRVIESETRY 25¥ 241AGSSe b POk HERFFIERRSTEY and FI G
1, respeeiihy fldeculd, &E%Bad?ng e RhBRG BB rhehGHes Qﬂﬁp‘%@@cérs

Hono- pol yneri zed or” copolynerized. I'n certain enbodi nents,

cd pompremiersi (i pace raomeepsiogibinits cihasdd eilebaerb the same wavelengths of

energy, and the incorporation of monomers incorporating binding functionalities.

For example, an energy absorbing monomer, such as CHCA-MA can be co-
polymerized with a second energy absorbing monomer, such as trans-3,5-dimethoxy-4-
acryloyloxycinnamic acid. Also, an energy absorbing monomer, such as CHCA-MA canbe .

20  co-polymenzed with spacer monomer, such as acrylic acid or methacrylaic acid.

In another example, the energy absorbing monomer can be co-polymerized
with a monomer comprising a binding functionality. In one embodiment of this invention,
the binding functionality has hydrophobic properties. Moxe specifically, the monomer

comprising a binding functionality.can be octadecyl-methacrylate.

ko
LA

The cross-linked polymers of this invention are co-polymers cor sprising an

| energy absorbing monomer and a cross-linking monomer. For example, such a cross-linked
polymer can comprise CHCA-MA and bis-acrylamide. It will be apparent that cross-linked
polymers can be co’-polj&nerized to include second energy absorbing monomers, spacer
MOTOmers and/or monomers comprising binding functionalities.

30 As will be discussed in more detail below, this invention contemplates using
linear or cross-linked polyiners either tethered to the surface of a substrate through covalent -
or other chemical bonds, or applied to the surface of a substrate, either before or after mixing
with a sa:np.lhe. When the polymer comprises a binding functionality, the pelymer can be

washed to remove unbound molecules after contact with the sample.
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5 agent, such as pol y(ethylene glycol)di nmethacry]ate, to forma
cross-linked polyner. The polynerization is initiated by the addition of
a peroxide, such as |auroyl peroxide. The polymer is purified by nethods
known in tHRO3P4%% g, extraction of unreacted nono#dAELY DOGE pitation,
crystal lization, fractional crystallization, size exclusion

chr omat ogr aphy, Thtieafisasy o1 Sedbod ¥raers ok Eie iTyaation|iy ae pndlysiatabeiraesatior i zed

chr oneP oGPy A5 SRR et i VeHOC R A€ 45T o, Bpgpecoe

cont epplyh@of Hgd Mvéitvaand padosiias thd deited xeNesigyinaRsehiphgy cRBLYRRAS .  The
| i near E%éymers of this invention can be hono-polyners or co-polyners.

Co- pélsiandesl pardide aduisevisepplieddedhe eje end p desaupliongionizatipm eelpds it | on of

abbor BEngriiah ot AP il fa e ST vl e RS DB R TREE,
subuniDEsAPhéNTal (fFIQ?. B kraabineEl GH@AB@@\?FI\@\@{}&HQ@H}DMA@I%MA &g, t he

I ncorporation of nongners | ncorsorati ng binding functionalities. For

exanpl’e, copplyarrsicgpliab 6V AP FIGs¥)e poppdyrosiie fudimathapeyieodoxy
| ! o wer”
P r ans Sl 80356 0 (P X AEROKD BAHBRRITIo\ GEkEhenane (G,

absor bzhg nononer, such as. CHCA- MA can be 20 co-polynerized with spacer
npnoner, such as_acryli.c aci}j or et hag%%; aic acid. In another exanple,

the energy absorBYHGRHBRATEPT BEPObETS O hBeyHEIloR & CoEprtion Y fbfrer

conpr H§§J}gti&ﬂmn%&i8ﬂmfa&nﬁ§e t?&lﬁétiigﬁna]kgts) pﬁﬁueém@mﬂy%ﬂét a,%% ﬁLgJahar Lﬂg@gat i on,

b
the binding functionalirty has hydrop C properties. specifically,

t he nedvresd ugogribeiswiall gndednlardbatgx tompositersd iecggnized behe art. For example, -
oct adecyl -net hacryl ate. 25 The cross-lirlced polyners of this.invention
r e cll BBTUNE L ACHHGT S e S R OREs B PR R b et

Cr 0SS ivignkbA grimdeeiihiass kpdctu@xawith @ Joweidbva of badgrdindHEUG. PR hbyARhladan
conmpri se CHCA-MA and bis-acrylamde. It will be apparent that

choss i thedew mpssresien of basrsEusi6 yWeri zed to incl ude second energy

absor bi ng ”Dnonefl%abé%ﬁl&iné Ege)&ggg& o é‘%g{}’?&ﬁy %%Wa?c&ﬂ%%%&%ﬂ% EQ N

functionalities. 30 As w I scusse nmore det ai
i nvenppbmaortefrok Enkmcad forgNeal Degaptiar (SENRB}edmprvads pbihgievetient her

tethered to.tkh rface of a,.substrate through val ent. or_ ot her _
Shem Capsb T vl baing i g Ih S sr SR o £ veiian S B EFEBL or o
or af bgaranllgiani-x@ao el Fincth SR b 6lymbhieih gloh @ opsllireEEing Mton®es Bhdi ndi ng
functionality, the polyner can Tbe washed to renove unbound nol ecul es
at er PelyReAIZRLIOR PRCEREISERSTETP B ing £ pBAE guolpospie sTRfbeficTREtes f f | cacy

bR Q8 | NERBLA B BRI Sy PSR,
chi p indotippa ditek raglical or ionic polymerization reaction and photopolymerization with a '
~ photoinitiator, and step-growth polymerization, including addition-elimination reactions, .
addition-substitution reactions, nucleophilic substitution 1'eéctions, multiple-bond addition

25  reactions, etc. The compositions of the invention can bé prepared using bulk polymerization,
solution polymerization, emulsion polymerization, suspension polymerization, condensation
polymerization, etc. Suitable monomers are dependent upon the type of polymerization being-
utilized, and it is within the abilities of one of skill in the art to select the proper monomer and
polymerization conditions to achieve a desired property or result.

30 Afier synthesis, the monomers and/or completed polymer can be further
elaborated by a variety of chemical reactions well known to those skilled in the art. For
example, in order to produce a matrix with anion exchange properties, the mopomer can be co-
polymerized with monomer having primary, secondary, terfiary, quaternary amine or

chloromethyl group which can be aminated and quaternized. Production of an analegous -
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pol ymer of the invention and performng the desired analysis. In an
exenpl ary enbodi nent, a standard peptide solution is applied to the chip
and a desorption/ionization analysis is 5 perfornmed. For exanple nass
spectra of a peptide were obtained using DHBMA (FIG 4), DHAPheMA (FIG
5), crossMhREYEHcAMA (FIG 6), pol y- DEGDVA- CHCAMA (4FFGLY 2006

copol %meri cpol y- CHCAMA DHBVA (FI G 8), copolyneric 2, 5-di met hacryl oyl oxy
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ol y- 2. 6-di hacryl oyl cet opheno FIG 12). 10 Surprisingly, use
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il i prEIGbR IR PoReae e toARcu g Gr Fire iBeg sdm bR B FespRRoD:
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pol ymeri zation, enulsion polynerization, suspension polynerization,
cbhdentdriconineg plesipd 1 tiae. thnsubsitationsigpetm) i complstreans thy wsalips adromentipon
the t ' ' [ il .and it is within the
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pol yneri zati on Sundlat react®ntpathaclys eeavaladiésior petppriopSENY @inpoasdd 4nd Af t er

synt hesj t he nononers_and/ ar conpl et.ed pol yner. can_he. further . . |
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exchange properties, the nononer can be co- polynerized wth” nonomner

hei ngmetiomadity to Sie SENTA cgnpeteds PYEND garpenerds (rearfoneample, deopeent hy|

gr oUP LIl Gl £375 RE AN RS SAkaA0TiBIRLCE M Bfo, FERTUEE DAla 9 oAEARNA! 0TOUS
POLYMERIC DRUGS AND DRUG DELIVERY SYSTEMS, ACS Symposium Series Vol. 469, '
American Chemical Society, Washingtor, D.C. 1991.

25  The Chip
Also provided by the instant invention are analytical devices that incorporate
the SEND compound of the invention. The present invention contemplates a range of
~ analytical devices that ixxcor;ﬁorate_ the SEND compound of the invention. Theuse of the
SEND compound in an analytical device is exemplified herein by reference to a chip, which
30  is of use as a substrate or probe cdmpbnent in desorption/ionization mass spectrometric
methods of analysis. The Tocus of the following discussion on the chip format and its use in
mass spectrometric analyses is for clarity of illustration alone and is not intended to limit the

scope of the mvention.
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4 JULY 2006 SEND conpound, containing cation exchange sites can be
acconpl i shed by a nunber of well- known synthetic schenmes. By the sane

t oken, the nmononer can be co-polynerized with nononers having sul fonic
acid or cX®8YHPY acid groups to have anionic conpogigUELYAUH6her

di stinctive nethod of preparing ionic SEND conpounds is that the nononers
synt hesi zed 5 aclosdinnge tepechehqpresahinvemvanprioviles adenees dopalchndes a zed

wi th styrene nmononer .and t.he _copol yner, n pbe further. am _pated through
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chl or i lde-photut-mictivegpoipperi sbsorbe phaindmtdipgorf fromta high fhencesdunceao gohanite on of

di pethyl sulfide. The resulting reaction_product is 10 a.sylfonium based
an on IRETh RESEE 3 Jatie A e ety oh 1B AL, & St PR Ereatitign B0
r eagendnikgidden added to the reaction m xture, which can be heated in

order to help drive the reaction to conpletion. An exenplary reagent for
this purpose is ThelSERP opmppindrif thedvientionis gakeraliyenclofred hi the awifates fir st

H adjust.ed to ab 1 d th i ith the ab ' f
B0l F orhs he S8 RGn e Mhor R em ek bbb PR e RUTEGORERS: on a
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reaction is conplete and the resulting adsorbent film conponent is now a
wh@k dendingdnidsmpheRisfygebokierarbydophilicdydrophtici israsaemwiihendiee avai | abl e
for pr ri: ng: _ . D CO nts with other binding
f unct iugtﬁgﬁ{l@?lé35%':899@@%&9{;%?%&?%0 et DR et O T o e
t.o determ ne an appropriate reaction.pathway to conjugate a sel ected

bi nding 20 functionality to the SEND conpounds or SEND conponents (see,
 for exanpl é[,’hﬁré’rh?érﬁé%n, Bl OCONJUGATETECHNI QUES, Academi ¢ Press, San

Diego, 1996; andyByWVhiSbs B lnvenEos the SEMMINERIuRRYGS AN DRUG PELI VERY
SYSTEMS, ACS %rrpom um Series Vol. 469, Anmerican Chem cal Society,
. .I

V& hi rgesTele, BitleT digotly ontbrongh ligkpyamms dent srepptaierlatsy beteen kg swbstratnemint i on

are a ' |, § €91, ' { FNP1E
ventoRe B BEbE Mind BBk QRN R S S AR O op bl
devi cesrfidebr it icloupdnat éeathlre oBENBubargosthcof whink mayenfushrvithiithe use of:

the SEND conpqund i anal ytical devige is_ exenplified herein b
ref er SHEER B .dgﬁﬁp}sqﬁs Eﬁg%gqsgggefg‘u%@e §tr%f‘g§u6’§SP %Esﬁteiﬁ%@bﬁé'ee Jonent
in de%&)?ﬁkﬁaﬂg '(t)l%rés%ht ARelRhaf Be Ghdde B hAY StablBELESS, & cAfGhMRIor The

focus of the Toll'owing discussion on the chip format and its use in nass
spéct mateials. cMarmavgs seeiiissubgirates canibeyonfigured inshavetany sony enentgaeimesy erot

i-.‘nt € nggqubgn%ﬁlo{l roT} Etr&cﬂﬁ‘-&l RHAR%. %e rsﬁ\?stﬂ.a@é e bg Qithe%é}i gyporoﬁéggfga%é canbe

either optically transparent or optically opaque. The substrates can also be electrical

insulators, conductors or semiconductors. When the sample to be applied to the chip is water
based, the substrate preferable is water insoluble. '

25 The materials forming the substrate are utilized in a variety of physical forms
such as films, supported powders, glasses, crystals and the like. For example, a sﬁbstrate can
comsist of a single morganic oxide or a composite of more than one inorganic oxide. When
more than one component is used to form a substrate, the components can be assembled in,
for example a layered structure (i.e., a second oxide deposited on a first oxide) or two or more -

30 components can be arranged in a contiguous non-layered structure. Further the substrates can
be substantially impermeable to liquids, vapors and/or gases or, alternatively, the substrates
can be permeable to one or more of these classes of materials. Moreover, one or more
components can be admixed as particles of various sizes and deposited on a suppoit, such as

a glass, quartz or metal sheet. Further, a layer of one or more components can be intercalated
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4 JULY 2006 Thus, in one aspect, the present invention provides a device
that includes a substrate having a surface, and a polyneric materi al
attached to the surface. The polynmeric material is adapted to receive

anal yte malgGuhé&Sys and it includes a photo-reactive ppiyey-20061€
phot o-react i ve poI ymer absorbs photo-irradiation from a high fluence

he. aN iR VB TR B e COF pTcl oA P ah o e FHECENE R Hpbund

of t hekilnyeme ! hﬁ Mard %1@@1%;@{ by appRehiaigd cheiihied swshaeen@bufabheChbR m
substrate. The interaction between the SE corrpound and the surface,

whi ch apnmm@mhea@mpw@npbumhc@mme surface can be a coval ent,
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Sy g | e by Spt e SRR CaRR h phLS SRl BRLEs P st o o
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Substrate In t he chip of the invention, END conmpound is immobilized
on a Ilgergqbshmmaew gissesemddirystads pfussrin thar@bgmatb inekasie, ‘amtrme nh‘rdtmmdato

compou Nety e R eh Goti-det o 575 100 4G ZvSh SRRSO ¢ 1o

bound ct@stals bea L‘hé@s @fin b 1srepaths by aft@tBirdasehni ek ct?eér&afr éa;ani‘pw ﬁbd&tﬂaﬁ the
surface, raise Tq i sland) or depressed (e. a well, trough et c. ).

Subst erYYeSgAL Iﬁ:ii%OVéﬂF}b RO AND TWW@&ES: Elengmx Fress sewerk Mdnlmmandibe

e I ag ter
adf e BKeR R AR Fom R ERTR BTl e S OET b LA ol BTRYSL
conbi mﬂth@plem‘nt Sivettiérumaldé dat reamt llmdmtiﬁzﬂamomﬂ Tb@p,,ﬂrobe@e@j, gid or
flexi and cap be . e r Qpti transparent. o p al | ue.
Tho. suty GE5. BaraliEh A0 it SidiosPn Gttt G0 wmaneverad g e
sem CoRetdfd h3e iV¥hE Rub ABics ISR tiBE iPiRld, 86t 4O nbMenGHd B, bSIANRTRE,
based, the substrate preferable is water insoluble. 25 Thé“materials
form m@attrhzen qabediren pickelecappit andedloyn and vfanp@ctys of thpwm@w forms - such -
asfilns, suppor [ a cr. | i E npl e,
aﬁgubst rate can Mﬁgar]]sngrg?ﬁ%% f}i&sﬁsﬁﬁﬁ&ateﬁdﬁgﬁ rgse&?(f%’gn@?n 'hio%%i n)é[%of

nor e tlded a®f eryista0hBEIGr @podder, \BA ellose RATbe dirhéis Bnehich MEonemnl isilsyatekd to
forma substrate, the conponents can be assenbled in, for example a

| ayer &gt swq}kﬁlmukst{fﬂe @mpoé‘e%@(?ﬁ’élet%l)&aﬂé’ediéb%%ﬁaﬂ Qatooihe gty ﬁglfstraiﬁ B Yor

“two oy, i} d
U e S 3 R SR
| i qui dpptteaymasl tdq:mblomss gasnemour al ter natively, the subst rates can be

ggpn‘eabl eto On € etBLl% Ie m%he Sees’P eforrmtpe eaﬁ;& olvbiteoa 1 ll%rs],e or

e corrponents a‘H é%fﬁn% bBrli”?é o Py SPYEMARS

- deposilieilis)BolatisnpPRids arfiubesd PreRngy piFerrfUAEiE i9¢ludg bat aghretimifedr t her,

a layer of one or_npre cqonponents can be intercal ated 35
to, gold, silver, platmum palladium, nickel, aluminum, copper, stainless steel, and other iron

alloys. .
| Organic polymers that form useful substrates include, for‘example :

25  polyalkenes (e.g., po}yethy}ene; polyisobutene, polybutadiene), polyacrylics (e.g.,
polyacrylate, polymethyl methacrylate, polycyanoacrylate), polyvinyls (e.g., polyvinyl.
alcohol, poly{/inyl acelate, polyvinyl butyral, polyvinyl chloride), polystyrenes,
polycarbonates, polyesters, polyurethanes, polyamides, polyinﬁdes, polysulfone,
polysiloxanes, polyheterocycles, cellulose derivative (e.g., methyl cellulose, cellulose acetate,

30  nitrocellulose), potysilanes, ﬁuorinated poljnners, epoxies, polyethers and phenolic resins.

In a preferred embodiment, the substrate material is substantially non-reactive
with the analyte, thus preventing non-specific binding between the substrate and the analyte
or other components of an assay mixture. Methods of coating substrates with materials to

prevent non-specific binding are gener ally known in the art. Exemplary coating agents
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WD 03/ 064594 4 JULY 2006 between two other substrate | ayers (e.g.;
nmet al - oxi de-netal, netal -oxide-crystal). Those of skill in the art are
able to sg\lc(sgi{%an appropriately configured substrate, manufactured from

an appro Niterial for a particul ar applicationy JEISYROBGY
substrate materials include, but are not limted to, inorganic 5

cryst arduda heragandicligitedvecslulosarhgamicsext dbsmimandpsly(shylandatyqedl yner s
o0 SO 0 B b PO RSB BER TP R Rtp el
CaF2, MyF2, HFZn aBiNthedpeerrdd SmbSuidiid, 1A Hbafdle hlatrial keubdhgialgmpst al s

and gl asses can be prepared by art standard techni ques. See, for exanple,
Good nélreres@RY STamit g giiNBn FEBrNIEyESE ingir e wilthrtbe detegii o¥or k

1974. Al ternativel 0 _the.cr al.s. can.b chased c ci.al e.g.,
P o 18 SRR B e R O R Blot ) Bt B R R A TS R bl | o
i ncl udes. Waént N 5890,287 BhE $dakQr o528, PMILAD. B5,08, 58, Zr2, CeG2, Y203,
Cr233, Fe203, N O 2zZnO, 'Al203, Si® (glass), quartz, 111203, Sn02, Pb02

and the |ike. fBeshdacsfofisssubstrate pEuseun practiciag tlaf presrat imeatien ean encl ude,
but are nQt limt to,. Qo silyer | atin | adi u ni ckel ,
0 onpariohf, ielsh8ite hitrerdE] e HEL con 1Y L tRThe B8 SfedlbafS L | (o

of usendsr shtvgtalat@siduls.t Rer §XaB5R4) thd YRS E0be rbagheiel ak peiddindiELysed as a
crystal, .a sheet or a powder. In those enbadinents in which the nmetal is

| & er Eebbing. wtebinge groving, fssteling angdihroridigue deppsitipay ofimetghtilyes. ddsosited -
onto o)V . ;l1; in the
ort i iRl ieh LR HRRLAG B AR ant BEh DOE HORMBRLI NPREMIA B8 Ve, g

and :elNeotasol. 8s40%Fe Pis(10PY)), plibheetciet g chérmizel dcliag atdemadrobertag erindadl e or

i nper neabl e t terials h..as l\gquids, . spl.utions, vapors and gases.
Pr escrbRgapraterrbe e b EFTULae OB Dok S hothr i raihe gt "
Si | vekubdplafd Willb8 rebdily agharimk tdtheked skl Mthoa) copper, stainless, steel,
and other iron alloys.” Organic polyners that formuseful substrates

ikl ude, for exdmsisee andgoppleydy o HePaftangn the selisaeteyis drdted salnebout ene,
pol yb ' SN H1E5d bR Brepuffsy B A?ﬁ AL .
-met hag%%ﬂéﬁgagéﬁémadc}r]%@at eg , eﬁgﬁ&\% ?%%Ivglh eﬁyg pg p%alni%]%%ﬂed Fgﬁ cohol
pol yvierathplacesing wycrpainyact pyihting) feataks agrmhajivasriyoo roihhovd lobeh laypoddystiys enes, -
pol ycarbonat es, polyesters, polyurethanes,  polyani.de lLyi m des,
- pol ys ; rto , por'y r 1-es; “ceft U i > (e.g.,
| Yo AVRBHE: Sebokps i oNBHENBoby Hettr abgei B I Varrir sl Subles
met hy!usﬁag i)klydoﬂ%gmﬁﬁk,l MHRER aetRhRes 23 Anf1tE 9G8h hiN O5ch prB@lc¥s] kanes,
fluorinated pol ymers; epoxies, polyethers and phenolic resins. In a
[etatYi eﬂr’he‘dpan&fcu_di dekvc, Stih@edubéb i@ t08- ipef %94)a_lt’aﬁ@ns titas EﬂEmerﬁﬂ fnythe present
non- [ easkie M RS BRal Vg s, AL SHSNLIGSARES! Dlfibl i o
recesses, inlets, outlets, channels, trou_ghs, diffraction gratings and the like.
In an exemplary embodiment, the patterning is used to produce a substrate
having a plurality of adjacent addressable features, wherein each of the features is separately
25  identifiable by a detection means. In another exemplary embodiment, an addressable feature .
does not fluidically communicate with other adjaqent features. Thus, an analyte, or other
substance, placed in a particular feature remains substantially confined to that feature. In
another preferred embodiment, the patterning allows the creation of channels through the
device whereby fluids can enter and/or exit the device. -
30 In those embodiments in which the SEND compound, the linker arm or a
combination thereof are printed onto the substrate, the pattern can be printed directly onto the
substrate or, alternatively, a “lift off” techmique can be utilized. In the hift off technique, a

patterned resist is laid onto the substrate, component of the chip is laid down in those areas.
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or other conmponents of an assay m xture. Methods of coating substrates
wth materials to prevent non-specific binding are generally known in
the art. Exenplary coating agents 36 WD 03/064594 4 JULY 2006 i ncl ude,
but are nepobigdstRrd to cellul ose, bovine serum al bunynyrrgRda006

pol y(ethyl enegl ycol). The proper coating agent for a particular
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preferred enb ment, the substrate terial 1s substantially non-

f | uor ekidlantthoart.efad, ﬁ)rlemghpleoKI@nﬁ\ﬂdet ehgt WenmagneSt%QB 120399t T meree f er e

th t h tect | t. | b d trat
el uaRopHBaE T ralgee ey EabBR Yt o FocoRt i opiaRet REVDER TSR 7 and
Phai ndgterght froddtie filBBdd@iontlt 1a$ar63ri3188 -ontd e §ﬁ'i55ft1%€eeor9{ho§e §a‘éQ§f11‘it?ﬂl§ of

use in practicing the present invention can be snooth, rough and
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di r saishate. geat Mrlgsh, 344 Wiitesidesds. M.ndam ReveRisplrsy BéateldStraett 25:6h8
'pa'ttegrg gg is used to produce a substrate having a plurality of adjacent
addre sg ‘e features, wherein each of the features is separately 25

‘identifiable by ”la;e(ipécﬁﬁmimdnﬁaln@lexiﬁg apatihest thx enipk af thednbamdioneat be an
.addressabl e_feature does not. flujdically conmuni cate with other adjacent
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preferre the patterning al he creation of channel S
t.hr oughbodieentidmding finetietmjities firdsifesnt mmﬂ}é@s andrearragrd ecrobethdelipce. 30

Int hs(,)uSI?acenbl?mwgg rs]}gesmﬁc data Ec():cﬂas t(g § %1'1%'}/’(& m mg ?uﬂctlonae.l1iylslqlécelfici§§)rpo %tra a .
|  reused in each location. In this case, the array location is an additional encoding parameter, .

allowing the detection of a virtually unlimited number of different.analytes.

e
LA

In the embodinients of the invention in s v’xuuu spatial encoding is wtilized, they
preferably utilize a spatially encoded array comprising m bmdmg functionalities distributed
over m regions of the substrate. Each of the m binding functionalities can be a different
fimctionality or the same functionality, or different functionalities can be arranged in patterns
on the surface. For example, in the case of SEND compound array of addressable locations,
30  all the Jocations in a single row or column can have the same binding functionality. The m
| binding functionalities are preferably patterned on the substrate in a manner that allows the

identity of each of the m locations to be ascertained. In apreferred embodiment, the m
 binding functionalities are ordered in a p by g SEND compound of (p x q) discrete locations,

wherein each of the (p x q) Jocations has bound thereto at least one of the m binding
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conbi nati on thereof are printed onto the substrate, the pattern can be
printed directly onto the substrate or, alternatively, a "lift off’
techni que can be utilized. Inthe Iift off technique, a patterned resist

is |laid ontonsidsesigubstrate, conponent of the chip i 4 [JUIY@9@s i n t hose
areas 37 WO 03/064594 4 JULY 2006 not covered by the resist and the
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can be . _increased by incorporating.spatjal encoding (e.d., spotted

mi cr o3¢ PEs useRtldot PrepEHgF YR 8f 7 Jude V%WOU@%%M%IO@% npgleic

iy roglaged into each of the chips of the invention. In an exenplary
ennbodi ment, binding functionalities for different anal ytes can be
arrayed across the chip surface, allow ng specific data codes (e.g.,
anal y%‘e-lbitndi ng functionality specificity) to be reused in each

| ocat *BAY % this case, the array location is an additional encoding

paraneter, al | Qhkedgvithandiekhets oNhebredemiififantibh ¥aibe Lsadtie detacdngr of
different analytes. 25 In the enbodinents of the inyention in_ which

spat | @alYieagHiss §1 paalyies. whighyinterpwithy tndingdpnctionpality 1 2 gletegtables) | v -
enroded AL 8% GARRICiSE Beweln BlcndbRg zfnﬁriﬁﬁdiﬂé‘ﬁlﬂc’éibﬁﬁit?hé}Eé.Bi[;% ed over in
regions of the substrate. Each of "the mbinding functionalities can be a.
di f f epleysicochemizhl miabdtion, mcludhe waaentfhomdinigoieaid honding, hgdrbger pontding, '

58 AL AN Do BR e PR "a ©
interactions. : ' R
In ap exemplary embodiment, the interaction is an ionic interaction. In this -

25  embodiment, an acid, base, metal ion or metal jon-binding ligand is the analyte, In o finther -

exemplary embodiment, the interaction is 2 hydrogen bonding interaction.
In a preferred embodiment, the analyte molecule is a biomolecule such as a

polypeptide (e.g., peptide or protein), a polynucleotide (e.g., oligonucleotide or nucleic acid),
a carbohydrate (e.g., simple or complex carbohydrate) or a lipid (e.g., fatty acid or

30 polyglycerides, phospholipids, etc.). In the case of p]'oteins; the nature of the analyte can
depend upon the nature of the binding fumctionality. For example, one can capture a ligand

* using a receptor for the ligand as a binding functionality; an antigen using an antibody against

the antigen, or a substrate using an enzyme that acts on the substrate.
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30 all the locations in a si’ngl e row or colum can have the sane binding
functionality. The in binding functionalities are preferably patterned
on the substrate in a manner that allows the identity of each of the in

| ocati onsywi@ePss«amcertained. In a preferred enbodi ma?t 1322006 bi nding
functionalities are ordered in a p by g SEND conpoun ’{)? (p x q) discrete

| ocati ons, whergj fr ol ' at
| east one of the%etr)%nﬁ ipn(g:f“?]:%bQe %v%%ﬁégﬁﬁrg’g%?ﬁé%%ﬁ@gggg% ? ﬁgﬁﬁﬁaﬁg O?P/es.
The nifkudsauchys bodbenpaf sabvaedinkr emiesishnd,i sehiiyal phesitay henf, abd theilitg
functionaljty. The spatially encoded assay substrates can_incl ude

s entt A {Holides ARG oM DiGBRAOLHERIS ol s SRR B FerET: YL BRORE

bi ndi g § ' Joi gl i [ et :
S e S Tt R e R e e B S e

pr &f ecealld, gnitfired mis4l® draells, @0Onaldizsduamr ellprdfcasabligsué vocelkOBertign A&pOGO. | n
a particularly preferred, enbodi nent, 1he substrate includes an um num
SupporFils Rateef SdEaE Wlfaﬁﬂ%w@aﬂafﬂ 5F1ecd el _&}%F%}E%aﬂl%?“? St o Ur  her
pref enegd) GEROAL BB renaf iGud bt béiEPlgﬂ‘gﬂéﬁé’ﬁsdu@b?Eeﬁs? bidas @RAkbr JHEO- 3000
A in thickness. The silicon dioxid an 10 provide'-CH reactive groups

t hat paostdtiercsioor ¢edls,coagdnstablissapcrooells, tpoloyatdissuecortdelis,sumbeate of t he
chi p. _Those .of sﬁi Il in Ehe @rﬁ wi |l appreciate that the above-descri bed
and ofRRYVESTHABRGHEUS PR Pt e ilF preparing arrays of a wide variety of

cpppounds i n addhtahOMet @nboHEnSAC thedmhBge isahBeMb&f delectedrfrdih by arrays
of a wide variety of conpounds in addition to nucleic 15 acids. Anal ytes

L. V Teendshirisce aghi, baseh omanistionhdngrgee innsi phasmeronicelsnbasbicidesd to det ect
any | of a . ! i e _

FUnct PO, af TS clhery RO bEResdbeed AL B ALY {iia.
anal yTheansiytd daaitegréssncds aopatpdngniciam hextan pi siptsiatig ahesiated bompounds, L
i nteraction, jncluding caval ent, bondi ng, ionic bonding, h 1;jroge,n bondi ng,
van dét a%lr%mf‘ﬁf”erﬁ?fﬂlP6‘H§",“r%?tctfrséf‘6?‘?1Wg%rﬁé%?ﬂlr"r&ﬁ"rfﬁwi‘H"g‘Fﬁ%g YHEOI50MerS, :

hyglr ORQRE-& NGELRBAhHES, mixHiBE 885 DMShal IsBnRRs %68 ’E’f%@é YorRpORMH. "R fikin thd1e
interaction is an ionic interaction. In this 25 enbodinent, an acid,
base, sempeail thomveortiopes sethashiosietegt mpgatticulanandldte of enteresil witleout ixterdertnpet her
exemplary enbodi nent, t.he interaction is a hydrogen bonding interaction.
In a ff?’ﬁ% F%ﬁl%gﬁge&i\@ﬁﬁ,“tutﬁgng‘nal yte nol ecule is a bionol ecul e such as -
a ' The analyte can be labeled with a fluorophore or other detectable group either
directly or indirectly through interacting with a second species to which a detectable group is.
20 bound. When a second labeled species is used as an indirect labeling agent, it is selected
from any species that is known to interact with the analyte species. Preferred second labeled
species include, but are not limited to, antibodies, aptazymes, aptamers, streptavidin, and
biotin.

The analyte can be labeled either before or after it interacts with the binding

ta
h

fonctionality. The analyte molecule can be labeled with 2 detectable group or more than one
detectable group. Where the analyte species is multiply labeled with more than one
detectable group, the groups are preferably distinguishable from each other.

Organic ions, that are substantially non-acidic and non-basic (e.g., quaternary
alkylammonium salts) can be detected by a binding functionality. For example, a binding
30 functionality with ion exchange properties is useful in the present invention. A specific
example is the exchange of a cation such as dodecyltrimethylammonium cation for a metal
ion such as so.dium, using a spacer arm presenting a negatively charged species. Binding

functionalities that form inclusion complexes with organic cations are also of use. For
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pol ypeptide (e.g., peptide or protein), a polynucleotide (e.qg.,

ol i gonucl eotide or nucleic acid), a carbohydrate (e.g., sinple or.

conpl ex carbohydrate) or a lipid (e.g., fatty acid or 30 pol yglycerides,
phosphol | p@ig3/o6¢3%¢. ). In the case of proteins, the nga{greyotoade anal yte
can depend upon the nature of the binding functionality. For exanple,
one caramplp] tven atlet gaEctrypisidsgan be aseplodbrrh diclidien ¢dnpjsiegiesasitinotandi ng
functionality; an antigen using_an antibody against the antigen, or a
subst FHSUEh PPN AR HBCARISs on the substrate. 39 WD 03/ 064594 4
JULY 2006 The a I plzoghecal. sour ce,
i ncl udi ng body Tﬁr’é%rgg@ggﬁ&a%qﬁ%ﬁ né é%%%ggﬁﬁ\%ggﬁ?:cﬁe%% 'cﬁIZI

f 1 ui dalss@pidetebtefuginigahe devigelund andhdder the keventibh. Mesd idmadat degextedact s
from hi ol ogi cal sanples, such as ce|ll |ysates, cell culture nedia, or
tHe | {¥example, by Higy ommleapon grehelationdyi agenishouadte Gaarsgrbed daXesdl r om
e.g., ' MANE :0k: LS. tured: ] - : mal tissue
or oo/ E A S T Blinp SR Ut M RS S R i BB QTR e o

t i sSsuearboxylete] Smineathiolporycag bandudrastridtasilly compliebted agémi(egt i nal tissue or
cells, leural .tissue or cells, renal tissue or. cells, lynphatic tissue
or ceFiylengiligminepoptracsiie agf, Geyp Sthers, aza erawing. MiaIRwnYr cel |'s, " ur ogeni t al
ti ssues or cell 1 K e : re tissue
or cells, or th?ofl?pgée%?}&wﬁ%g%gct éore %%%&i%%{&%ﬁgﬁéﬁ%aé yafbgh?g&la menber
slél ectenipéte onilt lipands foupoumbmstiabionm in bfarsemeds| cdaglesss. dVhena dgamhisound

i norgani c i ons har maceut.i cal s, herbi ci des,. tici,des,. and..noxi ous

gsests s fuact gim Eroul PRIt os A e GEvias JeHose GO, qui d.
The , abéhsydr®, WiFEbh REeRIBHEME FIhAcERPRR BeRfech hfmbiak inll BeRbniplduchunal |y
unrel ated conpounds, ~an assay m xture, racem c mxtures o

st er e®PEBIeEen WHbreplase Hifivaetal 19n gp dke Bimebipedlisamde Methads of detamining f

di ast i it i s [ :

R R A e R i oA

drtal ytiesebf slill ér gstartw duguifheserst #biftyreenstents f ubsraehiecludidgsAfAnicesomithi n -a
m xture. The apal.yte can be | abeled wi.th a, f|uo har r. other. .

et e A E 2P aih A reHGR R oS S8 PG TP TARIFbct1ey MO | MOLHGEES: B ¢
a SeCPREUEBRRGTRN A WEE 6RSAHIBre IARIIANE, 2UEd. SvEH MpUBEkrs, Wen vasecond

| abel ed species is used as an indirect |abeling agent, it is selected
from B¥82-species that is known tointeract with the anal yte species.
Preferred secon S ' i-ncl . | j.mi

anti bodi es. - apt SIPIREOICCIgROE Eesk bt 8 et Skl by
can bghehabef eduabthefdifietoridnding &itcgionalily nndifs. asdtsliodt Basicheniponditng 25 -

functional ity. The_ anal yte nol ecul € can be J.ahel ed wi.th --detectable
gr oupc%‘rnberéﬁ‘ézt?%%ﬂeﬁ ed(f@?%"ct‘g%%ﬁéﬁegﬂﬁfﬁama’é’gtqq}éa ]hté(lcs?‘llé*?sé’ (Hsf%émi s
mul ti pwWnl-abelsef sl 288 Lol BARpIRR Sorfte L RTA A8y I AtRe ahd1PtedbRIMRS aRr € .

preferably distinguishable from each other. ) n
, identified biological structure (e.g., a receptor), the receptor can be immobilized on the -

substrate, a spacer arm. Techniques are also available in the art for raising antibodies that are
25 highly specific for a particular species. Thus, it is within the scope of the present invention to
| make use of antibodies against small molecules, pesticides, agents of war and the like for
detection of those spgcies._ Techniques for raising antibodies to herbicides and pesticides are -
known to those of skill in the art. See, Harlow, Lane, MONOCLONAL ANTIBODIES: A
LABORATORY MANUAL, Cold Springs Hm'bor Laboratory, Long Island, New York, 1988.
30 In another exemplary embodiment, the analyte is detected by binding to an

immobilized binding functionality is an organophosphorous compound such as an insecticide.
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Organic ions, that are substantially non-acidic and non-basic (e.qg.,
quaternary al kyl ammoni um salts) can be detected by a binding
functionality. For exanple, a binding 30 functionality with ion exchange

propertieg,d gyeg@f;ul in the present invention. A speg firgezs8ggl e is the
exchange of a cation such as dodecyltrinmethyl armmonium cation for a netal

on s . .GLE i a spacer armpresenting a negatively charged
R SEHITe R Oy

speci es unc nalities that forminclusion conplexes with
organi ¢ cat i onsImamtisdr 2epwet, thspresdno inv4i1dNPro31de6 4xfidbdé oF Wha¥irROOSERRanpl e,

crown ethers and cry nds can be ysed to formin sion conpl exes with
or garﬁoénpqlﬁﬁélng&é’ﬁlpa‘gtﬁﬁ&?é?w&}- =\ PRATONE: %ﬁ§%ﬂﬁ5@§&ﬂﬁu§m%§€ such as
met al £, : j e Saanel cted
usi ngfoﬁgé esf? Sc%g{aaﬁiéﬁ%t ﬁog ngheeE@%%Iﬁﬁol on.atg/)@t al i onsig%n&ﬁeg’qhgt ect ed,

5 5f orSEXBNquingpoulnst mdydiera locongyodwati one arpotiedratCross-bgkedgeniyigsedatsngsda o t he
adsor bent | . Inthis glbodi ment, the binding functionality can be a
Si ml‘@egﬁﬁﬁ%ﬁmﬁo%‘?%°? egnventigay hoxyl ate, ani ne, thiol) or can be a
more structural e &%ﬂB‘d‘&%xﬁﬂn@gt‘éﬁxﬁa o&?h&nvexgtﬁ%%%ﬁkﬁﬂ@sdae}:%ﬁﬂg%ﬂwcet' ¢

acid, crown ethers, aza crowns, a crowns npl ex 1norgani c 1ons can
be detubstraed alpp}yrfidtha xactpdas, antBrdrhasinglantlytd-rect¥ingomppétieswtdedergands f or

bound.nmetal ions .in i -netal .¢o exes. a Jjgand bound to a
e AEPEHOB PO eCi S P ADHEE o TR D GORERA g 4 CFHBS RUBFharm ¢
sipabidridiMo i16 @BSEHYn oMb el | ess than that of the conplex between the
met al” and the ‘conplex ion, the conplex ion will replace the netal ion on

t he i mobi | i zedThisganeh exvion sndbdueanerthe mivegtiosprbyides eynebekefant s f or
co fo : veen i.QRsS ' . to 15
,t‘hgrs) 3}{%&%% Ki e??%lg g&ﬁ%ﬁ’? P?ﬁ%oﬁg ?haegg&sc{eg%gﬁgi f/&({:lgsﬁé\gg% }én?a‘i’% bstrates

i ncl udbrgulel Mhenighdbinehidesconltdtahg akerfapadiafdubsttae withrd pslvwhatic i ons can be.
manuf actured. See, Martell, A.E.., Mtekaitis, R J. DETERA4| NATI ON AND
USE G| @Wsw@w\n@mﬁfam@& MORPETES BHePeiser of 2 RhsIPYeACkve Befomer; spml |-

rzfgl e a1 RHERiRS 1RE8A T IR Spre MRS t’ﬁiax@ﬁ% foraiflz Qﬂ%ﬂa&t@rlﬁlﬁpﬁ@ﬁ-ﬁgmﬁ@t ected by

the use of a nhunber of different binding functionality notifs. Acidic
or bawilymenBenSAE compobrd ibgesetey atiachde srihicsubistutio vie.2 chemagabbyt ' s
nmet al 1bi ndj .n cg.pabi lity can al so be used to advantage, as descri bed
abovd P8 18%6?0 X" ons. Additionally, if these analytes bind to an -

identified biol Bgincalenpldryeinbbéin{edt &f the andtiRaEft férth aidie, hegeRu@kiccan be
i mobi lized on the - substrate, a spacer arm Techniques_ are also .
avai [PEBTwSr{urthe iaglndsqy seeepdspalymamiablionPaamemapresraonef the gholy-reqsive fic
00" bkl CHlAruSRRC L sIlIA pobmdrBalit WUBnidiR FEARR AL alRRRBRREN
Invention to neke use of antibodies against smal’l nol ecul es, pesticides,
 agenttbatoff thvafirshnBort dxenipldk ¢hef speond monomeric precursor can be selected from a
- polymerizable monomeric photo-reactive species, a polymerizable analyte-binding species, a
polymerizable cross-linking species and a combination thereof.
In another exemplary embodiment, the invention provides another method of
25 making a chip of the invention.” The methed-includes contacting a surface of 2 substrate with
~ a photo-reactive polymer comprising a first polymeric photo-reactive species. Similar to the
method set forth above, the method also generally includes the attachment of the polymerto -
the substrate via a chemical or physical interaction.
In a still further exemplary embodiment, the chip of the invention is washed
30  after the polymeric matrix of the invention is deposited onto the substrate surface. The
" washing process is practiced with a solvent such as water or an organic solvent, e.g., alcohol,
cther, ester, DMF, halocarbon (e.g., CH,Cly, HCCl, CCL), amide, etc. The washing process
is useful, for example, to remove reagents, reactants and small or incompletely polymerized

species from the chip, or to cause the polymeric matrix to swell or contract. In contrast, the
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detection of those species. Techniques for raising antibodies to

her bi ci des and pesticides are known to those of skill in the art. See,
Har | ow, Lane, MONOCLONAL ANTI BODI ES: A LABCRATORY MANUAL, Cold Springs
Har bor Lab& ®¥i5?4 Long |sl and, New York, 1988. 30 |4 JumvhEso@xenpl ary

enbodi nent, the anallﬁe is detected by binding to an immobilized binding
f unct PEfasestuped B2 M ldylpnd st dd proreoney cd drapothsshipuphsuel agvashigaueeees.de. 41

VO 03 . 4. JULY,.2006 Vet f .Making. ip.n another aspect, the
pr eseﬁ%ﬁs?baaéﬁﬁnoﬁ%%trh% Fﬁ%{sé?arlrgﬁﬁ%ggf %@nﬁ%ﬂ?‘%ﬁj&% > conpound and a chip

of the inventi oy tifemethse BaFeth M&%KFB&OSEM@W%meQﬁnCM@Wd

from substantially any appropriate EAM or conbi nation of EAMs. Moreover,

t he 52SENDATORTB emEsheplys.Beviagactpreditiercnpfrorm the Hott pabneromeio-| i nked
pody - Ul as nds_.of. I he . nvent i.Q. t hod
o ¥ orear gt Breiigr o e D pr R PRB R A St B RSP B3Rl o e
a pol yomdrigihotdedatithesspasie Aohavdritginanad Vhempepediss, BgoPhepRrdro®s and
energy.. . absorption properties as_set forth above. The pol yner can be
f'or meHkRespesicomnd heonghnadiogthersef. prior to its deposition onto the chip.
Thus, in an exenplary enbodi ment, the invention provides a method of

maki ng a device for use in conjunction with a | aser desorption analysis
of anAasmjisyte nolecule. The-nmethod includes contacting a surface of a
substrate with pol ymerj c recursor co ising.a first polynerizable
nﬁﬁorreri c precur wrchwroféprws?%ﬂ%r@&@ﬂ%@% {RRELIOPTINE75H8 % rer i zi ng t he
MONONBYHsEardib A UES Wrmal RENBRY, HRN: RGBS LiBYRLiRtapROtDulgact i ve .
pol yrrpr.S Thé1 %E] c%lﬁpouﬁgg?és gelneralll y att_ackalleo%{atp(li))i thag s',rubstrate via a
cheni malnuopassysy shropdtitiva taegaps; 136A or RN A hinsiveggskaysyTemrbsdnemintsiiof - t he

net hogd ,set. fort ve, .the,pol:yner.i.c .ecursor further incl S,..a
Cocont g GIERE PRirb e PROfP ek hrafhif 438 sindiadlospiiapd 5.
pol yner. The st riugklfe fofhdr Aspese Catenal HventicrahbeideDs aistiddCofifetRtiig or i.S -
~different fromthat of ‘the first.: G For exanple, the second _ npnoneric
precufsdtalware paamrice dhe methogipaudsssicsorbime2ag enizn dhrtaeiep Fepoe fldlict i ve

speci . I I =i ndi j i
&3t u:E:hRi%L Xgigicx}ingégﬁa% a%léﬁéw 9L GvERES]. SBhe S%ENB%)G@B%& AfhiRes

cross-linking s ation thereof In anoth exenpl ary :
enbodémBAM. The SENRptmprundrioy diestegrdyher thass lssherdbrm@bpmakomy a chi p of

0, Y TUE SEANC LGS CORLEE LR P Bl it o

phot opdieafetic Yeat iRE Gif @fs inSkitidndin p@tida = Feihpelyset, che bt Romaee withhe
et hod al so generally includes the at t achment _of the polyner to the
st maleewar analyiHes, aaredrnp Reased an Menfugieag ¢4 prpass specirometry probe

without chemical binding for subsequent detection. In certain embodiment, the polymeric

material of this_inifention can replace the traditional matrix material used in the performance

of MALDI, with impro{red detection especially at the low molecular weight ranges. In other .

émbodiments, the pblymeric material includes a binding functionality for the practice of

25 SE.T_DI (surface-enhanced laser desorption/ionization) mass spectrometry. (See, e.g., U.S.
patent 5,719,060 (Hutchens énd Yip)). | _

.The following discussion focuses lon the use of the methods of the invention in
practicing exemplary assays. This foéus is for clarity of illustration only and is not intended
to define or limit the scope of the invention. Those of skill in the art will appreciate that the

30 method of the invention is broadly applicable to any assay technique for detecting the
* presence and/or amount of a target,

The chip of the pres_eilt invention 1s useful for performing retentate -

chromatography. Retentate clromatography has many uses in biology and medicine. These

uses include combinatorial bjochemical separation and purification of analytes, protein

43



. di sc

In a still further exenplary enbodi nent, the chip of the invention is
washed 30 after the polyneric matrix of the invention is deposited onto
the substrate surface. The washing process is practiced with a sol vent
such as wWtEB6#594n organi c sol vent, e.g., alcohol, 4efEN, 2866¢er, DVF,
hal ocarbon (e.g., CH2Cl2, HCQO 3, CC14), am de, etc. The washi ng process
is usﬁaﬂlmgfocﬁbioéo@cq} Lsazmptee, 1hesmd}=30f diélgeantis] protar txgtssianahdsrreletnlar

i nco et el rized. s ies.fromthe chip,, or to cause the
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a second polynmeric p ctive species, a polyneric analyte binding
speciibs a:nalyrﬁodnﬁrrécnm"les cosditions uskfuh @nrsi@mtleg therehalyte nisangilée.ofulistreteg of .

Assay. t.he .present Jjnvention i ef ul rmn
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bi ndi ng assay orescence in situ Rybri di zati on (FISH), protein and
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di screfelp soRABmE ARAnalyde 15X peeds SSAREW ﬁ?’wt&adﬁ‘ﬁbﬁﬁé that 3R THATHEO t he
Chi p 26 re@dbi &l DA {h\é%mmea%uil%rméoneetealﬁdm% édasrb%m Rr aALbREBSE kHBlY. 2
polymeric matérial of this invention, in particular a |inear polyner, can
Bé co¥eeabirerdanvpich UaS. Zﬁtqnbbbcébﬂéﬁ O4hal yte (e.g., mxed) and pl aced on the -
surface of .a ma r,onet 1 r.obe V-\Ath ut ..chem

subsequent det eiﬁ?%ﬁ ?Hlelg er mlrlﬁ‘)sfu&lu lca%lﬂns ucm equemlaﬂ%f(&?cﬁgp of
this dﬂmamémxﬁamorwbizg&eg}temvé feastinti:06pdnalALS Inva sﬂiﬁi}ﬂé ipadpavaid in the -
performance of MALDI, wth i roved detection especjally at the | ow

mol edUTHicalien ghin mphyesmaking B’E &$ for sperabe AelRstion efipalydsy Pstiods Hit eri al
~incl lig@ﬁuignr%' a{ﬂg{e [ﬁl\ﬂﬂﬁhé fiRakdebiin® ndififieRE ﬂﬁléc%?esoﬁleaéd§%r?grfonnmgSee

(surface- aser desorptionfionization) nasS spectronetry

- &0g. enlzly&e asm's,anethsdsﬂb@ ;@ﬁofwmmhémsﬂaam‘e \ﬂ:frﬁe)lyntlaﬂyeexprﬂss@/bengeen
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only (ard Scheehfg dskiye)) 88 methods for generating agents that specifically bind an analyte.

In other applications, chip-based assays based on specific binding reactions

are useful to detect a wide variety of fargets such as drugs, hormones, enzymes, proteins,

3
Lh

antibodies, and infectious agents in various biclogical fluids and tissue samples. In general,

the assays consist of a target, a binding functionality for the target, and a means of detecting

the target after its immobilization by the binding functionality (e.g., a detectable label). '
- Immunological assays involve reactions between immunoglobulins (antibodies), which are

capable of binding with specific antigenic determinants of various compounds and materials -
30  (antigens). Other types of reactions include binding between avidin and biotin, protein A and
immunoglobulins, lectins and sugar moieties and the like. See, for example, U.S. Patent No.
4.313,734 , issued to Leuvering; U.S. Patent No. 4,435,504 , issued to Zuk; U.S. Patent Nos.
4,452,901 and 4,960,691, issued 1o Gordon; and U.S. Patent No. 3,893,808, issued 1o
Campbell.
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to define or limt the scope of the invention. Those of skill in the art
w Il appreciate that the 30 nethod of the invention is broadly applicable
to any assay technique for detecting the presence and/or anount of a
target. TW® GHlop3%f t he present invention is useful 4JURY¥rIG06 ng
retentate chromatography. Retentate chromatography has many uses in

bi ol ogy and nedilht pesenthesation pas/iddsalditensefuiifomrysd: firirad g Hsevtani Lal
separati_on. and fpur_i fication of anal yt ?shaé_é)rot ein 43 WD 03/064594 4 JULY
2006 b oT ARPIBTIRE 1P BEISERE B ARPTES o1 § HESL fayABP cAPAHET @rntiEing Aot ei n

expr E%%%é?%%@ﬂn | aguh@h, 1@39&9 16 Pt %ﬁ&gﬁi'ﬁ‘%}ﬁﬁ; ic%ﬁbé%geﬂﬁgﬁi .

di scovefy. Retentate c rgma ography 1s descri eci i'n Hut chens and Yi p,

U. S. iBanhendasbioy, ¢@,,28mpeuditve Sreyshasi endwehafsayet €he atventitn rfatihgr aphy as
tool involves tQ a_ conbj natori al

ggsgﬁﬁﬁﬁiﬁﬁhwaﬁhe@? B aﬁ%@?ﬁﬁxﬁﬁgeﬁgﬁ{% ﬁ%@ﬁaw%@s%ﬁw_n&@t ecting the
' 'behavd{)?ﬁp&{tif%tﬁgsa _F%hyéaﬁdg@gg%&t}{a s Bir IR PO i QRM ! GIRE Pémhgmeg& 3

purifies nal yte an I es conditions usefu or detecting t he
anal yither defins aniphg theSebpd ofate snvento. Nfhasd o6 skidirit she alemtill bpmdcinte thani s way

can be used as specifjc detectors of. .the anal.yte.or analytes. In a
bt 0r Be PR BR (FSEBFORTHENHE de PR eEoP ey o SE A BT o Siber astay
adsorfpeptiel uant 10 conbi nation and the wash, depleted of analytes that

are adsorbed by the first adsorbent, is exposed to a second adsorbent to
déplete it of oltharexgmplyyeempsaliechipding pssevithiotSpeniss.i cde mf ivhiedis theo
retain. anal yte | so. can be used. in ratl M i ficatipn.procedures

| ittt S Bl G5AER ) By BT SRBARM Y el pf BB RRes

s equaifioaint Ynatértnlosts orsiestl off hilidthers@ioinnof thrget, P ottiek spstiesddotnd heed, and
the retained analyte is collected fromthe adsaorbent for a subsequent
 oundinctiqualiges copparegd, i Friprence Amounss {Qg detepggnaon of theAergetrior otigT p of t he
1 nventief 'céneeﬁ%ﬁt}n i apRky ﬁ@%&t%‘%ﬁ%&nﬁ%tiﬁ?%!&ﬁ?&@dtii?ﬁ&iﬁ@ﬁb'eﬁﬂ of 3
anal ytes froma solution, progressive resolution of analytes 1n a sanple,
pbepdeegdt wad/oplabeled badingfundti canlignaidjardabetrsikieagenpyr-wlibse dmpargp seibiecof

det e%{ﬂfﬂ ﬂf anal ytes, nethods for identifying proteins, nethods for
asse Hb imeric nolecules, nethods for perform ng 20 enzyne assays,

met hods for i dentdebotidngpeadsyd e linbah a8 keastivitie benliaall loyn@xPy BSSREs

bet ween biol ogical sources, nethods for identifying I itgand,s for a

I ec e FOBHACting BRGERY PRI Wih @issEgeehaying @?aqlalllgidr%é&ﬁoﬁ@ HEKRDAINE ‘and

- neth : L LSt Pared i £k T =Y In other .
appl ﬁfggﬁﬁlaéﬁgﬁ%g%%gﬁgﬁsglﬁgq%%tggd orBI{ s%ec‘%%d%b glgll’(ljgl Rg@ég tea: ons are
@fef ulet¢waidebadingmatedd iv thehatigedio thaagey.sThailbhelad bindins mataiahreribsind :

Ein é?/g‘élsactéf)gregf\ﬁl}l giis{hqﬁgq -ﬁ)gtﬁlig Efﬁhggs :_l"un?ﬁch Zlﬁ];e (:‘g%f:l, aosls'lgy s%%?e% s t-iugn 4 Eeiac?elésio
a wash step to remove labeled binding material, which failed to bind with the target and the
. amount of detectable material remaining on the chip is ordinanly proportional to the amount . -
of bound target. In representative assays ope or more of the target, binding functionality or .
25 binding material is labeled with a fluorescent Jabel.
| .In addition to detecting an interaction between a binding functionality and a
target, it is frequently desired to quantitate the magnitude of the affinmity between two or more
binding partners. The format of an assay for extracting affinity data for two molecules can be
understood by reference to an embodiment in which a ligand that is known to bind to a
30 receptor is displaced by an antagonist to that receptor. Other variations on this format will be
apparent to those of skill in the art. The competitive format is well known to those of skill in
. the art. See, for example, U.S. Pat. Nos. 3,654,090 and 3,850,752.
The binding of an aniagonist {0 a receptor can be assayed by a competitive

binding method using a ligand for that receptor and the antagonist. One of the three binding
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t he assays consist of a target, a binding functionality for the target,
and a neans of detecting the target after its imobilization by the
bi nding functionality (e.g., a detectable label). Immunol ogi cal assays

i nvol ve rg‘a(gbglgd]gg_‘bet ween i mrunogl obul i ns (anti bodi eq)Jup sHog" €
capabl e of binding with specific antigenic determ nants of various

conmpounds and terial]s 30 (antigens).. O her types of reactions include
bi ndi RiUKat {fefenilg V188 0n 2BIABOFE X ir%,epﬁSF)o‘t"‘ gphnitoa%a%ﬂ}%ﬁ@@ﬁlwﬁ% orsdhg i ns
and s el es: ke, : ‘ :

3 313 9 ipd PELLERENE bR bty (RS paL AR G isSoug PoERR
Zuk; S VRaicestonestratichs45 Bgatliaranddet 10 @iffGent chis sagiehst ¢\ Gdedarle and

U S. Patent. No. 3,893,808, issued to, Canpbell. 44 \\D 03/ 064-594 .4 JULY
2006 THESHTELE Hon ARBH G- bIARTOS oS TP SBREH RSO oL BFRE R says
0t g cebi36f e L0GLAONH LG BSRE RS S05E M @DBRICT SlecBbREEY | 1 2

sanpl e a or-quantitating a rget in a sanple. An exenplary assay
f or matntegotisiizindle stpeeatied frent the mnbamdatagenidt by filimntionnweshingesay, e.g.,

conpetitjve . assays, and.sandw ch_ assays. The invention.is further
1 Ut ombREE G PP ebHERT RS SOUH B BRI G UE P CROEBIATN ng
di sCusshiPusRtd h&RAPEH Lbh¥& FI2RYSorRR R tﬁﬁ%@ﬂ\ézﬁhezﬁﬁﬁﬂ%ﬁta‘l ﬁrdcceﬂurﬁlvﬁﬂbéy of.

illustration and is not intended to either defiine or Iimt the scope of
t he i ayemtrtdoithohofekibfintheiarth in the art will appreciate that the

- ijwention described herein .can,be practiced,in conjuncition.with a nunber
of” ot her assay (11?061?9?&?@ blfélqgrfjag CAEP 59 hgﬁﬁéﬁtﬂ Qégegl?rﬂa‘f‘ﬁg assay,
tWo SHRGidESs nOMenedf lewddisgharkScuirhe fittinalgededufeO MWBLR tHeQizaad M Hfdgponist
functionality on an adsorbent film__After an incubation period, unbound

mat er foa|tBe wcepigadhicancdhad awdenbedrabint therantagoyst §°06P61¥§*ta§@¥ ofPéci es bound
“to th t] VI : ( : I .S . nation
of t nepElig AR e Do AOTRALRLAR, HEAIRIS AL ATAIIeILS], SRREDI™
O her retateg éd ihiei eqoilisismydismtiafion usistapt [ED eff €k difagomisy based mal/tbe Cheripaindd

bj ndi functionalj.ty. r eled reagents w ll. be arent to those

ol et i IR S B ecre R e e s P S net e P Desay
and gesigpakie binwak YQay, £0 M EEhO@ st A55 AYndthkidfiee Mé4nl 28 delerhaeebpavi ng
i rmobi lized thereon a first bindi nq{f}éfunct ionality inmunol ogi ca :

speci Peaichiasd anplusist Ahegerssaps SECsAUTSE] TRIEOBEIPIAFSI W&d%gﬁﬁéf-xlelééﬁbl e
5 19 gt o eS0T SO Bt oL
assayAPptresn s MaheMisubjedted to a wash step to renove | abel ed bi ndi ng
rEaOt erial, which 'lI h%ic 1i%dantd?nett)li1c?dd of,\{ihg gretsgr?t iltn%l 3}1 a?engscg Qie use in screening
. librarzes of compoml‘ds, such és cofnbinétoﬁal libraries. The synthesis and screening of
cﬁemical libraries to identify compounds, which have novel bioactivities, and material
science properties is now a common practice. Libraries that have been synthesized include,
for exanlﬁle, collections of oligonucleotides, oligopeptides, and small and large molecular
25  weighi organic or inorganic molecules, See, Moran et al., PCT Publication WG 97/35198,
pub]ished September 25, 1997; Baindur er al,, PCT Publication WO 96/40732, published
December 19, 1996; Gallop et al,, J. Med. Chem. 37:1233-51 (1994). |
Vil’rually .any tﬁ:e of coinpound library can be probed using the method of the
invention, including peptides, nucleic acids, saccharides, small and large molecular Weight
30  organic and inorganjc compounds. In a presently preferred embodiment, the libraries
synthesized comprise more than 10 unigue compounds, preferably more than 100 unique
compounds and more preferably more than 1000 vnique compounds.

The nature of these libraries is better understoed by reference to peptide-based

combinatorial libraries as an example. The present invention is useful for assembling
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amount of detectable material remaining on the chip is ordinarily
proportional to the amount of bound target. In representative assays one
or nore of the target, binding functionality or 25 binding material is

| abel ed WMOP3454Por escent Jabet In addition to detegtjupyapod@t er acti on
between a binding functionality and a target, it is frequently desired

t 0 quanttidedbedtdoenbimgmnidl tidbearizk, huhét iahdt livhitsd foaheedibrines. Ghenatiiodslof ndi ng
partners. The format of an assay .for_extracting affinity data for two

mol eciFdBveen B DY e 1e TEEP %Vaﬁ%ﬁcé@éweea%a@hm@m@r BRI RWE D
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ant agoni st to that retep er vari ati or mat

apparam tht dike."Obws, tfe szoWingl dasdnlaﬁoxanvﬂn}ﬂfhmsargmepm]ﬂnd\z éibtaiespk intended| |
known to those of skill in the art. See, for exanple, U S. Pat. Nos.
32654000 iEsimtye gadnotdpnitipge b ndi ng of an ant agonl st to a receptor can

recept o and ¢ HE A acoRrares Al o fEk Rl et 430k Fspbitsos 4
J ELY zﬁ@@ﬁsepﬂa?édrmdssc(aenm for ehlesikabdaimdlogaat agmmy?iy mngeolﬁmbmbalo]bglesbound to
exorm A ABb drerited herocdpl 310 BRI S e iag Mt Chaei m

Var i ophs£0nC eqf 1l [1®'9§) 95; oE'J@&)PQ&cﬁH Sciafdgadsy: @@Bf(i%@rﬁf{o&élﬂ&x (PG4 ONs. A
det ect abl € " ant agoni st then applied to each region to chosen final

dénceMed.ad dadnSciTHES, t3r2eéﬁ éh(lﬂ&’ﬁh Bchigri ¢ afjebiorkdryune: ﬂl&@ﬁfaﬂ EH1 (3893p00m

Sepor RS PR B FR SR RO Sk it o A Tt SRS Ml g P et O
corrblmat:s L9082 966\ hiase ofaitholdes es B@urad;oam@ fﬂpbfefd Hyﬁﬂﬁﬁiﬁiﬁzﬂ@nﬂ@ndahﬁ chip
can be neasured as discussed herein. variations on this

genere. BYSEMPRENC AN, b ebdlie/ st Q”Wécﬁﬂﬂaﬁﬁ%{l9[9(9)=ttllr§sgato$\7°s%?-$3 5114m t he
art. & GOt !5%?938?1@1‘1"’& @ 125,343 e SBAA F A6 PY 8 P 1 Higher  of

techniques, T neluding nonlinear |east-squares curve g procedure.
- Waen tie |igandz erapayembetimdgr tihdng éompnmf a rebépgonritriemempleovi des -

the 1C50 of th nta nls concentration, of oni st, whi ch

i e e B B 3 & O PRETRY Bk By Rb ok Srertils: PERRHA ™ The 1 cs0
is righabgdzdd aﬁmﬁlcﬂwed b&hhﬂz{ﬂi slies8 Qcd. Al g s 0eRMrARnteldc) wath thd¥nding

ant agoni st based on t he Cheng and 15 Pr usof f equation: K i 1C50/ (1 +

L/ Kd)domgg tleergof; andy W%ﬁb‘éﬁﬁ PABCEH Bre %@hw@aﬁag% eadqrﬁeset h&he exten
Conpqglwmxﬁﬂ{a dgd Bge M%C A g% dsthéﬂagy ARGk ; SORLA gieaof the

i gand as d errﬁ’ne anal ysis. Thes ass ys ar escrl bed,
affongiontheon q:ﬂnahesue mnasl\m@fd dchtposdibi}itidop drigetisqoviHassdy@ kte (1953) ;-

P SRRPRed 5515 55 GO SN AAEROPEP! P BRALBRER i i Fon aro.
f' SO fRtalysints BnSEIPREHAIGasshy BIrafatBHil%e @Pm@ﬁu@dﬁosmmmﬁ; tBO#Ri nat ori al
i braries. The synthesis and screening o
‘ In each of the assays set forth above, a washing step or steps is optionally
incorporated. The washmg step(s)_ can be performed before the chip is contacted with the
25  analyte and/or after the chi.p 18 contacfed with the analyte. In a still further exemplax.'.yb
embodiment, the chip of the invention is washed after the polymeric matrix of the invention
is deposited onto the substrate surface. The washing process is practiced with a solvent such. -
~ as ‘water or an organic solvent, e.g., alcohol, ether, ester, DMF, halocarbon (e.g., CH;Cl,,
HCCls, CCLy), amide, etc. The choice of solvent is dependent on the polymer and the
30  polymer and the aﬁalyte if the waghing is performed subsequent to contacting the polymer
with the analyte. Thé choice of the correct solvent for a particular application is well within
the abilities of those of sidll in the art. The washing process 1s useful, for example, to remove

reagents, reactants and small or incomplelely polymerized species from the chip, or 1o cause

ihe polymeric matrix to swell or contract. Moreover, the washing process can be used to
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chemcal libraries to identify conmpounds, which have novel bioactivities,
and material science properties is now a common practice. Libraries that
have been synt hesi zed include, for exanple, collections of

ol i gonucl eoti des, ol igopeptides, and snmall and | arge nol ecul ar 25 wei ght
organi ¢ orwonsngam ¢ nol ecul es. See, Mran et at, PCT4Bab.ycappen WO

97/ 35198, published Septenber 25, 1997; Baindur et al., PCT Publication

WO 96 Wﬂﬁf Chem
37: 12%@%?%?@@%%% I'rt u any egt g%éﬂigﬁgcgﬁ@ 111%% ﬁ?ﬁl and‘]%lg%ﬁge probed
usi ng atiemabietd eemoefal o the Bi@ninde;ontitmne dian gllpe id deied Elmtﬂjrtemﬁ?mﬁﬁet ds,
saccharides, small and Ia%gg nol ecul ar. wei ght 30 organi ¢ and i nor anic

comoﬁ%@on?m(sé o pediBhe (QInFret avihdhe ebodn rawtest, tﬂl‘f‘emPﬁWF%F‘Fé%mé’W? si zed
conpr kg1 L g aldmhile ﬁ%ﬁ{rﬁggﬁﬁﬁw %g%%ﬁﬁh %eﬁ%oungb 00 uni que

conpounds and nore prefera y nore uni g The nature
of5 t heEsihathigahe bendfBia) effeqs olithd eiastoadthbynilgfier Ehee atmshmgtstdj)&fhﬁﬁled
conbinatorial |ibraries as apn exanple. The _present invention_is useful
for ag%%v%@f 16 RELO 3P BEABigucang hepreeiisd fe g MALDI ar SEHD! magtindsal
libraries, but it is not limted to these libraries. The nmethods of the
i nvention can be used to screen libraries of essentially any nol ecul ar
f or mmDetedtivnudi ng  smal | organi ¢ nol ecul es, carbohydrates, nucleic acids,

pol ymers, organopetallic c ou and .t he t he fO||OWI ng

di scussi on, whi | %R{Eﬁ?gp?,@fogg ‘bagﬁﬁl%fémlcflﬁmﬁ’ﬂ&ége SE% GOMEE CaBDE o be

i1d USE&@HEH%;@HQUW& rhicmst:é}ﬂag sp'ebtgflﬁétkﬁ%]e@frﬂﬁpiebﬁ!ﬁgues%g {RELLAI Pt ypes of
pepti de m nmefics ed pept 0i ds", "are assenb and screened for a

desir a:gampbs ol @giaumnﬂmhmemts Yightinghe wnile weionst ekpedyitads ugedde, Gor don

et at, 385- 140 (19 Bi 9o Med. Chem
Cet + e Lmpd AR o, b PARRbind ({2 b R BNl &96%@%984)
Houg hﬂﬁﬁ,actl?csrg (‘erc )].OAMMUVBAG ack 1idhe can bBﬁass&Eﬂnr&ﬂg&Jthé SBB@ corlpperinliend @le- al ..,

Bi ochem stiy 11035- 11041% 1993 and U S. Pat. . 4,631, 211);
Fodor =BEug} of ] g&ﬁéﬁ%}lﬂtzélabsqré Pﬁ’@@f‘}ted Ferebivera SébzedatTI(qﬁe@mﬁafl utilizgs

515182b§c§é?ght1 H%'ebchEl%rHs‘%h EREMEE S ﬂ*fé‘d S28Q PREGINB! £P8S 9?90 1d,ht Bii mi ca,

conbi nat o “neans. or exanple, Canps. et at, Anna
70: . 848 1(lm990)qi anli Stﬁ’aﬁaizegmos 1531288, 15&41;( thelpr@_enﬂaventm 5, 324, 483; Chen

‘ J. 1 2661-2 994). 15, | |
gmgtjl rrent a bi rﬂ’]lﬂhedf g%cﬁﬁflﬁ%gqfw RS {03)]?%% a@“&ﬁ( ' Fgré]da(r%]l,quxe égr%/he

f ocal ﬂﬁqin%oﬁ.@bf éheilighiféssER¢enY eRSEadhenhgiifeschlde 28 gﬁtﬁiz@ widb gpregt ept or
is .immobilized, and incubated both with agents (i.e i gands) known to

i nt er akePignen 1 hesepnaiaedse! cb@ﬁﬂqueﬁréﬁewn %lﬁﬂrcacltfaahmﬂyscsm%prsalﬁ@ Bcul ar
40 B SR ok DSBSl bigcdo 1o
for namod)afcuMmrtﬂhetnulmnemasgw\emm 1Smn:3hchl¢,sh¢ mshiting & sigharamplifgatioscthwer y
ass aygﬂgvrvmg for detection of low concentration analytes.
In another embodiment, a fluorescent label is used to label one or more assay
component or region of the chip. Fluorescent labels have the advantage of requiring few
25  precautions in handling, arid_ being amenable to gh-throughput visualization techniques
| (optical analysis including' di gitizatioﬁ of the image for analysis in an integrated system -
comprising a computer)b- Préfened labels are typically characterized by one or more of the
following: high sensitivity, high stability, low background, low environmental sensitivity and .
high specificity in labeling. vMany fluorescent labels are commercially available from the
30  SIGMA chemical cbmpény (Saint Louis, MQ), Molecular Probes (Eugene, OR}, R&D
systems (Minnéépolis, MN), Pharmacia LKB Biotechnology (Piscataway, NJT)}, CLONTECH
Laboratories, Inc. (Palo -Alto, CA), Chem enes Corp., Aldrich Chemical Company
(Milwaukee, WI), Glen Research, Inc., GIBCO BRL Life Technologies, Inc. (Gaithersburg, .

MD), Fluka Chemica- Biochemika Analytika (Fluka Chemie AG, Buchs, Switzerland), and
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contenpl ated herein and are considered within the scope of the present

invention. Oher focal points and appropriate assay formats wll be
appar ent e of skill in the all. In each of the assays set forth
above, a %OS%PU% i

%4t ep or steps is optionally incorpg gedr 26006 Washi ng
step(s) can be perforned before the chip is contacted wth the 25
anal yApplaed Bmsystéme (Faster Ghi, PA) sasovrit soneny eihehcaniemimg byiress Wiova tst i | |

furth | mbodi ment . the clip of the invention i hed. af t
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or an organic solvent, e.g., alcohol, ether, "ester, DVF, hal 6Carbon
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dependent . on_the polyner and the 30 polynmer and the analyte if the
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ridhovaT (F5EM, velbow Rppressrabprotom §m Bivsiovhiskerastan(Brdvargidled anal yte -
m xtu t tJ . L) { W : i,p. In contrast,
the. rael ZAERRRBAPH Goagl e i By R B Uk BB 0 The chi p
by suShmbiothdhingg. (MoeBss ol t Metclylebulel Broloat 2ng7x:Te(I9enpf i ci al effects

of the matrix to the analysis. Thus, a washing step after the deposition
of thléhxf&ﬁﬂ}lwwawstfmn BHIBC EHRABICI B bv%i%g@agkf OGN RINBFYEFIngElp

et hoglsycobo4iBs (WaIBadiRE:: BY. 5 e CRE 1168 B8l 34 @ 9bMh efdqhd ige W th the SEND-
conpound can be 10 detected by the use of m croscopes, spectronetry,

el%ctrical techMigsecrantechiguesi diaise Popraeijicampite myantion inchide, busoeiiatent s
light,.i visibl e regjon of S [ : A0 ] e:
et i PP bR SRR ol R SREREIY, PRIORE LR pit bR B

bi r ef far¢rgeigescopdli(fih eagh i Ingmelrd3)51 1AL 116 P (@I B lsyarmidpetubhegdinl can be _
passed_ t hrough_t he SEND conpound .a transmtted,

h f 1igh
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- 5,739,879. Light.in. the-ultraviolet and infrared regions is also of use
f\ﬁf% 4 MVTY Y
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Of ﬁarticuiar interest is the use of mass spectrometric techniques to detect
25  analytes with the SEND compound,. jnaﬂicu]ar]y those mass spectrometric methods utilizing |
desorption of the analyte from the SE_ND. compound and direct detection of the desorbed -
analytes. In one embodiment,_ the method 1s SELDI, amass spectrometric technique in-
Which analytes are captured on the surface of 2 biochip and detected by, e.g., laser
desorption/ionization mass spectrometry. _
| 30 Desorbing the analyte from the SEND compound involves exposing the
analyte to an appropriate energy source. Usually this means striking the analyte with radiant
energy or energetic particles. For exaniple, the energy can be light energy in the form of

laser energy (e.g., UV laser) or energy from a flash lamp. Allematively, the energy can be a

stream of fast atoms. Heat may also be used to induce/aid desorption.
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nol ecul es or photon generating events many-fold, the resulting "signal
anplification"” then allow ng for detection of |ow concentration

anal ytes. In another enbodi nent, a fluorescent |abel is used to |abel one
or nore av®agecagaponent or region of the chip. Fluor | s have

t he advantage of requiring few 25 precautions in hand |ng, an bei ng

anenabl e to hi gI} a??%ﬁ%f%%%é ?%Zﬂé éclto r#?% (ﬁisgy&%l ]%f \%I%gﬁal ysi s

including digiti or a si's’In egra system

conprangiye isioaiden i ﬂl@)p;od%egéieders@ﬂmbﬁ,b@lcﬁ a@filaef Iﬂb@i)h&!n/fdi@iaﬁx@h%dsg ed by
- one or nore of the follow ng: high sensitivit high stabilit I ow

bac k@p@@ﬁametmhédvﬁe@t@hmhw ioBHsieeioyi Masasec ﬁmgwr%g@@ml}tm@ de n

Iabel I C t he 30
B8t AE bl s o B e e Soump Ry dlin e HERBER bl "o
R&D rﬁk@t e0Fe hdddeageimise ﬂM‘ﬂhassRH@EEo&Béda:ohé GowBiver, eshuaelve and GBlesic at away,

NJ), CLONTECH Laboratories, Inc. (Palo Alto, CA), Chem Genes Corp.,

Al dr |@W@W@ﬁa@feﬁﬂlaﬁéﬁﬁ%?ﬂlﬂm $E I%@éiettwcar at @yfispenhaizpasmenvidpnéstectin BCO BRL

Life nc.  (Gaithersburg, WMD), Fluka Chem ca- Bi ocheni ka
Anal %‘?%%Q‘?W‘%igf@ﬁem e AG Buchs, Switzerland), and 48 WD 03/ 064594 4

JULY 2006 Appli del&a@%y@ﬂmh()ﬁ@ﬁaﬁﬁ cddl Bey/implAnentad invgdres asfulany ot her
commer ci al sources known to one_of skill. Furthernmore, those of skill in
the apterygaale the epyiic senpeneHaRETBEHOHRssagped pribaelentals aigasp Meseior Br a
ggrtugghg%‘appllcatlon and, if it not readily available comercially,
gIe to synthesize the necessary fluorophore de novo or
synthetical l'y nﬁftisdlytimnd&teawﬁsa;bh;pﬁ'se wmeand ﬁbﬂasdr‘ﬂ)iugrtmmmﬁﬁmfmmpﬂmnds to

arri S 1 uar ent |.abel. In addition to.s mol ecul e
1 Lorgsmorebad Eeutsdrr Rl FEete PRIBr et At oBR e RE R Pheer ed.
anal Q&@@ﬁoﬁdei@dﬂ@&es@fh@a QhAFteAVEhdiS eh Wteinedifestep 05 Ba iRy 8iktdn@Rte iRUCH

proteins include, for exanple, green fluorescent proteins of cnidarians

(War cmethextsolid phise gt swhicPHEHbIS whsequsnignalygeg Detwtion of pagnalyicet al .
4 I o) rote n
oo NIl betecdkiBr e ultae b 0 hn B LB IORERAR PT Ot o1
( 199CnpiytPeaddodband totidddsodphyl | from t he di nofl agell ate SerbI odi ni um sp.
Morris et al. I Vbl e i ol o 24: 673: 994))
| f)hycobl l'i protei EE g?SBIﬂiI?é‘quIL‘JﬁS?fogﬁ g%/cé fepthe ?‘Iljéfét gezéﬁﬁé%sc@us e.g.,;

phy CQREYiehftd thealtdorBbY SR8 Y8R Warll\Wd BaBdsr, 8hd Alneand for%eﬂe‘mnrﬁ:ﬁg e time-of- -
268: 1226-35 (1993)), and the like. 15 M croscopi ¢ techni ques of use in

pr actflighhef thaenglytedram desorplianiigaietastion hy therfistectan nited to, sinple Iight
L T
t unnepedigomstes; rvdsi cloRywd Buaywviein tht art. The Waes spciroméiee invdbde alBrihidd8- 1441,
Part vgluglll%?gsu)bstrgtg g[ihat‘f Egnjes hle adsorbed analytes, e.g., a probe, is 111se11ed Strking the
analyte with enexby, such as laser energy desorbs the analyte. Striking the anatyte with the
laser results in desorpiion of the intact analyte into ﬁhé flight tube and its tonization. The
25  flight tube geliaraily defines a vacuum space. Electrified plaies i a portion of the vacuum
tube creale an electrical potenﬁal which accelerate the jonized analyte toward the detector. A
clock measures the time of fli ght.and the syStem electronics determines velocity of the.
analyte and couverté this to mass. As any person skilled in the art understands, any of these
elements can be combined with other elements described herein in thé assembly of desorption
30  detectors that employ various means of desorption, acceleration, detection, .measurement_-of

time, efc. An exemplary detector further includes a means for translating the surface so that

any spot on the array is brought into line with the laser beam.
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Spectroscopi c techniques of use in practicing the present invention

i nclude, for 20 exanple, infrared spectroscopy (Zhao et at, Langmnuir

13: 2359- %&?ﬁ%(g )97)), rarnan spectroscopy (Zhu et at, Chem P/u's. Lett.
265: 334- % , X-ray photoel ectron spectroscdpfULN 2686et at,

Bi oei%ctroch Bi oener 42:15-23 (1997)) and the like. Visible and

ultr 0E)l“é‘f’c%pectroscopl es are also of use in the present invention. Of
particul ar int . K r i det ect
D5 anal yaes. wi (h R T e e o et i
met hodsnti¢d bécoirgyadadetqthe er, sagmﬁhmtqon@ryssenfthmmshé dsgbstisnpound and:

direct detecti.on of the de orbed I.n one enmhodi nent, the method
s CRicpeninast: EelPhste pRrG O E AR o R s S PG ot ot o
on t gy §)Hﬁ1§pﬁ€ Qi QhsAmRRRYaR vaEnHEES Eﬁ&@ul‘i%d 18r Better LEFfimation of

desor ption/ioni zati on mass spectronetry. 30 Desorbing the analyte from

t he SEMBeconlitiondr stago(sve ). 8xRasitiNp. 5hé72, é%(alfyi&@ 475; a93appsoprdi at e ener gy

sour al thi.s mean the a radiant - energy or
enerégppg’%}z)a é‘?i?ﬂs@ ar tﬁ?ﬁ’rcoﬁ,’ﬁ%fﬁ{ﬂ“g m{%HSné%g?jﬁ ﬁm%é’h?‘?ttjﬁfhr%‘ﬁélf‘by in the
f or Ms@fctudeang racﬁ‘ﬂ%f Sreffiof (.see%lhéif&% L. O'PhQHﬁﬁcQ:MhéJl PR taorhic@Starkasp.

Alternatively, the energy can be a- Stream of fast atons. Heat may al so

be udkagh: amsmnmﬂcﬁmn oin,d peear présented 4911\7\@6:&0@5@@ cpnfanknce 20 oenTde

P s B LR T e LG e E s L A

desobjld gmﬂ ls@HoZ aduiNtoREdict tBORKELY mm&dwgmmtwfede&mate@ﬁc@ afpdieredand ON
detector. Mass spectroneters ge ude neans for determning the

ner al |

ti melkslyfeleghie @ﬂooa@wﬂ%@el%@ﬂﬁu yfmhﬁer et § 3R L) STRATeEEEHEED 5 nass.
One Bss er l ve and
. det e%?c?ge 8 &?%15 Sf% [Bfar F}t%t |on?§% gglﬁg yt egbg?\r%lﬂggﬂ&ﬁ% dg?%lgltc(??ﬁgt :

di ffe&cehmndes,rﬂqsdﬂrdmgsdasitﬁehk@ti on and resoluti on of them A plurality

det ecti on ns.can pe Iegreng % eries {](Ig%/ inferrogate the

4hal yte conponert's *AAY ‘EfrPE R 5289 fnfffl& S RC gfvgﬁ BrOA19%8 4ch

| oc alikt@Pase fhat HL1EE aBleb@Yine B8 DT GERaI a0k yURIL CTIRY &at£ 804ih SR MBAAstabRE
desorbing the analyte fromthe _adsorbent and neans for directly

det e@tqcﬁglr@%m@%@ siethed oftha ipventiopad/or 8 Qlebedekwepies ehthegeieatipdr det ect s
‘desoy alyte in
o FFA AR LG A0 R, Bk LB S EhERIAT SO0 ] AliRSaRR Vi 0
of adatamah ¢ maizﬁameﬁmaiﬂrgnsnmﬂtdd bunie prederdblyent dlentronfc datahasd. Bhe engt h.

in turn, reflects the quantity af , analyte adsor,bed t.0 t.he
Qaﬁs oFlﬁ%tﬁ?mc dafaTﬂace of ?1 invention %an Q\. “’ia}l"'hcuued oi & cmjy eléctrome device ax?owmo for

the storage of and access to the database, such as a personal computer, but is preferably

distributed on a wide area network, such as the World Wide Web.
. The focus of the present section on databaées, which include peptide sequence
| specificity data is for clarity of illustration cnly. It will be apparent to those of skill in the art

25  that similar databases can be assembled for 'any assay data acquired using an assay of the
invention. '

The compositions and methods described herein for identifying and/or
guantitating the relative and/or absolute abundance of a ira:n'ety of molecular and
macromolecular species from a biclogical sample provide an abundance of information,

30  which can be correlated with pathological conditions, predisposition to disease, drug testing,
therapeutic monitoring, gene-disease causal linkages, identification of correlates of immunity
and physiological status, among others. Although the data generated from the assays of the
invention is suited for manual review and analysis, in a preferred embodiment, prior data

processing using high-speed computers is wtilized.
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The desorption detector also can include other elenents, e.g., a neans to
accel erate the desorbed anal yte toward the detector, and a neans for
determning the time-of- flight of the analyte fromdesorption to

det ecti on Wy wheiet ector. 20 A preferred desorption fdgtgoyapges a | aser
desorption/ionization mass spectronmeter, which is well knovvn in the art.

The mass spectrogeter I nt,0 bstr.ate. .t hat
carries the adsorbéd \éﬂgpytf Oggfoer 118&%,}{1110 aﬁdggtnmﬁng%l%%gle{;ﬂar mgfrfn% m‘f t he
anal ytkﬁo\Mntlh tignat.gFor SURRIAY.S IRentenePIY5TREDS,D66,7 B dRobY & eslatRink ki ng
t he anal te with the |aser results in desorption of the intact analyte
into 19 Yyhtem {stosing HersolconsgR@se MENADIfIpeghtnney B@t glé%? ally

defin C vacuum
tube %?%fﬁn’é%at%c% g g St e RhReid sh e PR Rk caanal vt o
t ovar thidgriehite! @LE OPaterdh 5, %Bom ARBES £eclitheial d0Eba0E hivihgbéquanet leb&dsyst em
el ectroni cs deternines vel oci ty of the analyte and converts this to

mass. CABIAHIYE pepwemiosn plfeanat fhat plows ¢ colingdips phRadial- @ﬁgtthNM@g@ences
el em?li' Be %?tgigg@ r@ée@?%&“a&{% iug & as h{ggﬁ? errp tﬁi GRED H)%ge &ﬁegﬂcnn%?ro ec

assenb y O o pri of oy Various

desor ;ﬁbzl shitzinBgchlldentth eequetledseidn it coffeatsan sfipanial Odngill tetend@s.CTJ.AN
exenpl ary detector further includes a nmeans for translating the surface

so t hAPETAAy 08498 dislaspea geie4lptabasaieBiryat sysmfwm@% i retigel phagmepeam
S5th\ V@, 19¢ 8B 1é &L%e@&a&&ﬁaﬂ d& ygxn@@%aéébggeag rtﬁ?@é#&é S’f'sxmﬂantyon

hi gh-sensitivity dat ts acquire I ng the nmetho I nvent
beco nbe‘ez\mnlad«tflyesemmmh enda targ ﬁrsgquehcc: ans. PriagriesxR,§97 dibbosss easetvdd
di agnosl I CS eut d I 0 sensor .devel,o
ot hor Uhoedtiss shigieaian retectiiotaeRes BERmREs Riagahg ém?-}’é? ¢80 SR

i dent if b@ﬂpaceﬂdatbbdsbgeﬁcérﬁﬁmﬁaﬁ oepreadd ﬁlﬁﬁtsb@éhmltﬁ et sHrReaR4 S;c@eﬂﬂzleal on
or stage (see, U S. Patent . 5, 672,480; 5,599,677, 939, 533; and

5, 7101%?;13603@13@@1&aﬂlaaen@féyafeﬁﬂrwﬁ@r&l U5 Ao 5. 56 &:la‘@rﬁlﬁéosgéﬁémdtled to
bPé t egﬁﬂéﬂs?&atal dri4g se% FpikiE S fﬁﬂc%hoﬁgﬁt#/\‘szt %bgpﬁﬁﬁén%hgpdagégﬁ jygnder son,
S un

arnmaceut| ca eonf’c ani sm an Tt on, " paper
pr es edesdibad ag be—linB@nElryﬂt&lgmocssmm@IeﬁE};m&;clmﬂmlsa‘ﬂopoxﬂs@hmc(nhfne 11-12,
ul ar, toxi col.o ormat 0 | s uti in a

ool S SO S B Sofisc oG gt Bmene sty e B pE R op Aitfrsisrt dL8. of

cheni Paienew% U6§$ iﬁ?@ a Hybkigldytablettrabluge BXPAsH IR Adaeshakbl aaksge, - U S
Pat ent No. 5, Sim | ar advantages accrue fromdatasets rel evant

to ot mprcbar@ré@v@ed: m@@ twidlaic iy issiona) énd infpruajionaldpts.evigh asiigasional
C hﬁ%id@%?m %J#] nPA H%rarg E':Eﬁ?}a ‘?‘19‘64% *ﬁga l)\{vllllﬁgl)é czm'Ll?e J ak Qn%g g{:ﬂ@tp}%ef)c& fer r Ed
I east tlmmae@et oﬁfwdﬂﬁtzﬁomeytrdaktazch}he dat a cont al n.ed in the dat abase
The pres_ént Invention provides a computer database comprising a computer
and software for stoﬁng m computer;ren'ievable form assay data records cross&abulated, for
example, with data specifying the source of the target-containing sample from which each
75 sequence specificity record was abiained. _ 7
In an exe_mplary embodiment, at least one of the sources of target-containing
sample is from a tissue sample kniown to be free of pathological disorders. In a variation, at |
least one of the sources is a known pathological tissue specimen, for example, a neoplastic
lesion or a tissue specimen containiﬁg a pathogen such as a virus, bacteria or the like. In
30  another varnation, the ﬁssay records cross-tabulate one or more of the following parameters
for each target species iiia sample: (1) a uhiéue identification code, which can include, for
example, a target molecular stmcmre. énd/or characteristic separation _co.ordinaté (eg.,

electrophoretic coordinates); (2) sample source; and (3) absolute and/or relative quantity of

the target species present in the sample.
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is acquired using a nethod of the invention and/or a QD-| abel ed species
of the invention either singly or in a library format. The database can
be in subﬁgg@_; Aedkdsy any formin which data can be maintained and
transmtt but I's preferably an el ectronic databaseJUTL 2B06el ect roni c
dat abase of the invention can be maintai ned on any el ectronic_device

al lowing for tHaednntgealse Pervideadercths stosgerradasitighlad 2 colletticusofa

K,
Cucn Mt il he%m#d% disPSechPlistes Sl el PeBdlGul e "
dat abaiRs mugiceioptiel sides, DRANISRIBUBERAM, SSIEQAM RDYANGTORR AN

clarity of illustration onIy It wll be apparent to those of skill in _
t he aPtsnets bykble @ﬁwr}adevm,a@ésvé}ser@iaw e gz dentiscdcemsplUasgssdat a

adtor PRLP TR pRFAR ARl S T e e R BEERRE  B  B o

absol i £ abundpmegnedt damuae Ioﬂtammgneﬂﬁdlﬂ@ﬂﬂeaﬁmﬁﬁdas HBEFQToTIchEgE dtate8 PECT €S
froma biol ogi cal sanple provide an abundance of information, 30 which

can bBagsiprEHe stohi h pREhaTSLHelals o BRI Miievics (e gi spdseall C@ﬁlnrtsed of
di seag ?ranggtgg ﬂ{uﬁ }:fggge smIaﬁg %‘A%ﬁ c gﬁgﬂs% & ﬂa@%angaeﬂagja %ﬁgém

| i nkages, ion & co’rre a I nmmuni physi ol'ogi Cal
st at use iavan@gpngirbadss subh stomgghietioes, dad aogpnter a,sts&dna‘b*nnhmdmmlasays of the

invention. s suyited for nual revi ew and anal ysi s a preferred
eﬂ)oodF‘?%Pﬁsmg @%&paaawaemgf?a% AP5IHY SHBIHE OR ?BEG%BE%‘ETC%%WBBIP&SE@ wnque
uti 1 zedsiried fM\PatQ%Q @é?ﬁéet‘Jiatwleaér&?soé}ésﬁab@%{eamﬁ{ taPEk BOdee f Or 1 ndexi ng

and retrleV|ng bi onol ecuTar infornmation is known |nthe art. For
exanpl e, U. S. PaVbet e Gargads peptulecs Buelel, 2L thil isvédn rrefeudbly provales

-dat abase s I. .St oni.ng.bi.onol ec nf or.nmat i o n..a_manner
Char Ao S BebBhedt MUCER TR BEER R RER s AR R atlg PeBane oy
mor e pempeicHzEashpRRoBs biivesRs phitRR-or HuBeicRRiERiquin R8st A écdlt sehrabias a
rel ati onal dat abase -havi ng sequence records Mﬁont aining information in a
flonnaPr ¥ekragved| Fana campsier 8@{%88 Hepfe padatpbase pathai Rasbriae g@ﬁnm@@ace ti§ebe
cat al
o e AR a8 SRR E it O BRADEICRh KA br B0Ep s RS
col | eembodineit ferdof 4.2 Eﬁ@ﬂ% JEQSdinc EA P, BESTFITPardint ths c@ﬁ@;ﬁﬁ@t& wiscl oses
a gen retriev ene 10

G oo R APERIEREV EbuT R s b Slei R PboBndshe roiar RsnidE0S on the

degr egetefmiskdidoni &b Myré}ﬁﬂéﬁﬁﬂuﬁelkamd?s%ﬂmm @dingent ar get sequence. U. S..
Pat ent 5, 538, 897 di_scloses a nethod " usi.ng mass spectroscopy.

ffgment at i on pdtEdRiFElen a%%pﬁl%ré@yﬂvaowé@ﬁmﬁ@%% sishpssadBdfices in
COWUE&%@@%@B %Svd%{ 5&&@@5@‘&%@%@5&&@%0&%2&% ?Je‘f“f&xjﬁxat

experi ne eFlve mass spectra usihg a cl oseness I't neasure.
U S. @at.chinuk, %@&l%lmssém,S%OéJlml YMS, MV, Macintosh, erc.) floppy diskette or
hard (fixed, Winchester) disk drive, comprising a bit pattern encodmg data from an assay of
the invention in a file format sultable for retneval and processmg in a computerized sequence
25 | analysis, compar:son or relatwe quanutatlon method.
The invention also provides a network, comprising a plurality of computing
devices linked via a data }ink, such as an Ethernet cable (coax or 10BaseT), te]eph'oﬁe‘ line,
ISDN line, wireless network, oplicai fiber, d:r other suitable signal tranmission medium, |
whereby at least one netwmk device (e.g., computer, disk array, etc.) comprises apattern of
30  magnetic domams (e g masznetlc disk) and/or charge domains (e.g., an array of DRAM
cells) composing a bit pattern encoding data acquired from an assay of the invention.
The invention also provides a method for transmitting assay data that includes

generating an electronic signal on an electronic communications device, such as a modem,

ISDN terminal adapter, DSL, cable modem, ATM switch, or the like, wherein the signal -
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15 di nensi onal dat abase conprising a functionality for nulti-dinmensional
data anal ysis described as on-1ine anal ytical processing (OLAP), which
entails the consolidation of projected and actual data according to nore
than one ¥RIBVEEati on path or dinension. U S. PatentJEIAPS0861 reports
.a hybrid database structure in which the fields of each database record

are diitliges (i hatives ehbAptR@Somnays Babbtedialendtiing D0 o boRAghy daha, Wi th
navi gational 20 fields stored in a hierarchical topological map which can
be vi elfdbaggcomprsng a pluselity vt asey Eesulty oliaiped i thenethpg ofthedprantivich tree

Structures: The g eaenl YA L oML IRS R SO SLL Bl EhaagaGaTPY T o1 g

a conputer and -retri rm assay

data resgss gcarqm%ﬁy fagdui ki @dabako tontSixRigtnearral dffdatiadt@icanes bldh Remtabery

source of the target-containing sanple fromwhich each 25 sequence

spéci PERYL 9btﬁ@é6'bm thme@lgﬂafﬂ@dnvqnm}a@“éi@ﬂﬁnﬁﬁ@ﬁa@ﬁﬁéﬁ’gﬁé?@ﬂsed&ﬂ theast one
1(‘.)]:) E)g ro(ieéeanr}f,%ﬁ% 85? E%ﬁtffggﬂéd{eag%ﬁ a%n £ Ven?ra LR &0 %s%%«%gra% | e known

ee 0] arla 1 on, east” one of

t he sauitigiged ® IaadK BaEx cpafchifd @giptadr pro gratiefos Biegiman and/or cE&XPAHOR of the
neoplastic |esion or a tissue specimen containinhg a pathogen such as a
vi r us, 2SpAcicatltsa oata fore qqemétarg%13@@%%%%Fhe\rf&mr%lmre@ﬁssqr%a ax K\ devisgor ds -

cr oss - ahlial Gf&@%oﬂﬁakxﬁ Eof‘o%z[m Fda61ed % (e }é‘%ﬂl&l PPJc%é%} Sﬁtﬁ%ﬁ?ﬂﬁﬁ %}r dof 9t

_species in a sa nique | ication co |nclude
f db dx«anphedataf ﬂ@mgmh crohEises ab1nst}rdﬁst:mmstiaormfcb/ncassa},mmtt eristic -

separati on coord %Fg ct.ophoretic coordi nat % g rrpl e :
source; and (3) %@F g%r‘?ﬂf‘?‘}Pr‘f FT’ 9%““&@55?50@5“6163“%1 ans Pgpeci es -
- pr-eseNechtlat NP Which & t}ﬁ@cﬁﬁ/@ﬁ@ﬂﬁc&sgkﬂe}ﬁ 06 TMVSRIAMH al so

prow des for the stora%e and retrieval of a col Tlon of target data in
a conpttBRAMar SR HMagd azsgsirarratapsed mptding%ihﬁﬁ@Me?f mgeﬁ@pn@embs ks S

0Pt 1 o 3oim Sk 1 BENE P-iRlck Ak B o kina BN REVG L SORAMR SO RRAM

i r16| udiaﬂgazﬁ?hhdr@geﬁit&rﬁtﬁe@mdymgm mt:hs ate@mqgmvaarmﬂy@ deVigpi Tat |y, the
t ar get dat records are stored as a hit pattern arr.a etic
dorai rFXABIG & PSRRI AR ?&ﬁ?lafrenwaéﬁf’%?mp(é’og Bﬁ&?@@fi&@?@%’%&n -

transi 8605, BAIROSI & LRC, MIP@@@O MIPBVIW)@MOOWARGEJ@ h?r@r%%%\é' ce (e.g.,
each cell corrprlsed of "a transistor and a ch ar rage area, which may

be on aoienencm st Bmtdrc)dontmn uwéec@hbb@ﬂqgmﬁpﬂwarﬁrw cngz% GG Shayensach
st orag evi her ew .t h LSing a
y5is gro@w | hg c?aia 1‘31%%51? EESI OHJI(%&] 1é)r Ma etl 1519'9& cf: rve% ng

bi t pa Sterh expr Padord coin Si

urdgquanemesddvideales., fE)IRAM SMISGRAMrSjBRAM;tB’R@NDﬁ)delemmWﬁﬁmhat ed
with target source. Wen t he target i.s a peptide_or _.nucleic ftCld t he
i nventPEHRP: &1k %WQ c?)erquﬁ 3B be a ternunal comprising a video display and a ceyboard, a

modem, an ISDN terminal adapier, an Ethernet port, a punched card reader, a magnetic strip
reader, or other suitable /O device.
The invention also preferably provides the use of a computer system, such as
25  that dsscribed above, which comprises: (1) a computer; (2) a stored bit pattern encoding a
collection of peptide sequence specificity records obtained by the methods of the invention,
which may be stored in the computer; (3) 2 comparison target, such as a query target; and (4)
a program for alignment and comparison, typically with rank-ordering of comparison results
on the basis of computed similarity values.
30 The materials, methods and devices of the present invention are further
illustrated by the examples, which follow. These examples are offered to ilhustrate, but not to

" Immit the claimed invention.
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a method for identifying related peptide or nucleic acid sequences,
conprising performng a conputerized conpari son between a peptide or
nucl eic acid sequence assay record stored in 15 or retrieved froma
conput er HObHYESHYevi ce or dat abase and at | east ond BUh&f 288quence. The
conparison can include a sequence anal ysis or conparison al gorithm or
conmput er program enbodi nent thenspina.gs, FASTA, TFASTA, GAP, BESTFIT)
and/ or the conparison may be of the relative anount of a peptide or

nucl eiMdatgeipl awdddrsheds in a pool of sequences deternined froma

ol ypepti de or | ei.C i | e of . .a specinen. 20 The inventi.on al so
Br e%/gr gbl y pr ov?%g%e %‘a@geﬁg“{ef°§’q&1‘§ﬁ§?. o} ﬁ%le?iita{éﬁ’ ﬁeﬁﬂ)ﬁ%{)"ﬁﬁg S 8rE ”(" DCS,
W ndowggr a8k TeRINS 957)9 8 e Biths Wit BaWEd DTt at @518 Jor @fab@i &mpepiRl (tyriRilga »

Li nux, SunQS, Solaris, AlX, SCO Unix, VMS, MW, Macintosh, etc.) floppy
diskettngent fromnplput f 8+28dC; wanersionef polierikvatrdaied @ wpingi 1oty bi t

G0 1 asy s PaBT by PEL R BR300, 5o AL b B0 Puypbinal L8

anal ys0sC; gergarse 99 feacGonsedsaipicellpfodiotict at/iTIC iRt Radionfi@es Heepdvided al so
provides_a network, conprising a plurality of conputing devices |inked
vi a alofilistration onky; apeliRg peintsAFaRKeTeriad) Bodednsxivted sebsfaetryy H-8MEbhone
l'i ne, ) j ; . .G i: 0 itable
si gnal™ b Enne Byt 0B C b o o b B L Dl OB
cdmpukenyerdiondd ahbreaiationt areplso amngd:irseénetipgptmnn Lalite3@) mdne@itiilditeopai ns
(e.qg., etic disk) and/or charge domains, (e.g., array of DRAM .
~cel s}mg%b}%ﬂe%}’ %%5“”6‘%? P”egr(ﬁ”@‘r&g%ﬁ%nﬁmaﬁ’c“&m%gﬁw ggh?‘fré)m an assay of
the;invention. - The dfvRYLE B RiARR BXMISSME HRENGIWhEO hedbb@ASSE kI NY

assay data that includes generating an electronic signal on an
el ect bufferrdpespidminpdticsostatend aprosmetelnd 1&/ vechpmssin) ZDNI senatostatin, 4

adaptet, .DSL, _cable m.ATM swi tch,. .or. .the |ike, erein t signal 53
0 Db e B TR RIPL AL C bRt SopiesBtbh Sty n bi ¢
Pt t epBpeNCafinie Wal@pddiedoad (RS SRy 1PEach spdPlARASEe PO SiGsa Plurality
of assay results obtained by the nethod OP the invention. In a preferred
embodfessmbed bplewi nvent i on provi des a.conputer systemfor conparing a
guery target to a database containing an array of data structures, such
as an assay 5 result obtained by the method of the invention, and
_ranki ng dat abase targets based oRXAMPU&yTee of identity and gap wei ght
to the target data. A central processor is preferably initialized to
| oad AHYFeeelEEr VN EHAGTErY IFDSHTaR S 79 al i gnment and/ or conpari son of
1 assay resubhts.1apat; = : | INLS. 1. ral
pjr’bgcessor Vi a ar?t‘ ?ﬂ&@%ﬁ%ﬁﬁ&k@(’é@ﬁ%egc%tgﬁth; gﬁ(@%ﬁéﬁg 1ealgﬂ %)t(r?_co%{}gerrﬁcg?%%ul ts
i n t hef cenanak-priecesimantieiod dim§igre Adsay Miavalkees, T0SAr Bieltinpeotat a

file, _which conprises a binary description of an assay result.
: 242 I’C recorcggpd by 1A6200) was ac%led toa sohetlon of2.00 g of potass%um hydroxide

(Aldrich) in 35 g of water and 30 g of acetone (from VWR, West Chester, PA) and the
- reactor was placed in an ice bath. Methacryloy! chloride (from Aldrich), 2.2 mL, was placed

and set onto 1he three-niecked glass reacior. The methacryloyl
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1y in 2 dropping fonnel
chloride was added drop-wise into the reactor slowly. The reaction was continued in an ice
bath for two hours.
The resulting reaction ‘mi)i’mre was acidified with dilute aqueous hydrochloric
acid. The precipitate was filtered off and dried in vacuo. The dried filter cake was' dissolved
30  in 10 mL of glacial acetic acid (from Aldrich) and cooled in a reﬁigeratOr overnight. The re-
crystallized material was dried and dissolved in methanol (from Aldrich). The methanol |
solution was placed in a freezer overnight. The resulting crystals were filtered off and dried

in vacuo. The yield was 0.9 g. Meting point was deternined to be 190~192 °C by means of a
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The target data or record and the conmputer programcan be transferred to
secondary nenory, which is typically random access nenory (e.g., DRAM
SRAM SCGRAM or SDRAM . Targets are ranked according to the degree of

corr espongengfcsgt ween a sel ected assay characteri s4 JUIL¥-2006 bi nding to
a selected binding functionality) and 15 the sane characteristic of the

UE Dt ALOR A SEUbS. A PAOMPS BRIV LA el LEXTRAS, @

central™ pr ocessSor can conventl ona

Powe rfie, NMAR phétiraRRo WD he cSRekondMeRBs44a6ns M &ay040, VAX etc.); a
program can be a conmmercial or public domain nol ecul ar biol ogy software

packé@@héw@ylomﬁm&w@nce Anal ysis Software, Darwin); a data file
can be an optical or magnetic disk, a data server, a 20 nenory device
(e.g., DRAM SRAM SCRAM SDRAM EPROM bubble menory, flash nenory,
etc.); -an 1/ O device can be a tegrianaprgonprising a video display and a
keyboard, a nodem an |ISDN term nal adapter, an Ethernet port, a punched
car d Yedueis, ofax—qugineﬁ-tz@y@p’foil}acinm@md@md of other suitable I/0O device. The

52"t “Gesor | oELE 0L I BEk o et o SO e S R
bit Ratd &@@q}ge{)digm axﬁfalakggfgo?@s@h aogp&ﬁc%emﬁ%ﬁgﬁm Pﬁn/%g/tfht)g?’(;}%

records o talne e met h e 1 nvenfion stored in
t he c&#&ﬁﬁlmprd(eaﬁydAémﬁ)awassadded HJrzgsﬂutmm:ﬁiZ a8 gaf goﬁesgiuman@mxidand (4) a

ar r, .al.i.gnnent and c hra rlngof
T AT B2 & Wiy - DaLT e e Giby SR el Ghocldf WA kD) The
naterrbﬁjt&,wggbmgﬁm%qcmhces of the present invention are further
illustrated by the exanples, which follow These exanples are of fer ed to

illustrate, butAgsotoyehlordeifompsldsch) Adanlnvwespiaosd se@arawmrmsﬂ 03594 E

XAA FH'JII’IEJI I%m‘gi EI?rY d‘ﬁg 916e t%aeteq{elclgé gglqeé\/%rhqql% acp}gogech? x%ra?ssad% (E W unI €ss

ot herw sé "Sta Ures are giveén

oper atisengowks facar slbe;ty OHiie Iahcti’cmmmonaﬁﬁ)&mtantled‘mhﬁm lﬁdlyfpl cal | y a
3 range of fromgsbout 18-25 "' C, .eva oratl&%g .sol.vent was carrl ed_out
Sing a rotary LOBFSPAEPEreagHaRPIY YR YaRHRbed Fril ditajsrauaony hydroghiahs mg)

Wi th @idafihe ?ﬁ@ﬁﬁ%ﬁt\a&h@ Perddoft Ond 88cd R $deBo COYUE 8B PHilL LA 'v@égw?héé@i%d
typically followed by TLC and reaction tinmes are provided

i 1l usePanlorf gdm:ila;l acq:tazl aeidgropoivddrichd rad apelod nemeéﬂgerpuoo@wtmgbtx Hitlgirt-ed
sati sf | tlcl el dg, ar owdedfor
il ustr§ %%]ﬁ(%%d f)er? mg 0 31?41%:115 g;“ %\%ﬁl %gls ccglrrfvnégt?m%orlﬁr Ida ﬁ%ipf s are

al so rﬂ@tﬁﬁhol@ﬁhﬂiﬁiﬁhﬁds Ijbgacﬁd)ilﬂﬁ Freeder oW érhipht.SThe cﬂ‘_i,lsﬂals(\mrHﬂI’tdrécBﬁﬁ hud dried SR
- 20 invacuo. The yield was 0.7 g. Meting point was determined to be 187-191 °C by nieans of a
~ Digital Melting Point Apparatus 1A9200 (made by Electrothermal Engineering, Essex, UK).

- EXAMPLE 3

Synthesis of 2,5-dimethacrvioyloxy benzoic acid

25 : In a 100 ml three-necked giass reactor, 3.0 g of 2,5-dihydroxybenzoic acid
(from Sigma-Aldrich, Milwaukee, USA, Melting point: 154 °C recorded by IA6200) was
added to a solution of 6.2 g of potassium hydroxide (from Aldrich) in 12 mL of water and 12 . -
g of acetone (from VWR, West Chester, PA) and the reactor was placed in an ice bath. -
Methacryloyl chloride (from Aldrich), 4.16 mL, was placed separately in a dropping funnel -

30 and was set onto the three-necked glass reactor. The methacryloyl chloride was added drop- -
wise into the reactor slowly. The reaction was continued in an ice bath for two hours.

The resulting reaction mixture was acidified with dilute aqueous hydrochloric

acid. The precipitate was filtered off and dried in vacuo. The dried filter cake was dissolved
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mmol (mllinoles), g (granms), nmg (mlligrans), mn (mnutes), and h
(hours). The efficacy of the polynmeric EAM of the invention was assessed
using a buffered peptide m xture containing approximately 4 11M

vasopr essyp.osAcidi somat ostatin, 4 pMinsulin B-chaynpuy,yeder-i Dsulin
and 5 RM hirudin. Approximately 1-2 pL of the 15 peptide m xture was

deposjt b Rei Chas; I : Llm.asm . ..
P ?%1 ég 118 g]? g%%ﬁ%% E%ﬁf(ﬁ@%yﬁnltdﬁxg@: agag%\ébfb‘a ih RS  RYYATET ovelrliPhe@Srhe re
a- cy amystdlinet teachtipp oylane) wianfilkeied, dixddnd @issnivad IDMhetlantb hifeem Addickl gl ass
reactQr equi pped, with a eti¢ stirrer,. 3.2 a of :
LS oy el el tion fanpBoab e Froon STHRIL A srunelswere lived oA,

Mel tifpRaRekAtuo. BitAicl@wWL0% defy | Was added _139logtyj on of
2.00 g g p%%uaossi umqﬁgdraggfgd%egi(e%\lﬁléﬁ%?ﬁ%p%sn 35 g of V\bt/ae?g? 1Z'(r?ldEEBHa/Og of
acdet aneang of o 1YINR, M¥lésg PCine dppperatPARS20M t he reactor was placed in an
ice bath. Methacryloyl chloride (fromAldrich), 2.2 nL, was pl aced
_gp.naT L~ 2.5 - - " - -- - -1- ~d glass reactor. The rrieffiacr)il oyl
sC c~n~ chloride was added drogwA®@riphyo the reactor slowy. The

reaction was continued.in an ice bath for two hours. The resulting:
r eactvotheNt gt ditedinthaagialdy ederphdrode | ut e aqueous hydrochloric acid.

The precipitat filtered off, and dried [n cuq., The dried filter

cake was. b seol Pe oL e heden REreteion 1 L B AP iRy RSt ArEh) and
- geol e(&omnsi§1_ﬂaemdrﬁﬁ,rmlazraulaae«,ausmgmlﬁnyp@iﬂt.e1zssr%csfe@bidea%&} 1AL EN)vAds Was

dried and di ssolved in nethanol gf rom Al dri ch?. The net hanol  sol ution

was [Roded® 8 splatien elhe e obpelesiiygnhydopiie (@em Lldmght iy k2 apEwaksr and i3 ger ed
of f j ' ' I pTo RN ool det er m ned
o barTaBohEG ey AT eecklrdha nf S i Sh s v BB I BB WL Thg
Poi nt(frAppatdaichy, 2. 002D0wenmldesdrgpirbiett mat dreppmk kgl aeksdt ogto ths gree- UK) .
The NWVR spectra showed t carrespondi:n sorptions to.ascyano-4- '
ot haE PR PO et e ion e R A0eg HPHLL Reoppist it Hhe

a5CY 3édQord e AL A AAK CbATHRB Fh Bn REbeh or Bvd BOuB8L. t hree- necked gl ass
_reactor equipped with a magnetic stirrer, 1.7 g of

a- cyan- 4- hydr oxi% Teptliimgreaeion PROGMYSE gpiimdarite p dilvd agiersse, W | |
ol g B arf PG RSSRAS oy BecSANh A0 a0, B a2 O0
acet ona difsobad R miésf glGhasicetic adtAjan dhlifieh) and cooled in arefrigerator =
overnight. The re-crystallized resulting material was filtered off, dried and dissolved in |
20  methanol (from AIdriCh}. The methanol soiutioz_i was placed in a freezer overnight. The
crystals were filtered off and dried m vacuo. The ﬁeld was 0.8 g. Melting point was 156-
158 °C. '

EXAMPLE 5
25  Synthesis of trans-3,5-dimethoxy-4-acryloyloxycinnamic acid
Ina 100 mL tlmée-xiecked glass réﬂcior, 2.0g of h‘ans—3,5—dimethoxy—'4;
hydroxycinnmnic acid (Sinapinic acid from Si gma-AIdrich, Mi]waukee, WI; melting poi‘n"c:
202 °C recorded by 1A6200) was added to .‘a solution of 3.0 g of potassium li'ydroxide
(Aldrich) in 30 g of water and 5 mL of acetone (from VWR) and the reactor was placed in an
30 icebath. Acryloyl chloride (from Aldrich), 1.8 mL, was placed separately in a dropping
funnel and was set onto the three-necked glass reactor. The acryloyl chloride was added
slowly drop-wise into the reactor. The reaction was continued in an ice bath for two hours.

The resulting reaction mixture was acidified with dilute aqueous hydfochlon‘c :

acid. The precipitate was filtered off and dried in vacuo. The dried filter cake was dissolved
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reactor was placed in an ice bath. Acryloyl chloride (fromA drich), 1.7
m., was placed separately in a dropping funnel and set onto the

t hree- necked gl ass reactor. The ‘acryl oyl chloride was added drop- wi se
into the weaglmlisesl oWl y. The reaction was continued 4 3{anyY 2@0dath for
two hours. 15 The resulting reaction m xture was acidified with dilute
aque r (NoUESr-Tol ') P75 : A61 Pl i . 3an jed in
vacuor HRT PR IR D Bl cBbRa 2 okt Sl dhE e

aci d ¢rfystaihiz&ddeataisl was dlterd] dded mdadiswfivadge nadtbanod(eomm ghich). The re-
crystal lized resultin rrgteritﬁal was dried._and dissolved in nﬁfga ol .(from
Al dr i DFihanehgolutnn Wasiipced o B{TGRNAYE HE: ddC FEULNE Fasals Wie @nd The
crystal r i i |72 Maeyo. The yield was 0.7 g.

Met i n%h%%ﬁﬁ\ﬁg's%g?ggin? %Je%at%gngggh%@%glﬁc by nmeans of a Digital

Ml ti ng Point Apparatus | A9200 (made by El ectrothermal Engi neering,

Essex, UK). EXAMPLE3 Synthesis M'ﬁﬂgl et hacryl oyl owy benzoic acid 25
in a 100 nL three-necked glass r L >0 g of 2,5-di hydroxybenzoic

aci d _S Ik M. | wauk i ng-poi-pat . 154 C recorded
by 1£é%’8%mﬁ§§£@£é% l%;ﬁc@%dgéglaﬁ?%ﬁ%ézfl Hgﬁ)fk%@%élh%gicgcgész?um hydr oxi de (from
Aldrich) in 12 mks@hllwhkebottiads. 9 Zng 6f @lcyanet-onghddriiemo¥WRunMéRiacidhest er,
PA) and the reactor was placed in an ice bath. Methacryloyl chloride

(f <r:| onpryEparedatsyordinge themethad 0515&3@%83’@@%}@%@%@?0&1@@%@@ f unlnel 30
- . T :
a0 or Pl ke PRGBS % AR ) R PR Ao s

cont i 9@¢1dne cBfboh&8 (RREHEhS. OTo MHARLBOEESutidhe Ie6H] 6% NESrb9BsdrbARe M Xt.ur e
was acidified wth dilute agqueous hydrochloric acid. The precipitate was

filtefAldrichy inanethenal aas nddedarndonixpd avedl iTdg smialligdass bakite Wb thfi mewimed 56 -
WD 03x064594 4 JULY. 3 0L 3 Gieal -acetic.acid (from Aldrich)
and c%lg}l‘qe TR %ﬂ?eédfl%’%‘ggr@% %trélsg\gfe% rruafg)kl{%h%ﬁﬂglyﬁ%%ﬁ%gﬁ%#? él&%sr'esul ting
material was filThereditingpobnandhdioss dhvedas plabed brae spbt BisteMCHip®h) .
The net hanol sol ution was placed in a freezer overnjght. The crystals

vier e a2y apdtheship wWifdiriedin @ yapppny Q¥emat appeoxypately S foramgo 20doprsdg poi nt

. b T Lt =
Aopar SPie Gt HBEe e e JpPRATD i Byl PuonE o R T 1

acet oglenometdrin ardeN® avkclt thegelynealsdaseg lemmticadotriion (I5DY chfracteristics.

2, 6-di_hyd t - 10 (fr i SAldrich, .Ml kee, USA Mel ti
poi nt o4 SEEUTE P BEPERp IS A0S "R e P 5L ST al f BBgRof
‘ “pot asﬁamﬂ&%@ﬁgmﬁﬁlmmri ch) in 12 g of wat er and 12 g .

20 - | '

- EXAMPLE 7
Synthesis of 4-methacryloyloxy-3-methoxycinnamic acid
In a 100 mL three-necked glass reactor, 5.0 g of 4-hydroxy-3-
~ methoxycinnamic acid (ferulic acid from Sigma-Aldrich, Milwaukee, WI; melting point: 168-
25  171°C 1'ec01'déd by 1A6200) was added to a solution of 3.5 g of potassium hydroxide |
| (Aldrich) in 60 g of water and 15 mL of acetone (from VWR) and the reactor was placed in
an ice bath. Methacryloyl chloride (from Aldrich), 3.3 mL, was placed separately in a '
dropping funnel and was set onto the three-necked glass reactor. The methacryloyl chloride
was added slowly drop-wise into the reactor. The reaction was continued in an ice bath for -
.30 two hours.
The resulting reaction mixture was acidified with dilute aqueouns hydrochloric
acid. The precipitate was filtered off and dried in vacuo. The dried filter cake was dissolved

in 12 mL of glacial acetic acid (from Aldrich) and cocled in a refrigerator overnight. The re-
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of acetone (from\7WR) and the reactor was placed in an ice bath..

Met hacryl oyl chloride (fromAldrich), 2.08 nL, was placed separately in
a droppi ng f&r,}ﬁ?,]mand set onto the three- necked glass reactor. The

met hacryl o;?l chl'ori de was added slowy drop-wi se i ndoJULY 2806eactor. The
reaction was continued in an ice bath for two hours. The resulting

r eact ¢ToRtalized mpaterygd vag dillgreti ddedndrdissodiiedun ancileppeb(fsom yldridoh(Idei ¢ aci d.

caie oeBhf U8R bR A A ter DRl kA AR sl Bl

cool eghdédinavdcabr Tae KR dtvas DY Mebie politel 8oergurystal I i zed resul ting
material was filtered off, dried anchi ssolved in 20 nethanol (from
Al drich). The methanol solution was placed in a freezer overnight. The

crystals were filtered off and i Lihwvacuo. The yield was 0.8 g.
I\/Eﬁyti ng point was 156 158 C. Exmgﬂ%&nt hesi s of ]
t r anspglyprefizRli & BiNnf vEG i d-IYhANYEVRPRA ke lsdid n a 100 L

three-necked gl ass reactor, 2.Qg of trans-3, 5-di met hoxy-4- o
hydr oxyci nnam c Imgisgall glasspetile.3- asiaofa-arensidgmatharuiedbxyciaawmae kae, W ;

meltin oi,nt; .20 recorde LA S, rad to sol ytjon of 3.0
g of 7%1%{3 grse g iaﬁﬂﬁ)rﬁg}lgr%gg?edgxa(%q%?iwc%%)ml?‘gd?%g?lg}w@f” %\%ﬁj]ggutgﬂ%ﬂgofﬁ_xﬁ@fc cetone
(f r o W&AR) mBal Heardreaatbath was i stbaibnitec@fe cBAr.i Tethahbnordarsylaih, 1
~chloride (fromAldrich), 1.8 rnL, was placed separately in a dropping

fithnetl & devneyl preaxidnl-dutane! ohites - (ApurEaaAIS s@dueenrvasAddedardupl

chlorj S.a : - se into the.reactor. The reacthon was
cont 1 Wi 195 DA Gas Bal 8 SO R vl S LGRR P nd Bef B 8 e
was! azd Hofdsed with dil ute aqueous hydrochloric acid. The precipitate was

filtered off and dried in vacuo. The dried filter cake was dissolved 57
WO 03/ 064594 4 Jbevespdog nohme splutien. hihcyas plaewd erean @ spot@egmGhing i ch)

and ¢ ' wa tQr ' . - liz tial was
Tt Rl g BeTnil AR 3yl QL@ e AR B AT B b G0 MBRE G 2 o1
sl ut femfowetbe polaerd A pepdidé kareplz eras appliad tghtch file andsednhedgn @BBdEal s wer e
o A es R LA o f i St B oflnafi Y REELAE 290
a- Cyam@e dorhpémints/SXaiy bl xye b waticeoB6d, dohiRe@afRkdIveh aShe Robihe, 4.9
nmg of a-cyano-4-nethacryl oyl oxycinnam c acid prepared according to the.

net hoahass spegamylieshovand HLd. 3of * pol yet hyl ene gl ycol 10 di et hacryl ate
(MNV - 250 from Pol ysci ence, Washington, PA) were dissolved in 10 nL

20 EXAMPLE 9
Copolymerization of a-cyano-4-acryloyloxycinnamic acid with styrene
In a small glass bottle, 23.22 mg of a-cyano-4-acryloyloxycinnamic acid
) prepared accordihg. to the Example 2 was mixed with 1 mL of 1-butanol (from Aldrich) over
amldly hea‘ie& water bath until the solution became clear. To the monomer solution, 20 pL
25  ofstyrene monomer { ﬁ:om.A]dﬁch) and 2 uL of Jauroy! peroxide 1-butanol seluﬁoﬁ
(approximately 7% solut_ion) was added and mixed well. The bottle was placed in an oven
after purging with nitrogen gas and kept at 92 °C for 20 hours. The resultiﬁg polymer
solution, 1 pL, wasplaced onan 8 spot-ProteinChip® array and the chip was dried in a
vacuum oven at approximately 95 °C for up to 20 hours to remove the solvent. A peptide
30 sample was applied to each spot and scann.ed on PBS 1I spectrometer in order to check the
polymer's laser desorption/ionization (LDI) characteristics. The components of the peptide
mixture were desorbed, ionized and réso]ved. The resulting mass spectrum is shown in FIG.

11

59



propyl ene carbonate (Aldrich). To the above solution, | gL of 10% | aur oyl
peroxide (Al drich) in nethanol was added and m xed well. The small gl ass
bottle with the nononer m xture was placed in an oven at 95 C for 20
hours aft &0 pup@tNg with nitrogen gas. The resul ting4upiiyenogg! ution, 1
L, was placed on an 8 spot ProteinChip(r) 15 array and the chip was
dried in a vacuum oven at approximately 95 C for up to 20 hours to
renove the solvent. A peptide sanple was applied to each spot and scanned
on PBS 11 spectroneter in orderEXamMpEEKOt he pol yner's | aser

desoi ption/ionization (LDI) characteristics, The conponents of the

pept i §EPAvRETFEiat e, delBeheary Qe YaacEieid esraplic adide resulting mass

spectrumis sho [ I 20 73 ' f S
4-nzet haczyl oyl \g@)a}_s %—a ﬁfﬁesf gg&%&%%ﬁ%ﬁé "%?%Egﬂ?%%@?ﬁgge- necked
glas ng@@ﬁﬁ%&cor@ix@'t@ 118 Barhiy€ 3036 130: e ARAIABOY GLHTA0Nh ScaB6l (@rgﬁf Ald#lckhy acid

fromSi g na-Aldrich, MIwaukee, W, nelting point: 168- 25 171 C recorded
by 1A62€0)mitdky ledttd dvater ketlswintiltthesplefordhesanye cieap ol a dlsd mamdmyeirsokitide, 2

Al drich).in 60 ter. .and 15 T tone. (f V WR) and the
oot oft beaehronds Crom Ao Dl o MR R P Tt st BOR 1 ¢ o Al i ch)
3. 3 NMappWBsmPledr §9 SRARMNTHES ¥dded Ad ntkaPRENI ThE BBRIe WA INRE iS58k oPBt O the

~three-necked glass reactor. The nethacryl oyl chloride "was added slowy

dr op- wftsiSpuirgihg wiltenifreged gds.andiept #861°C00r PaRoe@NtikB eIy lyhee bath for
.30 two hours. The resulting reaction nmxture was acidified with dilute
atflieo&@utiguirigelhl was rdaced eingin t Brodepphip® arayendrthe ehipathsoiiedamd dried in
vacuo, _The dried filter d I sselved .in 12 of,. gl.agi al ,.acetic
acid ( i ‘i‘éﬂ}}“‘%ﬁ"“d“t%‘gg}l%ed' i°ﬁg‘!é§°rée)df’\r{%%g*éF°a%8%lm8\%? Hig Aetfe ss wo
03/ 064&affledvat Upli2DdGach yisdt ahll szadedait PBE Al spadtofnicter & etler i dheck eiad '
. dissolved in methanol, (fraom Al dri (fh)' The, .net hanol sol utigon was placed
in a PPRE¥EF la5eRisiPRie] IWéa‘fw@s@h)ﬂ&f%?f%fla%-sT%q%llEqnep@r%&leaz?r@ﬁdﬂri ed
n VaﬁHerJyQ@reYde%%lgcéM@ﬁizéd dndresdTRed, ITH r@é?ﬂﬂﬁ% 1305 dfébinlm 1§SM\4%LI&§§ -
Pol ynmeri zation of |inear a-cyano-4-7;iethaciyloyloXycinna72/7ic acid In a
shal | 18! ass bottle, 3.2 ng of a-cyano-4-nethacryl oyl oxyci nnannt acid
prepared according to the Exanple 1 was mixed with 100 p.L of 1-butanol
(fromAldrich) over a mldly heated water bath until the solution becane
clear. To the nonomer solution, xAMprefiil auroyl peroxi de 1-butanol
solution (approximtely 7% sql uti on) was added and m xed

Polymerization of 2,6-Dimethacryloyloxyacétophenone _ :
In a small glass bottle, 1.76 mg of 2,G—Dimethacryloyloxyacetophenone .
20  prepared according to the Example 4 was mixed with 100 pL of 1-heptanol (from Aldrich)
over a mildly heated water bath mltﬂ the solution becanie clear. To the monomer solutien, 1
pL of lauroyl peroxide l—heptanbl- solﬁtion (ap;irbximatcly 3% solution) was added and
mixed well. The bottle was placed in an ovén after purging with nitrogen gas and kept at 95
OC for 20 hours. The resulfing polymer solution, 1 pl., was placed on an 8 spot
25  ProteinChip® array and the chip was dried in a vacuum oven at approximately 95 °C for up
1o 20 hours to remove the solvent. A peptide sample was applied to each spot and scanmed on
PBS 1I spectrometer in order to check the polymer's laser desorption/ionization (LDI)
characteristics. The components of the pepti'de mixture were desorbed, ionized and resclved.

The resulting mass spectrum is shown in FIG. 13.

30
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well. The bott | e was placed in an oven after purging with nitrogen gas
and kept at 92 C for 20 hours. The resulting polyner solution, |I L, was
pl aced on_an 8 spot ProteinChip(r) array and the chip was dried in a
vacuum ov & {0598 oxi mately 95 C for up to 20 hour ¢ JOLAS206860ve t he
solvent. A peptide sanple was applied to each spot and scanned on PBS |1
spectroneter  in order to check EixesmPhyer' s | aser desorption/ionization
(LDI') _characteristics. The conponents of the peptide m xture were
desorlerpbieidcden cbfdy e bimedcncrind opsiulariingeid wad gcopiectcidim i s shown in
FIG 3. 20 EXANPLE 9 I .hzation.of a-cyanq:4-aciyl oyl oxyci nnam c
Rcid i th styr olE FbEBRATG PRA hePt fuyBst B v teSYniiti s
a-cy = 4= ayl j h € i i .Ng: le 2
B R e R B e e S R Lot
VRt erdigaivedyntl ichl bhe-psalabdl (@NdRed.ame thd &ave sdiRtibhes PRRGTRS lagRhut i on, 20
sL 25 of styrene nononer §fron1Aldrich) and 2! . AL of | auroyl peroxide

1- butbgretide Ghdrirlorin (apssitasel was edded 2oe suked welh) Tha small alags haide mithebe wel | .
The I i n_ov. bel: i ith nitrogen and
kept l?]g%’ﬁ@ger%%gﬁ é g’%gﬂgﬁg%ﬁl aﬁ%%?%g%t(?rgo po y“?rsg%%%’é*‘r%i?# E’)Vﬁf% r114(1"19’]_g,%%\/\/as '
pl acesOThaResBitmRHolHhGs8lutch] PLL) wad layedodiCart H18p & INIR2B@So18CAPE N 2
vacuum oven at approximately 95 C for up to 20 hours to renove the
sol vemay mddgchipeyB0irsdrinleaagsn app! tegpraginaely ¥bdi faaddnsetesied on PBS

S t t i rdex .t e he. .poO 'S _laser
o oPERRLERRGRb ol £ 5o PP e BT BT S B e p B T e
pept ispectrdthettt) izeorder ® dledotieedlymanilzeddadthtioadohivetbn () resul ti ng mass
spectrumis. showy in FI'G 11, 59 WD 03/064594 4 JULY 2006 EXAMPLE 10.
CopoiVRFSITEEES ofhedionponsnty phie PPRRISMBY Ry BeAssreedarqriredifid seseveic aci d
I'n aysoml 193, BRLLLagpded &d ioR/ G a& i cid 5
prepared g)c]?lg di ng@i to Pfﬁ%\%gxé%? e sgajvt\;gghﬁ[lh%%&ﬁayhﬂ@g Lg%l?ﬁg-%ﬁé%gﬁol S
(f r oA @tPE bying bomepeymiet of syahedtwetheeryloyldxacimemid dcid hed Sobottomn becane

ear, _To the noper .sol ution, 2 ..pl of .acryljic agid (fromA.drich) | L
B T g ot SRR TR A e g R ri SR BBy OB on) was
addeagnédderyiovRekydighkmicleel Hat dckdicmeid.pl aced in an oven after purging
with nitrogen gas and kept at 85 C for 20 hours. The resulting polynmer 10
solution, 1 L, was placed on an 8 spot ProteinChip(r) array and the chip
was dried in a vacuumoven at pgapiiei£ly 95 C for up to 20 hours to

renove the solvent. A peptide _
Copolymerization of a-cyano-4-acryloyloxycinnamic acid with acsylic acid and 3-

20 (trimethoxysilyl)-propyl methacrylate

| In a small glass bottle, 26.45 mg of a-cyano-4-acryloyloxycinnamic acid |
(prepared according to the method in Exémpl: 2) was mixed with 1 mL of 1-pentanol (ﬁom
Aldrich) over a m‘ild_.]y heated water bath, until ﬂle solution became clear. To the monomer
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y! methacrylate {Aldrich
1-pentanol) was added and mixed well. The bottle was placed in an oven after purging with
nitrogen gas and kept at 92 °C for 20 howrs. The resulting polymer solution, 1 pL, was
placed on an 8 spot ProteinChip® array and the chip was dried in a vacuum oven at
approximately 95 °C for up to 20 hours to remove the solvent. The resulling copolymer

30 improved the adhesion to the glass substrate.
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sanpl e was applied to each spot and scanned on PBS U spectroneter in
order to check the polyner's |aser desorption/ionization (LDI)
characteristics. The conponents of the peptide m xture were desorbed,

i oni zed amtP PE&WFRAed. The resulti ng mass spectrumis AP{TU‘EY'Z'?)O%' G 15
12. EXAMPLE 11 Polynerization of 2, 6-Di nzetlzacryl oyl oayacet ophenonae

In a small gl ass bottle, 1. 76%@3@ llr% nmet hacr yl oyl oxyacet ophenone 20
prepared according to the Exa xed with 100 L of 1-heptanol
(fromAy pﬁﬂeﬁmnmpw.cﬁnw %Nzabﬁ»@éﬁ&ﬂ\é@a‘h%z@@&ﬂ &%dekyzmam%glzwe' on becane
clear.” To the nmononer” sol ution | aur oyl peroxide | -"hept anol

sol ution (apprdxnsatBigjassbotde) &IL0 mgoﬁmasyaaddbdcrahdlommﬁehny@édld The

bott] e was_placed in_an oven after ging.with nitrogen_gas and kept at
95 rwe%cq@mmg to &ﬁ@lﬁmptﬁm@pwuwmﬁﬂdm%%% ©of 1yRestamohE® on an

& Spﬁfdr?cig 5%%@%@}#}%&% %{@@ﬁg@&ﬁn&ﬁ@s i M‘@c%xr%rc'f]]e Sopven%ﬁ%ﬁ@%} oven at

approxi mat e ours renove t pept i de

sanmodutieig SamIpbfﬁ@ctade@,amhthsmtateamdnsmaﬂmmolm) 18RS dfi3- (sﬁmﬂfoapﬁlﬁ): in
- order to check theﬁg1 yner's_ | aser desorption/ionization

charepy} methagwylatyfraldgighh anbhid dhaymyl pragifa & Hispiuties 1%111@“@@@3 MRed,

e e A e R e S e
a- CYlapo-a#97 22 dtdxrhotray Tieaeailtidy palziner achtdomnduBewyd pleceaiciran § pp@ smal |
| ass bottl e, 30.43 rT‘g of. a-cyanq-4-rnethacryl oyl oxyci nnam c_acid

hr SREEs aaﬂ%ﬁzaiishgldt ethip Wtdﬁlée 1D A VEEFD PEE T appepamatsly Y} “Garypi ¢ aci d
AI I, b
( qwmz PE ,Oefhogﬂg Loyt 'RFEJCPOX. dmﬂieﬁ%@?ﬁﬂ%}ed(lﬁ xﬂnfr‘m ﬁ) odillfi above

sol ution, aur oy -pent an was added
and suﬂfawlm@l)ﬁ M Tt pdibbphgteses pHouft 7. | 'Eha/goﬁplmdb Isanphniﬁ phewasaptlieddo was

pl aced,in a en_at. 95 C for our.s with nitrogen gés.
The e el fe W6 Puftensian e pomoves Wb neey- Tttt Whadanaisn, 9%
Pr ot FhiiRddr llasePipeditombEr fherd&hb &hw@mdﬁ:bgdnér@ 1d@seY aé‘débﬁﬁdﬂ/ﬁﬂlzﬁﬁon _
approximately 90 for 2 mnutes to .10 renove thgsol vent. %ﬁ?‘bﬁ)tl de
in

1SamfilONesbarapisrices. The eaapprspistol Srpentiga muntun ABS-Y asopgssian(l
d |
R I G P o R i 8 R T MO

i oni (5807@591 afi@ Homd2dB HVRef7083.6D), etz désélbe'tﬂhﬂ‘mﬁ&ﬁ ahtl gesoBredh WS resulting.
desarption(ionization of _a pept |€e sanple on laser. jrradiation using

honoTB6F HEY S Sho ¥y Hnde AR Betise Ay ISR REPPEFTHERHIREe R Wik ke Bersm

sulfate interference. A similar experiment was performed using peptides sample in urea

20  solution. The five peptides sample was dissolved in 1 M urea solution and spotted spots on
the same chip. After cleaning the chip surface by removing the supernatant, the chip was
scanned on PBS 1I linear laser spectrémetef in order to check the polymer’'s laser _
desorption/ionization (LDI) characteristics. The resulting spectrum is shown in the bottom-

.ﬁ gure. Peptides were detected without interference with urea. See, FIG. 15 and FIG. 16.

25 The results shows that bio~molecules in buffered and high concenirated salt
can be applied directly to the polymer surface to selectively capture the bio-molecules to
detect with 1.D], without salt interference. The surface can selectively pick up target bio-
molecules in a buffer, directly eliminating a cleaning step, e.g., salt removal, which
demonstrates that the hydrophobic interaction chromatographic separation can be performed

30  on the surface without further treatment of analyte solutions.
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15 figure shows desorption/ionization of a peptide sanple using a

copol yner of cyano-4- nethacryl oyl oxyci nnam ¢ acid and acrylic acid.
EXAMPLE 13 Copol yneri zati on of a-cyano-4-acryl oyl oxycinna7)nic acid with
acrylic aeyel oaghsdr 20 (trinmethox)7silyQ propyl znethacrylate In a snal
gl ass bottle, 26.45 ng of a-cyano-4-acryl oyl oxyci nnaf FURY @¢006pr epar ed
according to the nmethod in Exanple 2) was mxed with | nL of | -pentanol
(from Al dri ch)ltgsserderstond thatyhd eemdes ademipginenty desaribed bersiml age faon

b I ..To th L uti 40 pL,of inhi bi - d

D 4P S RSP  tap 5 Blohel Bl e RO,

et haggosREa oAkt silledittthd af in®hrelta BE MBludRAreIXhiE ghd §HASAIAHIEBW N
1-pentanol ) was added and m xed well. The bottle was placedin an oven

af t eihipappjiargioniang scopetof defearpgadedahmige pdl ublioatiqpst prtemts, and wetent The

resul ting,.pol solutipn,, 1. pl, was | aced aon.an_8 spot. Pr.otei nChip(r)
arr afPhkaoPHE S pofRE P Rope R el et ep gty o5 ¢ for
up t@ualséours to renove the solvent. The resulting copol ymer 30 inproved
t he adhesion to the glass substrate. 61 WD 0310(4594 4 JULY 2006 EXAMPLE
14 Copol yneri zation of a-cyano-4-nzetl:aclyl oyl oayci 7ma7?zi c acid,

oct adecyl nzet haczylate 1In a small glass bottle, 8.20 ng of

a- cyano-4-acryl oyl oxyci nnam c acid (prepared according to the nmethod in
Example 2) was m xed with 200 pL of 1-pentanol (from5 Al drich) over a
mldly heated water bath until the solution becane clear. To the nononer
solution, 5 pL of n-octadecyl nethacryl ate nononer (Al drich), 10 pL of
3-(trimethoxysilyl)- propyl nethacrylate (A drich), and I pL of I auroyl
peroxide (5% solution in 1-pentanol) was added and mixed well. The
bottl e was placed in an oven after purging wth nitrogen gas and kept at
92 C for 20 hours. The resulting polyner solution, 1 pL, was placed on an
8 spot 10 ProteinChip D array and the chip was dried in a vacuum oven at
approximately 90 C for up to 20 hours to renove the solvent: A peptide
sanpl e was prepared using 1.7 Mamonium sulfate in 0.05 M sodi um
.phosphate at pH of 7. The peptide sanmple (2L) was. applied to each spot
and the supernatant  was renoved by pipet tip. The cleaned chip was
scanned on PBS Il linear |aser spectroneter in order to check'the
polymer's | aser desorption/ionization 15 (LDI) characteristics. The
conponents of the peptide m xture, Args-Vasopressin (1084.24 Daltons),
Somatostatin (1637.90), Bovine Insulin (3-chain (3495.94), Human Insulin
(5807.65) and H nidin BHVIC (7033.61), were desorbed, ionized and

resol ved. The resulting
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spectrumis shown in the top figure. Al five peptides were detected

w thout the ammonium sulfate interference. A simlar experinent was
performed using peptides sanple in urea 20 solution. The five peptides
sanple was dissolved in 1 Murea solution and spotted spots on the sane
chip. After cleaning the chip surface by renoving thd Hihar28@@nt, the
chip WAHATISCRAIMEIPES |1 |inear | aser spectroneter in order to check
the polyner's | aser desorption/ionization (LDI) characteristics. The

resulting spectrumis shown in the bottom: fiqure. Peptides were detected

i Shout T ntBPPLTEIZEDIGPoes & hickls 3 TRTGher sCARUTAMS 16, 25 The resul ts

shows & Ratnobi- Qe yRIyEHNLBRatit :Rﬂiftr%fn@g;sadlﬂlemoﬁl?-@&ﬂf(sﬁ%ﬁhﬁﬂnﬁ@Eéid d@n be

applied directly to the polymer surface to sélective capture the

bi 8- noipecied kavinga faetudcwhichtiha il®imbensdldvoed freml t i nterference. The surface

can selectively pick up targetbio- nolecules in a buffer, directly
imnating a cleaning step, e.g., salt renoval, which denonstrates that

el

t hé hydr ophobi ¢ interaction chromatographic separation can be perfornmed

30 on the S’._III‘ ace w thout further treatnent of anghpte sd)(béﬁizons. 62. WO
3 a

03/ 064594 4 It is understood thathbreyexanpl es enbodi nent s
descri bed hereinjare for_illust rat('%@ggurposes only an
nodi fications or)chan f will

0 be|included wriin t
of this application N he appsaded cl ai msxAl
patents, and patent ap cations cited herein are here i ncorpofated b
reference in their entirety for all purposes. 63 WHAT | S CLAI MRS 4
JUBY 2006 1 1. A polynerizable nonomer which is a menber selected from 2
a- gyarns: Q@q(g{ yl oyl oxyci nmmam ¢ aci d,
trans-%, - di et hoxy-4-acryoyl oxyciimam c acid, and 3 species having a ‘
fO ognul g vvhithi;,ia&n@n}bﬁ@blect&d\lﬂoﬁpme@rdwpmmsiéﬁﬁg?ﬁH;I-BR?RSCCIR)GE%ublstZﬁted"@' - CH3
X- Oo-"~X21 1 AL. an
_ 9J unsubstituted alkyl, substituted or unsubstituted heteroalkyl and substituted or

skilled in thg

10 unsubstituted aryl; _
- 11 R? is a member selected from the group consisting of NR'R’, OR®, substituted or
12 unsubstituted alkyl, substituted or unsubstituted heteroalky! and substituted or
13 unsubstituted aryl, |
14 Xl; X? and X° are members independently selected from the group consisting of O,
15 and S; and ' _
16 RY, RS, R6, R7, and R® are .members independently selected from the group consisting
17 : of H, substituted or unsubstituted alkyl, substituted or unsubstituted
18 heteroalkyl and substituted or unsubstituted aryl.
1 2 The polymerizable monomer aécording to claim 1, selected from the group consisting
2 of oc-cyané—dl—methacryloyloxycinnamic acid, a-cyano-4-acryloyloxycinnamic acid, 2,5-
3 dimethacryloyloxybenzoic acid, trans-3,5-dimethoxy-4-acryloyloxycinnamic acid and 2,6-
4 dimethacryloyloxyacetophenone.

3. A polymeric material comprising a photo-reactive polymer that absorbs photo-
irradiation from a high fluence source to generate thermal energy, and transfers said thermal
energy to allow desorption and ionization of an analyte in operative contact with said photo-

reactive polymer, said photoreactive polymer comprising a monomeric subunit that is a

[V T VI O T G T

member selected from:
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5 607 inwhich 8 R is a nenber selected fromthe group consisting of
H NR4R5, OR6, substituted or 9 unsubstituted al kyl, substituted or
unsubstituted heteroal kyl and substituted or 10 unsubstituted aryl; 11
RZ is a menber selected fromthe group consisting of NRARS, ORG,
substituted or 12 unsubstituted al kyl, substituted o4 JE¥02006 ut ed
he16er da) Inydnoawdicwbmimtdniedd 6om px.ilymﬁns'mbisn ioff @ e beer pélpcted X ozxzamn@ X3

menber s | pendentl S Ie ed th up _consi stin
ond S and ERTDT P ok S5 Gine S DR Rk R L Rtnenei reidiont g
f r @M tBPrdhOMEriE NinSE hREing Mo@ﬁuwiwhm% bk dHhIRG sQEctuSWBP Tk ondigd al kyl ,
substituted or unsubstituted 18 heteroal kyl and substituted or

unsubstituted aryl. 1 2. The polyneri zabl e nononer according to claim1,
sel ectedy fr the group consisting 2 of a-tya CHmet QEOYA oyl oxyci nnami ¢
acid, traps-3,5-dipgeth -4- ego oyl oxyC| nna

3 di net hacryl oyl oxybenzoi c
iC acid d 2,6- 4 CHs
di met hac oyl ne. 3. A poly i rialy coppri si a
phot o- ©&actiXfe—pol yner that absorbs _photo ™2 irr i onfTo
fl uence source er at €N her mal’ @her gy, and traﬁ?ﬁg?grgéld tlher
enﬁrgy to all ow d&sorption and ionization of an analyte in ope
odtact with said photo- 4 reactive polynmer, said photoreactive pol yner
conprising a nononeric subunit that is a 5 nenber selected from 64 4
JUDY 20kgeid (a) nonomeric subunits derived from pol ynerization of a
nenber sel ected fro a-cya 7 acryl oyl axycjinn and
tridns- 3, 5- X e EBSES S&@F&?%@&k%.&%ﬂ%%ﬁ]&@ﬂ ot Hn ﬁﬂﬁ @@ﬁ’ﬂ}?ﬁ&%ﬁ"}@

ts h
SLi Ug') RS ;”‘(‘{' \”QCN sﬁQs‘tH%%@a}%l %@%étﬁut@d HPﬁﬁ%‘ﬁBstﬁﬁﬂe&%Ef%?oaﬁ]Eﬁ Thd BShsBhfMPor CH3

unsubstituted aryl;

14 R’ is a member selected from the group consisting of NR*R>, ORS, substituted or

15 unsubstituted alkyl, substituted or unsubstituted heteroalkal and substituted or
16 unsubstituted aryl;
17 X!, X* and X® are members independently selected from the group consisting of O,
18 and S; and
19 R, R, Rﬁ,_ R’, and R® are members independently selected from the group consisting
20 of H, substituted or unsubstituted alkyl, substituted or unsubstituted
21 ' heteroalkyl and substituted or unsubstituted aryl.
1 4. The polymeric material according to claim 3, wherein said photo-reactive polymer
2 comprises monomeric subunits formed by polymerization of a polymerizable monomer
3 which is a member selected from the group consisting of a.-cyano-4-
4  methacryloyloxycinnamic acid, 2,5-dimethacryloyloxybenzoic acid, 2,6-
5 dimethacryloyloxyacetophenone, a-cyano-4-acryloyloxycinnamic acid, trans—3,5;dimethoxy-
6  4-acryoyloxycinnamic acid and combinations thereof.

s

5. The polymeric material according to claim 3, wherein said photo-reactive polymer

2 comprises a moiety that absorbs light from an infrared laser.

I 6. The polymeric material according to claim 3, wherein said polymeric material further

2 comprises a binding functionality or a reactive functionality.
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01X2 111 Xn 9 0 10 wherein 11 R is a nenber selected fromthe group
consisting of H NR4R5, OR6, substituted or 12 unsubstituted al kyl,
substituted or unsubstituted heteroal kyl and substituted or 13
unsubstituted aryl; 14 R2 is* a nenber sel ected from giRJERORPOGONSI Sti Nng
of NR4AR5, OR6, substituted or 15 unsubstituted al kyl, substituted or
undubst.i t utBe pedyreenamiieliabandoslimgstoi daited vdrereid éhalrisdibg thanctiveditaoythe 17
X1, X2 and X3 are menbers independently selected.fromthe group

cofsi aesye dmegonalfy i icesd S SR e ToYeb g sy, SRy B he Penper s

i ndepapg@inhytys£habgth b6 s REcH5UR, 6RBSIdRtd ey kit Qéndﬂqg ﬁﬁ@ﬁ&ﬂaﬁi@%e‘j or

unsubstituted al kyl, "substituted or unsubstituted 21 heteroal kyl an
suBst iaapveldnivhondimg Mgt tianaiied ameydxidd functiFdity eloprbenykdiinadeoleaal accor di ng

to_claim3, wherein saLd, photozreacti.ve pol r .2 conprises nononeric
s uBuni PEetiabRgR Bippet ynindng TRt relity 5l sokpTations Meitioner 3 which i s a
nmenber selected fromthe group consisting of a-cyano-4 4

et hagy y| oy Maddinatedal sbeordlimy @l B MR ety ki@%%l;e%@y@ﬁﬁngﬁs @ 5

di met hacr yl oyl'oxyacet ophenone, a-cyano-4-acryl oyl oxycinnam ¢ aci d,
t r ans-@; Iy erstomprisingphbiarogagioyd mryohemasibondcind fandigehbidmohongida her eof

15 Th | yneric material accprding.to claim3, wherein said
phgt 0-5 g‘é"ﬁ%i%éw%zﬁdﬁ@&h {hﬁ%&%ﬁ% f)uélgtém%h%?bi ety that absorbs light from an
infrared laser. 1 6. The polyneric material according to claim3, wherein

saijd pol ymerieqnomh&id dhtebidl 4d36Fdin2toCIRY d, S8 rédn Blcflgeddmatetianal ity or a
reactive functionali tf/' 65 4 JULY 2006 1 7. The polynmeric materi al
acéor donyrises Tpelymesblenh eprprising thelphath-regetivensi yoeradnidtafunetianabzed2

reagctive functionpality.is.selected froman electrostatic functionality, a
hy &r optatsEET ST PRI Syt A G R BestteRE Y uncti onal iy, a

coordi nate coval ent bonding functionality, 4 a coval ent bondi ng

funct iignal iMhe podymekomeial sreidignalddiy, 3, vleadin titydolirhed idaz@ks folymer.
functionality, a biospecific bonding functionality and conbi nations
thereof. 1 8. The polyneric material according.to claim®6, wherein the
phét o-ldeactihpobgnsrifsinaieriabaccording 9slamell, whgysin hiedgepruynedadcrve
no?on?ﬁ%ﬁ%§ubunits and functionalized nononeric 3 subunits derivatized

wi th inding functionality.

1 12.  The polymeric material according to claim 11, comprising a polymer formed between
2 a-cyano-4-methacryloyloxycinnamic acid and a member selected from

3 - octadecylmethacrylate, styrene and acrylic acid.

1 13.  The polymeric material according to claim 11, wherein said copolymer is formed
2 between o-cyano-4-methacryloyloxycinnamic acid, acrylic acid and 3-(trimethoxysilyl)-

'3 propylmethacrylate.

1 14, The polymeric material according to claim 11, wherein the linear co-polymer

2 comprises spacer monomeric subunits.

1 15,  The polymeric material according to claim 11, wherein the linear co-polymer

2 omprises monomeric units comprising a binding functionality.

1 16.  The polymeric material according to claim 3, wherein the polymer is a cross-linked

2 polymer. -
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1 9. The polyneric material according to claim6, wherein the polyneric
material 2 conprises a polyner blend conprising the photo-reactive

pol ymer and a functionalized 3 nononer or polyner derivatized with the
bi nding functionality. 1 10. The polyneric nmaterial 3JcHOLY p@O60 cl aim 3,
wherein the EOl ymer is a linear polyner. 1 11. The polyneric nmateri al
accbr dihg t dhepalymenio majgredd evgording to ¢lawad 6 puhgremrthe erogs-bokedpgpnemer . 1
12., The pol.yneric material according to claim 11, conprising a polymner
for%edc%gw\%egﬁpacgrgpg%ﬁ%g Hr-ll%et hacryl oyl oxyci miam ¢ acid and a nenber
selected from 3 octadecyl net hacryl ate, styrene and acrylic acid. 1 13.
Thel polgner The follyBictia mAGE0 aedodding @ Eluih 16, 1dherviM@he bidsS Bhibdc Mrer is
formed 2 between a-cyano-4-nethacryl oyl oxyci nnamc acid, acrylic acid
and® 3- CQIPPIASE MDPBIcTig lupits Qorpprasng frbmdaie ipefiaaality. 14. The pol yneri ¢
material according to claim 11, wherein the |inear co-polyner 2

conclpri $&S sga&%{ce%%%ﬁg%iﬁc subunits. 1 15. The polyneric materi al
according to clarm , erein the linear co-polynmer 2 conprises
Morpneri ¢ uk)hsubarmed haimoa surbicedindg functionality. 1 16. The polynmeric
material according to claim3, wherein the polyner is a cross-linked 2
polymer. 66(td anglxmentypaterialatiarhed t9spigauriaee, wdicssn stid sebmraicigatedalc! ai m
16,, wherein the =i [ : er 1 I.C.:Upi ts.
1 1h " The pol ymet DR SR B> BRtKElo e b5 pEARARR RO R £1il
cross-1inked pol Yioeice sduiee ipgéree tlenaneshietzy mid Sakderp kaid itikgmal &iengli 100
functionality. 1 19. A device conpri Si nfg: 2 (a). a substrate having.a
surface; and 3 (BYow dpwrRtiayind ipmipaiangl ananalyicig apsratiye gontastradesdidner ei n

sai4 polynmeric i : S - i VTR, sor bs
hotoi 17 adi at i oy ey e paRles "t BhoR ek B3R RoRRHENE AR

enes gy, and transilems thaiida hizethenkelenat fiymt o 6 al | ow desorpti on and
ionjzation of an analyte jn operative_contact w.th said 7 photo-reactive
pol¥mer, said phé‘sl dv@mqrvéubwréérwe%ﬁ'ﬁm RAIgeRZation G menbes selahedi t

th is a menber sel e%ng’g%]::ge -4—%(::&!%/66@@81%&&1&&' ba%?iitxtaﬁs—qejr-- iﬁ%ﬂlc{xﬁ{% .

polyneri zation of a ne ecte om a- cyan-4-acryl oyl oxycl nnam ¢
acld, and trans- 3, 5- deergdfloxycidrantic hcidcandyl oxyci nnam ¢ aci d; and

12 (i1) monomeric subunits having a formula which is a member selected from

13 the group:

| CHj. ' ' CH; C(O)R?
" COOR’ 2\ Chs
. : | 3
0% “xiL _ 0”7 "Xe— o— X
14 O

15  wherein

16 R’ is a member selected from the group consisting of H, NR*R®, OR®, substituted or
17 unsubstituted alkyl, substituted or unsubstituted heteroalkyl and substituted or
18 unsubstituted aryl,

19 - R? is a member selected from the group consisting of NR'R’, OR®, substituted or

20 unsubsﬁtutéd alkyl, substituted or unsubstituted heteroalkyl and substituted or
21 unsubstituted aryl;

22 X', X* and X° are members independently selected from the group consisting of O,
23 and S; and

ot



12 (ii) nmononeric subunits having a fornmula which is a nmenber sel ected
from 13 the group: .rt"f CH3 CCORL CH3 CCOR2 CH3 / I \ O X1 \ CN O X2
X3 14 0 15 wherein 16 R is a nenber selected fromthe group consisting
of H NRAR5, OR6, substituted or 17 unsubstituted aj BYILY208% i t uted or
udubst i t utRg RAeRS R3aandR® @mthesuvss intlegieadenty seldtadnfsarb shd grotye domsisying 19

is a nmenber selected.frqomthe_grou onsi sting .of NRARS ,
sRéast ituted or Z‘E“)tJ I%r?él ng{eg@{ BHS@?WF@% ail@ﬁss[ul FWP%& %Pnﬂ%ﬂﬁ‘é‘%?ut ed
hefger oal kyl and @éﬂa@alkg%ﬁ%uggmm%a op IdBshiutddlapd. aryl; 22 X1, X2 and X3
are nmenbers independently selected fromthe group consisting of 0, 23

and S; and 4 JULY 2006 24 R4, R5, R6, R, and R are nmenbers
i ndepetident The dwiiceaced dingdmeldim 1§ vhpreoosesd shatageacPBe pblyrier sobptisesut ed or

unéubsti t ut ed .al ’lf(?\él’ Slllet_'Lt%lt ed.or 1unsq.bssrk%.]i tuted 26 het.eroal k@/l and
subst i PLRGHETS RS MY RO ReEatan of ¢ PYysTIZahle mpsomer AIshdF arHgRtes i ai m
19; J J . 4] a0 i . "ormed by
oy St o B R 8 e ke R o Ryt BN 3.0 et ed
f r am tdimetaotioydtendesidingeidf 2, a-diyahadylseidigadeydpbgheney oioyaag-ni ¢ acid, 2, 5-
4 di net hacryl oyl oxybenzoi ¢ acid, 2, 6-di nethacryl oyl oxyacet ophenagne,

a- ey ar?@ryloglo(yﬁcrlwaé@lp @Wc?ﬁ?ﬁa}rﬁﬁnaé' gxy-4-acryoyloxycinnamic acid and combinations
tr%ns-t}?leé-fs_li met hoxy- 4- acryoyl oxyci nnam ¢ acid and conbi nations 6
thereof . 1'21. The device accor di ng to claim19, wherein said

phot o-reactive polynmer conprises a 2 noiety that absorbs light from an
i nflrardd | dFlerdevice22cording td eldimnd Sawberedi said plotelraichivd Polymiee camnprisaiad

pgég??r{;éi%wﬁﬁ%ttee}rb%% pﬁl{é{}ttl@&% a%%q&rwleg?a%erg a binding functionality or a

1 22.  The device according to claim 19, wherein said polymeric material further comprises

2 abinding functionality or a reactive functionality.

1 23 The device according to claim 19, wherein said photo-reactive polymer comprises a
2 polymer formed between a-cyano-4-methacyloyloxycinnamic acid and a member selected

3 from octadecylmethacrylate, styrene and acrylic acid.

1 24 The device according to claim 19, wherein said photo-reactive poiymer comprises a
2 polymer formed between a-cyano-4-methacyloyloxycinnamic acid, acrylic acid and 3-

3 (trimethoxysilyl)-propylmethacrylate.

25. The device according to claim 22, wherein the binding functionality or a reactive
functionality is selected from an electrostatic functionality, a hydrophobic functionality, a
hydrogen bonding functionality, a coordinate covalent bonding functionality, a covalent

bonding functionality, an epoxide functionality, a carbonyldiimidazole functionality, a

L0 T L S B o

biospecific bonding functionality and combinations thereof.

[y

26. he device accordin

1 27.  Thedevice according to claim 26, wherein the linear polymer is a co-polymer.

1 28.  The device according to claim 27, wherein the linear co-polymer comprises spacer

2  monomeric subunits.

0%



1 23. The device according to claim19, wherein said photo-reactive
pol.ymer conprises a 2 polyner forned between

a- cyano- 4- net hacyl oyl oxyci nnam ¢ acid and a nmenber selected 3 from

oct adecyl met hacryl ate, styrene and acrylic acid. 1 24. The device
according to claim 19, wherein said photo-reactive pbI{leY XMéorises a 2
pol ymer formed between a-cyano-4-nmet hacyl oyl oxyci nnamic acid, acrylic
acild &% 3 ThedevichBesBdipgitd glaym g o Wﬁ@tthaﬁnw&p@olmngszorrmr@eﬁevi ce
acgordj . i o hel inging functionality or a reactive 2
fu%ct ?%%%Flge lqulngtlsg}é%lég lﬁggpﬁ%&%ﬁ ﬁl%gff&éﬂﬁllrt)gst atic functionality, a

hydr ophobi ¢ functionality, a 3 hydrogen bonding functionality, a

coor didoat e TWeuehrstachodiding chimdpj whatintsyid polpaviad snateriaf ilythedthigprises
functionality, an epoxide functionality, a_carbonyl diim dazole.

f uAct iaofH&‘Ptl(’tngﬂ,ltYaSBEC%ﬂdCEO&ééﬂ eleetrosbaits Hpctraabin: 8 hatiopholis duncsivBalidtd ons

t hgre : i.ca-.accor di. I . LAt mer is a
| 1 mearvaiskpf BondE SRLERGILRLMRR: ko iR wBldid KBy el 10

| i nearbopdiny Meictiofality CObioepeciey bonlingSundimatgvindeoadititidnp thebavfcl ai m 27,
wherein the |linear co-polyner conprises spacer 2 nononeric subunits. 4
JULY 2006 1 29. The device according to claim27, wherein_the |linear
colpol3rer Werisricgascordingdpglatinile, wherels thoRRetPIraive PBlvERT A2 co-

fupcti it e ' i 1.0, GlAj . ' aid

pory i et s iR Ao AR Bl o RO chic MDA T an
el act rsobiidtsi derifatedivaitiathe bindine faeticpliobi ¢ functionality, a 3 hydrogen
bondi ng functionality, a coordinate coval ent bonding functionality, a

coval ent 4 bondjng functionality, bi ospecj fic bonding functionality
and. cotbi natiEGYIcE HeFuPE 1q cam 1¥h‘§ﬁ%¥€%t5%13‘élé’€¥9ﬂ8i%ﬂ% CEMRMIATSED, wher ei n

the p - 1 b S 3 rl St ~reactive
R A L e D R SR G R M G et
w Bh trodyrbérmidrimefided vathi thabinding fubctdthalifthe devi ce according to claim 19,

wherein the polyneric material conprises a 2 polyner blend conprising the

phot o-r.eactlve pol yner .an fungtiponal i zed nmonomer or .. ol yner
et vt 2o A deR e e R Lo e Bt e s Poymer prsorgsv e mobghei ng to
claim 19, wherein the polynmer is a cross-linked polyner. 1 34. The device

acqor djang trhedericiadcbrdiBes elalin BBEwEESHShe Lridkednad lydl?;hgﬁ Hsee§paepacer
2 nmononeric subunits. 1 35. The device according to claim 33, wherein the

cr 8ss-themesticpobyurissr conpri ses 2 nmononeric units conprising a binding
functionality. 1 36. The device according to claim19, wherein the

po I1 y nej’S' C nﬁ}ee({eiv%le-aicéorgitn%%g e %9, \Rfﬁe%ein the cross-linked polymer comprises

2 monomeric units comprising a binding functionality.

1 36. The device according to claim 19, wherein the polymeric material is attached to the -

2 surface by physical adhesion.

1 37.  The device according to claim 19, wherein the polymeric material is attached to the

2 surface covalently.

1 38.  The device according to claim 37, wherein the covalent attachment results from a
2 polymerization reaction between a polymerizable moiety on the substrate surface and

3" polymerizable moieties of monomers that form the polymer.

1 39.  The device according to claim 19, further comprising an analyte adsorbed onto said

2 polymeric material.
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2 surface by physical adhesion. 1 37. The device according to claim 19,
wherein the polynmeric material is attached to the 2 surface covalently.
1 38. The device according to claim 37, wherein the coval ent attachnent
results froma 2 polynerization reaction between a RPUuryr2g@! € noi ety
on the substrate surface and 3 polynerizable noieties of nononers that
forlm t4He pollyngvicelacgordinge cdrami I waersor tiesgbatatecisan thelform fofir phabe that

co ri.si%g ‘%E) anaw%z agsorbed ont o stai d 2 polynmeric material. 69 4 JULY
2066 1°AGROVRLY HETTAPk WL A PHEHTPPSORF S m 19, wherein the substrate is in
the formof a probe that 2 is renovably insertable into a mass

spact ronet eThe devide actORiEN| FEmMADE MiheteNdthe PhblodicAtiAZ, poMiBESk B hbhe-

phot o-reactive polyner is a hono- 2 polynmer derivatized with the binding
f uAct i ANER derivatize with giedandiss fmsboraitng to clai m 19, wherein the
polynmer is attached to the substrate is 2 in a plurality of addressable

2 dor 8o ol AR Bl R LRl RBLAREPS bhichP g HofRRaf ' 5"

phat origagilbnmBtynst adaRsssabidloeatiamoner : 4 (b) pol yneri zing said pol yner
precursor, thereby formng a | ayer of a photo-reactive 5 polyner; and 6
(c) immbilizing said | ayer of photo-reactive polynmer on said surface. 1
441 THB. net HeethedoiBrHS adewcaremarsingiher ei n t he phot or eacti ve pol ymer
conpri ses 8 ;

phat o- react e PEEE BRI Ao AT S sl o 5t e
thareon, 4 sai dpisihrsadtivegolymeaivableshdi@ngrcar bonyl or carboxyl group
conjugated to the 7E- 5 systemof said aryl nucleus. 1 45. The nethod
acdor di ng t@®) eplymerizmg smé?_q%yrﬁerstapwrw Yigksby dorprBg adasst of yphoterreaetive
conpri ses a secg&ﬁ Jelelas -y having a structure different fromsaid first
pol'yneri zabl e norrer. 1 46. The method according to claim45, wherein
saied second(ciripneobilizing saidiepher pRoivakagive hofyntsnon saricpflcghot or eacti ve
nononer, a noiety conprising a binding functionality 3 or a reactive
functionality, a_cross-linking mnoner and a conbination thereof. 1 47.

Thd method HRCHFHCAGOtBdBe 4P rlakn 43 Khvrenihe phiosastiego l apaHopyRises a
poby meg iz gl egctmin?%ﬂo%r%ﬂﬁll }igmpbi | i zation results from coval ent bonds
bet ween a pol yneri zabl e nnnoﬁer

3 (i) a photo-reactive a moiety comprising an aryl nucleus having a substituent thereon,

4 said substituent comprising a carbony! or carboxyl group conjugated to the =-

5 system of said aryl nucleus.

1 45.  Themethod according to claim 43, wherein said polymeric precursor further
2 comprises a second monomer having a structure different from said first polymerizable

3 monomer.

1 46. The method according to claim 45, wherein said second monomer is a member
2 sclected from a second photoreactive monomer, a moiety comprising a binding functionality

3 orareactive functionality, a cross-linking monomer and a combination thereof.

1 47.  The method according to claim 43, wherein said surface comprises polymerizable
2 moieties and immobilization results from covalent bonds between a polymerizable monomer

3 precursor of said photo-reactive polymer and the polymerizable moieties on said surface.

1  48. A method of making a device comprising;:

Fo



L

3 precursor of said photo-reactive polynmer and the polynerizable noieties
on said surface. 48. A nethod of nmaking a device conprising: -40 4 JULY
2006 2 (a) contacting a surface of a substrate with a polyneric nateri al
conprising a photo- 3 reactive polymer that absorbs phqtpy 7dggli ation
fradm a hi gh(a) boeadmgsoaurizee dda s@sgaawimtepdlynaeﬂamam'aﬂ odmpAsidg b pansf er s
sald thermal energy. toogllow desor pti on (ﬁnd i oni zat.ion of an anal yte

i n3operative coneativaRolymedhy 45RIP Phgapdiaien Femyakieh ﬂ&ﬁ'éPe'/SO(‘H)? to
b|||2|ngsa| Y AR I

I;nggr of 8 said ?Jyrrfaﬁ'rél{ cﬁl&lrfc%{tEl ialﬁi%a(r?\ﬂgez? sﬁfré a%ge.%rlgtykt aﬂ%’ ({696

acdording to cl amdnéﬁl,zamﬁm@1mrﬁal}$e imhxptemtmacbmtuetvpidiyaﬁaphmorrﬁmtﬁes 2 (i)

a photo-reactive nDieté conprising an aryl nucl eus having a substituent

théreon 3 sai dPYYBsEitPtent corrpri sing a carbonyl or carboxyl group

r”j ugat ed : d
sccor aing. ¢ SPERellind eV S GLA: Bl B tg MRS By Tmal R RLGEY,
segond pol yneri csappelymsric hawdridgon ssitl sudiost e different fromsaid first
phot o-reactive polyner. 1 51. The nmethod according to claim50, wherein
said s cond,FI]g% ynmeri c species i|s Eﬁer sel ect ed froma second
pollynet?- weingd apgayding fo ghewg 4 awé%@? g photansafiiiedolang sommEeS peci es,
a polyneric i
method of d%fiﬁﬁ@%gfé%ﬁ"ﬁ%aﬁf‘i o2 pARe i SRTRYH R LAR e Bercof
conprising: 3 (Is)alcaSLﬁisbﬁlbﬂtaioﬁlmﬁuingJ:aﬂatﬁlﬁ beegboan drohp(dohjugatedad heet-i
material attached to said surface, wherein said polyneric material 5
coffpri ses a phot%’sﬁ?‘fﬁaﬁﬁ%ﬁfﬁbﬁ% t hat absorbs photo-irradiation froma
high 6 fluence source to generate thermal energy, and transfers said

t her en . i n
opar at1%e. ooy mefod fe SRR B, Pl R Sal O P et ol Ao B
compr i sscogl propmore speciuhavitgsa ftarctreel differany fipnl yaie first phoorreadtiva polymer.

pol ymeri zabl e photo-reactive nononer; 10 (b) contacting an analyte with

t he pol yrre erial on the surface; .and, interrogating.the surface

of ldevilce h%msfﬁ?sflacw B4 Plawm {)»o‘ﬁ]?f‘éelﬂﬁ@‘ﬁ #?@mgl%wwg ishd

detect I t hod of
hecth,pgnihg1RMA %&rﬁ afaacoaai,s gm?%%ﬁ ﬂshggcltserggt?n&ee{s?%% %po grfw_ﬁéiﬁ HSEE!

claimb52 wherein the gas ph y met
desSor piinding ispaviesas polynreas sraspdickingrspeaigs. and a combination thereof.

[a—y

52. A method of detecting an analyte comprising:

2 (a) providing a device comprising:
3 (i) a substrate having a surface; and
4 (ii) a polymeric material attached to said surface, wherein said polymeric material
5 comprises a photo-reactive polymer that absorbs photo-irradiation from a .high
6 fluence source to generate thermal energy, and transfers said thermal energy to
7 allow desorption and ionization of an analyte in operative contact with said
8 photo-reactive polymer, said polymer comprising monomeric subunits formed
9 by polymerization of a polymerizable photo-reactive monomer;

10 (b) contacting an analyte with the polymeric material on the surface; and

11 {c) interrogating the surface of device with photo-irradiation from a high fluence

12 source and detecting the analyie by gas phase ion spectrometry.

1 53. The method of claim 52 wherein the gas phase ion spectrometry method 1s laser

2 desorption/ionization mass spectrometry.

1



"4,JULY 2006 154. The nethod of claim52. wherein the polyneric materi al
"conprises nononeric units 2conprising a binding functionality that
captures the analyte. 155. A kit conprising: 2(a) a substrate conprising a
surface; 3(b) a container conprising a polynerizabl e4 JRIQNVEZO®E®P NPT i Si ng:
4(1). a polynerizable noiety; and 5(ii) a photo-reactive a noiety

cobpr i54i ng T methidd nfidhieu§2 haeranythe polymsirict matatialéohgrsesumosaidric units

supsti tuent. conpri.si carbaonyl or carboxyl group 7conjugated to the

|t 2oy SPBRTISPESA iR (hchanflay & serkines BadPalYet ol ai m 55 fur t her
conprising: 2c) a container conprising a polynerization initiator.
15f.T@g.kigxgﬁcgﬁ%hgh§6 further conprising: 2d) a container conprising a
second polynerizabl e moiety conprising a binding 3functionality or a
reactive f achisobsitaid gompreghheurkice; of cl ai m 57 wherein the substrate

sugface conprises a ?ol nerizablf noi ef.y. .
a container comprising a polymerizable monomer comprising:

4 (i) a polymerizable moiety; and

5 (ii) a photo-reabtive a moiety comprising an aryl nucleus having a substituent
6 thereon, said substituent comprising a carbonyl or carboxyl group

7 conjugated to the n-system of said aryl nucleus.

am—y

56.  The kit of claim 55 further comprising:

2 ¢) a container comprising a polymerization initiator.

1 57.  Thekit of claim 56 further comprising:

2 d) a container comprising a second polymerizable moiety comprising a binding
3 functionality or a reactive functionality.
1 58.  The kit of claim 57 wherein the substrate surface comprises a polymerizable moiety.

12



