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end views of a paranasal sinus device having a | ooped
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VLA-¢ gwdmgeaambe%uﬁhv bwogmtﬁ@nplﬁagzd%w@m%mtmqrma1§;vels of
binding%@%tﬁ toldAG fl‘f’ze?%Ayﬂr lyiﬁéhb% ]me-lalgt‘fregﬁ\?ﬂte resence of two
or n genera uncti ons position and/ of

or motehiffelewt arowaits cbﬂlselubllenVS,AG& binding gutibwén(el g‘l,glevels measured in the
Iat ralizati dl.e turbinate, on of _,

presench gf i efible gk @lnfgna Sod b niARiEd o IeHhBrsRed in the
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a first tefvel 1sqhng1 sctistyi tamlatdiadeVeA4 bimdingrantibedydmeasuiddel the presence

ora BB IRE BRRR LA iR} © LTEm VIS Syt By oo

labele($ WILACH Birlifd ardtidedg achbitedBNRE bresdiideiofh sBRIMAmOouaT of unlabeled
asal portion and whet her the conponent is capabl e of

VLA-‘% btneae q@@ba‘ilv aletsos carhedimentp dissiirsrand sseenchievds of bindiag
activity Et{eg?ect: an eagsfﬁ'%t a‘f‘lhgg %‘ﬁaltlo@' ﬁh%sl’)tcﬁé 1celii sgl%ple In cF]rtaln
embodiments) the ytmoﬁntmftsa]ublee':tdmhﬁdﬂto tha¥isph Qﬁlﬁin@.imtﬂdoﬂyl $s&1‘f.termmed

using &55ggits PLEA i Adr Eenembsrtmenss, A IeschebiRdiag govty to the
VLA- @bfl‘lﬁﬁlg]egmgQ@}nﬁ d&t&:{&@%@hf@@l\tﬂg}%m%% %t fF s A% qﬁotsdtqﬂec’

ostium 14, dnd the fronta ens | nto nasal
biologiral/sanypld, 2ndt steandtlavel of hingingsictivity ththe A Ard dindirg eitibody is

t.he ternms " treati refer t .
deterniifigh pQUFRond BB g econnd gkl R g peisal sSple, Wherein
the seddnl aMaRAbasshisSpked fith @%l‘e%r athSurt YWRhRBSed RSIENENMI L2 binding

of conpllcatlons attributable to a paranasal sinus

condition, or provision of a beneficial substance, to
aparanasal sinus. For exanple, the beneficial

subst ance nmay be used to pronote general health of the

sinus. [0056] Once expanded, the cavity nmenber nmay be

configured to conformat |east partly to the shape of

the S|nus caV|ty and substantlally contact the S|nus




about 100% about 60%to about 100% about 70%to
about 100% about 80%to about 100% or about 90%to
wahost101960% of the surface area of the devi ce POTHISE006/012493

sinus cavity wall. Inportantly, the pressure of the

cavity nenber on the sinus ﬁucosa is sufficient for

mai nt ai ni ng contact of the cavity nenber against the

si nus nmucosa but does not cause significant damage or
antibod thep dhastirshinmupnonseays and Vhesm thmrea@@s i éreehwiogtchlesample of at

e

least e ld B! HoRBRE uibgod R ERAA i RAR Dol dy nflcdba i e

first lemslerf vilitg saivita ipgieatanthah astfdtince Imd]l etridQHe second level of binding
the%nore as used herein, the term"therapeutic
ac’ﬂv“& IiGR thah & Pisdeiepingd peTGERIAES ok e ﬁr%ﬂeVa@l:@f bzédlag epfivityh dn
certaltf@ﬁb&ﬁtﬁ@ntls afieldrrefisd leeq ?16'.\'81 cff c?H%a&{vng%@as RAYSAIE
I's appropriate to safely trea par nagal sinus
refererccs mmOmnbmf soﬂlﬂ%m’ub@dyu & thke VAl pdeinding affitedyala maémbodiments

nus_device | bed here may be co d in
the refGigRrSp St S e SRR iy . ek SR Lohe s S Aragy to the
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structure stch as strands, capillaries and tubular an

ng/ml prshaboyb00Ging/stl (eigs albak 400 ug/rrrkaa}boat 425 'l caboetid 50 mgfmé about

475 b T8l 5L, S b ST 850 B gl SRR or out
600 ng?‘oml)t dbdbeulfdieapprauady Mst the Fdfa@ce leidRIBEdISS 40ty that

ded structures, tubes, and the like, so long as
COH@SRQ@;% toythe refeespre prROWHAMRIDS Weasutsstin adilktadypample Gerexample, 2

s 9L R LY IR Log B R ASBASIE R ot o
ng/ml, @rg;;aahouojo mg/ﬁg c;ﬂalesoamwantlboﬂpthaatme aﬁaﬁsalbnsdlm%smlbody) A
condition. .The fi.lanments di fferent shapes
referergg f6veb Bl GonsibERE s ety Griey Hed BELY Bivapiehmined amount
of solublPREBodf HeNIILd Hi’ﬁdlﬁgqaﬂtﬁ)%ﬁy' botr&pBRAIAE & 5h ?ﬂéﬁ@ﬁﬂtc dilution

contact ‘and consi stent depl oynent. For exanp
of the wiferameei amq:mestn @Aammmhddayemyhdaﬂaha bmohng}amlbody isa

homanfi it fleflon R BlPons B VLA BLack sl i Va4

bmdmg a@bodsraw admariRd f&mwlml&%ﬁlbommbl H.Ogs. gmANlb@zzé) In
arc-like (2K), dog bone/dunbbel | shape

some eélllboglﬁflws dbm¥ivet pojng atigodyis natakisusab.t Irnaﬁﬁ)m#eqm@dlments the
solubl&{rﬂfb%gg %0%1%&71#% g} B%ff(ﬁ Sﬁhbo ggsn R lé%f%}é ua];ngllé)ggﬁ%’? glglay to
natalizomabl svithrlagle sffinity a ﬂml somdfmﬁbodlmlaﬁltsl the réfedeace iﬂibdﬂfzi blocks the
ntsrra be .co to structyres wt
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1mmurfé)@§bfaysgé% %h'dgﬁ‘x% ELQSAdds§a%I‘§t h’)’ sdnff SRbb ek ltﬁ%%t%n%’kéc%nd assays

mJtlpe unens. | ms "and sheets rrayasomcu
comprise AR omehilzed n@lgbamjvm -4 bindintgrmtibiodearsd osdible labeled VLA-4

bindin R e T s LGB A SR 2Dl e B St n

enzymé,sa Qedréwam rﬁ@fkexf @fbliﬁtﬁﬂﬁﬁkkéﬂ (eaTBRE V109 Wirddied £nt1body may be
plicati on OOSg%ﬁI n some variations the pliable

bwtmyniat%)nenﬁ @dipagtiviemaiker. i iuemg enbodiaenis éhqnﬁlét and mmi
f fi.l. ament t he
im0 IR el el dteolbndst 4 aPTERfg St 1n
some einl:lodnmfrtt.s thd)blblmglcal sumspleriseOsaum sanpleX &pdreain asbsdigdhts, the
6A- 6F, the anchgring el ement may be one or
subject g Fé‘“ﬁ%wgﬁ%A}n S ?@Emﬁesljﬂs t5p pafie hapinkplg sdyrosis. In some
embod ) b I
oI T BB B Pk oA o B S erPRRRs b richPhas
square, round, semcircular, and the |ike. [0060]
Cavity menber . The cavity nenbers are generally
bi odegr adabl e, but they nay al so be nade to be
nonbi odegr adabl e. Additionally, whether formed as
bi odegr adabl e or nonbi odegradabl e, the cavity nenbers
my be attached to a conponent for exanple, a wire or

1. i e




cm nore usually between about 2 cmto about 6 cm and
nore usually still between about 3 cmand 6 cm In
waddictiomes2 ostial nmenber 26 is placed at the sPAQUAIS2006/012493

ostium 25 to nmai ntain ostium patency so that drai nage

fromthe sinus 2 1 to the n¥sal cavity is

uni nterrupted. Nasal portion 28 nay al so be provided on

the proxi mal end of the device. Nasal portion 28
Crohnesdizassrs fnrromercrrbodaents, sha/limg peints ofey laaptriieioz anore biological

h t
SRk LR 14408530 o s, o
days, cprcm&neb e certaik embodlmehtssﬁhe metingd] Asth@siudes dedscting balerbptutic
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sinus 31. Lik GS. 3A an la

from tBQSuh] est. sbx:&mmbmhndm&*:mtal se}wem@a tlmﬁapautut tegimerpimoidesdvaluating

s cun g eand sy D SRR pt IR fof e fitEh b o

curren$ th@kh?)?rfﬁ thelduBjece BEEpsihg B |chﬁ@1|1t&hérb15}a8ﬁﬁ§ Subjécta € some
usual 'y between about 1 cm and about 5 cm "and nore

embodimgafs, & cuseeniiderapytiatiudes administdringh etV A drhindiogenidbody to the
subi ecFecause of the longer passageway fromthe nasal cavity
1o the frontal sinus ostium 33 than to the maxill ary
o0 BjmA cavidinh ec ansikertalgect 6OIME &lxhveﬁtlﬁxMSnéiEUdchﬁ' selctiifs a
supject to, gravitational puII as _wel | enconpasses
therap%.uticorﬁgl@?enrfa% 7 Suiect argaroyided. o hbe Pethogsisbids ASSYHESA Thigct who
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rtened the frin ructure r .ot her cavit
therap SR OF PR P LB ey e PE STbh oo Bine

points S\bvli‘évféln(lﬁé/bﬂe}z!enc@ of bpoditife fmlﬁﬁn@fes%ﬂﬁ@' afd SoiRMBNIHORE dicated by
conpl i cat1ons has been reduced through varying

the presemagi o af lepgt@rnlininaly S(gm‘rcenﬁhrdsb@d agyorehef buec}m@ petivity in a
iolos QAR Pl R0 B R3Ol P 3 B SRR, e

first arcbRbogitiad pbints 06 Seardbddy bb&mﬁﬂghslgﬂlﬁcfdt @medRriod. In certain
boq(CO| | apsed configuratiaon), flexible nesh 40_is secured
em

iRents, the ehinirallevigrifican timemeriod 1s@east 3 dayse 48 some g@bpdiments,
VLA- 4‘9&@ ngpa%ﬁ)b nlga’}) g%% i Pﬁgﬁ a‘?{%gém}éq{%%.\ﬁle ?e%)t {1‘%@% trdrgtre]:%ted at
the sectmad dimemouatd ﬂa some smbudimeats, & Herapyplthstthan MHAe$ bindimng antibody

therapt}st}lﬁgsregel%?fgj% g% d%lé%mes' b/dgqsqesmrgpu ba&%rqegp%{sehgl gPT?l g@g\dh?arslé geeognd time

points EXP 3¢ EiiboBMeRRONB sit)edthés mehipld @bk, eIﬂ%?ﬁnf"in‘;&ﬁﬂﬁnts the
a spherical structure capable of at |east partially

subjectlysfGohi s gliseaset He sea pmboﬂmwna thwubmu hag rhetinenioid awtbritis.

uste oser r .tigh
0} FEATTI RS vetnB et BhFE o iR ins s biiEling e
therapticaesineaond kitgést afedjrodided. HEhé in@?h'ob;k Inichide Abtebii®: 18 Phesence
The flexible mesh may be expanded to a dianeter

of a clipigally signifissnt immuns xespoasR i a ¥ Lént bindingrantibodis indt|lgast two
bmlogg%fs%g?ﬁ %ﬂﬁ%ﬁfrgﬁa 4 QpRl %Wahegel le sﬁgﬁ% taf‘asfb%ﬁ Dhinistered a
VLA-4bintlingl aneibbdy andathe d‘albhs% two bidbadi¢ad eampbep anedﬁbilﬁecbﬁmnttb{e subject

064] The cav be of various
ot QSRR B ghleast LB SRR frng Juerialy SR tgapeutic
reglménsoa‘é.&ﬂéﬂ ﬂfércﬁfiacf:l@n Qf é"blﬂﬁ&zﬁly%érﬁﬁéa%t Idnlnﬁﬁ@fgs difse ¢ th"‘VLA-
7A). Single pliable filamént™ 72 may curve n suc
way to at least partially conformto the shape of the
sinus of inplantation and substantially contact the
sinus cavity wall. In another variation, as shown in
FIG 7B, the cavity nenber 74 conprises a single
pliable filament configured as a coil 76. The nunber
of turns of the COI| Wil | vary dependlng on such
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90 is formed froma plurality of pliable filanents 92

configured to formnultiple free loops (FIG 7E). The
wonraeiwelé2ends 94 of pliable filaments 92 may BCTWSh®6/012493

joined or otherwi se configured to forman ostia

menber and/or nasal portioﬁ9bf the device. In yet a

further variation, as showmn in FIG 7F, the expanded

cavity nenber nay be formed from a pI urality of

antibogy nmﬁneéubjpctantﬂm@n@swwp ghieasd e biplogisal gampleg are obtained
T e e L S
times aewhieh thecafipipsrasd olttained front the aubgedt $s atdyasbeS diyapaal dzms, 45 days,

ti t heir de ree o | exj bi
60 degigf) om O dh FOTSBEORLEI. Wit e TRl reaimen includes
evalueﬁfi\%ta' difen tﬁ(ﬁg{‘%ggf thaRALRA! H4tSinARink GRA LRy fé’l”tﬁe Bdbject,

er net known’in the art. The angle between
modifgiagh dugepteilietapy afithatsubjest, et sopitieg ¥ awire tbsgonefi thgsubpect. In

e SRR S DR R A il o v
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si ngl et ubul ar f ructure. |n FIG
presencgpf ot lepst schroshoidevl of e aoltlﬁ?mna’amﬁs amctIWWSP'f]a clinically
| 0 S
s1gn1f§%u‘rit d%%%e{ﬂoh%%@Vi& ﬁgﬁ@g \g,%'x"tt%gdya Igfceii%ﬁ’i%ﬁgneents at
least the dmesholul lavelloif sgluble agtibody- thaﬂd:&nds tb alme VL4 -4 bidimgsutibodyyis

e LTS B b G .
some Sibbdihi¢h; a [eQ/QIBJﬂ sofubfEantibddy Pa bk eihe MITA - Ba¥indiay | bﬁtVoody is

nenber design variations. In FIG 7J, cavity nenbe
detemlmgd by: detarmsming aéwehobmlntéq: bingingfactwity tegthe A bmdmg antibody

on- | F
i o RO O 8GR AP SR BBl
activityl i SpetHid fog &eNBA—émbiﬁdmg\ahﬁb’od?Eﬂbeﬁmﬁambaﬂm'.entsetm@emﬁmty of
romone or nore fil amegts 122

the soybissbingigAcsiifsls deicemied 1 @ seopdalig lgng'tS' r}w i éﬂglogwal sample.
In certa'iﬂ SY65dIREE, JRRLI Rtﬁoleoafntlgﬂﬁé it ﬁﬁﬂ?tofth@: Wh%ﬂd"n%aé}xttbody

en or tensed configuration using ridges (for exanple
in the bwlogma&)lmph: it detefrhinadrbp temparihglopals Dﬁ@tndlnggie’svm;bptora labeled

| umens . or .ot her structures
VLA RGuftd SRy ST piicen T Rl biteih tmounts of
unlabaew@t 4 Thgh 2t e antfboly k@% 14618 hnda9@Bd irSthe PEREARDndtlabeled
the sinus and agai nst the sinus wall (arrows) through

VLA-4 tindregmaniibody axaydisprogiparpdrtp a@@lsmwswdtm thequeseare of a competing

N T IR e

antlbd Seattbels td ﬂ%s‘eLALéﬂgtﬁ&mk%ﬂtlH@:}y 1ﬁ|thceblﬁﬁigﬁdaebaynpieﬁsﬂieﬁﬁnmned by
e structure of the sinus cavity _nme

comp@rmg keyelpehbiadingzetivty torp lﬁyw@%@a(%ébbmﬁna@6@1@4Yﬁneasured in
R T N L B
levelsadetistuted athei presencoof ﬁaﬂmhdttﬂe Vil émdmg d:ntxbpdy)mayg)e compared to

rid 137 positi oned concentri cal aren
levelsgozaede DOTREIE, PR et asp s VB A B dhiibody).
In sothé bRBENIRN&32 figk RvaEHH M@ hAEAHAD allRIEd VEACL Hﬁﬁdir%rhntlbody

along the intersection of % he strip ridges and those

of the opposing interior ridges as the concentric

menber 137 is independently pulled back (towards the

proxi mal direction) while maintaining constant the

position of the external sinus cavity parent slit

tube. The result is a splayed and deforned open

pattern of slit chlldren fllanents along the S|nus
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al so be expanded via net hods invol ving nechani ca

expansi on. For exanple, they may be expanded by
wonbdean7asy a bal l oon or pulling a cord or w rerarwaeiemdi2493

to the distal end of the device, or by the application

of expansive force at the ﬁpbxinal end of the device,

or by deflecting or deformng the cavity menber along

the sinus walls. However, in addition to the nethods

measugadaipiths pnegenge e84 {ik amopmfeofiuniabaler S Arttds coraparesis asesend level
or o SAIGRL HRAEV PR P o TRTHEI ST SOTHLETEn scond

amourjt of nhlabaled NLAG diralivg aaimiboﬂ:y ehpﬁﬂdlnkb}nbm}memmtthﬁﬁrst el second
jahl e filanments at.t oints or

; 1N
levels g# L‘HB%@CW #& dgterming 116 irsf padhpespng ¢ OEﬁ q9f; t{%, s%qleolhleloglcal
sampld. "B ohlcUTRIiHEs, {Re MAGuRof SolBRE YABhodyNo iRV T.ALL ?mtdlhnég

having a | ower duroneter, decreasing the wdth o
antibofly isatebarminesrusing aalbijidging EI;IS@% hssay. shra‘oafmeemkenhmeMs, adfirst level of

v g b AR e S B9 e o

first alétRiot 6€the %1cﬂoglcélfs@m9§Vaﬁd/a SRBRE evelosH il ing Bih e to VDA -4
nasalcgﬁrtlon Wien filanments are used, the active

binding gatipo 9 dpfermined ipo sesond immupenssay; PrAsoad st of the

blologgdgggaﬁﬁopﬁ elg t]i?elsgéb?ﬁ?dj]f&ﬁdpgﬂrpg%a if %h%%lﬁ%rlt{i aré?éatﬁér)émo%t of

unlabedaicsabsiilé W@d4 bmdi:rkg anibotly tne mlmaaﬁsuimhmmbasmydaﬁdwherem the

i ncorporated withjn or coated o liable
presengce rrhﬁbﬁ Picogieg] 5 qf 3¢ legst eslrnﬂé ?werafd%éulﬂ? pafihody do the VLA-
4 bmd I%o&}pﬁsiﬁ{#{t&?ﬁ thO ﬂé@epﬁ%lﬁﬁm i %J Gfr f: areference
e s for ding pellets of dru Th sage o
level amdtthwecaxybmveldﬂ]hmcbngabﬂmyuhbs&&mn agoratﬂetebamed'@yrcbmage of the

firs 1 g N Ty SR GRERGIGPR, 1 ETE0RE [FYREBARE of binding
activity MEdaSiRSH R el %ﬁﬁiuﬁgoﬂdaﬁlb@émmbdp fo @Lé wmmruil@dlﬂg gntibody.
wWthin or coated on the filanents, é%E@ormn

In cerfgin enpbaglientartbeirefersucerrnpdiat istabeyt i(&ﬁgo m@mb@dmmﬁs the
VLA- 11 ﬁ}n%}r%%na%tllbgéx Is'aI ﬁ@%&%dg}é&rm%rmg@fc%ngl %tlbﬁ&;’ ?c{ VLA-4. In some

embocﬁhieﬁt@ | e VIl ArssHdEngramibods il Eummﬁdfﬁi fB['rmOIﬁ @chringe aﬁﬁbtfcﬁf mAb
es or markings that a.physician ¢an yse a% a gui de
148\

21.6. i[fbs%ff erabodimentsethe Vilehrgibinding antibogy isnatalizugieb. p Cefae,
embOdlgéggset;hg ?iéérﬂ&?l glsf&%gegr a gasg%%ta%%i)ﬁi@ %%%2@5( |a%§ ?%&tgﬁ{é
embodimehisethe ffir$t ane s¢®nd Iassagmmpmtaannmmbﬂnztedmagabbkd VLA-4 binding

antibog 3 & spiRolerabell Y £5-4 Eide trabets) e rbibls B Fras

blndm%I a2Ab&E [FMIRIdIWIA Fn &OFRINAFLER @t fHaﬂ&P | epibiinh BB ée. g., the

configurations or from conbinations of filaments an
VLA-bindinghadibpilpagy (’oa\baqtylylrmﬂbetrr acr@ﬁm@umanarbﬁs Inpeme

e tructure El GS and_F 4
embo R, B frdand birtBh HpEReSist e s e B DL fergh gt A Blumes
ona sin@lelié@dtfoﬁ@ubﬁralt@ﬂ@l gmaqe@raite fedll offRynuddi-s@liifate N dhudedin

one _or _nore iable filaments to indicate the
embo@:l@ﬁfl@ethéﬁ’lcé%}%ﬁ@ﬁledﬁ appramcpinly Insepeempodiments, the subject is
a IRl

ahumgﬁel? g‘%&dﬂﬁy ﬁ}e{ uor 6‘21% 8%581 H@#%Yelzn h%gﬁ %:gc%e\zg&c# gD Ipl%o%el I

embodimiehtst the paiieni hasvuhichmbtodd ardiritisl Irmemmn éinbmdm‘fen&sn thegfatiertit has
t he expandabl e cavity nmenber has degraded.

C“mn§V§ $adab|e radi opaci fiers such as particles of an
|od|nated contrast agent or bisnmuth salts may al so be
used. Contact with the sinus cavity wall may be
verified by incorporation of radi opaque markers on or
within the cavity nmenbers, or visualization using
endoscopy or other imaging nodalities. [0072] Contact
and/ or anchoring of the cavity nenber to the sinus
cavity wall may be enhanced by the addition of
nucoadhe3|ve naterlals that _may or may not be
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maintain it within the sinus cavity. Furthernore, the
par anasal sinus devices nmay have pliable filanments
woanfeiigueed t o have flexibility such that port PoOnaSef06/012493 .
the cavity nmenbers can diffﬁrenti ally bow to conform
to the shape of the sinus inm"which it is deployed.
[0073] GCstial nenber. The ostial nenber may be used to
keep_the ostia patent and/ Qr anchor the_ nasal port.ion
of0d al Aegoraingie angshenasaecy ey thednvantion.gpethods gldensifking a
lini d..l . ] i i | t i .
el SR LRI o Byl ARG e 0 S L agns oo
patienbivho has aldsorler arfipeoviddd. alhempetheds includes.(a) @dluating e level of

T R A TR R,

not beBfi B8 RARARS @éeﬁfjarﬁﬁ/(bg bBe @l iaabveIBMRest 20ardBRl EviliPns above
mucosa is sufficient to keep the ostium open, but not

the levgd ofjgndinggenhantitiogies dnthe sahigelpoplilatian #1$ awlinicaltyhegrfican threshold
cosa 074] - The..osti al ..nenber,. may be, of vari,ou
tevel GFYERERY rerhhat ik DGR RE R sy A s aSBle A e ageat
In sonfesnitRdlirherts) the Pideei® therapettiPhdenblser thedapsRRtibEBY or antigen-
. ..example, in FIG 8A5 ostial nenber 148 is formed from
binding fgqgﬁ@p’[gthﬁxepgm e filament 150 configured as an

o i : . i c Cari
JORROLAR. ol £ nbliRPRBRorE ot ol BFigHREAER o
patienawho hama tlimedly signifiednt entivedy a¢spbidego athaapsutic prdtein are
.Ji.ke features. . FJ] G 8B shows, t he corkscrew, ostj al i
providein e s H§1¥4e&%¥a}lﬁ: 8 PiolAE Y BFBRlE ORRiPeR g pgatient who
has a GSRUE AR vRtha¥ieM% &ﬁﬁﬂn?éteré@ff@%ﬁer&é&%ﬁc LopdTER, 130? %ﬁrg&%e ofa
fl ty. Cstia nber _

ow of muicus out of @he sinus cavi
threshalddeved ofartibodibs et specifadally dindtodhaiherpsitil wotein Mdrerein the

toreshIEAT o 2 SMonRt gt PG ool oo A fpettieall
bind t@fHRIth@hpSLHE ippdtein adBniSslAMredtBd Eblgﬁlati&ﬁ)f Attty idbibhye the

. of filaments 154, which may be tubular filaments )
disordem Jpispgelcmbedinents the therepeitisdrotsintip piharepsytie pntdkady ir antigen-

T | - . i al I, .
indio8Elrk s, R B0 O A o B RIS i
a clinivalBvigfifitdne irosiuhatesp@nbeto d $RA-4 bindingldnfibady vbsubletyby '

of . nucus outb,qf the sipus cavity, ﬁs woul d tcpe, | unens
detemgpmg e(l{% aloiplogicel samp e(égm iafsu{yggd @trhap ggen administered a VLA-4

o (s Y I [ : [ |
i B4 iy TRl IRl RS0 ) G VL
binding laatibedye wheteimibe ipsestd® erae ldastrthe threshokt level of tl@ssoiuble antibody

. . nenb 158. h | 162 t hat 1 1S. .

s nc RS AT SRR M T R POy
[ @OT7] Ehdh sHitheim¥tafibmtdfensinvéftRnQsh eAtoniRIRP @4ridus embodiments -
formed froma filmor sheetlike material. For exanple,

of the jnyeptien. 1, thezafprgl angigippied thed gaghsoffthe Hmitatiensraf shpinsention
: N f it t.ubul
vl IS i SEr Bt G Pyt ol bl Rl et o e

inventfogver si bl y conpressi bl e and/ or bendabl e (as i ndicated
by arrows in FIG 9B) accordion-1like tubular

structure. FIG mﬁfdﬁgéﬁ%ﬁo,pgf{h@mmpg 164 within a
sinus ostium an Shows an end vi ew of osti al

NRORST FikGrt 1 1ERMRes B8 ibifQRed d Ve atdiUaMah ﬁijéﬂ Rxgnrg%ﬁgrssay. ’

sinus cavity. Referring nowto FIG 10A, osti

10019 hBigureskillusiprtes tkintyrfotnehefifert mapdizimek & 4 BRcking assay.

0 pun dout from.fil.mar. sheet terial 174

ottt EE TSR e AP RbisB Y SiealTp it epgnse as o
functiGhefMin @ sftdrendgieRbidministBafef tdialiAndpder st ood t hat

vari ous other aperture shapes nay be used. For

exanpl e, the apertures 172 may be triangles, squares,

octagons, dianonds, etc. FIG 10B shows ostial nenber

170 within a sinus ostium In FIG 1CC, it is shown

how an ostial nenber of this design allow nucus to

flow out through lunmen 176 as well as through

o g, o A =~ o g, o o - - I



in FIGS. 17-19. Referring to FIGS. 17A-17C, tubul ar

ostial nmenber 190 (top) is fornmed froma corrugated or
wobhewtieteti | m or sheet 192. The ostial nenber BOD/USBH6/012493

be expanded in the direction of the arrows (shown in

FIG 17C) to form an osti arl“renber of | arger di aneter

194. In FIGS. 18A-18C, the tubul ar ostial nenber 196

i/\fﬂ ma]d ,fro ﬁglfoam 198, with a piierced | unen 199,
024 URstatppansQiyssal} eldert oY Posiidvedaunyncgasonses on relapse

h
e BT 0 A G 65, BT 8 v

PP = Rawigag P28Rive n#ddns 202 extend through the tubul ar

0 menber,, 200, eit rectl as in a tube
R AL R bR e BEe dhonghe DivaRe foipaihaips felspse raies

over pﬁﬁMhIak ﬁﬁlealﬁfélf\ﬁ&[s AFEBA Fifidl A Qt‘fﬁﬁon%f‘ﬁatah%a L(ﬁ?: Wths, B:
pass out the end walls 206 and outer wal

3-6 mexhs, 64619 2OUhS] DYAY]9-Thorond) b= Snctber ntly. YN Fokuidy

NegathG PO Bret %{n%sf T T < P P e G ug.,

or nade as a pi)) trlx Wi spersed or
di ssol ved drugs e osti al

be the same_or different fromthat
gﬁhﬁ?\%ﬁﬁ%&w Heertiomarslaien & pagly it ylew@%épmw%oa)%@n%klts for -
s BTRE FRUHE RS 1B Bl o prrpe

antibodh)ehaos adlpﬂﬁs'it&]ed Ttha sulijent.Nsionn gsmEct, theeinvattioal prorddésanethods for

ent Y RS AR Pt RS, 3L DU O, ibody
Accorﬁlﬁ@% ’fheQﬁVénlfi@n Qafié prservR @ﬁrde{&@ﬁébEQnﬁﬁﬁﬁ: résﬁ'ﬁﬁsezis W81 cliRtidally
is usually bet ween about nm t o about nor e

signifiganiamlegs ﬁlétlm@me amgnsezefmhﬁs a chibodty ngﬁpara tlreshotdlevel. For
exampg%tillglr;h%c % déers og%\gﬁﬁgulﬁbno %t cli Cnméslg‘fllgb 2 tt%gwfi éeveFof immune

TGSPOHSS wak byrplisihplsanore ki 1. 54'ﬁ’rsthﬁda&b@¢1ﬁatﬂcﬁls (@1g., AherelBaiBddoyit 2
Standagqetvveen about 5 rrmto about 9 mm and nore usual |y

Aqratigwe L ERONe ASBHEOICYRNOF BrmBBRIteSAanSARbSeTYRe fPRewasay that
have bt B EA iRfinbifoRAELIAr Y ostial menber is usually
nb tween a 0 about 9 nmm nore usually between
a[ﬂOM] Gentaim higpeats @ theBinmentioandlateto enatisadz|fbydes¢ating a clinically

tween about 3 NMmto out 7 079 h
SiEnifigg P EnE eense B BERP O Ic VIBA S DG RSB hahis be
adminReL¥ERN S%JB{&E zQspréc@Bftﬂ% @é’é%ﬁfon%r@ﬁﬁm@lﬁgxﬂ‘? ﬁ&fﬁ%f‘getgct&g and
cmto about 4 cm between about 0.5 cmto about cm
monit¢sEtg iswnungresnonsssin esubjectabimulaszecsivedmt ldast qmd@sa(eogu one
therapgut?%c?o@e)l cg aﬁ\zfé}ilt A[ %méx&g ljx;rrxb Eo rﬁl;:qt &sgﬁats te_elﬁ}/eé\nﬁ Qr?ch?cfé 1dent1fy1ng

and/ordn@rﬁ’ﬁirmg adbjett ﬁltmhirl@ﬂmv Sipnifichie imRRAE réPenRUb Qltherapeutic
VLA%laarreters may be smaller, especially in the instance

’é‘figlgaﬁ%lh%ﬁlw @alwtlrtgﬁée BB I§SBOnSE WS dstemminiyg ameppropriate
[ r
cllmc éét%iaé%lgﬁ;%ee{ pég'lfl(l;]tg%s@ @Ietfsc rogin%ekigge?s%%i/ gﬁ?}?egll}]au&’r% hliRP extent of
the iminmob ueipomsen én;ﬁehnqﬁmrt dbont a ml:g;ec,t’saespaﬁal to plheazicbmﬂils&aﬁcﬁi &a
D)., to. |nta|n| t.he ion . of the ostia
VLA-£ binbine B0 diemly RE uSoo Rfs 8P 2 onpatimize Pdherapegc
reglménuﬁ)ptH%%hEJebtatﬂcélrdlﬁé’le' &{é asPQg of Mee}n%ﬁbﬂ $4198s O b4 1ng a
e neatus around the ostia, and tissue adhesion
subject WhD hes udéeicallyhwignificant ipoune msp@mse do  terapeetic VAG\-# inding
. A-5 nd..el.ene 2 cured to
antiboly, Ruo e AR AR RV ERon A=A o oMy s BRER Fp Fesponse
toa théxhpelnﬁSaILAmaﬁﬁ@lﬂF an@bsiymay firiter Qc?)@btﬂﬁtthé hQemraklates to
mucosa. The nasal portion is configured to have at
| east one opening through which nmucus flowng fromthe
ostial nenber can drain into the nasal passage. The
opening may be eccentrically located, or forned to be
in the center of the nasal portion. In FIG 20D
openlng 212 is |n t he center of nasal plate 210. In
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formed froma single pliable filanment 224 confi gured

as a spiral/helical structure. Another exenplary nasa
weandeiiomees depicted in FIG 20F, which conpri BE$/US2006/012493

conpr essi bl e woven or nonwgven fold of sheeted

material in the formof a ﬂ?hg-shaped tube, intended

toadj ustably conformto and support the m ddl e neat us

space and turbinate anatony directly outside of an

P. : ,
determyaing gppropripig Merapeatie ssaiegipoiottreghcarain diseases (segl, multipls

e ) i Al f ' al so. be
st Ll KA, i PR g 0 AL P rsonse
to a therapeutiericlafpsibiadiag adtibegly. or nade as a pol ymer matri x

a5 EREL DG anfibodierips b eplsmmumarior ey and
disord &8 add8iafArRIP it L8N Fu&{ &%ﬁ&%ﬁn&&%&é‘é%ﬁ%ﬂ%ﬁaﬁ% of the

cavity nenber. The nasal portion may

centralifiesng sgienl(e goin additivoegultigeilerqse, yreningitis, natrainyelitis
. conbi nations reof ...[]0083] The s e of the nasa
°P“°aapn6§f0.3%ﬁ%°'r9§§‘sa¢lg iR 8 iR oS SRGHE D s or
organ gﬂaﬂltéje@tiorﬁ&%ﬁmﬁ&@h&ﬁm dBehfutAARBtihRRR e 5] MRESr spinal cord
.. €.g., the ethmoid sinus, are to be treéated.” For
injury; chegnit wenal disease; ioHeioyi egarllergisdistigna; typat!ndinttetéso mflaotnatory
] ' ' I Dfd.ammation, a maxillary: .
vovel TRSGLLRE. 96 L DA, 5,40 AT BT
arthritit disoolerg et ah@undtbidrarbtitis R ogithy@iteitia] inflaidafork Ammune skin
. articularLg desir bleu_[O%gg] The paranasal sInus
dmord%év\ﬁ-%e@oﬁﬁ? A gy demitisdiabem alangy spytemieupus erythematosus;
Sjogrefs ®yRERR. J S ' ;
a2 RS RGOSR K AHEL AL A TR ey Aot
solid carweisc e gnagrepmes odereinomas, epl, ef iedpegl treast, pyostaetiesin 228
.(previously described f.or FlI 7D) .and a_tubul ar
fbrotic B S R, U ae Py P Bld b B Tepaia
prolifePiva lgld@mﬁlloﬁiplﬁﬁg, dr8scBhOg bR REhdhAN, Wid¥eHE Bbit¥paly, and
filaments 234 configured as splayed prongs. Each
renal indgiishb ibrosy. Inremgembodiments the diberderdy atdysenserdfacied by
i g ] portion, may be forned
‘”Omﬂﬁgﬁfﬁéﬁgﬁgrébf%§%@7?@@%L nt, tube, sheet, or film
f{0824 Ialohe emipdinent,$)VIoA-4Sipding belibodyds d himaRized Vasads
. b t hods preyiously described. Each conponent may
murmeaa%ég :QB@, 6€rg glétagb.céfsﬁoaqhﬁgl{yoa@ggts of thedueengipn aelate to
I A0 2 . 3 [
el SR ol B8R SAMLERIOY il AP Qrcamcrts o
multiplelselarasiscamd odiregt ifl asnmatotyhenditmne e diseaasithde@indermatedofith
ntl.thelﬁdevice. [0085] In another variation, paranasal
ANAUZIAYS devi ce 236 includes a whisk-1ike cavity nenber
8627 PIHRMAUABLY rél 861 fi@nti}if ar fr K -
o gst j7gl menber 2510. (Ci)r eﬁ\}_‘?%asll ;1 T?elg%r [ br)enélufﬁ%%ép—?ﬂ(? tOlﬁ,}i\])L,A 4
bindingygrefibadp{hes 2 Wingrized kesionepomene n2XP2 b nduchrs hataliamaby or

r nasal portion 242. FlIG,. 22C sho an
AN100Z38PGa R0 30} 9erERe R0 U Srtomeisilinial pogdapnt
[6028] fAs isbé heredt, fRiehfying3 W ebiwith &PimmBdfe Z3Fonse means
.par anasal . si nus devi ce 244 includes a nultiple | ooped
detecting,ox digenosipgdhe presencp PEY BrigHie werwse Beasytiect FAgrordmely,
: ; : : [ ' r, Fl
identitgfg SuER AR MiicAiERAEK BB EREFL Rt Miedlrier
diagnosing therpesencecofmsdimentlyistpmifivadt inraund REmnghid 4 AdjdtA i s
in F 23C,. [ Q087] AcLive agents . Any active
IR Astipes Borefi piclbCaT Iy SEEASY FEGOUE Jor Mo Y Sponse t
a theragseitic REeidSs b6t Qrs%naéi‘dtd@Waﬁoxf‘soabtopg at &rﬁﬁéﬁ%ﬁ@ level. In one
sinus condition and are capable o acﬂleV|ng t he
desired rel ease kinetics. The active agents that nay
be used in a paranasal sinus device to treat a
paranasal sinus condition include, but are not limted
to, anticholinergic agents, antihistani nes,
anti-infective agents, anti-inflamuatory agents,
antiscarring or antiproliferative agents,
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Anti-inflammtory agents generally include steroidal
and nonsteroidal anti-inflamatory agents. [0088]
waxzerspes2 of anti bacterial agents that may be sarTtamioe/012493

for use with the described nmet hods and devi ces

i nclude, but are not linitddto, anmi nogl ycosi des,

anpheni col s, ansanycins, b-lactams, |incosam des,

macrol i des, nitrofurans, quinolones, sulfonam des
embodjmetiio Hhesthreskald éewl:fqr ashinicelinsignifichit immune apgpopse tolacherapeutic

der| o)
proteif i $Fioi et g AP0 ORE HREhERdr uBhtabqvs pregptvollevel
The c@fi@MSel BP8Oh nizah a€ hirtintléal offbividing aSﬁVlt}aﬁhhﬁs fpea’semlﬁﬂ a

w th the described nethods and deV|ces in
patienhpepukgsion (pgi, Bepiigtion af wﬁéﬁh\@%a BEI5 05 @wﬁ%on sueh as muliple
sclero§ERAR Ql?sreh&s or &%&rﬁw&:érﬁxtls B&tke t&fﬁ@‘fﬁa‘? ¢ protein.
peniciilins, and any t hel r erivatives. I'n on
In onevemmboallimem a piemcailyl digmBcapatineshokd for enti-neshnmbinantibadies is 500
are the preferr b- 1 act ..0090 Th illins
ng/onl B ioR R0t S LB ER- MR Pyt RoEG: HEGEY e o).
RI0ROPAS %@éii l‘i’e%ﬁhcﬁﬁmhﬁﬁﬂé&g?ponbélfs aﬁﬁﬁmﬁﬂbgémm&ﬁéﬁs% 9 a
andi noci | nmdi noci | lin pivoxil, anmoxicilli ]
therapanm protdin d}arwgizgd blyiimcreasse tovielsiin tiersubiegt ch;me|o|r mpre antibodies
s S BST THRC O SR HERR A B8 heono
increaSd ORI 6F édlﬂl‘tﬂe aftitdasithdtirecoghige (@8l bpdotfically recognize) and bind to
dicloxacillin, epicillin, fenbenicillin, f oxaC|II|n
the profeing e i) laj - A4hindips @Mlh»qda (e-gepaiphruaiab).i A typieaimaryneiresponse is
i |
polycl%@%aa%g]é?&ﬁhﬁﬁé élkntg{é it di %kﬁ%&ln %ﬂgﬂf& ée}frél?cgi&lee*drg dlé‘ferent
degredsaofapéuifitityy forpbe Itlmrdldeunc ﬁiob;ﬂmz Ablmrdmglyp awitleids loif theGnvention

benzhydryl am ne, penicillin G.cal cium nicilli
may ST RRPEET 11 o 60 LOR GO ATEET PRypagies that bind
toa th@fa% J“}Iﬁote‘?@ g4 ViR -NoirRgly eﬁitllbl)&ﬂ tpctt v%"h'dﬁhﬂnkﬂefbd\{o the subject.
icillin V benzathine, penicill hydr abam ne,
In sonpﬁacmb@:)mcml the mdupdxbmfolqd@s ma[yfpepbteg@dmg gpluble antibodies that are .

il.lin anpicillin picillin, quinacillin,
presefl P § bitogit S Bley P 2 sttt PaOSr vt i 11 i
t eoUa1 Ws]bébts éNle iriveatigil teldtdto dsBay@Fer d/eﬁédtmgla@mmcally significant
anoxicillin may be included in the Baranasal si nus

threshgld jewe of bmdamqﬁl@rtyvaa pielogienl sample @bipined frome ppatient. The
e I
thresh%mﬁ%l rl:IkQSenE zpfeg%l %eldﬁlvr}]glm & l%lgtr?\’:\fg%% b‘h{] %Jgﬁ):l 1§‘g"i> idered
not torbe\clialcaldy hgnﬁ&eﬁt A038d hereia bjnldag ativan t‘eféns ng e degetglsamount
swtablefor use wth crlbedrreh

o)
of bingdingite adhsrarauiig @rotﬁatm APPSR S e dy ST, g?ngﬁeéﬁw rjag presence
of blngfr?)gdagﬁﬁltﬁﬁx a Bl \Pl@h& 2&‘?&?&&:@%10&151 REISS 1o @8

elr derl vatl one variation, imdazol es
admimstetiphef ptiefrayentd pm’hftlnf Ang@rmrg@e hesamonmt pﬁbmdmgtmw reflect an

aggre%a(c'i é@hﬂ%tbygqaﬁwgg e ag/btbgﬁggrg etoagﬁlg{}le% r‘ghespr%%m In

certaiBinbOdintALO IR, bilkBRE aéﬂﬂwnﬁmef Aelipticn €o daymﬂemrgrewer
sul fadi azi ne, trinethoprin sul fanethoxazol e,

Conﬁdeﬂlpmé’hﬁféﬁla'ﬂhé levghef kinding induedashe presense of ssotizjantibodies against
the th%gc it E)Z%t% (fmfu' \f(') Béll r IR shich léls }?el&g%t&g %z%clfoctg "f'hé Igbetcﬁ?crcy ofa

hods™ an evices 1 nc

binding dutitvitd niag, beaw kb i coxﬁpemioﬁla@says as &abﬁbgd:lh@mnr
\e/ :j&ﬁii Ié]? Sne 99%2%5: c& :tﬁ%@%ent{q%;ég ert qulldgr?t\llt]ied asVaI los’c}s{tgee})(l e., as

|
havin nggi% I '?ﬁ%xy emﬁ%ggﬁ?ﬁl neg)B?é t)ﬁ%?\ﬁ%itﬁ@r@tef RYBAyiPoke?dt more

(9- (3-Hydr oxy- 2- (Phosphononet - - hoxy) propyl ) guani ne),
PMEG (9-[ 2- (phosphononet hoxy) et hyl ] guani ne), HPMPC
(1-(2- phosphononet hoxy- 3- hydr oxypropyl ) -cytosine),

ri bavirin, ElICAR

(5-ethynyl - I - bet a- Dri bof uranosyl i m dazol e-

4 carboxan1ne) pyrazofurm
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bet amet hasone, budesoni de, chl or opredni sone,

cl obetasol, cl obetasone, clocortol one, cloprednol,
woQodsi1oTsk er one, cortisone, cortivazol, defl azRCcomS2006/012493

desoni de, desoxi net asone, dexanethasone di fi orasone,

di fl ucortol one, dlflupredndﬁe enoxol one, fluazacort,

flucl oroni de, flunethasone, flunisolide, fluocinolone

acetoni de, fluocinonide, fluocortin butyl,
samples qhirined Bombe subiass tastpasiibiedn en assay pé theliovrntign e Aapasitive test

| Lpr t n
sl A ADIIING (ASEER bl AL Ui gt ety
s1gn1ﬁba1t crlnremllcd&velhmmttﬁﬁgs@ivup forthe feteutiapongh as@N¥LA-4 binding

gpredone acet at e, drocortgnate hydr ocorti sone,
antlbomst BeRaly; ﬂ’teé’é%ﬁ%?eeo Ry AE i ehlsHRmuRs dpSpeBtrcio a therapeutic

r pr, I
an“bﬂiﬁaf%ﬁ?hég%‘ﬁrs@*‘éﬁg%rk. ESPDLRR BN i THIRORGAR BIRALR
screenpigguitiests Itcodﬁeaanyj leehyf iamune-ragpenst ©,a thexe;ieut&cdnubedy identify

di um.phos redni sone redn a dene,
many PG0RiR0 SRR, SisgRirgi vl il et Sy h e sud
potent@q: Qﬁ)ﬁgﬂfy% pettreh@ rmiormi ﬁkﬂ%a@@ﬁ‘ @ﬁﬁ&l@eslgdlﬁbmmﬂh@ Rfponse. For

hexacet oni de, of their derivatives,
exampée 3h iCKeasHiygR Qumh@rcefzfalse posiipyas avfadqt@ttqbdowhermestmmeientsﬁed as

ed eV| CE1as the d
posmvle séﬁdo :«Ill‘la?r%;ékllg . yspé)éle%jt'o a ﬁhﬁragﬁ% an? Ib &-1 thg% ] (gﬁeat?rﬁ]%an 1.645
standagd @d‘v@&tﬁ)@h aBdtel a tnbdr RUFRY BindiBORbivitiPyese 1ﬂBﬁlﬁé@§ tHathave not
furoate. In yet another variation, the stero

receivehthe ililqliw%lﬁﬁﬁ%b%dmg’éﬁ?fdﬁwtoﬁbe wyémtmefh@afh@m@twai Ao dalse

t
s AT s SRR Bk SRS B
false pnsitisbse becatisd thardth raprésbﬁnﬁmtmfe)ofifgwdetealdmscﬁ'dmy Smirtuabk&ponse

ents include, .but, are no [ m to, COX inhibitors
and noc aje Oéjl}c‘ébko% petT Finicy Wrﬁl%’#{' IS JMIPUNg TeSPRISE; §9mﬂémgb’:
by rals@&g thedgr-b ey &ﬁe 1RePbell P whiH 15 cRRE is%bﬁﬁ@ped ¢h8t hogtive) to

magnesi um trisalicylate, salsalate, diflunisal
hlgheréhauf hééfb atandvéd dendatignsabays meonhpértzferamqi@miefhg number of false
i ndol e

posic g iy R B AR oL Rty Rt A Feicane

immuitiegionadsy |1t erRld Be fprétSatsdithit és threthit stbuldbeah en@ievel that
and ketorol ac; aryl propionic acids such as_ibuprofen,

resultsiggeespiable qateftion sates efpatients 3yithor %lrnlcaﬂmgjv%ﬁs@h IgRgne response.
Thers 5281 0 00 MR Rtk L SOBLRRl) QUSA ffore gy ot
standafrkdemz[tmn(s rabas\@)a jadmniele oxfersang lexeld thel thieslonié shaild hots set so

and selective COX-2 inhibitors (e.g.,
high aaroaliegfce BQ?tF?tE& 1?@?%%%&@9% %S 1 of ecoxi b:
dj0d5¥] mSSRSEPEH bEAheRYTARB ESsubpels ARmEARd ﬁa%{i’@ﬂs@ mdy%cblle%sﬁied
acetlc aci ds such as et odol ac and sul fonanili des such
as negafsvenif saysples d@)une{l @(og‘a]he Fhigject do not test positive in an assay of the

inventfplic BB, A T oA i AERRYE SRR Tl ey

respor3@! Ird ¢d&]ihhﬁd1fta%u5jébﬂ ik MHﬁﬁﬁé& @sﬂﬁ@lt(v% Hased Sipdp&Nitive level (a level at
chenot her apeuti c agents, bi ol ogl cal response

or abofipa chnisally, sigaificurt dhteshold lowel) pf Pivingrastivitoimrosiagle assay, the
patlen{ I%gg Pé 81:[ é?l Q‘gl%ﬁ{lg‘nt” GF X%&%Q%Rt? lf)tOlSI?IV ggr{}a%si%ﬁt 19&551?\/[6 is a patient-

neop as a or

who hhsmpasm@smﬁﬁnm)e rsspbhseiﬁ) thé ﬂtﬁf@buﬂitgarﬁ@)eﬂjz forarspetilied period of time
n S mhlcg dlrectl k||| cancer cells by attacking
after v&ﬁ% emen(t eﬁ)mescryg &g ﬁﬂlgpﬁsa@ per%%@ﬁ@gﬁlﬂgﬁf%eegatlent who is
posm\}%' 1bf QRALHIEASeBRficAt nfvéls%g ﬁﬁﬁﬁn%sg&sg il r@f’t@ﬁ%ﬁn 6 &bdcified
by 1 nhibiting changes necessary for cel % DNA
repair (e.g., carmustine (BCNU) and |onustine (CCNU)),
antinetabolites and ot her agents that bl ock cancer
cell growth by interfering with certain cell
functions, usually DNA synthesis (e.g., 6
mer capt opuri ne and 5-fluorouracil (5FU), antitunor
antlblotlcs and other conpounds t hat act by blndlng or
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Panzem, carboxyam dotriazole (CAl), conbretastatin A4
prodrug (CA4P), SU6668, SU 1248, BMs-275291, COL- 3,
wahehia1wz4, |MC-1C 1, 1 MB62, TNP-470, cel ecoRCI/US2006/012493
(Cel ebrex), rofecoxib (V‘oxx) i nterferon al pha,
interleukin-12 (1L- 12) or-4ny of the conpounds
identified in Science Vol. 289, Pages 1197-1201 (Aug.
17, 2000), which is expressly incorporated herein by
period,oftigee e ghouls] by anpreciated dgpisansientrans] pareistent ase gelatlve terms.
i
ACCOIHIH%S; i gétgéét npig:bg rc:laléég%@%gﬁ%lbf:ans%%?m%@g (‘Fio%f%’ﬁg’;e tesgs posﬁlve for
an immstneabphbag thadt atoré (E@Sﬁo)omte(dzg ) at 300K, 6; 8B Q0 or more time
ant%%ogisnad,hﬁrcep%t asparaglnase busul han
points}seppigind i hinicafly |§tg§t 1ot g ey alse HopeNste ﬂt@rﬁ@t}@w subsequently
may b@ VB @RLD Fs tralcaRE e Eé E&enﬁ{egt@ ‘ﬁé%agﬁ/e £ 44 éﬁf %Jonse ina
f nrour aci genti t abi ydr oxyur ea, ospham
subsequentregsayc ﬁi;nlctablwgmﬁh@nt ek pitetvals, mag be apleagt one meeck, one month,
trex hi og a i ot epa, . tonudex,
one yefi 09 et T muyabier i gt g iiBval FREPF Brivisen 30 and 180

days, dBotrOGEddys Odbdut M@é}}spétat The pREGHBIOPAHaNGent SRk 3&pBnse may be
t axol or paclltaxel t axot ere, anal ogs/ congeners,

indicatde ofiadrangest @u@mﬁn@]@ﬁﬁmﬁq gf icaeyl Elonprieseace ofs persistent
e i

Accordmglyathe phsende dﬁattmihsieﬁt orgRigi@eiiinftine @é&@bﬁ?@&ﬁ@eﬁ’d ¢lﬁﬁoaﬂy
(0)4 tazaglin phenyl ephrine, tetrahydrozolidine, and
felevalmn maypihcl the natyig of %/&P@@ettwgw ip@ sybieet thetas idsatified as

o 08 0 L, 058 L 54 o SRR, R
modlﬁdat[dwthlyeduéujnqn’e theamgbutiore@fimeii.ne may al so be used.

[ Int ipstances where it is, desirable t _
HOSOLAS Bt (BB BrorapeGhc wghmemDEm oS oG patment
fora sﬁb}bc\fp% ﬁbra@gﬁmbgﬁ%ntm%sﬁh@lud@ alNRBSRSIOR |o§f>hﬁﬁ%@$utf$§lyag[ent(s)
bé enpl oyed. Sui I erosnol ar agents’inc
and/or gppligatipn IOf ﬁitheeap}t a, hefsotegts@n@fcberegsm may oioludeiselectiel of dose
r t_sal arations that aw_wa
amour§iacf (16t Bate ERRGT Py b Forehiay sEiEb Fhuiwh i ¥ one

or mor@ @h’@ﬂn@ice@twal @gﬁntsﬁtfr thdi8pios) @A Sny Qﬁhe{ a ?E&Q 8Btreatentadeisith
may_constitute from about Yot 0 about 95%

makmog@t%et%e%%mososﬁfs kill inothe apsdinal mcbtb%ap@utmut Agthpgapeutic

: Vs
regim e e A e e oS RO BB e b
admlnﬁteﬁﬂpﬁotom usdsbert a Sifect forahe prboetttloﬁi d2 Isatmoena bbHatlisddd®or disorder.
0 bout 0.01%,to about .30%, fr t .0.01%
Exam g OB P GO BB SRS PO iR AR e use of
0 t_

medlce? ﬁgﬁl}&agb(g‘ut Ol%)c/%ogalgggﬂu t@&@Hx%m%gQﬂ' QV%%%QW 4%1nd§’ﬁg antibody
therapgugicapgimey npﬁyrm@ﬁe cletegmmrtgrm ahamng Sherﬂoatbanoummtf tmrapeunc

vEA-L BB anRih e 3B R s e 6 RS SRRl Sérafispgon,

the routeut M1m'5ﬁ@t1@ﬂmb’llur@tiorﬁéﬁthé’ ﬁezﬁﬁt@ﬁ‘@ (elgs QHe WithberbTdkdsthat are
depend on factors such as_ the Eartl cul ar agent

admmliStﬁ‘&sla pEhethaer nphie qembitiear XL Ast ulﬁllng(ﬁm@bodsoﬁe%@ﬁmgmth one or
C
mor RL s RN B RS LI 8 U Bl
whethezfté esn*:j a ?héfef@nt Wirted thinting d&ﬂlbbﬁj’/,:’:ﬂih&&)a lwhlﬁ:t}fetsl % e iokibdbtion of
on, delj intg a sinus, For exanple en treating
VLA“E@PQW&&BP" 2 §1C; P%?rﬁ%#?(iﬂﬁlent fhe ‘gsption AR Ve detgmeining
to deliver per day, fromabout 1 ng to about 100 ng,
fromabout 10 ng to about 50 ng, from about 10 ng to
about 40 ng, from about 10 ng to about 30 ng, from
about 10 ng to about 25 ng, or fromabout 10 ng to
about 20 ng of nonetasone furoate into the sinus. In
anot her variation, the device may be forned to deliver
per day, fromabout 10 ng to about 700 ng, from about
25 g to about 400 ngy, from about 75 g to about 300
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pl asticizer. In yet another variation,
m cr oencapsul ated drug may be attached to the surface
wofhodche7ssavi ty menber, ostial nenber, and/or tReTNA®bE/012493
portion. As previously nentioned, the active agent nay
be incorporated throughout-idf1 portions of the device
or in particular portions of the device (e.g., the
cavity menber and ostial nenber, nasal portion and
whetherojus¢ a thepansptic alienativerto 2003A-frhinding patibodyeng., wagthpeto use
1 ed in the device such that differential release
betaldrtée}gélfﬁlgs. The differential release nay be of the sane
a[0BSleAsgretstofdhie oentibnfrblateatbideetiny enddgranbdsitoringran immune

resporg, o N v dGHE p e, Bero g (oo, ERHTRAN B g Acoordingly, o
used héfé'irg, %%ﬁbj%@ﬁﬁé}nge 4 Bullan S\%ﬂeclﬂa ' %1 'e'%‘tg RhIBEL hhAGH phihE tat has an

) surface loadi'ng (e.g., by enbe Sprayli ng, “or
inflamad@y disegsechr ggnditivn  Arssbrtetieebs a phtiane that has. teceivetoht least one

ther, techni qu Il known in.the art. Varjable,. .
dose of o Vvt o AR (C e RO & SHBIFCLERE bR gt that i
being @rWvas) B¥atSRFBREAIROwWIH @ WN@%iﬁdi&% aftifdd9(€pL nhidMASab). A
. reservoirs and/or mcrospheres, i ch thensel ves nay
subjechgi be iprEent et pebaipssir Masy tretedsiepersertin adthi oML A-4 binding

: i . | ' L | i .
ol 4 o 5 b5 Aol e
a VLA bit‘?dmég mg% ?ﬁalaﬁlekieﬁﬂecblﬁerit()ﬂ&)f biiniﬁd(%@g,ad :albﬂlﬁeol@i* manage :

nonbi odegr adabl e pol ymer to be enployed will| var
symptefas ehtf nga@lm"’tt% dﬁ)%?é?)/ed%? @nglpﬁéugg%lth%éﬂ%ea%m@-ng Goggast, a
. . ) L ioular
oA ) BB B A o
administreti@n odsh a Ve - bodegy andihbiewheh yeressawh@ng. diedreatiganptoms of an

. ult.s in physjol ogi cally.accept abl e degradation ., |
inflampadily disese A SHESRSRah| AP Honb PBUEGEARIEsNk & patient is
consideRAYHBE uldto6iAR S rbcdied tRhirh&ASheR RRSubRY is @é-tﬂe%t@& R»vitth a

about 10% at Teastabout 20% at |east” about 30% a
therappwliesY Larbindinggntibedyl fonthe fubigime. 50 oill e vnderstood by ttose of

ot B SR A0 8851 oEBR ol BB3bvis

therapley ovBiogdures intdobikeiios &vith orGepRMe €itim trb@meht witRKOF A-4
si_nys cavity nenber, ostial nenber, or nasal

bindin(g gpglpqu) It s{h@];bizl?e apprecigieckthpt Fhegy afithe irveatien are not limited to
. . | . i~
R R T
goat, dog| satEodergumivtiag nanfhoinaplsabjectde) ; a pol y(gl ycolide); a
pol y(l acti de-co-glycolide); a poly(lactic acid); a
Identifytdgydnd Iny@dloriag ad iitljiuna rg@ebidel acti c aci d-co-glycolic
acid); poly(lactide)/poly(ethylene glycol) copolyners;
0096V InIrkGhdct @he fnﬂ@xﬁtj/c(rﬁh’ﬁéﬂlv@s’ﬁﬁeﬁiﬁfgﬁ@ ahd? RRINVIBEAS an nmune
pol y(] acti de-co-gl ycol i de) [poll)/(et yl'ene gl ycol
respong@ ot Y Fé-$ bingdingodngippdy: i asubidct!) Iy sopipembpgdinenss.ghs/ col )

eS8, e A DAL L OSNG0S pind o

the subjecittd})refemﬂly bbbﬁyﬂo;éthe ;gf&ﬁcﬂ of iﬁfb\mﬂwﬁﬁl)i@.’)iesﬁlhat(bin% tol the
. po rol act one).: pol y(capral actone ol y(et ene
admmfirey%ﬁ}cf?gc‘g bl@ﬂw@bagwy%@?wé@@@r ) ap VRS
pﬂbi‘lﬂpﬂ%ﬁr& 5 E@f' the %\%ﬂ{l?%%%ﬁﬁﬁpgh%%fﬁseﬁefﬁkg@d on a biological

copol'yner i ding a po r oxy at'e
samplpabtyihbdfvintesubgsct apd dheptomed pf @&n mohycarckmmat &;identified if the
. o] yest er ani.de; ol yanhi dri de; L y(di.oxanone); a
violosfig| g HitEhiaS bRk by e §Tiy B ol oo R RSt
greateOh¥€ 8 khrddHdl ROl OTh BRESHhESdimBniDh SHEHLRIARL® is an amount above

pol yuret hane; a poly(am no acidj; a polyetherester; a

pol yacetal ; a pol ycyanoacryl ate; a

pol y(oxyet hyl ene)/ pol y(oxypr opyl ene) copol yner, or a

bl end or copol yner thereof. Bi odegradabl e shape nenory

pol yners, such as those conmercialized by nmenoSci ence

i n Aachen, Germany, or those described in U S 5,189,1
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term nal carboxylic group. In one variation, linear

| actide/ gl ycolide polyners are used; however, star
woabosrners2may be used as well. I n other vari at PONAIS2006/012493

hi gh nol ecul ar wei ght pol yners may be used to formthe

devices of this invention,Jﬁbr exanpl e, to neet

strength requirenents and extend bi oabsorption tine.

. I'n other instances, |ow nolecul ar vvei%gt pol ymer s ma){
whichisa imsumewprpanyeds ifeptifiehas baveg elicallyirelonants ¢ &b thethisphytld level

is detdyhindd0 dk bed RGN, B8 LIAEAROIEIGER ifimbeROid by BAR clinical
implicatiens; e.get intizhiey thav thelsabjeet shouldrbeleval@ated td Heteheiue edsther the
of this inventiagn, The. Lpolynmers. are nore.crystalline
dosagq pthF adHBSIETENr Ak hARCIBE Ay SbeUd b mogifird foetergpine
wheth@xoﬁﬁlﬁéry]ﬂ'%@§1{g%m Pér%h’f%&r@gf%ﬁ@ Fbﬁj&t 1Pbe hdafthd8, t8'determine
L- 1 de, coOpo L-

act YyMers o actide and DL-lactide are
whethet & furthenasay falahymawak respbase shadlidtbeperfbinggd, or to determine

honopo| rs of . J.actide or coljde are commercial ly.
wheth{ 2R3 iRt v i e o kg ey GBPRIAS o sbiect, cte
A clini@8y irsleatk HERuh R speRe HFiieevaluated akGRilBicCoahd¥ other
avai | able. [0104] 1n the case when the bi odegradable
factorp olt yheutld be appesipfed dhat dhe idengificetion akg 9hrp@41&y(r|e§@@md@;r}une
ar. 1RO | 4 . t i
s B8] Y G944 A5t YO RHEHRd 2 MEAGORREL rpy o
treatnich€repinggegr adabl e pol ymer contains from about 0 to
about 100 nole % from aboyt 40 to,ahout 100 le 9%
7 1038k B aotisy apsohpiile IMGOsR AR AR g ssBoREY §8 Prsormed on a
. . O f . Oh:
ioogf38 % BBt A EREYRARH . gL i
VLA-dbindingartibodp that whe 8dminisereq td a ewhjedto Quadtithtdveaiosuits ab® may be
le % from,ahbout 10 to about 40 .nole %. from about
analy ) 1§06 HFURD B IHRIGY RRPOTSE ALBUY 3G DI pRp i treshold
level. 0l € % gl ycolide, wherein the anpbunt of |actide and
glycolide is 100 nole % In other variations, the
bilM38Y Aeederding todhs/imyentingy 2t BNpBHNS (ESpRISE 889inst ab\blus-4 binding

i 543, BRI S0 ok PR R Wopatoming seys on
sample®bdtainag bi Gifefedt Ghggolrtdfdm the suhant ThOnfultiple-assessment strategy
poly(lactide-co-glycolide), where the ratios are, m&l e
permitsappritoringet@spbiest Singnwes fesransata e V I pinchae antibody and may
. ool . v Ci . .
o PSR CoLMIRG it b o e o

subjedthtthérapéuticviesdw Sidr gxafipley sangiie ntay be bbtaimeddbmnt sibjgct, tested

for angisinegeth 410 Vi bR BT B8 besh BB e o the
subje%,'—ét%ﬁ at farseEBrAP Qe fieRPtihS, MBMHEE sdnfle Bldytbe MainddORbma B ubject

0.25 to about 0.4 dL/g as neasured in chloroformat a )
and sigilaclyriestert. | BeteeifonGing cgnfitmaiiondEUE, Prpnos pf aif amdibody response in a
._nonbi odegr adabl e pol r, {.s._use k . oo
subjeql X3RRI 0 B PRy B B0 Al ERighD s euftings g jrgorvals
permifOABhESRG FFdhabimenide ryspehs tb AGhdrgeeutio ML A4ebindihg bitioded
t o, %o %;ethylene vinyl acetate), poly(vinyl acgtatg% .
treatragnt. Ebmdetpmsiopad snonfering pERMHMRENE FEPQRsa i HbidreistaeE KL A-4
bindifEe ey b BB s B R i ol M AR e Y ST o cxample
by adjustinge @ g., mogidyiyger suspénding)the V-4 bndidg/atibpdatrdatment and/or by
. pol Ut ne terephthal ate), polystyrenes, polyvin
adjusiipg %ﬁ?@,ﬁ gﬁFWSr@BwF}WﬂF?ﬁj‘@? rﬁa@m%ammm%ﬁ%anéﬁ ?Q the
Suweaﬁorosulphonated pol yol efi ns, pol yethyl ene oxi de, and
copol ymers and bl ends thereof. [0107] Furthernore, the
devi ces may be made from any bi oconpati bl e,
bi odegr adabl e or nonbi odegradabl e pol ynmer that is
mucoadhesi ve. I n sone instances, the cavity nenber,
ostial nenber, and/or nasal plate may be coated with a
nmucoadhesi ve, which may or may not be a polyner. The
devices may also be made froma polynmer that carries a
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al  oys, and conbi nations thereof. [0110] Additiona
agents. The devices and conpositions of this invention
waoayosfiiardsher i ncl ude conponents such as preser Parivge®es/012493
buffers, binders, disintegrants, lubricants, and any
ot her excipi ents necessary ¥ maintain the structure
and/ or function of the devices. For exanple, the
pliable filanments nmay be fornmed to contain a

p[QQéP] the gslection 95 pdinptment el theragewticasaimaendanay /be kaspd pn a

detemﬁﬁét%ﬁ of aecg}g%%ag#' @f/‘gﬁnﬁf Fﬂ’% %‘éﬁ@ﬁ% Yoas QI' 94‘ 4%51?&?&6%51?1}%@ in at

least td (bctﬂgglaaiabllnples pbhaardiao diferent dhlee fipal ¥ m‘:‘fje(m fwhioltas been
devi sticj.z ol vent vvo i ffuse or

admingsiafed fVL A a bRty he SRRt eIochE SRl

s1gn1ﬁ%9§1ﬁuﬁ‘1§ trﬁsg?g%ﬁb APDA- @B‘iﬁdﬁ%@?ﬂﬁb%ﬂ% 1rfdli}%té3tﬁ¥ﬂ fhiating,

nber to the pol yneri (of
contmdmg; adiystingcor ttoppting admidesttatien eﬁdasﬂealfmmlatmaacomarb pgat pgd/or

h f t d { th I . t
therapy W 1P Ee Yt B Beretioul it enfie i i Btalio N arctifically
signifishrtUsnfme irdpored tb al VL R4ABIh@aE ah@dobilin Eﬂlehdi%%[(ﬁo%léeﬁ samples
previously described, the plrable filanments ma

obtainge Sopresub) el Bws bR dhd heélspf@r ylimsingtthe dotgh é@h@mﬁca@mcabﬂgent that
is admtnhgte(r: \#é téllé/ev L EQF 4s rée eﬂ%e%g&ﬁﬁ%%l%gnﬁlr@ﬁreg{ment may be
changd:"tb’fmndh&?ﬁdcﬁtl@‘faé pbatrgiab@tﬁﬁlic e(@emsm)@ I;l&f@1&mho &Szver or raise the dose

pol yacrylic acid and any of its pharnaceut,i cal
ofa c%@ﬁpﬁaa@mésfé@dtagent@é RSISRYe 0T GRargRley A G&Eﬁaatwf an immune

[

resporg@ E@%g‘;[g& gﬁgﬁﬁﬁéarg%)tog% %? s )Pgé'ct %ﬂaﬁ,})é %ge{'/spgx?tga’tmé oR¥bntinuing a
treatmpmﬂ witly el mman@guppmmm@mamemczﬂ@lgym etyl Imbaohehbodiments, an

i RSB PAEL Bob S80S ELASEIE: ST 450 e

respoﬂ%@ kd HVOSE4 PUFRORMVOGPH a §i8EleWislsSical sample obtained from a subject
hydr oxypropyl net hyl cel |l ul ose, and carboxynet hy

who h@sabeemtwgted Vo1 § Yadeh Bindingsantibedy. aBoligvgns the sglsction and

admln%s?li%h?ﬂn o? z!l %c%c? fhel%gg%t I%ge%n% %16 ; e&g}en{; ?%}%@ﬁgt&?e oef 20 e1mmune :

respoﬂSb Bed IV(LSA—4 bTﬂtﬁngimibbdﬁ iflegcdrihed stibsequdt piddegical samples
formul ated with particles of an active agent disper
obtaingd frgpstds sylactipashhsmadaanddugr prgxsica hasis yoradiusting rda@ therapeutlc
]Egunépd formul ated to provi de sustained rel ease of the
active agent. If made from a nonswel | abl e pol yner,
e[0941] The tétchmightyaodfi addingully sipnificantineasee wipdnketo a VLA-4
act i agent from ri x is nost Ilkel achi e
binding by Voror B BIORESEH RSO ORI At At Gpent time
pomts% 13 Hn*ﬂﬁéu‘é& tObvdliie ChbMBrcAlE Bhsdt, Pk fiforT¥E RisFeskidU OF an
of the sinus. Factors that may inf T"uence the rel ease
immukg respanse in telsubjectso @he ¥harbeindingsniibedytherang. an@ ofpn immune

a | es he S
resporgg?l vgltLé%(ir?t“% %xﬁ g §ubé Ctt nbaézoog gg?ﬁam{ }O/Me oﬁ))g/ l{@re(agsd level(s)
of at 1é¢REoMOimBidolly that bﬁqtietorwwﬂm binldhgy AEbBOE a0l nﬁl?\be(‘aecompamed by
manuf act ure, the exposed surface area, of the device,

the ongeiof onp prvETePYAIOlRLIGAb FhARgET it SYSRSPIS iethgsybied; Pagggession of
on il SEATLOR & RluBluid VRATRbEMARNTRS £3) b LuObr by »
furthepnmterasrgmdhds lavel qifethe aideasn ohmahtt’n@dy that bimds td thmthe&abduﬂc VLA-4
a bout opne week, | east about two weeks,
bindingapliBOh SO PYeraBe RGRSHIOR 0f & TTBHET ABRLE MBI Qe Ry inerease
in the ?évei(@acﬁfat A Une LUBIHIRAREbod, ah§BS4 d@é?@éé& i ﬁféq@vel of at least one
s, at |east about four nonths, at |east about

f|ve nont hs, or at |east about six nonths or nore. In

one variation, the therapeutic agent is rel eased over

about two weeks to about four weeks. [0114] The drug

rel ease profile of the paranasal sinus devices may be

adj usted by various techni ques, such as through use of
dlfferent drug, polyner and ex0|p|ent fornulatlons or
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ot her techniques well known in the art. Variable
rel ease of different active agents may be achi eved,
we 206102 segnment i ng the drugs into different Payaiss06/012493
reservoi rs and/or mcrospheres, as well as by other
techni ques well known in tHé art . [0116] Del ayed drug
reI ease as shown in FIG 24A is useful for adjunctive
her ap as when tapering off of intravenous or oral
of the %@?Qﬁlilf‘éé Prirspeased Mithghe epet of the parpantespersewlienexample, an

il 45 Bk AR AR B0, AL SN REC A R o

progrezees gthe prbelomdmant) antéhoelies enayassvigch dam IgM kb 3G aﬂb&dd&s Progression
useful for cgronlc di sease int enance .th W t hout

of an I RYReRONSLALTR iy bO BROORHANEALY A PEEP Vb Gpe ncrease,

decreaS® W 80 atibBPE @R or I?f[o?é’ bP’ﬂh@ %ﬁalg(ﬂﬁﬁo ica® Biinob 06 YWptoms or
concentration of drug maxi m g receptor targ

the ongrt of peg olunore@déitmnal[ Iﬂmls}oguml clemgedhod sysaptiomngy Regressim, of an

as_shown. durin 1rst f e to t
immufirefafiin §oblcd (54 hetpolft phars biiiile b fom Papetiderized
by a dbdRERE i R 16 Vel¥)Ef (ﬁféd)rflﬁre aﬁtﬂﬁidwsqhmcmérﬂléithfe{awmvm 4

into the adjacent surgical anatony. [0119L Del ayed
binding gptikodyr dgierregressian of immewe rpIporie@ismay pe arosinanier by a

I |10 L on_of.
decrea?éf)gfu %%ﬁf s% O%Eaz r@%é]?g\@/g or rptt('g];%y af Lv%y}e ?ng SflOlﬁ? Bi E}eﬁrecla‘ced
that or@etg pmgais'smn aiﬂn&ndgeismrredfeasimmm redpom tbr tEéx@eu&é B/LA-4
ncr.ea t he deV|ce is fully bioabsorbed
binding GBKbABRY % sl Sy aptogic %@f&h@ry e dpigetable changes in
antibo@) id¥kRat i on trauma or conplications due to
b1 oabsorption. [0121] Conbi nati ons are possi bl e of any
of00#2lePragression anr@rageﬂseiaﬁ of g alinieallsbsignifica rimniung response to a
Iri.ous reIease Qr one or mor
VLAY g by BT o Rt an B 46 et ket respectively,

of the V& of2dFantiBoOMiRi K184 @VLN 4 Bihdidy a*dtl%d}bﬁi 2U§lb_] é‘c% |sﬁ¥iﬁl€s over
bysubstantially zero order rel ease, fol by

time. ¥pieyamply, slureartiipedy, or ¢ spbelinically argn}ﬁqmsekuﬁl qf [an antlbody, that
spe01f @91%; BlﬁH g 'Vci 4%9@11'% Qf%t b%ﬁy sfr %e&é}ngln?e%\é:o fblg yéssﬁﬁu Sa)qgs%sgﬁlple

from a&mbﬁt:taid Mﬁimalﬂg sﬁgilﬂﬁditnﬁ’&@@holﬂeﬁ untissiie thaispediaedliyedihy a
and ul ti rrately any . i nplant elim nation

r Q. order)
VLA biading 3{1F1L?f%}1 isdgtegniied R be Preserihiint seeans ghsubsequsabsample from
the su%ghqrfi‘ gtlh(ﬁcﬁg Eﬂeod}ls&fofqﬁ‘ﬂnﬁ e-ll_@égoﬁ rtB' EAOI binfhg antibody
aranasal sinus device rtselt
in the $ubgach pBrogreassibu of ti onmukoresporaepd :eVIIAhe bd&img;mtfm;ly in a subject

may b Aol SR Pl o ADieRr lyeeremhutbo et ipetauh Bl o
VLA-PbRMingenibéBomta R66hd & shs@aum%ﬁwe%lﬂ 6 lsHbiBctQURRIParédSo the

in stenting or packing to prevent the |ater aI i zat'ion
level pmsemﬁé the iiad or picwiowasampla drooc e subjoet. dYegtdssioniofiah emmune

T T ——

an antlhldiy thiat spebifivattyl binlds 8 WAL S Urtiiadies antfboty &k 8 8idoad oﬂ!’s\l’osequent
vi ce incorporating a solid, sem-solid (ge
Samplvg%ﬁ SPIoGbFAIBRAR 1l ey ek Riescat & the i Haliss piREaHstsample from the
Sumecpractlce this nmethod. In another variation, the device
may non-occlusively maintain patency thr ough t he
i [9p# NN dneaspaceofithe dnyention, dtnm@nﬁine reh@unseen@gcbe catedoyized as

either P%shté\ge{ orrg{eg%tﬁwvse&%s%ﬁ 3 dwga[hgg a(e lgg lé@lé:s?gagg}%gt a therapeutic VLA-4
binding Bty Y hbtPe 2G5t RATRALR clﬁﬁ’dﬁﬂ% %fgmﬁ@ﬁf thresR61dN 35 Some
passage by which nmucociliary flow may trave Such a
channel may be within and support the structure of
natural ostia or within and support a surgically
created or nodified antrostony to the sinus, but nmay
not totally occlude such openings. For exanple, any
device with a | unen or pore such as a tube or cannul a,
or stent mnth a Iunen could be used to practlce this
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antiseptic substance; 3) prevent foreign body

reactions by incorporating |ow dose anti inflammatory
weubstiamses i ncl udi ng steroi dal and non- st er oi #ai/US2006/012493

anti-inflammatories (for exanple i ncludi ng the

anti-inflamuatory effects o | ow dose macrolide

antibiotics); and 4) prevent device mgration by

$ peci fic active or passive_ fjxation and anchorlna)éfl .
embodiigghtsy é§llwe%1bp%glaﬁé@ﬁ ithreshold wanots dhanguedy Gre: etore Han 2. 3,4 5,
or 6) sg@gmﬁg&%ﬁ?ﬁ% e C%\}ﬁgpf ﬂngﬁ{ g agﬁ\@ eésﬂ?édtig%re-%une
subjects(i.el, mgnerts Who ha:xhzl rmtocpdemed anﬁ ddsesoﬂthﬂapémas adAadantibody). In

. O,., Silver .chl or er oxi,de, sil ) )
some gt SPEayHiedt g DRI\ Rt AR ST bofpin Sodientaythe subjects
are dls%ﬁ‘s%dgﬁﬁélﬁﬁ( }’pe&ireﬁ@;t\ﬁﬁl ﬁiﬁlt@le%c%@ﬁ§ 8 dis@4ke, or rheumatoid .

asrra et chi ng”get c.) altering the physical

arthritig). olpmemele@@Odmen’q,eths thresholsl leveliihe Ofemiaregrams/orlderunt. oln some

| f
embodiE XS the ol et TR} ot 5 ki oRr AL i fpance
NP4PEInUSR Enitod dEXdre MbiCtaavih Hdve De@admigisedré®s VIRey ontling

t he physical | ocation of the device. This is useful in
antlbO%frﬁy 6 caigRotiged ap Rting intepns/olptdeastburerngtegeries. 495e qateaary,
» s
referreg% gg{eﬂﬁas %J{tg)% g&lﬁaes%?ﬁjt%ﬁtespg %’él&h?l:’ﬂélg(ﬁfl% ﬁ%ﬂﬁ&ésualgﬁ 2or below
chmcad:lg m@mﬂiﬁaat thmshokdflevaéd @@ edsubjacginakhioh ankiagies twherLA-Adinding

flowis_interrupted or inpe by
antibogy et ok SIS i eRAtRoB 068t 6T B! SO ER G & oM Rea] sample
tl CC M
2, SPOSRUMGCEE Y a0 s TRShor AR B g g

positivgyj sifaledss iselr em incwhiich bjndityesantitvitles bxe detactdsmboae b itlveshatd level

abI as of such dru r ments (e.g.., ..
only a 3R be P B eS s i Ouf 16, ootk obve il i e e
ant1bod1@§ theﬁVELQx 4 bRl \anidpey e hoR@aBéted at SMbAGIukbAX time point separated
hem cal | y open” the bl ockage and to increase

by at 1@%&&@ Aestirase therlast diameappiad) BB E catperry, refeeedipharein as
“persiblt3sifPE- e 5&&%}&%@3@3@@@&@@%&@8@8 Wb e o
thresholdderel b peedterdast hathbst dfimerwas tat seonthnse, tber, fige, fma)éeven or
Thi s contrasta W t h previous nd cyrren teachl ngs.in

more HR@PYInts| SEPafRfet BY driieirpem;thgsehedd Bremigiie <%c%mefcarrywhwh

ant1bo@1|e§ & @VE%—@ fonﬁlﬁ{g éﬁ%b@%be B Sleteltel a8 Lot Rl B %8 lélg’tsaeoout
durati on. addition to treating any one of

500ngtohlgn o rtlafms rfomro ﬁeci Spa sentaseimae hmgzm darhplenebtainké from the

vi ces .descri be urln
subject Ut Bt Sprso 68 7 AL e TR e T S BpaifiSns, the
threshdlb @fitaR@Lsia€ 1dabilMBOMENY, 20/BR%0L 412 68] T/ 88S9M br BRSSays. Patients
passages. For exanple the device may be used duri ng

who arg,“paisistent BesitivY” may kavels Ipssadstfinaes foncVLdrhantitedy ﬂmapy,
. |
s Lo 9 8% ASE A B RSB ropocr

diminft®urigeffidacy. ermval or adj ust ment of the t ur b| nat e
b ). rhinpplasty generally;. sinus sur
ﬁ%ﬁgﬁd’aﬁ 1q b apnrptigied thab A negative snbjRct masp cpmetai teangient
pos1t1v@' %ﬁ%ﬂh&norfér m fﬂ&%ﬁ{e aoger.ﬁ JﬁEmQ;@ fifa }%annﬁflurIet}@sponse
: si nuses, including the ‘et si nuses
develops hlmd)pétiasts dony) spenidieil lnlumbyr of tm:xs peintsf e.gn ha]easi itwo Sierse, podtits.

d_si nus renoval ,in rt of the . :
PGt PR R Rk iRy e cbieed Hosiiin afteminason of a
single pbdili GBdek@lf), IndmdtHeh 8imBHYinicHE ta'tﬂléré’ﬁ}} ﬁﬁ?f 218 cheﬁig@@ ba<28 uBbn a
any of the above sinuses or the nasal passage

i ncl udi ng throughnasal, trans-ostial, and externa
punct ure approaches (such as through antral puncture,
trephination or "Cal dwell-Luc" procedures); surgica
revi sion, dissection, reconstruction or repair of the
anatony of the paranasal sinuses and nasal passages,
|nclud|ng any reanaI or adjustnent of neoplasns
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may be placed into the sinus using various types of
sinus inserters. The inserter may include a conduit,
we.2me/10megat heter with a |unen. The conduit nayCDaIS2006/012493
flexible or rigid, or my he designed to have varying
degrees of stiffness along*ﬁTs | ength, e.g., the
di stal portion of the conduit may be stiffer than the
oxi mal portion. In additjion, the distal portion_of

) 0 J d :
detemflﬁ@l%hm ubjpgl isgdrapgieniRpsitive sHBjGFtatlB gok anofhigs prppdiment, a
i _ : g
therap B e P i llon (1 G081 b g pbtiive
subjecangul at ed from about 0 to about 175, fromabout O to

35, t t baut ,90. I f desi d,
c 09 &5 Bisofised FiSTFear Shinad bt RuPotted ik Misgons kbR ifaand
persisteft 26 réTRiveaBRhE and 9111?§13@t-iré?1@ﬂﬁ9:§&5ﬁ:stto %E%e@%téﬁﬁ? @obifiP8may

any bioconpatible material including, but not I'imted
becomegiegali v giladatsr dmeeiceprdinghy patients with ppeilive respanseas sheuld be

moni 5 . B L LB b BN R s o

the thérayye phd/bathetpeeseficeCsfvother REhigal hedifdfationy dfnpostive ig@nge
pol yur et hanes, fl uoropolyners, poly(vinylchloride),
reSporged conbi nati ons thereof, depending on the anmobunt of
f LB P iakbddin o B 1 J ; LOSEr,
PP i 0885, B850 08 rLALES) S IBE e .
the riskinf arelapsehinerdabes witls thallerpytidoHfime ket @ positivé iminuhe respanse

. than one device may be preloaded.if desired. It may be
persistsy QLG HATHT ™ Ghe GIALHIGH (Y PALEr (erupet PERY BpEs Gapent tests
positivy ik Wss tRpd A€ tHah A RAPH A GAREH PRhR M4 pddeRt fiins positive. In

inserter during the manufacturing process. Once access
one erpbodimght, a palient maydeiidentified ssibging at tisk efrasatheddion in therapeutic

efficaqy {3 1 sk OPa PP EE R 6 R A Ao bR R RO e fest
admin@atib® bf ®fhetdpRutleViaes binkidgtibady.t n o EhRodinSent, this risk

) sel f-expanding, then retraction of a sheath al so. )
increageg it the PopiEive HRmupe FRSRese Petsistefon a1l mgrtls, and faxthes drgrepges if the

e LS St ORI | . )

posia SR SO S L R0 PO OIS, s popistnc

for 9-ayoths afterathe Edst btimmigtatioh ef thertberapeutichd_ Adndudihg antibddy. It
e balloopn.lies within the cavity nenber, | nf]|ation

should S aracgiey BBhPrisicRts, OF Mptedap qd YEFicVSP HEhsknctegses the
probalil8NGe: k5. aAédoE@ihgl%?ﬁi‘fﬁ%@ gxeﬁﬂ)@ﬁﬂi(g}é?ﬁhér@%&}pb@aﬁpropriate for
second expanded configuration and confact the sinus
a patiapawithya eadistentinpasitiednopmenesponses dldbeevgs étishainld e appreciated
ositioning the inserter to.aid with visualization of.. ‘
that o R3n Hiciteiitos pFs BSFHTY BOTL R Wedstione  Eioply dntibody
therapgneed heét RrmscRMesuddfunles dadcorhéslidllfective (€.8), b 0yds @ substantially all
description provides an exenplary way of a how a
efficacy)) pg causgegibeenggative clgucay @w&gwmw 0 a sinus using a
o : i . ; . o clndes..
210043 LS GhbodtiiEn,; EEnbIIAN Fhclabph&ELLKA B HTRebody
may be dixcogpisnatl ifhe apathdeat Biisdfidctipoot is dosingisRafieciveness in a patient that
condujt haying a lunmen, and a sheat onnected to a . :
has a belewAhieaid | RAbE MBI TERRORFn g Joek of efieag (I egyrbign in
o TR B ALt S Aot EpOE gy B0 pte ot the
ineffecineness .of thetaddtrent is dudistame omeyore feetord ethadthan e @dtient immune
thro the l.umen of, the conduit into the dista ..
responsg 14 R S5O TR o RO G 8 Ot GRS I popositve
resporfst M \Get&lead. C&(eco?diﬁ%ly,a{ﬁtehﬁhﬁvé h@¥iRIn® A BB chiki@dred! CS.
4A-4B. [0131] Method of manufacture . The method of
preparing the devices of this invention will generally
- depend on the particular active agent or pol yner used,
formof the cavity nenber, and the rel ease kinetics
desired, but may be nmade by any one of the nunerous
nmet hods known in the art. For exanple, the devices nay
be made by such processes as extrusion; injection or

.



literature. Efforts have been nmade to ensure accuracy

W th respect to nunbers (e.g., anobunts, tenperature,
wenee)1p7962t sone experi nental error and devi at POWUS2006/012493

shoul d be accounted for. Un%ess i ndi cat ed ot herw se,

parts are parts by weight, "t€nperature is in degrees

Cel sius (C) and pressure is at or near atnospheric

pressure at_sea |l evel. AU conponents are qptainable

c 6990 & %409&91 BerApBEsTakdipt hiading Aei videse antikodypeely may be
compMéh ko Fdﬁﬁrférhcﬁtutl@s QF%VQQ Eib@' rﬁéf’eﬁ%reﬁ bford m?hﬁﬁlgﬁﬁmn of the
e Wt

Fur oa 0134] Extrude er was na
first dnmrﬁ‘éIsAHﬁbbmdmsgamebal}d plolwe{ &l a baimparttento a grerminunkeimount is -
The desndrl d T e furoate content in the devi

not ngeessary a8 disgussef E{g%g}gcqua? g Rpsitiverjjgmune response may be 1§<%tiﬁed
when aivicBlty El%ﬁiﬂcgﬁrtﬁ&sﬂélb{ el dbe6d thgBoRIS Eﬁbuﬁﬁﬁ%‘[ﬁn‘i‘g hdtivity or

nol ar ratio of 30 DL-lactide/glycolide and had an
antlquyﬂe‘reémrew@émsma;pabcnt@mamled L/ g. The inherent

viscosity was neasured at 3Q0C with 0.5 gnidL pol yner
Assays@nd &stacibn Methadschl or of orm [0135] First nonet asone

furoate (0.5 gm and the pol y(DL-1actide-cogl ycolide)

( 90031y Nccweling Wi aspmtycﬁ”dhé: mvertidiy heinestoid amoae of 40 agiiody

Athlnfqd%mg cast omthe resul ting solgtlon The
TeSPORSedE afspY aFllsé‘éFSF hefeipag auphiahEsF mas boperha e

f

Alteﬂ@vél?@&ﬁ]r?igﬁ%\%:éﬁéagﬁ%ﬁé lgeg K Pgl)g(cf,i %ﬁa(% eeone%ﬂ)o‘aﬁﬁént thb ghantltatlve
data Imydbeﬂmhsmml into 4 queditatiNeoutpat &.4i Whetm:rsthm aibuet| of BBt edyds

" tmt’?l? | ter susedto extrude the cast film
greateg ﬂnﬁg Osen is a solid block of steel

afmﬂz] &Qlyrmltame @ae@lm RF d@tB&r%%%nolﬁ@of@ﬁtﬁbb@?rﬁfe Biing activity

hol | ow core about 13 mmin dianeter. The )
may km @@%&@ermm whetberr ibisreddeast asthensheldramoyat oactigiig. Detection
assayéjﬁlf &re{ch;Heo ‘rzvg d&%mrnégetg%o%sr{?%h &f’t{éﬂdeotsct{ggsfogﬁ‘ %nqr?gq binding,

purlfyiiﬁ?g; hd:rﬁ@ﬂng,l qilamaﬁjmgsaﬂi/cwl otfierwise genahllE @étectﬂigrmﬁsodiessthaf
mm x 2. mm The main bl ock of the Tiniu

specﬁéﬁaéléfrblrrda@ %ﬁ@ﬁ?@?d BWU%E@% %8> forsYih-ard biRdingdnibody, or
B S B T ] S0 060 o
limitedea,samzﬁne hiek¢demuenaisarbentodssdyls éEbISR)I(chtkthng:, dat natl limited to, a

stand i S HED LR PT BERGS B LR AS PRI RBUGREE CRHD.

immuB¥fabibthedic sRFE BiforoiBuleRALSs, &ﬁﬂﬁﬁuﬂihééc@ff@ as§alys, Q:flé»luﬁ{‘ﬁ’escent

on to maintain the desired tenperature. The cast fil

assays tradipignmugnprenipitadion [agsays ghlP Aneind Westeradblotat &n addition,

1mmunﬂ§ért§c%1r?9t§c%81q}\1gs fh@tp/ g%gudﬁgeﬁ;pq%%gg%rﬁ)g B%pggrhgﬁ)o‘d%h gas surface
plasmich $€sdnkrze(SARY, Qﬁ?%uida& nidde rekoamite diltve (MNDpfAlﬂQ)dgﬁ cmﬁn
pl aced, on the end of the charging rod.to aid in

examalsﬁﬁ@aﬂeé MeEsin fokaie B asaeys URkgg R rbalized Y IwMebm@pg antibody
attach'éﬁ ?oe g%l?ﬂg%egg g a%LiOS?&C)lgx?eo%igc{rg il (1112ﬁ1at§% gﬂtgﬁﬁtrﬁé% hEE that the

mventﬂmamgsm@ erspehts tlag igdludy assey's Nﬁt}nu'esilrfaw attdchenedt sich¥i.ged binding
. ea t t he extrusio As the ribban fiber

antibdly e g P T AP I AR Hedc RP g odEiectom o giss fpydnelade

1mmu9@ﬁ¥1§)\‘&"tr1@§§sﬁy§1§21{m ARRLIESIV A ARASHORS (136 4 MM X

gm charge affor ded 7-10 segments
electrwhegxkutrud@aeﬁqekféﬂlé admunzbei n@u@fulemgumodéte@tmwnetmw have been

s TR SR e roh S L Bla PSS o oo

[0136] Extruded ribbon fiber was nade with nonetasone
furoate, triethyl citrate (plasticizer) and

pol y(DL-1acti de-co-glycolide). The desired nonetasone
furoate content in the device was 5 w % nonet asone
furoate. The pol y(DL-1acti de-co-glycolide) was ester
capped with a nolar ratio of 70/30

DL- | actl de/ gI ycol | de and had an | nher ent VI SCOSI ty of

~ A o e o " o o, ~ N




about 13 mmin dianeter. The discharge of the core has

a shoul der that allows different size "dies" to be
waew/based on the desired di aneter of extrudedCTms2006/012493

For this run, a custom nachined die was used with

internal core dinensions of26'3556 mm x 2.0015 mm The

mai n bl ock of the Tinius O sen has heater bands

case by.insul atiqn and a_shroud that allow th
Gulbip i ECepte b TopDe e deetib, 1056 89 Dakarapet th U987, sach
1nun%&§&ﬁ%@%%?ﬁ$ g4sed to neasure the tenperature of

he Dbl ﬁe cont

rol systemthen used the
t HGOSﬁj dowpe espeat, ae ssshy isparfoemed t;rdetetdua phesaheer ofladhinding activity

0 Thr oughqu e, ext rusi roces the heater .. .
for a 1 AT¢ bt FERORY in S HGIGI L P tais SR ciaept B speeifcity of
the bin@iFRRLAVY Say HBevAAREd by HoeMhiniMRSwIRART I SBERY bhdHB activity
were | oaded into the Tinius QA sen which had been

is spegtigi for theatled-4 inding agidhodx asvdelien i dier inean 1pueefcreng fagtor that

may tget}\%e %%@ t%% b&odgg%;rél\%%rﬁglegg g% qt) eco orécg %iatr Igfe pther demg‘%actor .
C i‘[&l)&i] Nigspeetd of meah(ibnltlﬁnfrﬂa@ 1ﬁ&1ﬁ@€a@d 459y thht R61vES ediflacting a
The equilibration time for the blend to nelt |asted

biologigal Sﬁ’é’@lﬁ withy apiranpe bidizatign @pwgyhtoelmqbglp@rany Fingligg activity that is
preseﬁﬂn%@la@{g P szﬁﬁeﬂg eth@BbA2Ed GRS g\élgfﬂla%/ §,B aet%%tlég umg

renmove Fom { dls arge area he "extrusi o
detectmmmotﬂy t hn:mnblﬂllam:mnfankieietemen moiemlﬂsi ﬁdyfoepms}tdaavely, immobilized

TS R P T S SRR S L b 1
one eﬂrbgmnféﬁ@ raﬂﬁnﬁ{cfb‘il'iﬂﬁgn fioldd %ﬁ?'ﬁ%%ﬁn@fo @éﬁlfd%ﬁ&refté BEurface

each having a length of a 100 cm 38] Vari ous
(e.g., mmﬂmf ﬁmdtlﬂﬁellrplbugom fhetserfacvvecrfelnnﬁsldsAfmatbmtc thn another
|cat|ont chni es, S|mlar t,0 .t.ho SCri

embo n‘é’l and n&n%%gza?on% tg niayb 0 aétii\x/ckllqd tpathe cgg G a magnetlc bead) via

a covhlentot oatidr OikeRQS, the PRGobItYAtRE MiE Mgy BEBOHEEt& to a biotin
nmonet asone furoate, plasticizers, and porosigens and

moleaylpapdaftached fogebeatl cented withsirepirpidisep adiasirseaptayidin interaction).
In soth€ E&%bdlﬁ&%{sa{q%{}%g&l Fﬂ?%@éﬁﬁ%ﬁ% ¢ é gﬁllfgc%)qr ta(hleﬁf& P @E)Fexample a
magn€ierpezsli ma30b51rmﬁolnilibéabcm 4 mhgnaicpuehey. Simtilgrlped ¢harged bead may be

trysion, OVE S AND P FOR EVALUATI NG AN
immqp Enﬁﬁé%%% ewem@gmq?@ AGENT Rel at ed
AF[M)SS] A b@sﬁﬁve[ 1%9\9@111 % R %e@ﬁﬁinb& ﬁtthé’ BetbdtBd Qi'ﬁoﬂﬁt' Fhdding activity

under fromU. S prOV|S|ona
(e.g., élmm@mt pﬁhmdmgu aatlvmsuthb‘ens capBEhyAbd 1mmpb1é1damqn mbleﬂy) is above a
005

LTINS T (R RN, O —

by m¢1ﬁdﬁﬁ@ hlc@ﬁlpéﬁﬂlcﬁi @sletyolnetn@hsgay | THe Sdhp&Hion nﬁ(ﬁétl}'&ﬂay' e -
onse to _a therapeutic agent and particularly to a

1mqbﬂ&eé b‘él?b?léd E&’rle“e 4ibindingantibegyphas mey\peAndudgdigicagipete with the
a f
1mmoi%ﬂ%/ﬂgﬁ ?1‘0%6%‘][%@%6#)58 )aﬁsag a g}étg% gfégsgglg:% eof E:%er (‘fOé’n eltltlon moiety
reducatvﬁ)lelbahin% daivity by at lelagt ajple@aaﬁﬁnai@rebmayedﬁ lcat-6ficihe Bﬁlding
transpl ant rejecti em. a, ast cancer,

acthlSYr&SﬁFfefmgledﬁ%i’? mﬂcg c&ﬂdé %E?Sétlveafﬁﬂﬁtﬁsaﬂ igneg J€ thegpresence of
the ccﬁﬂﬁ%ﬁ'ﬁ%ﬁ%&é{? fﬁg%trecﬁﬁ@ ItheocglﬁalﬁF acm;ﬁcg, ét*?@arsé\@ R3eRf:Binkd

devel opnent Avai | | e biologres t eutlc I NCl ude
percepiuBy/praytrofT, ¢l lsndwg pcf}wtyzimeuetm(med tq bebmrt—spmﬂ‘mkand the initial

posiciv 188 M ony LGB 4 ndhd PRI Sor SR iR roponse

(rituximb), SIMJIECT(r) (basiliximb), REM CADE(r)
(infliximb), SYNAGQ S(r) (palivizumab), HERCEPTI N(r)
(trastuzunmab), ZENAPAX(r) (daclizumab), CAMPATH(r)

(al entuzumab), MYLOTARGr) (gentuzumab ozogam cin),
HUM RA(r) (adalinmunmab), AVONEX(r) (Interferon beta-
la), and TYSABRI (r) (natalizumab). Natalizumab is a
humani zed nonocl onal anti body agai nst a4bl integrin
(VLA-4). hbtallzunab blnds ‘to the a4 subunit of a4db

. 2 Y Y 1 .




[ 0005] The invention provides nmethods and conpositions

for identifying, nonitoring, and/or evaluating an
wonmsne7sesponse to a therapeutic agent, e.g., PaT/US2006/012493

therapeutic protein, e.g.,a therapeutic antibody. The

fact that a patient develoﬁé'any anti bodies to a

t herapeutic agent (such as a therapeutic protein or

t{b‘ﬁ a]peutl . anti body) nmay or may not correlate with a
Aelcascordiag haweets of H?éltl‘i‘?élﬁlam@d%erag amovgifseatt s of

mnnolhﬁ?atfoﬁvc‘féiléctn‘a P&ﬁofgrtlo A&idsm o nwgsgd di ﬁgﬁ?%grn X% Initial

an unekxpect e eve ody re i
thresheld devehsf lamdﬂng asﬂmtﬂnﬁy)be é@ztt‘tﬂrshd:dl@u@g £ lsahﬁl;blé #ak Yontains a

i can e therapeutic agent. In some
predetgiiliid L of FRETHRAE LIS Flrouep TS BiogREA- Piadingoabndy.
For exAapR, @ﬁﬁébh@f LR 15

ot hent e th Q?@*ﬁﬁél?fn‘%?sf%%%@ea“#ﬁ% SR G
about @,@lr abow 200 pexofmédnittohantibtody sl df 3 assayg eTimramhdnmt of antibody

ct. I f
used to 31 gl ine, &)]% Ilﬁ)ﬂ ﬁeg Iiwﬂlcr_jcge]tt Sn a%%g éenes%/tfyétygqf tllhq ftsgp}i yIn general,
the sensitgfﬁtyfof danissdythepbotshsidRMl to Ibs sHEINE e tHeYan®unt §P‘a°:rft1b8dy that is -
%Aa dard devi ations above a negative control |evel
used todegerming,gg émﬁalrtbmﬁhfﬂéelttﬁheddrkmppneemd thdt thmamountedbiding in

v o LERLARRYL LR e BB FRRARTRD G\ he o

amount may] bt alnlmlflplwmr affectien phibE kigvelsotitdiasd wakt €ol®1). However, in
ntifi e.threshold | evel were based on a 5%

t
one e“%’&?’éfr‘efnt (tae gnalf%%dslflé%%ﬂnémbwamt@%a%@e@eem& amount. It
also shHﬁlﬂ@e %)Bfecia@ﬂl’tﬁﬁ th€ad %ltﬂg? S fﬁcﬁgtbé/ :}gﬁnﬁep?% factors .

received the t erape I ¢ agent
lnChldlag ﬁ@c&fﬁn@f anchgperificin t)f the,contrel qm:hbeda;nc e of a detectable

I 555 BRR oDt BnelSenTiie SP B soie P ansbute evalhated by
spiking $89ésag vathededngdudi Bﬁébrﬁlwti@l%ﬂ %h&et!y%% lg sﬂﬂﬂ@r torﬁi@ b @t of

provi des, inter alia, nethods of "identif

yl
controlcqnﬂh@dsaﬂhag/weﬂ il fo esighlish rdreetmmdum pf bmdmgt inDeb;ample an

s BRI yPol DELERRY 950 o o s TSROE B g i

ng) of urdebedd solutde PaM-4 birklinghantibadepér Bl 6fHsed) [Novedv@Riokics @ﬂfoums
¢ ant | body. resg}e se to a therapeutic agent. The
0 compeﬂ}mrp g%\Wte al so provides a threshold |evel
U6y, iH§
antl gxodlcesllégya} S%Jéfg%ltb‘éhlkggg tMe gﬁgds?%éc]%ﬂ lex of P 1 ]Rbmdmg
activityj, frve hiolagical aamlvlmmrthae Vé%‘\p@ bﬂﬂlﬁgnmbbhﬁrsahMI@da@emrst

oy TS0 50 P Lo G
act1v1tyf t0due wHAC bitidaa arﬁ%élﬁﬁ%éierﬁﬁﬂeﬁ%ﬁ a%E&nH‘?&ﬂiLﬁngs%aypforta@gcond

mmune response reaches a threshold | evel that can
ahquot@,‘f tytielegicAlesample, gvherdim thedeemd 1mn~@a$sesmm1@1 with a greater

oS g4 B Oy e o

presenceaofdtésasobthatsheld 1Eve v eslable patib&itto Ql@ef VLA- @Bﬁildﬁfgt #fibody is

or do.they rely on identifying the nere
indicates| & Burfust lyel ot yiling abive isgrorter thas poworencoleyiiend the second
level |
e o OGS ARRS SHE0 SRR s RO B By gpinins
activityl evel of an inmmune r esponse to a therapeutic agent,

he t esho ve e hi gher _than the

308 O ¢ by Sclin &I a5 i oA PE B Bronk gihods can be
used foy\ﬁﬁééﬁiﬂg atnﬁ%r RESHitokiMe ah ﬁﬁh‘}luhé résf)&gletnli‘ g st §ﬁ3<;v}fbr tas been treated

clinically meaningful, 1n part ecause "t he ass
avoi ds fal se positives that have no associ at ed
clinical significance.[0006] Currently, there is no
general ly applicable technique or standard for
detecting a clinically significant antibody response

to a therapeutic protein. Different therapeutic
prote| ns nay |nduce dlfferent ‘types of antl bodi es, and

o - o L, _[I__L




one or nore of: (a) lack of efficacy or at |east 10%

20% 30% 40% 50% 60%or nore dimnution in efficacy
wofhodche796her apeut i ¢ agent to reduce the number PCT/US2006/012493

severity or rate of relapse in the patient; (b) I|ack

of efficacy or at | east 109~ 20% 30% 40% 50% 60%

or nore dimnution in efficacy of the therapeutic

agent to slow progression of disability in the

with a@@ﬁme apfiloghyispel §s &V hdnd bindingeantibodys) Feyeapmplss as described

o 4 L TP 0554 ARG L, SRRER b SRS S

amourfs 0¥an Slﬁ%ody thean specifiicaily birdemo & VIeX- ﬂlbﬁtﬁtﬁug aﬁtﬂ:fodsi tusmg @ single-
r vol ma of _new or. n nl ar

level "ﬁg»tp%f?“ g&%\‘@ hegsdy scuBPfféweéﬂﬁ@pﬁwg 15 the 1ovs afe«asabov%wlmh

v, I
s PRI R SEASIy G TBgp d Ba
determiationdhatitheidétentionrof efléviet afsolubie birdingi avtjvithin abintogicabsample

reﬂect\f(g%eti{sr‘geé %%#g%%m T sgqcr@qaﬁyzagﬁts%(ié%%gga bl t%@}g in the

sampl& Ol SRoeabothéhts] Y iaextifRtibM o insAtde ﬂeﬁbdng@foqﬁé MErapeutic
vi sual function; (f) presence of a serious adverse

VLA-4hiading(aatipody lﬁﬂj be perfieried \guastitativedy foodsterming a titer of an antlbody
that sp@&ﬁ@gwslgéaszt)roea \ZYV%‘Ih‘b 51?8161%)%%? ﬁédﬁf 1211 agope% gr?cal sH CE frgla a %ub‘] ect.
t f [ODEO]aIfnt(mE agphitt of the idfehtion, ah ntnhﬁma@ﬁéﬁtlon%sgiy, md¥ BAEBISA.

nt hs, nDnths or at |east one
As Wﬂyg%ﬂmff%@%ﬁ thogtef erdinent skill frethe avtethe itam rldvridegcompasses a
numbeBF be‘éoccogﬁok hh§d&&90 £od Dafriphd EL%&%&E rchlude sandw1ch
t hreshol d ant| ody response to a t er apeut
ELISPagblmlgl(l@E@ISAsa etchdn apma emboginenei of themgentlcm the ELISA

t herapeutic antibo The met hod I pel ude? ?x . <
imesiggaf A g 51y oS o SRR ARDRIPRS aF e vengon all or part

of the EDIHAﬁiayﬂfé@iéﬁafﬂl&ﬂro%thyl ents who have a disorder
eterm ning the nmean or nedi an | evel of

dﬂﬂglla@éﬁmembwﬁwé@f the awgomn an B AS Afassay ihdudes Bingd

vy e P e 0 B GO S

coatedt mhé apsed EQI&Q @Iﬁte ﬁxay tiadh He%@ﬁ{acﬁd RRa dflslolo@dﬁpﬁﬁrﬁﬁe @r
nger).; sel ecting a threshold | evel of

deteﬂqﬂa@é@p o3 ﬂ(eele@el o & subjee aniibody thafspegifigalliiadte YE- ‘ébm@lﬁg
ivo85OUS AR kS0, 0 L bl s
assayet! msing lao|BLIS Avassaydd detetrhina gleenpresente boatisescei af aahlra:aholé amount of

bmdmg F%g]?as b ?zgﬁ?%ﬂg%ﬁlgﬁelpg plgnaxtg%er s fz}: sg%a%);ihquot 0 the same
blologﬁzb%hfﬁlé?ﬁ@lsora%%@@ %ﬁn% An ENESA R& @élﬁ’ﬁnpﬁhétﬁalor not a threshold (or

Preferably, the sane detection reagent (e.g., |abeled
above gigsholl devel ehbindiogyo thegmunbilized targell ViaA ¢t bihding matibaty is
t S e I den evel
indicad DT A% bRalARERbR GRS it o 6F aBisgl Y the B¥GHHon, he
thresh&tidodi ﬁﬁsnilublé bﬁldtﬂg&l’cﬁwtﬂ & AYA6L isiabod e@ﬁﬁr‘ca BeUEVd of binding
anti body, a humani zed 21.6 anti- VLA-4 anti body
activity present r‘r‘éﬂ SPIiltEQJr?ﬁBe eIEACCTRNIMH GRIBPTRg at leasbalnus 50 aer 1 Qoglg, 200
tdopl
ng, 306‘1‘& 40@ ?@d m%f@gﬁlgbwb 12% @gg (rﬁlg’rbgﬁa 1}% % 2 ng gg %otg} HPE A eference
antlbo@ethgt bmd:e’lml ayLAR bindegrantiedyi. tThone piibodiment, the threshold level is-
r coi dos sculiti.s, encephaliti
deterniticd 18 3Bt T 1595Tf Dk detiity 5 o pbtakergnce sample
contairiTHg hbdt 806 GLRRIGFaSeterende bhtfd$ 124t RN §13{ 4 bmdmg antlbody
refection or a graft-versus-host disease, an acute
injury (e.g., stroke or spinal cord injury); chronlc
renal disease; allergy (e.g., allergic asthma); type 1
di abetes; an inflamuatory bowel disorders (e.g.,
Crohn's disease, or ulcerative colitis); nyasthenia
gravis; fibronyalgia; an arthritic disorder (e.g.,
rheunat0|d arthrltls or psorlatlc arthrltls) an

T



(e.g., a population of patients who have the disorder
but have not been adm ni stered the therapeutic protein
woibdsim7dshe | ast 3 nonths, 6 nonths or nore). PATMISE006/012493
enbodi nent, the therapeutlc proteln is a therapeutic
anti body, e.g., a humani zed'21. 6 (also referred to as
ANl 00226) antl VLA-4 antibody, e.g., natalizunab. In
the di sorder is nultlple sclerosis. In

mb
The regfgg@%@ﬁﬁ%{m By B¢ pelyelorl gsmaspclogal; Hbgefersnge antibody may be a
isonder
munn@éﬂtlﬁﬁét&l'l Saj(lea;hggﬁ&}ﬂegj elrﬂ(%egla‘fnﬁgﬁtm b?ﬁregxatca tgg, 19%% t%Ieurolo gy
52, pagasdloaﬂdﬁﬂmdcdrpom@dﬂabmm bﬁEdfﬂBMe) r dgidewmibed hereppif thétevel of

bindin g eampntilig 4ty A ¢ NBREE SLeP A e BBaERs e the hreshold

level, #1dah€kdluble @)Qi’é@ﬂg AdtvRH & @e‘ié}ﬁﬁﬁed t‘brb% thdWiB B AR PiEPYE HEStibody

net hods and nfosmlons or identifying i'n a
that sppeifiralyi iads t@ A-bbindingadtibedynthen stidprtiesah émpruss egspense to

theVlg%#%%%%ﬁ%&&ﬁﬁdyHl%%gh%g%ant | evel of one or nore

Cal | y bind to a therapeutic
\meszq Ihi geeleraly LIS A bediodshatfunasmadpildhe ifenfich hBfinclude
ect.. Aspects_of the invention include the use of
Ob‘falmeglaéAolaé%&ﬁeﬁméer fromer sybicelwhoRasdreep adainistered jartherapatic
[ V, I .
antlbo&’}%dr(]:il%g gZ\ﬁIfA Pqun%%%gg ?fétg@o ggée hl %t% Zé.lu ab) ét?5 ?ch\ {: néactmg an aliquot
of the mlhplm Mﬂhraatmmobdizaaom hetitade Liin mmé_éhlﬂodimdﬂsn@e immobilization

antibodiginyg §€ Yis e Y G POA I AP Rt T empighed T the subject. The
immobighfioh hf@HYdy (ﬁﬁﬁﬁe% Ré1e@d 6B b AN TR P ARk éﬁ?ﬁfa?ﬁmg l@@{he

are indicative of an i1 nmune response to na I zuma
antibody, gné hecramplrais chatacted mﬂh\ﬂes@ccatd dee@gpn oméety dlsa indapable of

i.zunmb n one ect ventj on
selcti i Bl e MBI e b bR B G mnrrE e Ry (e alabeled
secondt dhgiba@eu HxampRYioMBbidIRS @éba@[b ¥ se1ebii R4y bindideHRtecting the
response to a VLA-4 binding antibod [001 Accordin

complesgingiige, A%Jp@@tno@fmmé o mvibdicon: otet henads g1t e blobelgd ssing a
variety ks (0 o b R g T HARRE BERANRERL B0 B 1ottt e ar).

One skmtﬁdhndﬂse arnniay disotet e ldbelednbirdvasttody. i pie®rRdicpfodiments, the
sanpl e f t hat . has been adm ni stered a

secondyoiety 1§ Pﬁ%?% éﬁ’?{o gwmggﬁ)gléqaﬁgn anighadyi cal | y
S{OGGB]fIh%@RJe chitogshakdod gy ﬁlveﬂtflorﬁ alg @U@A @s pﬂﬁ&ﬁ@e}é ki@ %he

binds to the VLA-4 binding anti wher e
therapqntles}élnftsé kinding ahiétasty as e lmhmbﬂizocﬂ targemmletgmltmwhlch an ELISA

e 8 S TRABR 4 LR Rl bt st o

determﬁﬁthbb @ﬁ the 1&ve] SO ABulE 8N QiR tRat sPedifitdll ’K(Kihdlsythe therapeutic VLA-4
significant imune response to the VLA-4 bindin

binding atihodsy In someembedimgnts pf thednyméioare Brsbaliguot p’éagtologwal

501000k B LA OB S

amount aiklﬁndlhg (anm\tlt}efos thejirmtobilized itdrb ey EDA -4 bifBing@infib&dy, hid a second

rtain enbodj nents, the tinme points_are separated by
aliquotf thesggie AREHBRIADIS 15 25wied By RLALA fo erulirmrwhelhoror not &

threshd1 g&%‘B@béjthk&Ylgid% fefveﬁg Bﬂi’&lﬁ Nk mﬂ%bhﬁ@& t%% A 9 l{lﬁcﬁng
bi ndi n y Is resent I'n two ol ogi ca
antlbOCBfawm@@tltva Ioé A VilrAorhbitding aigjbedy-spécifimentibodg e hubma/zspédtmé the

I TR N TN TR S

level off6ih@inriabe it e ied Bortol Or RofdBN@! saffplesq) En At s
act i v%y to}b?rﬁz VLA-4 bi ndf ng ant |Sbofgy | r?ktgs gbdt éisPbout 50

al i quot of the biological sanple; and deternlnlng
whet her the soluble binding activity is specific for
the VLA-4 binding antibody. In certain enbodi nents,
the specificity of the soluble binding activity is
determ ned in a second aliquot of the biologica
sanple In sone enbodlnents ‘a | evel of sol uble

1. i I N a



of a first anmpunt of unlabeled VLA-4 is conpared to a

second |l evel of binding activity to a | abeled VLA-4
woizawigpeant i body neasured in the presence of BCTAS206/012493

anount of unl abel ed VLA-4 Qj nding anti body. In sone

enbodi nents, the first and™second | evel s of binding

activity are determned in first and second aliquots

ne, 108 g, o0 23 308 R0 senePb oD s 1 R ADH ns: 9 s of 1,000 ne per
ml of betféngi’&yarﬂn%o el thaek H91L.AY nlaf dgj 1B§d}Egh%e %ﬁ}%géfm%ent, the
In sone enbodi nents, a first eve I'ng actrvity
threshold leved 1s\£Le,cermmmdmslahgutaaqt1alktodhe liesel dnéberdmgmﬁvityl irfa Eortsil or
nmunoassa t of the biolqgical
refereddg ARG MiniRE aftuh 107 b B sl Rbsndn aiothar g aier-4
bindinYlafitiodd MeRefepdhcé El@t%bd&?néiz%eeﬂdi@'di'&ﬁl bf‘mgnécﬁ&%{] id TPe reference

I mmunoassay foor a second al’i quot t he bi ol ogi ca
antibody mgy be avipeting antirtpsalizaoeh @ntﬂmﬁyr(o@s sié§24|dsscsﬂned &l Shéreiata et

unl abel ed sol ubl e VLA-4
al. 19%9 (N%%églggsf %égétlﬁbr} the first inmunoassay, and
V\NGMB]I A réfoeenps @ﬂﬁﬂ)@? thad birdde tdh MLRGY cb@idlﬁgmﬁibedpina@tbe a
d I evel of soluble antibody to th

ast,. a thresh
feferel\?EAnEbQﬂYﬁaﬁ%n%ﬁp iPBtgumab (fexesnie ap ot \thaldindsdoel

s Sy 008, S 1, S SO, (B

refererg:e ;anebteiydhm b tp entEnimgemayf bidek gﬁtahsﬁmhteMﬁngfto VLA-4 (e.g.,
. i.ngdi activity. In ¢ I n, enbodi ts, t he

im S BB b A BB B0 S 54t s 7075,
least 80RABUERH 90D, oRmbRS) e TRE fGeRARUM: by RAY BRlGn@Rd rﬁ@ﬁiﬁl&rﬁl

the VLA-4 b|nd|ng anti body. |In sone efrbodi nents
antibody f Bhestgbaennsmtibodysmay bejan &ﬁﬁldnqypﬂc a(l’&b(giy specifia fereratatizumab.

In som%%tmbga dne%tezgl}e rek(cm an %)%gro 4 bw ﬁgm Maine

Blotecb@dlbi@}eﬂerah@gﬂnélOporHGﬂdMEa@Qe al Lﬂhefé%htéf‘él/ em 1999 Neurology 52,
ut_40Q n about 425 ng about 450 n

page 19’6%)ut1 2p4as & Emmg apbbrdysba bk@qhﬁnataamnb Bmamngqsb MLA 4. In
0 /
e GRS 01 RN 5y A P3P 00, B
Antibadiy ibitidige ertipetitioy rmdyaiie dearonesredosing stahdued frt%ﬁﬁfd@ € @ssessmg an
oA B B 120 RS TES b o
natahzd!nlab' Qd VllAaJﬂ d I&%ﬁ@érﬂ@ocﬁl‘h@ﬁk 6{99 feséﬂge '39 é{xﬂm ?Qﬂeg%p&q)ﬁcally
g., about a solu ant
binds tt) I%f( Ltfxdl bxh@ng/@muodm i detnlgnlaﬂd ustm;@l ¥ )ondgmg ddsAndea Ibevlgilng

N S MO AT

sampld) laGicHsachrRIRE IbBReEn O A GHRRNAE Rftidody 2Bat8®BA @R EILAS & plate and
dilution of the reference anpunt. |In certain

detectabliahelae V-4 binding antibogy iisoheficar(eigh awp-immobilinedhnTusdan

SIS BSSTRITE S  F LDFIRS s
the solqurhas@éndltri;gﬂ mdmhaiﬂf bindihg atc{}fby %]pg&eg(m 1Be bltomgl%ﬁ) gdple.
odi ment s, i ndi ng_anti bo
G Cor ARG i et obsay eiteLsamplaish hasingmalilisasiagibody
under éffkch{'l‘@céﬂdﬁi&ls Bihg %ﬂ@g&f&ﬁ'o@ éuﬁﬁ&%ﬂt?{g ?ﬁ@\{) %% ﬁpﬁétpo%dé{f

t hat bi nds to nat al umab w th sonme
immung epaglaxen(pgimary émmahe penpbxa) fis gﬁmdlgalllylaondztser toﬁ edding the aliquot -

ot AEL R RO B AR L oS T
immobilized @@ BEIE S/l padSincdbatia® iR H#RAeE TJFBJBe?l-odtol??infe' 168¢ enough

and second assays conprise an i mobilized unlab

VLA-4 binding anti body and a sol ubl e | abel ed VLA-4

bi ndi ng anti body, wherein the soluble | abel ed VLA-4

bi ndi ng anti body is |abeled with an enzyne, a
fluorescent marker, a biotin marker (e.g., the VLA-4
bi ndi ng anti body may be biotinylated), or a
radloactlve narker In sone. enbodlnents the first and

.




subj ect. [0013] According to another aspect of the
i nvention, methods of selecting a therapeutic reginen
wobanicaomebj ect are provi ded. The met hods i ncl u#eT/US2006/012493

assayi ng a subj ect who hasigeen adm ni stered a VLA-4

bi ndi ng anti body for the presence of a positive inmmune
response to the VLA-4 binding antibody at first and

second time points, selecting a thera eutic reginmen

for the imm@bilézaskﬂ@pg@dy todfomn ap impwac semplp £ togbing ) a molecule or

comp%dng%ﬂf%%ﬁgﬁﬂlﬁﬂl tdcﬂs%fﬂfagfs?es\gﬁtgg%{allcﬁl% ?f ntglé i%gﬁ@gi&{l sample.
The mio_hﬂul@aﬁ edmbyuﬁchmth) B@lﬁb]l@dﬁqcblﬁg adtivitg asty tee 2l 1ndmlmedlah§lbody that

. can r eshol of binding ac t
specifioply 51@5’ S%Efﬁ Ofimmna'ﬁéve'gﬂu%pée%ucs'é efiggencus
antiboB bf‘{egbﬁtllof fhﬁ?bm!i@tostﬁm L@U@ ‘Bﬁid'ﬁ?g‘&&bﬁ?& gy ?&euﬁfﬁgnd factor [RF]

secon me pol nts are separ at ed by a cli n| cal
or an gitighatf antindy)t iAdfker plais tiow, thersamplret—zartnbOéyrm@ctum(mgs thet REISA plate,

a1, L G PR RS Rl LR s

and/oﬂlhﬁeﬁﬂyfﬂoﬁlﬁl@raggawﬁsimré a negative inmmune reS|oonse is
detected at the second tine paoint. In so

el966] Hertheeshelddewst abhinding aetivitaig d@!@ﬂtﬁd, ) afddithglal step may
v B0 A VIBIRPU: b3 L RERELe 1 BB LTRIRECq gocy

that sﬁé@iﬁ&hﬁy binds &otie tlﬂﬂé}&dﬁﬂﬁ’%ﬂﬁg4 birhﬁngsatb;bedy EaSthmdohﬁﬂhﬁlon step,
er osi In certain odi ment s, sub ct. has
a secopy! ahwcg of Fl@ebagl@gwﬁlrﬁawﬁ%mém%axw Jmﬂ desgrieg dor the
t
first aﬁiﬂ%‘é r@&%}t%ﬁ gtp:i‘%(%/egélﬁl%e{ﬁi F@%‘k‘&x‘ %ﬁrﬂe ﬂelge%d?/lﬁﬂa‘tﬁm dd&lpetition
VLA-4 Ibmdapgeantlbody elgo neatldd to ﬁne :asﬂay é@g ﬁree‘EIpISAvasdaad Foreexample,

the pr%ﬁ%r?e&l&%& ude, det eg@ tébo( e it eurg?l:}?gﬁidgﬁd‘n %ﬁxat Yeduces
a specﬁ'fﬁ dibod vy 'aﬁoﬁtSOb/ﬁ@islhofeVi’ﬁ ab:bﬁir@l%s@:@l I 8RpIr&Rn&Pd Ahe Blabeled

froma subject, wherein the subject has been
VLA-4 dindingsangibedy zeduros the igndibygnersthaomexpaeied pesceitageeamqunt,
then t%%ﬂfe%h@ldqgre%bg&g { egﬁlgﬁﬁ b@gcﬁré%sitﬂ)l&qﬁufdégd%ﬁt J‘Sos?tﬂxl%l ififikator for

the présleﬁdSB o pamtibbdyhat s’jieamalﬂy biadsitose &cetapegtlavmn bijeling c
gi men based on the detection of a cl.i.nical I%Wy
[

antlbo§r/g ke eoriask 1f themiseence of Wé’éﬂ%bsle@h‘@w&l%‘ﬁ& rpduces the
mgnaltg:sfq'e%gﬁcaﬁ @%c%@?eltcbﬁﬁ Wh&R i <AL tﬂr (%)}’\’Qbove threshold)

are talne romt ect
bindirgmﬁvﬂyrbgddgﬂdrasmegathe fot ammtﬁbdy theit glwfﬁcakiy} binds tea V&JA 4
th i mes at [ Ies ar e .obt ai ned
bindings aPpive ot ok be PEprefaiei et & pbhGnS P ERN T TR A5
factorSlather tHak afl @M%O(%Qhﬁ%h%is 10 thd PDAES binHihg@afibedy) As used herein the
enbodi nent s ecting a therapeutic reginen includes
terms &xpikeizori “spiked cigfars e the héfhaply obdn wilabeleshjor differently labeled)
et er m. ni her sub , nmodifying a
solublg b g o 91 AP SHptbABal 8fa LGIeRRAest - mod Y09,
t E06IP W sQfsed Hﬁeﬁyﬂiee‘pél‘ceﬂtagé&@c’[ﬁmﬁ @sdﬂhﬁ@ﬁic@nta@e Gﬂﬂhé @eﬁibl of
t herapy includes admni stering the VLA-4 anti body

bindingfietespppeddn the Hrstgliob by, Fasgramplgei dare rﬁgantlﬁéwatwn of about
[
500 nEARGHF R o BPIDUER: bmo B Sl Bk Gy LRP AR Siguot and
the invlhsibh ef the dniablelegil\dak 4smngihg anditioally rie dlefsemndaalslubj mduces the
been ed a YLA-4 binding antib
amouRl S IgP ALY BITOR QSR AP0 ek BraCHu5 GIAET Biokng PHURRI Pickior more,
by ab&it5% sOmbieehy/] Lﬂﬁﬁu‘@ 659G thiGhe 5 ARREY %W %{&é rbyt Jb%ut 75% or more,
presence of at |east the threshold |evel of
sol ubl e antibody is indicative of a cllnlcally
significant inmune response to the VLA-4 binding
anti body. In certain enbodi nents, at |east the
threshol d | evel of soluble antibody that binds to the
VLA-4 binding antibody is present in two biol ogical
sanples taken fron1the subject at tmo consecutlve tinme

o Y . o



conparing levels of binding activity to an imobilized
VLA- 4 bi ndi ng anti body neasured in the presence of two
wonromwsomeei f f erent anmounts of sol ubl e VLA-4 bi RATMIG2006/012493

anti body (e.g., levels neasured in the presence of no

sol ubl e VLA-4 bi nding antiﬁ@dy may be conpared to

| evel s neasured in the presence of a conpeting anount

of sol uble VLA-4 binding anti body %ﬁ In sone oo
by abast B0 aramers, bysatiout 83%|oswmare.dx abpiidh(vg onmore); then the binding
act1v1tg?1? ﬁleeoqol Fio‘glﬁsoaglﬁ?@ ?gﬁ%ﬁ@rg&) ﬁ]ﬁ Cf%@@ec’ gf &d giégg%gorf%g%cﬁﬁ‘é@
antibod @ e dpdcﬁi/cﬁlly bindsitm tHertherapduitic |"\II¥A-t4(b1m11hg betitedy VBt # the

rese e.of a seco

inclusgGU R TR ACHODEREATH Port b sreP efjuof FedRgesh mount
of s1g1%m3? UTRS0-4096 |, flehthe BiAGin ?%@Qﬂ% ﬂnQH@B§1dﬁflca|P br&%l@@s not

vity are detérmned 1 n first "and second ali quots
considefed: th de sadieattyie off thyi rasensamofdnanduced siotieodsrthaidipaeifitally binds to

the g PR A< indile RS0t o Redigeny €6 FaRPBlicipnivody

may bbRoRBRRIneHRAI HARIEéma® fr Jodle émhma{ts Rhéshlgle alabdled Y
to the VLA-4 binding antibody is determined in a first

natahzumalprmasbeyseﬂ@t a finfl qosxt:erwaitxqm of alysfut { H ppiodl) Flsiveyer, any
vit 0 the

concefjFREoR 5 e OBt PRGN MaY LF hRuh rprols kb Byeeetifed

decredsE"(’éJ ? OFSAN 0940 Bbcut SOTR ijm@%d) Gl e s@fnat Sistainb® kG catrol sample
wherei n t he second I mmunoassay is spiked with

contalam@rae@mtrpl ameutiof tﬁfer@meaqmb@@ly sooraspEpia acantil sampls may

he fi
contalsﬁéglg%g)é I)ig(1111{1 ﬁé \%IS&%%I oL im assﬂ%l?le g]?xg)}lea?rgfe&ntcg gntlbody
(e.g., Ii@ﬁs plel 1ﬂd1|c@t\é@ hex‘éfn a0 pi@sleﬁc@ﬁhtd H6KbgidaDsdntifte ¥bhx a ﬁa’uent of an

antib is indicated if the first |evel
antibody ilapit ﬁgecaféqaullﬁwbmws.tg agfledrtidrinding antibodz irdiestesthpicthe Puta%l hasa
t th
clinioffREiERRPAT rafRe rbae UM BRL hith uRab&ge LNED B
agu068] tyan bxenqﬂm “em\dcm’@MSA hhleerm&fuec é}flcﬁe-4ltﬁn/chhg tstibody

a level of bindin tivit rrea d for ar rence
(c.2. BAIUARDE PGS B10 B5E) AU e R ed oo
selecté’c%drga Q%éxhlbgm%g%t@fnrhfﬁﬁfﬁp i B Swell 1a ]![3&&&2/1%95 Eri&ORIR blate.

I's abou In sone enbodi nent s,
Then, lai sahiptegfram tai sobjeyt who hashadean ieastobmwdnmsstnmmt" @rth¢rapeutic VLA-

. ti to VLA-A4. t.he, VLA- . '
s vindf ertfitbuntr vty e AR CB Palm SReririg Bndlor washing t
remov HonORvd ti¥Rereils, Bindink ﬁa@réeulemowmas thahgre WodndHo the target

bi ndi ng anti body is natalizumab. I'n certain

antibaghytyeri bredriesiod: Haetpetionmannler aebisyRd by thaatdiionafa sgpend antibody
that 152?%(‘% E(E:] 4 n%%gcgélg e RAI ad,ldﬂio%om%.ic% L@ﬂ)ﬁﬁ gﬁtdnfé}gl {ebl(ﬁjl% br
ysS conprise an im ize

comthﬂ-a‘!; daiantdbody st dpecitigalinbinds ol VbAe4 biabirigenitivbdy thay be
bi ndi ng anti body, wherein the soluble | abel ed VLA-4
Conﬁrﬁleﬁd‘is qgscaibed BB‘&S? hegeiabel ed wit h an enzyme, a
bi I[(?]{g@ﬁ é\%gxﬁizlll glrstooﬁgg t (?égﬁf n g gg(i?l il- theaélﬂ%o%sf‘andmg
individealifeaictes (eg. rtha: kcmﬁrrriatorﬁ steps é%‘bnbhd‘&mntm) in gﬁldralr ELIS#schave
.second j nmunoassays are.conducted in parall el ction
certaif) SHER G O Lo G G DA 14 B Begreshirg 10 reove non-

specﬂ%%lﬂ? hahed YRbles, £id c@temihg thevu%hhd Bhﬁfuﬁé corhﬂleﬁé%r tain
nbodi nent's, the biological sanple is a serum sanple

| rﬂ0(!s7<9ﬂrén emimguamal@tﬁ gith m&lesm}g@mor prefibwdpi ithe vepaof tmtplate will
genergl 1y %e fglgl l%aqbcf) nﬂ;{g ﬁ‘m og’ldfég% anttxﬁgé%r%{h CEJ ﬁrg%ht or fora

r heumat oi d arthrltls In certain enbodi nents, the

patient has Crohn's di sease.[0015] According to

anot her aspect of the invention, nethods of

identifying a clinically significant threshold |evel

of anti body response to a protein therapeutic agent

for a patient who has a disorder are provided. The




bind to the therapeutic protein in a control untreated

popul ation of patients who have the disorder. In sone
wenhwdoment s, the therapeutic protein is a therPapastio6/012493

ant i body or antigenbi ndi ng _fragnment thereof.

Accordi ngly aspects of t he3ithventi on provi de methods

of detecting a clinically significant |nnune responses

) tg a.VLA-4 bindi g% anti body in a subject,
specifige Peiiefl o iyrsave cotingbubien misy ibe i soéwnpp@sphangsm}m@buffer

or e 8 BER A2 e e A T e

removbimdmpletely Iaéso‘xfdxe@-rﬂatbnﬂd Ay remialoddyyailable fs@ﬂf&be% bﬁthe wells are

h wg ﬁnc of at ast ?%threshold | evel of th

then “cogfe bV"é ‘% 1) Ofeﬁ'tﬁ LI iapaesgically aepinglvgth Vgard to the test
1631 Bk fo@aﬁhl V)

oot 0L 38 OB SRR, 10 LS o

powder,pie nThetmabagw aléow&nfmp hk)skmgmrf nunspeurlfio ddmpmcm gfes bhehe

mraot RAY P i S e e SR ey cmnding of

antiserg betvahé si@faceonbi nat | ons of elenents can be included in
each aspect of the invention. Brief Description of the
dﬂﬁw] rlg@n[Eddﬁé] a pyegudasy or fariiars deteciéon mhensimaxebd ered e e direct

detem&? FIust r a P% W ]%er% n%’:egrqjcf)‘i]ag}é1 %}{thaé{’ 3019%%%88% after

bindingybHe jeiotgn as sra;bodif foalwdH, gortig Ivisthonsn-eeapti@Pd@blelibltth réfuce
inically sjgnificant_ inmune response as a function
backergpi, g S MoCKAR HITE: Seh AT ASGrpet d16eKlag butter of iher art-
reco gn&%@l BldokiERR P02 Wgén%gﬁ rémbld WAk ﬁﬁt&[ﬁl WE fxﬁlnk)blhzmg
fect of posi'tive | e responses on reldpse ra
surfaceps Phataeibd mﬂli@&olquaizsa@mple bbby teMed) ahdat&onﬁﬁSﬁ@effe’Eﬁvato
er si.ste Positi ve,

allow %ﬁﬁ.:]g?l ent %e&(faém oquf]) %Bl@?art‘gfle EJe{q?go%p? é)@tnngfune complex

then reg@isdsta l‘dEelédTEBéBﬁ’ddir? Eﬁ@[}@]%gaﬁﬂ' of ShPHRS, e[rﬁltaes%c&i’cf%?y binding ligand
particular time intervals after an init

or antﬂmim ip cenjpagtionvidt a lbelgh itartimmiangibody0er3 tﬂmdfohshnﬂlg&h% In

prefer P Ao 7 Bty oY Gsoh BadBe TR Ry vl ard ARG
antibod9a@igt lthea&amﬁ \Hl@-4tﬁ?ﬁdlng Faettibri]idﬂa@ ﬁﬁethiBﬁtHelt et dif&%ﬁd y).
D0 455 ysh By the g under sondiiams v e Rl I%mune complex
formatioRMRRGAS thA e cAEHids f%f% aﬂs Sbiat aﬁ&%@ﬂ g}?ﬁ% &Sr an
era

| Mune response to a th
ant1b0d1¢se~malp saltfiansanch &xoB§A, bdvate gasmaai giorbuhn Bed), ph@phate buffered

ne, as v des, net hods
sine G ASlere R BERPS e A S Pk Py T egeso.
Varloué; BIN&t-keSPR ASAY HRuéhtd Eﬁr%ﬁ%lﬂ:‘& {Etha MdiRREYr th%olﬁ%rﬁfoﬁg These
to the invention, the presence of a detectab I mrune

added %gégﬁ@@}s@éencbtowlstcn it r@éuqtgpnsqunnmeméjntbackgremi dridemay include

up t O5§¥HQ |response reaches a clinically significant
P o resﬁold | evel . For exanple, in clinical studies of

rﬁﬁﬂ73[| IAzsuzed herging thersgigdble! cdhdifiohs &l%inehﬁ]ﬂﬁﬁﬂﬁ'lﬁ’cdbﬁﬁ&{ isata
ne response was surpr y nore than 1.645
tempef%nfggu PP Badatituag syticignt to aﬂow%@cmwamn@mgulnczbatlon steps are

t | Vv
picl I 66 A9 LBl A0LE B GARE LEXEL B TS
to 270G, lpe matyeheaaweungm abgieut 40(120 @’ﬂﬁ])usﬁﬁ't kadwin aspg ednspedtute@d timing

nventlon te to ds for detecting a clinically
parameter%ﬁarnfl? c‘gﬁ ﬁﬁ-ﬁ?@hchg% S®Pnst a t herapeutic

VLA- 4 bi ndi ng anti body that |s adm nistered to a

subj ect. Aspects of the invention are particularly

useful for detecting and nonitoring i nmune responses

in a subject who has received at | east one dose (e.g.,

one therapeutic dose) of a VLA-4 binding anti body.

Aspects of the invention include identifying and/or

nmonitoring a subject with a clinically significant

|nnune response to a therapeutlc VLA-4 b|nd|ng



to a therapeutic VLA-4 binding anti body. [0025] VLA-4

bi ndi ng anti bodi es nmay be used to treat a nunber of
wdizesases2and di sorders associ ated with i nfl anrariusmoe6/012493

Such di sorders include, e.g., inflamation of the

central nervous systent(e.% ;in addition to multiple

sclerosis, neningitis, neuronyelitis optica,

d | hal d
¢ 07l et 'ﬁ@w%ﬁtog\'s%egsﬁg% BLIS A hg ahvgpiad surfaspdewishud to
remove ‘hoﬂfb%ﬁﬁd Mﬁfe?féf ﬂ édsﬁfgsch?n Hécﬁlr% rﬂ%lﬁg(fy Sas?li “with a

stroke or spi nal injury; ronlc o €as
solutical sueh gyPBS/l@vqenaTBﬁ/rTgvecnthoraie bﬁﬁf@ewhtdﬂl rﬁ&z&ﬂﬁSmclude up to

0.5 1RC, HEHRGRhS e R e O Sk iy oETp s Deiviean Ghedest sample
and thé ta £t |ahhb‘od§r| §1§H ﬁ%élueﬁt Washidh ﬁtérfﬁés‘éhge & évla{} ndih®e amounts of

psoriatic arthritis; inflanmmat ory/ 1 nmune s
Immung epsRRietes may., hge detqyminadadi will be wridersgand tharaddttlohalsart known wash

I u r thenatosus Sj ogren's
buffer i\f?’g‘? idhs %%g Fg%}ﬁéé beépetbgﬁs (ifrtg BYCRION. 1 ¢ pl e
nmovsarmo pfoeztdm@aecuhg rmlaﬁmtle sebhdloCthig %ﬁboc@r »9111 have an
mas,__or carci nonas, of the lung, breast

assomﬁ%étts%ble ksl nln caanhoditnente |ﬂ$€m16d@t@1e ebgl is an enzyme that
rh05|s,

will gd?rlgfsaggg%?g defg?fg?&? O%ﬁél%%ﬁ?%%hone ghroﬁ 1ate c olr%%ggglrﬁ:tsukstrate

Thus, @ir@mmnplbmmphay tdmsact di mbetbat@the&hbtremﬂ&émﬁd 1ﬂm€{m%%6ﬁ1|plex with a

erstit.ial 238@03| Ln so enmbodi nent s
“feasedu Sedepxiflasey alfaling pRosphataser db%geﬁﬁetﬂxg alseﬁowgaat@d antibody, .

or oths'i%@hj u@&té& ButefHay FSLPHH A o284 dnrdepgﬁxdﬁ{mg %a’tn?%vor i}
4" bi ndi ng antlbody I's a humani zed version
developmentn@ fnythergmngmee;oglplexrfatmatmzumb incbetdortifon §lhyurs at room

ts .ji.nvention r Iuatlnga
temper%a,@]?glc Pgé GHiRgs %tl%ﬁuﬁﬁiaﬁhﬁéﬁo‘ﬁ &#-det er m ni ng
0PT6] e laBb Gmﬂ beahd@stbsd b thodblbf §161 & HelaftBS che 3P ijnor% positive

other inflammatory conditions or diseases that can
and negtiigqyglity ontrakiady baded [rode metitids of ednvénsionr & pasiive

quality &)ngﬁf §a1ﬁ6{ﬂt tngg g% ly ?X)hﬂgl s%ﬂm’h ginﬂgmtgll ! eg%@gﬁ?@? 8%96 teﬁtﬁmea gmount |

of an atrtﬂ))od&lthﬁt, is knmhn asbtnatcah Visrabinddig HboaH, 2@65111:57 réoletrol samples
e ni ng. whet her the response

may becqelahpﬁ 1 IPa;fa ﬁxfarng] er gm? cotditions @s ﬂ@rl@p]ﬁ»gwal and control

sampleslof € dsbai 3 prévidd the%&ur%f {he%dtm ﬁ?er a%§28p ﬂsﬁeﬁgﬁ%‘&uahty

detecting or diagnosing the presence o
controlmswdmmey be aaemub;agq:tle kmmmmiutu dnojuydei artemtlbéc}y thgt ia known to

ind L8 M A R A0 L L TAS LSRR,

posmve bhdh h@g’itltlkzy cEitep) lrédcﬁ@iﬁﬁ arid ?R:s LS8R ENSA itd) a&eﬁéﬁﬁlaﬁg Validate the
As used herein, inically significant

f‘mmotlhllﬂ@@ﬁ Ehegpolitisns apd/ amubbtlj%tys &r@é(pmtgtecwlmsad ihibe a;sﬂew For

examp e B Qﬁ)gélfv er encz%lgccl.\édesaF n onee‘ﬁ% 8gt 2R SDO%Y ﬁ‘@? specifically

binds ththéséhé Ibdldhtfg\/aiitlbbd)y s@whbn feaad hnes i@HafeGaAditioAIAN Be test
eutic protein nay be between 3 and

cammm] resg08159b to a lt er?r))
pleg (& fie biglpgigel sampfe St)m@’lcﬁtﬁ%iﬁ\aathﬂé‘\?ﬁaé(t"i’@h%W&b’é\/@ipac'fed
parame’%é}é‘t Aﬁ'exht%}é%l of amgat?\%%hﬂhl I!n%yﬁé tg%}{}glgl h p%{o not include

nmedi an | evel of binding act
an antibegdyi thaftsppeificallt hinds t@ehegVLAa4 bmduimubndy)f SL‘u‘dth BQhtve control
ease or conditi.on such as nult
when el 840t 8 858 AindR i s e SSmnE T e che Pafosisat samgye), wit
demon#igftOthat & Mﬁiﬂtﬁ@dét@ctéchﬁ 4 BI6T02RE L1 P eS8 id fhg b?(ﬂ@glcal sample
enbodi ment, a clinically significant thresﬁé
anti - natallzunab anti bodies is 500 ng/m of patient
sera (e.g., a 50 ng/m threshold in an assay of
10-fold dlluted serum). [0030] As used herein, an
i Mmune response i s an inmunogeni c response to a
therapeutic protein characterized by increased |evels
|n the subject of one or nore antlbodles that blnd the

I

o, o o o



threshol d | evel represents a | evel below which any

detectabl e binding activity is considered not to be
wobliewitoadéky significant. As used herein, bindi RQT/US2006/012493

activity refers to the detected amobunt of binding to a

therapeutic protein in a bi3togical sanple. As

descrlbed herein, the presence of binding activity in

éol ogi cal sarrpl e may reflect a polyclonal response
and is g §uedo SeRERBEPROT a¥sal porapeusaisLs ether éaciararog pssociated with the

it e ton B Sk RS L s o

inventibnfrhayr iomolva the ﬁoilbwag frocediuies. Woatigd the Wells ©€ bt BLISA plate with a
) nq g ‘%éi q{ binding activity is further analyzed ~

solutiqnpi g PR B2/l Pt Feletsies fardoad fihebér and dndubeléng the

coated?lat? b{A h@an%i@nt%@g%&?tﬁpé %@a@fﬁ‘flg tﬁ)e pprl ti@%ells a eﬁagncteownh a

I bo s agal nst erapeu ein o
wash hoiffee and mcubﬂtmg%n:pia‘&swfllsemﬂw blodkihg dtiffersfor 4 R€nimum of 1 hour at

. City.o0 ng .act ty may be_evaluated in
ambie 8o re Hihind Qi SHSES insttei dhalte Amoles bs AoV B an
assay BRRAE Wilefing &ﬁn}bét‘fﬁ%ﬂfsblﬁﬁles Qndsh’e{%l%}na]'b%aﬂ B0 Iling/ﬁﬁf?acgge@her in

05|t|ve (1.e., as having a clinically signi
the aSSﬁYrﬁﬂW’C tes ﬁcﬁg@n@@trauom ef mgtdinuimebpf ebaitr P0pginl. arfd aoet a 1:10

final dﬁ%tld%}é&fgggg@ %ltlg)ﬁtégl;nﬁ d frtg)%}m&c%%quf{sgﬁt@e% gé{ee lgg Il§1tallp\p/l%s and

compeuﬁoﬁi sdneypled dtRikt Whetr A afdigk ﬁénﬁﬁh@hﬂé%ﬂdf\ﬁa@ﬁhg l%ﬁglht% ells at least
ntalns at least a clinicall i gni ficant thresh

once “11 shbuftey; dagubgting the samples by the mbatq WQHSalp%WWrcahﬂuoﬁ@aamd 150
i s o 0 O SR AL i s vt

buffer; taﬂdm@mbuﬂﬂ m0at/plaadyell 6f moﬁnﬂate@matahhmw ainitéd ©bbut 1:1000 in
rdlng to.the invention, nethods based on screening

the assion ANt g paLBE B 1o 4B YO mama ety gonpsiinis, and
washlng &L G gln ?;’\’ifél%ea? u'fkltabtbtﬂpe\élt rrllgegnr]z‘h 'é LW Sgsﬁgﬁr’{}ffer geléfa Elgg Xrgpgag jdin-harseradish
perox1dam dﬂtmed agoui ridsqmuaa aﬁsaﬁ dileenx tethy sﬁlﬁplep & plartwelhincdBating the

I|n|cJI ni fi cant ne response. For
plate a@%ﬁ,& é)%%tg ien te?i‘@ fyre, i f\%gngrngrgly‘Splﬁe\pégeaétrtbree times
with wekgt lﬁﬁfe@dad\dﬁ%"h RAtit SR S RmEof GRS rt)ger %ﬁlb@&ét'ettﬂ) ih%g)lege wells

based on an | nmune response to eutic ant
to VISU@IW&taﬂth@f kiadine, defva}@pmgﬁh@pbtﬁod severadl eniinatts airsnti&ave a

conpr 0o 5 8 LS9 A RIS PSS o restin

the platéomlrsdhéireb}t Sbthineng e[h\é@dﬂtl on, the theoretical 5% fal se
sitive rate usi neg a 1.645 standard devi ati on cut-of f

|[§07e7|i Ihﬂéfé’fswmeﬁﬁ?ﬂ egthat the Eid%éﬁagﬁﬂtSfdaB@é)eé betein me}sbe
al se- det Lon
packagpf ﬁ%@ﬁ i’[ﬂr??nﬁln 2%3 gcgcgl?écg %a lfy%h %ef gt t& gfesence GhyRL
measurt ah setipalyi thatwpscificallyebiads mVILAM Yindirghintib6@in 4 BB1&BRal sample
d gﬁg nse Surprisingly, by raising the cut-off [|evel
as descyt TE€Pel bel ow which a response is considered to be

ﬁWS‘] V&A1 415 Be &Wst&f@t’ﬂat]tpg é@tﬁﬂ?ﬁ)‘i’ AiAgY! ﬁrﬂ%h&;}?may
. above a control reference eve e nur?ber 6]
lncludepmsaddntmstmpsedewmwd valueh Guith a$ Elemedllygigdificant threshold values
e RO R0 30 SRR A e L R A e

in paralllé’l A ENOE Exsdtdifal BRatSr@dls. aExénﬂlé’é’ﬁEluH@ ﬁége{tﬁr@ %ﬁt?ol'sﬁmples (e.g.,
ceptabl e detection rates of ﬁatlents W t

generateq(i: Fhaf%%h mynufpeipre) fabiestedinproalied sytrtbe expléhmmrtad samples.
even though the clinically significant threshol d
shoul d be set at nore than 1.645 standard devi ati ons
above a pre-imune reference |evel, the threshold
shoul d not be set so high as to reduce the detection
efficiency of actual positives. [0033] In one aspect
of the invention, a subject's imune response may be
classified as negative if sanples obtained fromthe
subject do not test p03|t|ve |n an assay of the




days, about 60 days, about 42 days, etc. The presence

of a transient inmune response nay be indicative of a
wonremssioews reduction in therapeutic efficacy. PO®US2006/012493

presence of a persistent inmune response may be

i ndicative of a persistent r%f‘ reduced t herapeutic

ef ficacy. Accordingly, the presence of a transient or

perS|stent i mrune response may be cllnlcally rel evant
a9 78hps aseddaareipppbigkaeitab samble map dieabit it net liaiggd ienanypf the

follovxf"?ngS léhioﬁ?tﬂuﬁc{@i]'a éLﬁ‘)t])écgﬁ"mddﬁdge glo%ﬁ steﬁﬁﬂ f‘#lgﬁﬁa{ YiriBE; Ss'aﬁ{/é’ E)leural
ersistently posit I miune response
efﬁlsmsmystnel(; mlvta‘hﬂalchcmblnaf $pdet] |fh1[d miucumandmﬂsgsmhﬁhratlons Preferred

|msn 003 d herein, the term
body fitfé ik R0 B arnt ARG AS B0 Tew il gt TamP I ghay be
obtain@d SRk Bfdthod WelSiRRAUD tosk 89bIEihrTBMILiR BleUdRted medical arts. A
adm nrstration of pharmaceutical ‘agent(s) and/or

blologmfb bargple ingny hefobiainddedieasily fiivea swijeat ot may(bfs 0btanr@gl| from cell,

i ncl tI-O of .dose.a n e tim
tssue TR0 Bl 25D St Al s T FETRAE bt o Bt bl B under
sultabIerbﬁlaMoﬁéi (él\g ! ﬂomecmrlednéfc@ R kerageaY tnh&tBddsad ey iBv&dtion.
theragl es, any other aspects of treatnent deci sion

nHiSA IttShalfldé?p@pn@@@teéyh%twd%@ogwalsﬂampﬂe Ay bpebtgmgll figma
subjeﬁgg?lkégree&l?ﬁﬁgtlﬁtgr\@ La¥er ﬁetaﬁﬁﬁﬁ&?zﬂ{?'n%fﬁetgérg%sm@l ggnt.n%wever, a
erapl es such as procedures or

therapdetvc ageat mhphawy aecm:lmte‘nsﬂb &t eido halfdife, umd dhoamaus vbfreet
r the &reventlon or, .treatment of a

fo
therapgpiio,pepat thatly PreseRisn gbielpgicalsampl ectya%@é i decrease e figstion of
time aﬁ@f adlﬁlh?sﬁgﬁ& 5OthPaeddtM HHeRbpjebt Cﬂh'éq)?estsﬁé’e M5ReeQhera %)euélc agent

di cal devices or surgery. ‘Accordingly, determn
(unlab@fedallntl eapnﬂlgma)buizAd)ﬂfmta idiogipaksanipbonyy ittenferp edthi inding and

nvol ve determnj r.altering .th 0 . :
dotectigiAtTbar Y e Bl SRRl Rioai L ETES L p Pained as
long a8 PBEsHIS hﬂéx@th&@p@;tﬁ%ﬂﬁﬂsﬁraﬁdi‘ﬁ fdrTeRBMBRGY a Ffrough” in the treatment
adm ni stration, the route of admi ni strati on, the

cycle.dfyr Hongh tepresenis the detvers amopnis gf freg Herapgwiirpgent thebaye present in
C

a subj%%%ﬂ% ?t%&g?‘l}%&{) Ag)tro p@g{ ggt{cg&r fc{}%&%ﬁl% lebfr% a?cgr he

therapaualit idrmmltratlmeatdmhmfow etligequont thesapentié adigindstrididn. 41t should

be app%'ﬁgre]\gtigd g}aﬁ ﬂ{eﬁgr?lg)g/ tOItf E}%?Ptporlrlegg ﬁlaqy\(/gée %Q}ngrq&;tg i;lzneaag é‘gclé(f)rfs elr;l(eslrl]ltdlng the
amomﬁét%‘*ﬁg&ﬁttha‘? 1% QimiMisfréd, Mgy ttl'leba%@h{e $he Bdduendyoone

I ment, the invention may | nvolve
admingiétatipng et n@twrwamp}e & monghdy adminéstmpienvf @ VaUA—é rbivating anttbody

VLA- ant i bod use
(e SR AR bt ol P B B sy P dPipgption and
immedigleBCbdfoe a%ﬁ@ééﬁheﬁ@dhﬁﬁi%ﬂrﬁﬂma THdWevdr 8t ﬂa@ﬁﬂ%&sa%p}éém@ed that
VLA-4 binding antibody in a human (e human

assaygeitthepvpntiogneday B¢ pepfgrmed onisawgler dgken rat dléfesqm fimes afferyireatment
n

R T L R

presered bf et thseapebic agapain e Ibldldsgital Raaplee Glehaiﬂévﬁﬁ of Biaging activity

one ose(‘_lllgttB a VLA- 4 bi ndi ant i body g[
are commﬂ%. for diglsyent pamplss teken %Fé%g} %réntatlr}a@to?l@m Ttipayt be Rartigilaly
imporfa®f to"\@tﬁﬁmteﬁﬁﬂaﬁﬂ)l&ﬁﬁf’irﬂ Gkl sté(%et i t]?)e YL énttliy@%' (@ 9., a similar

antib natali zuma
lengthﬂd’ttlrm’mﬁdr Iaetherapedue iadgpir(istration jo ﬁlae@\b ecdsutte pmabeemte;pmtetl twithout

.a VLA-4 hindi.ng ant. i zumab).. .As use

necdifh P gorsectdo bR hnEey dQislaTdhapermRy e e dntin BoleRapremples.
a VLA-4 binding anti body over an extended period of
time (e.g., to control or nanage synptons of an
i nfl ammat ory di sease or condition during the tine
period). In contrast, a repeated treatnent may invol ve
repeating a course of treatnment (e.g., a period of
adm nistration) with a VLA-4 bindi ng anti body when
necessary (e.g., to treat synptons of an inflammtory
di sease when they worsen or flare up ) In one

Y T LT - s o s Y L o




the subject, preferably blood, for the presence of

i nduced anti bodies that bind to the adm ni stered VLA-4
woizowigeant i body as described herein. [0037] PAT@IS2006/012493

aspect of the invention, a qualitative assay is

performed on a biol ogi cal §§hple obtained froma

subj ect, and the presence of an i mrune response is

iﬂﬁntifiedif t he bi ol ogi cal sanple contains_ )

atPOBbbHisheuld e pprrecipted that Riojogipal gamplea may e djluted bfpre being
n t J .

sy BSOSt IR 20U A0, R 0 R0 o vt

valuesayaupfbli vehe ambétween)e In eapembediitent, d@efeichteshnasle beitAiging a

... clinically relevant, e.g., the threshold |evel is
clinical, iy oh S G e bt anRbeD MREEF Fioted PE hgrseme
urt S HHRSi 616 8i i ; ey
S B A ATV 55 et e sl U Eh PR ahbiBlopical
samplejeandrerdompardeeditestly thihe digvabebtained fre threfarersesnagleVL A- 4

binngi nti bqdy. shoul g.be nmodi fi ed, to deternne . .
IR S PR RrSH e SrVeBiv e o bet S dn afiological
samplsfre ket hes tgdibepigdhe femteEQITT ARaNESdHBEN 8r Ha# SMBE biological
assay for an, imune response should be perforned, or
samplg. JIn semgembedimgnis, fiap opmpraplicotaniy ee wkembdinta binkigical sample
. t . i.Lor t subj ect
otin) 598, AL Bl G Sal 0o iR T 61 o
determineathe atesencal ofag imirtune eespose torand. Adhgndihaahiicdly ih the subject.

shoul d be. appreciated that the identification of a
For exgpplg; ?“;‘Ps‘nggilé SRR REAOEs SR dalerdiom gbiolpgical sample

obtaimcit:dh £6inla subRetio Bhdr @tV AR, Fxgtbﬂg'{ig? %Tgonakilﬁﬁﬁ}é@j ﬁafsteb'g n

_therapy or treatnment reginen. anot her asp
adminigterady and mlevak ¢fmoluble bjudmgiattivitwendsskiectedyin bge aliquot (e.g. a

e f bi ol ogj cal le. t ify t i
first gﬁélﬁ)g{ cnagquoegcﬁ:{eia \ i eg%ggt?(ﬁ}aﬁ?,ﬁﬁ% (e)gxﬁ? fdﬂ:ﬁ% 2&{. g%{}éq. J)‘qs.eecond” aliquot)
may b&@Bed3ed usin¥/thd-methd UMEe MREARAAY deRahindamheatri Shii€Finding
.. to a subject. Jantitative results also may be :
activity deipgiod in the i elavatnwhish smid alsnbe presens in tesovand aliguot by

: 4 ini . slanjfi reshol d..l evel . 39]. ..
virtue GORYE ofimfloh BRI oighh 10k hARRy WA SROM Gt Bl Yt tinding
antibody. \lh/kemelm@mhd»ﬂhgerﬁsj tif drodehgt 4 &Lr@holdlt;la{rﬁb'rffbﬁﬂﬁ@is PRge@€n the first

. assessed in a subject over tinme performng assays
ahquotcﬂﬁlaﬁ?riﬂq%@e BRI A VY Tt Bk 10 P ke HHVHY of s apiiRORs that
specifiSiRi 8Rds a Vh@x-ﬂir{dir@ AL ISR i3 A bE WhnRGE ?%15‘&33 efo the

moni toring of a subject’” s inmune response to Qi)?
VLA-4hinding gntalmdylds gyesentdn Heysubjettow t he t her apeutic VLA-4
bi ndi ng anti body regimen to be individually tail ored
VLA-4 Bintlive Antifjodts' s t her apeuti ¢ needs. For exanple, a
sanpl e may be obtained froma subject, tested for an
| [008B] eAdpesipon g ifitentios ralhibtd dbteseinn@sai) hrR¥ndf il Mdfor
., been adm nistered to the subject, and at a second,
monttogipg 48 ARBREE LSpANseAN np er metaippapertic YeAdbbiafing antibaties that
' il ar : .ect i nd .
oo adrh B SUELEELRAE B o e E60 B0 R G AR g pvolves
both inimolsiligativnent 'dstesdorpinetios el sohterenibodanentgntdeddction assay also
. %gterninatlons aIDPred termned tinme intervals permts
may inglide p SPMREHLAD e AnesFR @nt 3 ipmehilizatien mciety may be
used toMkefnsbilpid Wi iﬁ@u&ﬂtahﬁ&%ér A IR ant?ﬁb%zflﬁlg?ﬁihhg{b #0YLA-4

_ _nmonitoring of an inmmne response to ah” adm nistere

bindinganiibedpi Adietestian midiay ynayl teaised toduect thelistmahilizddrntibedy. A

I reatment, of the subject, for exanple b

compef Bplent IR B eobiFeg il GEsiburthe Mo oandior
detectitti mdiddgfoaniidigcho the BRIEERIEntMOEY BT orl¥r BHekPihidddhe specificity of

additional therapies (e.g., therapies that nodul ate

the i mune response of the subject).[0040] The

sel ection or adjustnent of a therapeutic regi nen may

be based on a determnation of a clinically

significant inmune response to a VLA-4 binding

antibody in at |east two biological sanples obtained

] rr g " - r -




treatment with an i nmunosuppressive pharmaceutica
agent, etc. In sone enbodi nents, an initial
woheveap®eti ¢ regi nen may be sel ected based on PO®/US2006/012493
determ nation of an initial immne response to a VLA-4
bi ndi ng anti body in a singﬁ@'biological sanpl e
obt ai ned from a subject who has been treated with a

.. VLA-4 binding antibody. Follow ng the selection and
binding derthei indyca paibasky. 'hsdmmabilizationpnddaieqtionmeqjptinsimayabind
nde QPR I BB e b o FSBAMRSckbuke o
VLA-bbildog andiboda Imbmc(ljiﬁ@ltyatglﬂ Q@Iﬁo;bﬂfmﬁgl@alﬁi@tmibﬁmeﬁm may be

made and, rovi de a basis, for adjysting the

the sampf &i@-@ﬂ%@gg 55} & that giea Sgminerad IR SHBIER R So ey
oGl SN ST BRI PR A8 WA b
antibodp thait wasl admimstered trbfhe subjedt, atidf the detattian meiepyoinay be g dabeled form

of the JRefERURC Y b~ B R R LD Attt RoGpamieet). overe,

in othdrRehtodh &, chéh 1 1Be MhboiliRhti dhd RRCHOPAYidHRS iflRYendently may
Onset of an i mmune response to a VLA-4 bindi ng

be varigitsi afdle therapauticul.-Act bindipgisatibory thelress adarinistpred to the subject,
o . . . .

povi B QR L) B o8l L0 PRy U e
one ortrhére dmdietd axfxtibhmf;es Q%gmmmgmyibb@ibggigai&btf tho arggrutld VLA-4

. .. S fons I n the subject. Progression qof an I nmune,. .
bmdmgyéggbq% Ths cgntpﬁawj}a@@tqtﬂelwﬁcaﬁw ﬁgwﬂa uaﬁbﬁls%&r difgigrentially

ter ] [oads i | -

R R
may bt henape wi itle indebilitatiodiondetactidnbodigty, plomededrthattih@mpetes

s BREPESEAER: o et BRRES VLT ERIER RN B e
specif@ﬁ&b?ﬁﬁ)‘bincﬁﬂ?é@tfvi@ Rectaas thd disdyne | evel of at |east
oneof the antibodies that increased with the onset of

t 98¢ huesdingdp aspsets ofdre inxentipheanyaoneionimare [V Lidxfhbinsling

SRR SRS SPTMBIALIVER | ESRIRS sy RS

therapB®icaii Aebortiingty, kgMoh®ol @ ereaTtthdUUiAeS binkimpaigibsdieamal be used
. an .immune_response al so may be acconpani ed by a

as immobilization; dntectiengand/of sompetipismoictes ghdaiectigp assay of the

. dif.i ' . r . . LNt .

v 11552 L BR0o0h 30621 SRS Bl L 4 l1gg gy ..

IgG4 antibndy)e Iaddotheromatbodphyisi @Vbgi-¢ dinduigpayibedp may prpblycional or

oo SE A Re e A LR S5 Ay ) 594 15 Fmanized

versiofs B8k afkRkiaAfBbd)y a decrease in the level (s) of one or

more antibodies that bind to the therapeutic VLA-4
bl098Fhiyatahizuhakignd related B Aekbinding@ntibedienara desaribsp @rgs cin US

0 be_a anied by a decrease of certain .
5840308 iR Eat BRIROR E5itty % 8 Gl R 3aRivef EldPuls g pine
VLA-beNapfiraehiisedninhmized Vefion ¢ AGiRSHABD] . AREE, @lg., US Patent No.

ression of an imune response to a therapeutic

re
5,840.90N. 4 Brmamire wentiph 6T iehhap alselbieen deseribedisgamsidona? Patent No.
6,602,? %‘? rﬁeb%@ﬂa&cﬁt?orﬁ?%%—@ lBirfc‘h BcYorda aﬁ%o'd%g déﬁc*l QY ?IIPE/ 1,

4 rogression and regression of a clinically
HP2/4sL@fiafid B4@2, drerdesedbed@poriadls Batent\WA-646021 308t 8ahchez-Madrid et

I bo may ge I e_i ndi cat ed the. increase
ol 1988 Ene b TP olte | S Y3495 endie i ¥ B b ad 475
11485t Nabku®) HEEWS Witz Rio0d i NemaRhbRody: 1 ho @r&@%&g& PSlido et al.,
sanpl es over tine. For exanple, 1f no antibody, or a
subclinically significant |evel of an antibody, that
specifically binds a VLA-4 binding antibody is
determned to be present in a first sanple froma
subject and a clinically significant threshold of
anti bodies that specifically bind a VLA-4 binding
antibody is determned to be present in a second or

o,




bi ndi ng anti body is above a predetermned clinically
significant threshold. In soneenbodi nents, a

wobliewitoadéky significant threshold is nore thanP@T@42006/012493
(e.g. nore than 2, 3, 4 5, or 6) standard deviations
above a mean |evel of blndlﬁg activity nmeasured in
pre-i mmune subjects (i.e., subjects who have not

recei ved any dose of therapeutic VLA-4 antibody). In
1991 Js Bad. %h%d?%%@sl 02¢hd 02hsjame {UES RatentNa 5488, %ﬂbﬂ‘émsuseﬁﬂ

. di.s
VLA-ﬁgﬂd n:% ﬁﬁ%&ﬂbgl’n%ég Q\gﬁ\zﬁﬁ é% {)}1{1861‘%?9 J&, ynipg}%rg}?tgg,lbél’? 80 not cause
cell ag@‘e{ghﬁhbrs Howews soth@ranti st lﬁlndhng ahtibddiésShave bBedeSl%erved to

nB i ment h@e %greshold level is > 0.5 rogr ans/ m '
cause Qich agerepatian, HP 2 daeh 10t fuse ce ég&rﬁgaé’é’ﬁo ITcllle |H;_P\,léf MAp (Sanchez-
Madri€ 6! 1686 EQLOW ngnurhdp mﬁ‘?@{{ﬁﬁéf has il e Sgﬁﬁl dJo'&en%{;%locks

enbodi ment , Jec S ave been a
VLA- A/anracﬂ@mnuirtlngoth M@fbbﬁyindﬁ'gbrdmzchmt@gmas thedipecifiéiaf for Bitope B
st three categori

e One cat
on VLF“e‘# eﬂ? fl(ﬁ?) Cﬁ&ngl e B eniiogespseaic ar}txﬁefh@a guch a%ﬁg ézleﬁltOPe
blndlng\lﬁmﬁfl’fbdmsnldhlﬁ% @Gl 91'JeBlcﬂr €h&h. 966(@@ M4@11'09k15381]eb\%ése one
i fi cant threshol levels (e’g., & subject in P one
class Oﬁﬁﬁqf@o\ﬂés“ b@d@gwﬁqul%ﬁ ndi ng anti body are not

R L N TR T

HC CERkbairEitZdir)all thr@&@@ﬂ)maif agﬂfticulali aﬁ@édd@dhéc@osé@ h@ﬂeﬁl 8B CDRs that
"tra n des _subj ec

ate, i G EToRE IS D9, oot 80 oxBB el dantonl sl e anibody,
e.g., nitﬁi&%ha@n ¥ ofle érhgc‘)chﬁ'xgmn HERS! o Hb 'hg?grvar? bl 10081: h&85he same

wo, three, four , five points in
canonleaitStrb@urew theseaf vnAnwbdnﬁymtdsargaed httelxo din (ﬁ]eemb@thment the L1 and

det ec at .a s uent ti 0i nt separ at ed
L2 byrelegb G dodny g ﬂ&ﬁaﬁ‘ﬁ@aﬁmag%aﬁvﬁ%urﬁ@ﬁm 32 oRa ARtjapdy described
hereincat egory, referred to herein as "persistent positive"

i ncl udes su5$ects in which binding activities are
d89%d t1e na swbediment thsroing acishasiucncp o8 thetC ahd/edLC variable

domail{lﬂa@ggﬁce% af liegrsyf %O 6% g 9n({fl EZ,S%O g?aﬁ% gs,o(g; @ld% lrﬁllfe%%l to the amino

acid setytiries lootie mc riﬁd/bﬂLerMﬁbblé dofhain 6¥ BUREBELy dedcMbddtbrein, e.g.,
anti bodies, to a VLA-4 binding anti body are det ect ed at

natahz‘émélb nERhERECiagH ssAuGCce |0§ﬁl§tH padfer EG0iagAble domainmsquence can
differ 8 ' ! 0
ffer ty M St SbLimink a8, b8 b BE Y B8 TR e Bires,or o

amino scafi:afram€he byrraspohding seqaemd”ercﬁ'sah ahtdbédyt dessrébeld. hetdin,s0ne
natahz\ir@a rrent i Lﬁagxe é%&'gr%gpegl-pgpyl tge&%{%%gly I&? eﬁ%r,ety @zt ggr?lg\afork
legmnfetlents mho are "persistent positive" may have a | oss

of efficacy fromVLA-4 antibody therapy, while

19083 siherpmine g¢id |swen@mtqf@hﬂ KChadd.( virlablf ddneain yequences can

t f1 orary di m nution

be encdgBRY e ot b By b e e Bt i top mucleic acid
sequentedatiival lsudinee bnérthiit BROASE ParlabR Ein@dih oPRSA fidl&e adid

ei t her one,  may becone aéger sistent positive if a

encoding,an #mipe acifhisAeence dpwnibed bevit dpona ﬁmbp@lmnstﬂge froinoacid

s LSBTl TR L) 78l e

and/or b€ vehiablgeldnipasad ablvast 70;58@8151 9@1:9'9995 of7, 88,9990t B00% identical to

itive re a therap
correspR BTk e RREgio IOt P08 L ArIgRIe Aot 4 cobiby ot
describe@ hérelr. QH%'nS BinbB@Rhdnt, e BH FHO?&I}] %r Yi ﬁt éﬁgﬁlt il?ftﬁework regions

embodi nent, a therapy may ase
detern1nat|on that a subject is a perS|stent p05|t|ve
subject. [0047] As discussed above, it should be
appreciated that the terns transient and persi stent
are relative terns, and that a patient that seens to
be persistently positive may becone negative at a
Iater tlne Accordlngly, patlents mnth p03|t|ve

L 1 a o o,



positive i mune response persists for 6-9 nonths, and

yet further increases with persistence for 9-12 nonths
wahvwriotdee first adm nistration of the therapeBCTAIS2006/012493

VLA-4 binding antibody. It should be appreciated that

persi stence for nore than olfe year even further

i ncreases the probability of a relapse. Accordi ngl y

di fferent therapeutic regl nens rr&%/ be appropriate for
(e.g. HQanRI &2, wid ERg) pepticastdft $6; 850 t9i5v%6,|95m%£@r100% identical to

e e BB G BYGH lryBASHA o Fp PR AL s

I GEUB9N %Alcuﬂitibhﬁbﬁ‘ﬂfb&ldl@%yﬂr&r Fdyndeligsminy” E&Qdemtﬁ)\to SbQuences
di sconti nued unl ess it

ecomnes |neffe tjve ég
(the terms gregpsed ingeuchangealply yiorein) 259 peréQir i@éﬁ?s eéﬁwces are
alignegﬁggéétﬁ%lgg{n%%ﬁ }ﬂﬂﬁésfeg &l %t % ?%%1} %\% glélt%lhtééé\a} i %H? or both of a first
and a lbédodi Agiwnidid Odiyud]my atid seljuencnfor opdal dligninent mEhtqme‘tmOlo gous
is ineffective qr.is losing is effegtiveness..in a
sequepgasican be disarzaried for (EMRARSPThPUERAKS Y “fhis, QG g is
deterrﬁ?x?@ 90ER beht sjctétﬁelﬂlsﬁlf tRE @A(PB}?r)S I(aﬁ{ indhé @@@Edf@ﬁarb Package with a

I cacy) In sence clinically significant
Blossumﬁi?meon% pehsewithy gap pemdw e)ftl Raa gamtﬁ:ndaffen@éx plrbrad g

hetr t4 S _due t. Qr_.nmr
frameg iy 40 TR | FIRAEED st anaa e s PRSI ahioPfffing amino
acid RERIBhLs oAmRAoES hosibhs AOtheA@omphiedN IWista filoni inehd first
no positive response i s detected. Accordingly
sequeate isogeuniekby theseme aminamacibeesidya of a@ql@tthe@@@@ﬂ cqrgesponding
p051t1§191 ?ﬁj J%g 3chn§\%e &%kéatt «:gx i ﬂ{ol%'}lfeég 'Md@@éd_a}’%ﬁ}o@ﬁmn (as used
herei@ghinéi atcida@r r@i@lehcealcﬁdl Sldémtltg” is aqaamlmétzb dneiho meidton@ucleic acid

“homg}%ré]y gg?@t;eap}ei:qgak\%fgmgtg %%ﬁ%téqutg%)re]seagen\gﬂég;s & 1%\%92(% the number of
ldmﬁ@g@ﬂgﬁuﬁgsﬁggdg@g@gg@&sc@§ di scussed herein, because a

tive 1 nmune res e may be identified mhen a
cl[Do903 élrhewkﬁlegmtisan amﬂ rtaﬂurzeMbmsemummmomtde@wmwons may

be m%ggg S{:&Ao-llﬂ)l di n 1e§i n%ipglolﬁaq eri‘[ V%ﬁgnts of the

antlb(')\fﬁéé" Q€Ssiné Q%ﬂts fé@éil@ﬂﬁ' fﬁﬁctfoﬁal&%@@lﬁhﬁeﬁf ththIJAM! @BIylpep“tldes As
hreshol d amount of an anti body response is assay

used herpm AScatiseyaid weamine peidrsubstitelicniteers lp@nasyay aﬁdyulb%tuﬁon that
{ grnat

docs RS/ FE S SRR AP BB o i

substitBtiordie niddanMagiae chbeppaped hcdoading ¢o methods fdrealtgring polypeptide

BN T o TN, T
comp‘?l%tsﬁ%{ fn@@logy ewgcﬂz{r @Bﬁlhgoﬂla%ramr&‘ PG SamhBri¥ok, et al.,

use erm ne whéther it is at |east a
eds. Sbcrcmsllﬁdmbraﬂow]Spmtg Hatbow LatyoratDet Rress, @nlch%maggsHﬁbyr New York,

i ncl.ude an no ect s, f,0
1989 TGP B ey 1M §*%b }?ﬁfi’ ¥ R ?‘@’ ﬂﬁt Al gl TRl Wiley &
Sons BN Nely v Hi%. F@hPlard FRREVAAS @ﬁ%[e’ﬁk b aridhed &V AY binding
ant i bodi es t hat Specifically bind to a specjfied

antibodies gqghlglﬁ icongereatizt amine apid sybstigptionsoiin ﬁlpeh@pwg acid sequences of

protea%sﬁ:g C%{i ggrtre f r@cﬁa TERt fvd &%Eﬁatﬁ{lonsj: St arrgﬁ@ Q@hflnclude substitutions

ecnni ques may

madd didrig8tlarhio a@fd%yﬁi'ﬂmll tmlfemowﬂmglgn@qs@r (M, Iakshy®d) EElYl BAYC) K, R,
d& ncludlng[l not limted to, a standard sandw ch

H; (dgiy, §p (oS lﬁf)lcbéﬁlr?& I BA-  radi oi munoassays (R A),
i mrunor adi onetri c assays, fl uoroi nmunoassays,
chem | um nescent assays, bi ol um nescent assays,
radi oi mmunopr eci pitati on assays (RIPA), and Western
blots. In addition, imunodetection techniques may
i nclude Optical Sensor-based nethods, such as surface
pl asnmon resonance (SPR), or gui ded node resonance
filter (BIND). Although certain exanples provided
hereln relate ‘1o assays ut|I|Z|ng an |nnob|I|zed VLA-4




Is specific for the VLA-4 binding anti body or whether

it is due to an interfering factor that may be present
woOnodehe79s2 ol ogi cal sanpl e such as a rheunat oi dPERAIS2N06/012493

or other binding factor. [0054] Aspects of the

i nvention may include an as¥ay that involves

contacting a biological sanple with an i nmobilization

noi ety to inmobilize any binding activity that is

P[OB9EAs iused Ineeibj thi ogyincBiybedinpd wndet highistririgeaey esinditiong”

O R TN TR R T R L

&L rkMBldYin CuiiRPPlot8E iH Mab&iladishgy, John Wiley & Sons, N.Y.
r%wh&ﬁﬁﬁﬁnnﬂﬁﬁtlged | abel ed VLA-4 blndlngmgztlbodles as

(1989} 6% 1-63e) Wigeleisrincarporeid by refstange nfqueoys pRBERAdUSS Bghods

are deéqglbﬁd){n ﬂ}‘%it/lée e %%ua&% eét?xera(‘{a?l%e ne cfulti@tts@rﬁrfgeﬁéy rfsd‘;i}ir%l on
condi@énsaficlild B ridiatien i€6X-9SC dt%b@lﬁtOIShef fotlotved byrens or miore washes -

I mmobi I'i zation noiety may be attached to a bead (e.g.,
in 0. 2X SH rel% SDiseat ) °0) er sabgantiallywimibar condigipng. i nkage

the i mmobilizati t can t .
A R g AR P L L
as des%h’ﬁ&?ﬁa(\fﬂ‘) BLRNYVNE. G602, 963.n-streptavidin interaction).
some enbodi ment’'s, the bead may be attached to a

Anttbéé&ﬁ@ﬁ&gt?ﬁgna matri x. For exanple, a magnetic bead may

zed on a magnetic surface. Simlarly, a

AT AR B TR bS] B SR 5. win

an anﬁtetlewn gt If WIhe-4deh e ueel amnunnnmfogm niémreyampte, thet y

t he anoun of |nd act VII t hat
extraqytAU?ah éeglmfc#lp plpaRicH %tnaﬂ)e ogd & “%OgSPeg‘é ‘%??H’U?P‘gmem
the 111%191 &f mall tefh?seﬁ-?.rftﬁtﬁi dobutth pﬁr&ﬁlcﬂt%tc@ﬂi Qth RiafigthiNBuman, or
e evaluated by includin

y nmay E@a conpetition
paruanffgnmmanummume glabsliy locThla cmcwpéapdtnnm thener-humay apjgapincludes at

least ggg,t!t ngDPtl | %Jégg@%{nlég 8 qlrﬁlggegl‘af ?lhegi '141% i§ EB sl?ogg ¥ érl%?ﬁeer mouse
straun‘%l r&@ﬁ&énﬂﬁﬁﬁﬁfsé QRitside @ﬁodﬁfcub@ﬁmﬁsa@y fraglfneﬁth of firedserandg loci.

e conpetition noiety reduces the b|n |ng cti
Usmgwsheévbné@m teghpolegts retiginigcibemencioge eéﬂﬁs tffvedtftfﬁn the

activit i €oa
geneq R ARl Theb il AR ARb ey Eﬂe%tfs‘fsegﬁcigo?@?‘)ﬂgﬁmm
Greef e ENhtutOGei®@ice V) 3EHi (1994)pUSdribiishetiRatdnit Aghplication No. 2003-

0070858, T Patentiions H g, d D61 595 Peq b RiAgTaogRt o VLA can
also tgb e&oﬁtﬁ’c%a;e% ?Or?%{jod(eﬁ@ TH dohHunP@Sintib¥&y ERB Hunlamieave.g., as

e a negative result for an inmmne
descriteglin AREP &3], 646:0{2;1306; BB 289 4&&,ﬁé“ePgte@ﬁ‘NQ Heb93aitdn endHS Patent
redeterm ned anpunts of inmobilization, detection
No. ‘g By ‘conpetition noieties nmay be used. Sinmlarly, an
rtobg@]' EP bB?ﬁb@ WitV al. ?)&esbtﬂ%il AQriAg hhtitiddies Mesubitution (within
['i shed using a sanple that contains a
a gtvpm gakixtble reigive) ofitheiromplemantasify dpfeEyiningHeLi0Rs (GIBR#) fopone species

i S ol PR SRR S BT Sl iy o e

an in@fAfnelreSithsOth Kidndhs, coﬁijb@:tﬁl t5Gue ghmmrtcahnbmdlﬁs(lﬁbcw@)e t]mef CER—
control antibody per of ,assay, The anount  of

subs R oU SR BORACH T [EhEoR HRBER SP APV (yqepmann et l,
1988d§];ﬁ{rg13§]f 3t2§632§e{7§thtobyéntéf an 1§8t868ﬁ§1§&3239| D5es6R! Typically,

sensrtivit he assay may be conS|dered to be
CDRsidfial rﬁtﬁrlﬁe(hntlbed}ammtﬁoﬁln‘@rtht brmmspomrhng reequeem athgman antibody -
determne the initi.al | t
by usiRp e TR GHE teaDRIEY o Piseen RS Hibodipg e fesired
may serve as a reference that is used to determ ne the
threshold (e.g., the threshold anbunt nay be a
multiple or a fraction of the signal obtained in the
control). However, in one enbodi nent, the signa
obtalned |n the control ~assay |s used as the threshold

o o s o - o, 1. i "




al i quot of the biological sample, wherein the second
i mmunoassay is spiked with a greater anount of
wanbwhetswe sol ubl e VLA-4 bindi ng anti body thanPCinaIS2006/012493

first i munoassay, and the presence of at |east a

threshol d | evel of sol uble-4ntibody to the VLA-4

bi nding antibody is indicated if the first |evel of

bi nding activity is greater than a reference |evel and
substitufed A€Bedy Hemeh cafstdnt ragiongeene tsegmengs ofthe desiredrispiype (usually

g fon/ o (KBRS v cBT e g e A P 1P hain
genes LECQARI 7 EsE MR mAh b BEEELIS T8 bRAES &Aib16 Butisided @ttibody.
assessi'ng and/or nonitoring an i nmune resgonse n

i
s (0G98T Quakoetias 1 9¥9Prot MNadlt AatdiSchUsS AhBegs @:d0020-55 and WO
antj body suych as a VLA-4 bi.ndj . ' . :
soo7§iiharaesgtiedaRodtathiet foPat R ARG, gt rocions by
compiRPAlaMfsid@r BBYmBSroRI Rii@de hymdkiggatin V gegitve {thmewotkeof the
anmount™ of an” antibody that specifically_binds 10 &iont
origindLuring anfitiody, andtm g the telany Srcire Pé%m‘“&ﬁ ¥ gglon o
. sed herei. - . . i ndi 1St Rrine CDRs.
i RS O 8 P ey Pt cor
ThesSHafigarmmoiciinictidaanire thrd/sopermysised ve therhgneplogous human

confirmatory determ natign that d i on
ramavels] SoTslgul SRS A8 et S0P P S5 g arsdo. ot
' fi! - i)l 8 B V regi
rem§0C, 0 B e L4 2l e ¥,
frame®auTkd derivied frothNE VéMomd Riliesyy anvblighihaing respedtiyalyder §PR-

i nmyne response to.the.therapeutic V i ndi
g Bt R0 BB D BSEERRHES b & a0 dt Mg e Tmoes
et al.,\aﬂPgHa@% tPborRRu@NE W Mnd RAL bsgee Gufnaniabd ymtitiodits ig thatthe three-

-4 binding antibody in a biological sanple froma
dimessitnad structjue® 6ONEWMomd Rdlagipblg regiprs 41, ff%?r:\?ﬁ‘ g‘ﬁ,m lind

[ nodet ection_ a il K
R A PR Tl BaFR-ERS ey e oy
residhi€ dah bEakddledenconpasses a nunber of protocols for

i nmunodet ection. For_ exanpl e, | SA.net hods .i.n .

& SN O 5AS antifacicg Al DR RlogHed T et iqtAipei Ao that insert

embodi af Ly enti s hendeh bSfnd H010 ReRRSAYRL pasticular
um%%a@%@“&?&ﬁfﬂ%@&%ﬁ%%’E?I%@gsorm enbodi nents of the p
positidh¥edg.i arongldr nore phithe following pEsitiens (pesferplalyiaé leash iy ten, twelve,

roboti cal | 00Q In so dj S
or el gho! e Ve e R ERARLIE 3L, Yt 3pt. 43t 4L,
58L %?ﬂdﬁm @Mt 6P0hsT A86BIGLYBBD) 4917 G0L 1 AT FBLRAIeBYLy@8L) and/or -
‘whith an ELI SA plate Is coated. The ¢ aggg ?ﬁ%p&ﬁ&%SH
(in theelR pfithe vasaklodomeineef the heavy chiig) 9li 4 2 &EHe p o7t 421,
d r i j-0 f EB|C i tand
st R R DY B D SOV X BB T TG s o ender
S st o op Lt eialels
de{@f)?ﬂ AS wiﬂéefgpgggwct@ oggo grgg}%yéggﬁ ind’gxtemr@g}? r%s)én{ invention
also %?%ul WL Of F(?!J'Z% gﬁég, FPadd B Farmbith:| AGHeA A #®bdi¥t Ay Which the Fo

ng an and a second aliquot of the sane
and/Bi PR @gd/oa CDRAIdéeoriGDRE sud/aslight shiain SDRP regiqos heye besn replaced

confirm whet her or, not a threshol d ETR
by hopologeys BW%Q@OD@]PUIB%WHEICF% erfcﬁ[ﬁ%@%ﬁg rger%t aal}l‘aléct)dles in
whicthe FRORA DRI EADOYDRS 2Bk tight chaind€DR3 Yedlers have been

I ndi ng anti body-specific antibody. In, one aspgct of . ..
repladed biyrhoeriogous htren phpershwnan SeaERCeBCTEBETpLF & RS gutibodies
. ctiyi in a I quot ; | e
in v 8D PR (DR 3G Ee Thath DY i been

sanpl e conprising at |east about 50 ng, 100 ng, 200
ng, 300 ng, 400 ng, 500 ng, 600 ng, 700 ng, 800 ng,
900 ng, or 1,000 ng per m of a reference anti body

that binds to a VLA-4 binding antibody. In one

enbodi nent, the threshold | evel is determ ned as about
equal to the level of binding activity in a control or

Y

o o T - I NN



anti body may be the sanme VLA-4 binding antibody that
was adm nistered to the subject. The immobilization
wanvichiotg2 capt ures nol ecul es or conpounds i n t RETAALWPLO12493
that bind to the antibody, and the sanple is contacted
with a second detection noﬁgfy that is capabl e of
selectlvely binding to or detecting the nolecule or
npound that is captured, (e.g., a |label ed second
replacadl by bewplogorshymaker tem-hpnay ﬁeeeen@aﬁa apfl ehigreris diddzagmpeat y

ot DS O L s Sl

homologbed Ietnatsirmn@nehunesni seyenoés. mar kers (e. g. '
Ay e SR A 14 PRSI 2515 T

chain Llﬂl?c%ldgda LiRbieoRmEd Qﬁﬂ%d?f | 3 2 e?rfo%ﬁ&ye@h THRLLAUIRALSof daBl of these

second noiéty I1s a | ‘ed formof” the i nmobilization
antibodpittyee dyd nfe@@@s forl theis vseeare st dinowntis thefart, HéanOhvdans Moaare the

small i Gl FREbnb chetiaiatabi i Sy BRBt rafie fiteg inele-
chain Wi 0died TsdelA 53n:B | BYll Guing a&gﬁ% 86). TRghdboai®teElnotprynbat e

may then be contacted Wt |oIo ical sanple for
developst dplinvias ithsmdisfoverethpledpmielidee amalsjond {lamas) noserss & Haique
repertgi%? St)ﬁly&m&logbl%ﬁb%gs {hlaﬁa Pﬁglﬁt' ﬁl\@' cﬂ h}ﬂ Qtructure consists

i nven
ofa sﬁxgleaiarlglblb dualkinofVIEHN Iadinm regllorhl,saimibve cbﬁst&ﬁt&bytgdlsL(@H?@nd
an, EL| SA ay to er m ne, t he resence. ot sence 0
CH3) o The, loagb i léﬂlﬁtfﬁt\sjﬁ]tfl c%r%n g siatls pelypentige hegbgring the £l
mt1geggﬂgfgﬁgﬁ g%;fagl@ af ﬂxf%tor%hﬁé éenngf r&ﬂh g I\I?agig)&ﬁé’sv M c@ﬁ‘l@gﬁ the features of.
convea’smw} enitlhusluesgvﬂnfeﬁmlrﬁmftsmaﬂomﬂem dtugs. hNan@JodmsfM ahow high
hoI ove .t hr,

target s erfy %g{vd ent\yl)}g\m y gil)uﬂ]éﬁ i\l '1?@‘}1;\4 Qx% very stgt?le can

be adh &R by encdhs 8th¥h-diad ihédidnNEhdedpt bR9dY n%ﬁfa’cfdr@ In certain
anti body. In one aspect of the invention, the

embodimeatshaheransute VEA-4 bindingansibady.rig imstabilizagion moigty, and/or a
detect‘%ntr%%fy m%¥ gggﬂbnﬁ&%éé NER ﬁoﬁﬁrﬁ_evel of bi ndi ng

h g cont or reference sanple

ising at | east about 50ng, 100 ng, 200 ng, 300
A””b?fgr@ 65’ 500 ng, 600 ng, 700 ng, 800 ng, 900 ng, or

% B S SR A BRI WIS B robfeed o,
using tub{fi%%t}ﬁ {fed ﬁ)&ﬁén dpterdelRE Nk AeEtrRed 8 %Em%ﬂ sl 1ot belmmunol

['evel of binding activity in a con or reference
147, &alfp| Bhayonaabapeparad by resooire g]!omng@Srdescm’oeﬁ b Parssombetdy)., 1991,

o S AR P N T

Methédf1am ezmzzammsb@dys By, ba anﬁi’aifﬂnﬁ\ﬁlliﬁdthlm{lﬁtlﬂ;hg@&hﬁplby libraries
ant i bod 12¢4 descrl bed in Sheremata et al

may alsgpdw us&%ém @pl@wusbz affigafy antibydigs thptos A davelepesashuman
tera PR WP NS o Bl i, O R 0RRDL LAY o

Mar; 1@_{@[&3519@],4 Hbogéﬁbobﬁd@t al._I(M%QIHYud&nb&chmﬂagy & W%baml Hbogenboom

hi af finit W.th no ffinit
et al. GBI Today 2871 SIS BARRBBRRA e APnbHiA g 2005 1352333).
| n
S e
antibdaljesae.gl, sakts) w/expmssddeasatyeaﬂ%ell auch @dﬁthﬂ()% @ag., Pesa@*s et al.

% at t 94 The . ence anti body
00132 gl SiHods FHOC AR R GRS sher ence
anti body nmay be an anti-idiotypic ant i body specific
for natalizumab. In sone enbodi nents, the reference
antibody is the 12C4 anti body (avail able from Mai ne
Bi ot echnol ogy Services, Inc., Portland ME, see, e.g.
Sheremata et al., 1999, Neurology 52, page 1072). 12C4
is a blocking anti body that bl ocks natalizumab bi ndi ng
to VLA 4. In sone enbodlnents the reference antlbody

o ' A PN PNA .



i mmune conpl exes (primary i mune conpl exes) is

generally a matter of adding the aliquot of the
woialeagiwal sanple to the immobilized anti bodyPCeU§20064a12493

VLA-4 binding anti body i nmobilized on an ELI SA pl ate)

and incubating the mixture-¥or a period of tine |ong

enoughfor the immobilized antibody to forman i mmune

conplex with (i.e., to bind to) a nmolecule or conpound )
In onewinrodéroentbindibories paeticudariyfutlyenatimentibodiss e @ nte G atepsoduced in

l,i he bi ical : .

a2 e BB P o T TR b nctuce

Chinebd'Hugi61dr @RdyQQUO téIRY (igglagingidaat CHMbelds désoribdibinkeud and
|nd|ng ant i bod

Chasin 480 AipooNe oodgh S, Dl 57 HOSHD, W58 Witke BT nehsrizble
marked/ ¥ b D8estudh in é%uﬁﬁ%f%% St (BROPLAL b1 259801-621),

lymplaid e=lilives oogy NSDxhyel@nd eclly.and tSRE cElls, 8ODralseKS56htand a cell

blot, ar western blot) will generally b shed. to
from § BRSBE G ADRANE G 1B JRETER. 408 PRt Bs Pl s APBHmary
epithelilfceiSSay m xture. [0066] 1f a threshold |evel of

Inding activity is detected, an additional step may

i [RAO0Y & adstifion to thg nuteic laeid soquanet endeding thelimguaeslpiuling

i s..indicat.i f an induced ' » i.fical
domaigy e e St THetF e By ASONE ke FRAGE WERSY
sequehé¥s Sht @Eull &8 Bdplioatici ¢the feckardn hdstakilg@nt., @igihdef replication) and

bi ol ogi cal sanpl e naé’be prepared and assayed ?i i
selectalle srarkrsgenesy khesekerfable markepasne fasilaaiss sqlgitonpt host cells into

oSBT, Ao, LTRSS 0 3 5
5,179101 @). aBssmypl {19 sglectableandrkérSfnesmalnfe theadihpicafgidte redubise (DHFR)

redetern ned anpunt, of .conpetition antihod e an :
aone B g s AR S0 TBES e BePRA Thg Be 8 gone
(ﬁncgﬁgg%€§9%®or more in a control assay. |If the presence
of ‘the u

nl'abel ed VLA-4 bindigg_antibody.reduces_the
si[@HH] Thyn exereplatyasystam fox preombihapespeessignef anpuiithody (e.g., a full

cost, B 5 SLASRRRLBE BN 2l B D oo
encodMEBANER fiibady ﬁéﬁv'glzﬁam dnB e §RG6HT gkl dhyink fa®duced ih® dhfr-

therapeutic VLA-4 binding antibody. In contrast, if o
CHOcplés i edeinmephesphatrmegiateg draastegtionl AVEhindhe gecambinsghgxpression

r educ j Ly q : nt age
veetof O Aedy R el 5 SorD i A SRRV RN ASIE | 0
enharft@ﬂbxfé?i_o&erir.égdl%tdgedemmtm 6?/@&}6\ ﬂefafg_ﬂ (fl(';)_naVéﬁ,t Glllgﬁg wdértarirus and the
. specitically I n a - I ndl N ant 1. bo
ke, bt 8 DLV ppwe 2 b Aok AERI BB RESr GH S ey
enbart S/ AHEN TP ot S S0l QB DR A oY 8L bR RLAHST the
genes éfhesretayhikait espresspi kettr alsofaarriestadHRR gedeli whiehaldgwsafer

unl d (o i fferentl bel sol ubl e. co tition
seleoi LR b by vt e el nf An feolR it SRRk
selectiSPAnPEiGion. THE sclBRESRANisAShahCHULE blRMre bifltuiré®to allow for
percentage of the |level of binding determned in the

expresion of the jagiiloady heavis and bghteshainpprd infact pnidody isregpvered from the

i ndi cati f ' f .
cuttuig 14 e S er CROE A g PRk Hep Y R e Qi BBl inbinant
expred$lon ¥Egor, Gahdfsdt aiie Jefst tdiB, seidoa el tedsfotrants, wuttdierthe host cells, and-

anti body in the second aljquat reduces the apoynt of. .
recover e ARLHYDERE the g RUSHORh; o o XaBplegtast AHO9SS CHbpeisolaied

by about 55% or nore, by about 60% or nore, by about

65% or nore, by about 70% or nore, by about 75% or

nor e, by about 80% or nore, by about 85% or nore, by

about 90% or nore), then the binding activity in the

bi ol ogi cal sanple is considered indicative of the

presence of an induced anti body that specifically

binds to the therapeutic VLA-4 binding anti body. But

if the inclusion of the unlabel ed VLA-4 binding

o o o - o " o o Y




[0068] In an exenplary "sandw ch" ELISA, a therapeutic

VLA-4 binding antibody (e.g., natalizumab) may be used
wagodche796ar get anti body and may be i nmobi | i zed POTMUS2@6/012493

sel ected surface exhibiting protein affinity, such as

a well in a polystyrene mi@otiter plate. Then, a

sanple froma subject who has had at | east one

adm ni stration of a ther ségeutl ¢ VLA- 4 binding

by affiaity ichrsatyatogsaghy, withe Fretginnhbr Pioteiady erS 0021563 \n@pldﬁscrlbes

exemifiyy Bporod PR St BRUDAR 4 PG TR B R gy,

bma0g] hatibhied Ba@eako attideaaydifidations, etef @6digidations that alter Fc
Det ecti on may be achi eved by the addition of a second

functiemeigoda ;de@m%ae IF SeNPYAdATACHOR Vil anck caispepter:gserith G, or both,
t

For ex%ﬁ’l%p 50 uéﬁséﬂgl ﬁ:?h%&% I’Q%lﬂlré ?Sls Qée fékﬁ %{%hgg greoxremdues e.g.,

one or\thévedhf besurthesl 934and P3Hy. gtrmycd:rdmgdn ﬁhernmmbeamg dhe BiSrRabed No.

5,648 3001 TS S o ites IR HSEHIRAG: LA

5648§§@tures (e.g. the confirmatory steps described
herein), in general, ELISAs have certain features in
c miﬂﬁhFossswm: antibodias thatjincinde b Zeidoaim theintiipdsgproduction

e R RGPS RS AR R Fb . Por

exampl©ahé P d@nﬁ&haifeg@rﬁ&e@ﬂdshe glyadsayﬂaa@mat%p@a%hb 0y in thB€H2
wel | s of the plate will generally be incubated with a
domaigo[Tlis asnaraging krethe site i r@ﬁd@ﬁmy Wl@i hlﬁﬁ@m@ve?wwgowchandes

R S N S R S A

complsthehta®] cp(Eﬂﬁ*tonlaﬁdWo@it(&P@Q)g&cb/uﬁmﬁmnoﬂ' Bé: 1vel; Veffarfs ct hle (1998)

o o 5 8 R b TR coin
systenil Efﬁt Xﬁlrl)ﬁneﬁ‘él? gﬁ at‘éé)ﬁlte‘:%gsldd@ ddPreBpAMANTPO GishdroiRE 9921 The Fe

S ‘ant i |ca 'y neutral wth regard to the test
domaigaap Iakso indhde qihmeekatyn’ag/pm-tmdaw% modificationsri n

n or sol.utions Th
¢ 0, 5B S gt Ri by Rtnta Bl il o ehtfpls US
PatentSNG . ES84N0INR s B8R RirhdtBdd br Sipres ﬁgb&ﬂﬂltibbﬂji i 196 WeRsmikeland
background caused by nonspecific binding of antisera
of a trapfgenic meannalf a°e@anqgemeﬂf]conﬁn@fﬁdemtsmlu@psm&lﬁﬁmcyﬁwmmotﬂ \
dm%ci{léc@d% er:]rgc?ggl tthé) Qntﬁ%ag%f Hgé(reg\%nﬂﬁ%%ngf S€ u%%cggg dséercgleng? The
milk pgreducedby felailecd smlﬁh erahdpedis, mahineals 1m1ndhsn@crﬂtechthpfem ¢hen

_or antibody_to the well ti th non-reactive
antibogy ob FHtgiesh e atieRFABIbGPETE ?rgem% mifl, A i 5eRF Applications,
used JHeEfier such as Tris-sucrose bl ocking buffer or other

artrecogni zed bl ocking buffer), and washing to renove
u fI®Gh A smaedehdrain, the ﬁéLAminmlmg anmigadqu‘f dleeinivention may be

substaRay FETeme A Achining PtRhes 3R Toreirhe enisgR ot For

exampla/if hmg{n@ﬂﬁ RPNV -4 BinamR ?glagﬁboﬁei% S6#HcRMt QfalIdﬂsﬁspeBﬂiéllﬁndmg by
conmp lex then re U|res a secondary I nNAl N

an antiogh it peraheally s VA Badipeaatiod i mgniQIaRILar
blndm%%ﬂt]%&g}iaﬁcp mg)(?p%ﬂpe G %‘e eﬁl | z a(ﬂgl%l c&ﬁh&pﬁ&%ﬂe‘tﬁr hY é)ne of ordinary

skill 1ﬁ tﬁmﬂt Wﬂhbéegﬂé got 1hentif9\xa;n&44cbind1hg aﬂm@yd‘rdgnfedtsrr@dldle@mﬁle
VLA-4 binding antib

whethg ?18’%4 RidipbIbady @S@e@%\ﬁ atfh@tnoaalg\é%aﬁﬁm@aawhbody
LheEn e

fragmepteiie {40 TS RpehipBS and cxamples
that the conditions preferably include diluting the
antigens and/or antibodies with solutions such as BSA,
bovi ne ganma gl obulin (BG5, phosphate buffered saline
(PBS)/ Tween, PBS with casein and Tween 20, or PBS/ BSA
buffer with Tween 20. Various other art-known assay
dlluents can be used in the nethods of the |nvent|on




and the target antibody, and subsequent washing, the

presence of even m nute anounts of imune conpl exes
woayochie7adet ermi ned. It will be understood that PCT/US2006/012493

addi ti onal art-known wash buyffer fornulations can be

used in the nethods of the™i'nvention. [0075] To

provi de a detecting neans, the second or third

anti body will have an associ ted q§fectaQLe | ahe

of methogs of yinE R bHFRCANdoR- PR DEZSA V-A-dinding a‘&ﬁ)"éﬁf;ﬂfﬁ’ém
1.y I -
pov g5 A, G0 ARSI O e e VA
4 bindéexpamibedy fimgmamty. cont act or incubate the first and
second i mmune conplex with a urease-, glucose
Label®@¥d@si&tional kal i ne phosphat ase-, hydrogen
per oxl dase- conj ugat ed anti body, or other conjugated

1'0@? A¥pd @ oAhd BlvieRGorPinclubeasiag dontire@iobitiesdliahiiahgrapeutic
avor the devel opnent of further inmune conpl ex

protem entieadies (e go \J.A-4i tindina entghodics) avairstips mpicties hpssess the

sl TRIGEL564 BRGNP R0 e oH e o

againftfa tﬁé@h}béutlb lj.brdtbﬁi (8t attirgbt VYDA-Obindmg entibsly).i mtha]dsl to evaluate

negative quallt controls may, be ut|I| int
the prﬂs@npmrgl @rleyeh of polyldla binging %setlp_ft% Ay \Re H‘iﬁa P e r°6 fnore

1abeleﬁadggag§%1?ﬁ1§6#g g ge r% 04 WA? -3 ‘Bfﬂ&ﬁﬁrﬁsﬁﬁ%? &ﬁﬁ&mﬁ@% altihedto a

yunt “of an a that 1S known to _
detecﬂablradalieb) a\ ¥etdetdblbilabal Isgieﬁmd dl:scwily m@@rl thatyan beitetosted using an

assay o A MG a8 S gontlantpo et glhe R R i Gl s egfted t
spec1ﬁ’s{11a5glﬁ1 ﬁ‘ﬁé f@t"‘(ﬂ:t&'hﬁg ibeflire dPBERI o Gfantig coupledd Mbcddlures. A

e assay. ggatlve quality control sanple may be a
wide w:emyms@mt@w ok capbe u@d; W@h@él thoge) t@hpw@@;ﬁimeﬁ%éetq%wn (e.g.s
0, hi Y
arad18?c81iVﬁ ée} 1 ?12? oFei \[/ 89«% ?’ gﬁ( %{g)isf'l‘ 1 or\c;secent

ProteRRFPREAL. ], %%hﬁﬂﬂiﬁﬁh@fe meapﬁcao oseladicbnsdend kabel; etca nr Hdirs&
to ascertain and validate the functionali.t 1
detectiert (fig-ARENENAE (1 BiGh 8% hasradigh aerexidaies fido Oe?slélaltﬁnﬁ examples

of det‘é&ébl@ Ja)s thgtci{avg }S@é}pe{h%chéﬂ 8B 31)5/ Eﬁdo};;forﬁ@d[‘ k@ bntf%me's %llﬁ&e

own anount an antl bo speci fical l'y binds
enzyrhdieradicddabkld tﬂndtels@pnatabe]smhosglmrmm molecutlesd chamidgyminggsent

me condi as the te
moleqiic gPERPhSh I ERerEn! HACUECaTp A i lebilf gy sedored
partic¥sidd| 'hﬁaﬁ‘d%%% Qéjblﬁﬁﬁ Bt BraJdition, Etedtioh endhods ofiei@ativeition may -
contr6l may be a sanple that is known to not include

mcluémelmttqcb@u#umhmcegp@mpﬁmd&(E@L)b| nds to the VLA-4

tib . i |
t r[@g‘tﬁg@ %%éelé}/ 8? %gth§§§ Hla n | fg\r/]c%teggyt a deeﬁ'@ﬁﬁﬂlg on the nature of
the lab8l zhd.othicd @sday ebmPoRaits. SIadlialsel)lay b ditectlp doRotd ﬂtreug}hap'twal or

the binding detected in a biglopgical sa e ari
electrpp @nmmyeraé?qapw @axss1§%ﬁp@awaatw% %&gm@e@f{e@’ Sto. or indirectly

f
detecfAUAURBLE0 o fefSS Mo RATRANERPedtuMCtic] B hdfidbna]
detecebbipbels afe kawwads the @t) esapassbaisdyr thei attechinguis tqﬁntlbhgles

COH T ababnalibetes ot he e Rioniar fe SitRROLS LG iervst iyvitr.
e.g. ng hnnfhirg gssqg kin A3HATTBATRRICK 8@@&‘[@151? SatRl ANEEBEiESmAy be

cubating the coated plate overni ght at
annbaatrbs that ha:ve mp@t@tabteelab@bamtgaﬂed éntp Itheet antilpedy @r Iaay baatibodies

that 3\7\? fﬁke\g '8 Ia<§8?<(? érhyb bg&fhfgg 'ilﬁ%pdd%{‘déﬁfﬁ? %SJ rﬁ]j%fm£ Iﬁﬁ ouf aet ) el will

gene@fd 81brel PRRRICEIpIontict With Bghfpidgenic sabdRke SExamtbles of suitable
screeni ng sanples by about 1:10 in an assay dil uent;

di luting conpetition sanples and natalizumab (at about
I g/ m.) together in the assay diluent to a fina
concentration of natalizunmab of about 100ng/nL and
about a 1:10 final dilution of the conpetition
sanples |ncubat|ng control sanples screenlng

o T L

o o o g, "



[0077] It also is contenplated that the ELI SA reagents
descri bed herein maybe packaged in a kit that nmay be

wonroewuord2conmercially to detect the presence 8€TAS206/012493
' measure an anti body that specifically binds a VLA-4

bi ndi ng anti body in a biqlegical sanple as described
herein. [0078] It will also be understood that the
controls for use in the invention may include, in |
addi tion to predeterm SdidhS W Broaen péroridese dryglucose
enzymes inghide UESE M&%B@?sgh%{g Og?r_#genfh?f ?ecj as get?cri bﬁ%d
oxidase-hﬁeﬁﬂ%dfseéonaa@aﬁﬁdiﬁg.li@mds lamlap‘emal@ld{mpﬁvé‘il&aﬁ 5 %P‘i% 8s
of materials tested,in Par al | el Wetol?sftﬂlem S hiregt al
compouiims.eThaiiss. of Bietngbels is Wl th@gtg?ﬁ ve “control sanpl es

0. , : 5Q; 455
describc?(ﬁglf% gl RS PRy als agust ag@sOreD; 3639830 3520645

e experi nent al sarrpl_eg.; 079] As used
4.277.4881 £575, 169 Hido, DEH, DL eachriptaporatpdbstein by IIECR | ni t ed
> > tO,’ 5a H

ny of the followng; 4 6af oRas BRi®AY to its
OROOY b%lmigi,m‘ﬁl @@B?&Ségm%%ﬁﬁ‘ﬁﬁe%g?& E‘gr’#{ﬁ%tﬁgm i va, d
' ﬁ%%?' %{ogﬁ\i ARG arBt AR bitachyieavinathof meydpclode Bisrgp of 2 metal
detecm@ﬁi WA, mucus, ‘and tissue .infijlt rations,
chelateRogfpki @sblbpidy, ot eeaeple.maloneriGISHINESEEL TR And
serum As used, her.

Im . i i ba&l @fninetrbeetic acid; N-
diethylmtlaﬁﬂﬁ@épff}g"i‘%@tl%cﬂ‘ﬁSlglyd\%\i/g? kﬁgﬁg‘a’ﬁw oS elﬁgl? ro[ g in r%
chloro-rspggougné fohgnide! Aldast t@ad:hmad)~3aalpba‘-éﬁalblpqa1dﬁ§1e§}§l|g yggﬂr?,]r

y

e obtained directly fr a ,subyj ted herei

attachedlth ahaibbdyp () SeP#t, pri-éeg/‘t?@;g%)? rangt@rgséggl’ ?el[jngﬁ% ﬁﬁzi ed herel ;

bi ol ogi cal .sanpl Eted®yithnavenzipme m the presgnee 0
by ref%%)'%??%mmgpag@tr’]@% ‘gﬁs&%‘g.ﬁg?f@ tfe roz e,ln, chi :lp%d : ‘
acoup?hg a%erﬁ lrsié@h{) astg)utu&aie!hydmgtmﬁi@da'@f Aﬁﬁbodlﬁ%@?ﬁ 6 mﬂftﬁ&&@&]

t“shoul d be apprecia t hat . [ idARvith 4y

fluoresreinoiadiersd the BIRTCACS L] S%Btcog?h% %egjfscel%tbjg i igeozl'i r][.tle Lvals
. ..after the grg”g[; i QRtisddiés hhebabeled by dgeyatizauon,
1soth1?%§\%*%'r Pn %[ﬁl her gg‘éﬁ?ﬁ% aéent1 may ,hgl}/el?a Charoﬁ‘%ﬁeeéﬂtfbbhf using

18, B derchadlf intrddacing walfeysisy gro™ 0 61° ¥ ¢ &' Yrerapelti ¢
exal’nl5 :w ¢ . . . .
renction sondiiamedit doget AF el epphgeagare!  fypl cal 'y

A6 19} e BplcLhorPit thbaciagaiie Idbel irrea asey] @fthe inygation is also

presence of free therapeutic age?tacﬁgréhgg@eesg%&pglan
referrB@ o hereinhi detzett)g tha &R o e may Interfere |

the “siBlol MEHRORE AR eritre

~ with bindi and . | sonRastdoerast @fbddments vEthe iigiention,
1mm1m@éﬁﬂﬂ?¥‘?d1"5ﬂ“ﬁ“81 %gbéé%ﬁtt' ggsnpl es ljs(,)houl d be gbt ai ned 2% reader)
the ansefgi 25| AR 55 dbleere@isiag vathtavontipwell plategATeti (&S HTHH:

0 éxarrpl e at a "trough"

oot} (G calletection or
to aséebs thaghtouneamdéardpragion apmnlstéa%r}% Sﬁt?ét’[%{ﬁa%n?ggp .ca e'ec ion |
othc:rt e?e:cggg ”%t;' S &%ﬁ%_f&ﬁ@éteﬁhg allepeable label atibing mdhe MyPRHY-

cyc A trough may occur, for exanpl :
Addikions rdthets fonéetediimgagmin dre velROAFS TR His BHg B8 yfed in methods
efore a subsequent .therapeut | MBSk hid Densikivity for
simanbon  RPRICH B s S Pt et oteetiy b
e i i alREBiYidS ®ot GEA-4 bdingdintigodih
dete‘g{aﬁéf?ltangp I)Aigeﬁftjﬁjtq(ﬁlat‘rﬂli[s’i; admi n('iﬂsé ﬁr ed tgferﬁﬁ&{iﬁlleﬁtfﬁchQELISA
sensiifvetydgatitast abert flPeAnge ARYNDPT A PO YA S e, - Bor dvisat
exanpl e, .a jonthl Wl Ak Rbiads © AW BAH bindohigragtibody 15 &
sensiHYHBEH(CLpEIng 20 %ﬁhg%&g%@%%tﬁg? iE‘zq.iJlrraSb) Tesults in a
about 30 days after one adm nistration and
1eas% d5oud 5’0@{%

nmedl at el y before a subsgquent adm ni j e achieved

Hoyjel In igpnemomedielé?éﬁ%ﬂf lg‘HP‘é‘EOG?B eg‘tﬁgé%?fgﬁ ot blf hbe 4 upon

i nventio s.S Thgpdeancthadseme generally base
thro&&‘ﬁ@ra@ﬁﬁcatq?oégg%g@t%ﬁug? ?@g? &rr{eént adni ni str at t’gon nt. biological
' the BEMIdHES at1higd] of herlassayls asany ofdheseigEPFHRsRIFY TV

to, or account for, the presence of free therapeutic

agent in the biological sanple. Wen | evels of binding
activity are conpared for different sanples taken at
different tine points, it may be particularly
i nportant to obtain each sanple froma simlar stage
in the treatnment cycle (e.g., a simlar length of tine

o, o o g, o, . T T "



For exanple, two substantially equivalent aliquots can

be taken from a bi ol ogi cal sanple obtained froma
weumjeaotost 0 whom a VLA-4 bi ndi ng anti body (e. gPCT/US2006/012493

nat al i zumab) has been adm %stered and a | evel of

sol ubl e blndlng act|V|ty can be detected in one

al i quot (e.g. “"first"” aliquot) can be determ ned.

A 5. 5 L A SRR r s

3,817,887%.804300752% 9,999 5601 9o YBLUNGY ABhed 37, U3 hdod 368,10, each
act’ivity defect ed in the first alflqlauot whi ch woul d

incorpatate Imelprbe'sefﬂenpﬁ O eouses; onelmay iftrd addisipnel; adyandagss through the

use oftsapsggqr*dlcaﬁynl}r @lms ?1%%1}}(? spc {ﬂ_%\'a iécgna & ng natn?%gﬁ bﬁ&ﬁnt/awdln ligand

blndlr@m@ﬂgaﬁéﬁt%s it kn@in Ine@etrta threshol d | evel of b| ndi ng
present' in the first aliquot and the sol

b [(Hdz}q& shelf br eppresiated tlagt ﬁeoh@au%d%@ntqﬁlélea@tl tq/?tttyln@nd
T
produ&él.éreferbndecbnnbodmﬂlaﬂﬂd&s tloshquEﬁe«h bindimgt dmﬁbedtjbwﬂh thigh affinity (for

VLA-4 Bi ndinfi Anti bod| [ 008 of the
example,adHegh m,ttgmgtagzwgatagtp aaﬁb%gs@fg? Q;E?br i denti fying

and/or nonitoring an i nmune response to one or nore
Kits t her apeutic VLA-4 binding antibodies that are

adm ni stered to a subject. In certain aspects of the

i {01da} Toe mvantdret aleq teltesaispayt, kit foeassaying the presence of an
1mmug%n{rreg€tl?r{,§é W}-g %? et g%&’a‘? g{/g)%a?ri (1)(? fr%:)r} elg f such akit may
1nclud@QH@QidvEJr@éht16ﬁ¢cEérmbo&@s drbrling)edt due ligdited ta Natahzumab or other

VLA m&é&%@tﬁw fia%trr@n{rt'iaregg S ReY 55 et feied andlor
unlab%l@d %ﬁtgogt{#alg ! e eas%idt ?(nd &gﬁiﬁtﬁeifcg r&lefé@taﬁfyﬂaﬁ@ﬁ’lg an

e I nmobi ['1 zed ant'i
antiboclgnpeltit of tha umn’&blynmytlsb enaltmcbrte@r ammz)ef ‘étexfplﬂdmng eomponents:

th t.he I i.l]zati / d tv..for ..
platesppipgitsig i, (B ApIbE SR gy biRctine bhleto A B finding
solutut)rﬁe dﬁtﬁ@t@ b(glhﬁéﬂs}’e‘t@f Bbﬁfﬂl@&td}’& ﬂe@ﬁﬁe‘%ﬁﬁ‘@ﬁsaﬁﬁﬂésb&d)éoluﬁb@s A

lizati on and detection rmletlesma bi n
kit of thedemm mdy\alsogingliide writtem instraetidng deti the utqﬁsftth%tklé for the

s ARG o b T 1SS SRR i oo e

Kits oft@fediatdmdion iiyeilscciaclimy adiitidriad caapaneiitsAsdfubimitie pgformance of
anti body that_was adm nistered to_the subject

.g.,
positiygyend/eisantiveAd: ISSreamgrkassastay’ b ohtheimyrgHPn %@fsf)d?ﬂ%‘de ‘
cquip gt A e o AR BT 18 e iods of the
inventiey be a | abel ed formof the therapeutic VLA-4 binding
anti body that was adm nistered to the subject).
However, in other enbodi nents, each of the
I mobi | i zati on and det ecyk@mplddi €ti es i ndependent |y
rmy be varl ants of the tﬁﬁ'é‘&ﬂtl c VLA-4 binding
alet §i: Nedplizumab ImaamagenigitysAsSERd to t he subj ect,
pr ovi ded that the immobilization and detection )
1] &helassap fovimah asdidesig wasdiasedhimon a ridingenzyoedinked
nor e, i nduce i\bedi es (e.q. rum ntlbo S g
ImmlJ g S (Bl St ar At s T s A PG or Redeine
assay§ YeRAlskd.] HbAl @fing dténdadidproddduveshatlizuBhie wds h@d@t‘:ﬁeﬁdo the
(or differenti al | y | abel ed) formof the inmmobilization
surfagsrof gaicwstitar pteteroiotleyed bipabloskingisp te ripianire nemmsnesifisthjnding of
L
run{n%%ﬁb 81e>§l ptrfg{i}!lrcgg %nc? %%11 Iﬁgs \Jv%g@g{el{eg éﬁéh % élgete‘%zglfs [%‘ng standard
bi ndi ng to the therapeutic VLA-4 bindi ng ant i body to
determ ne the specificity of the binding activity
detected in the assay. [0084] According to aspects of
the invention, any one or nore VLA-4 binding
antl bod| es. (| ncI ud| ng nat aI | zurrab and/ or reI at ed VLA- 4

o o g,

Exa




HP2/ 4, L25 and P4C2, are described (e.g., in US Patent

No. 6, 602,503; Sanchez-Madrid et al, 1986 Eur. J.
wOnmeno?96216: 1343- 1349; Hemler et al., 1987 J. pBrwmiS2006/012493

Chem 2:11478- 11485; Issekﬁz and Wkretow cz, 1991, '

J. Inmmunol, 147: 109 (TA-2 mab); Pulido et al, 1991 J.

Biol. Chem, 266(16):10241-10245; and US Patent No.

B R LN L AT L R Cte—

the pl&tes ath bEiASEtAIBmaB S SR byostreptd iRy @lkale PBbsphatase (SA-AP).
anti-VLA-4 binding anti bodies have been observed to

The celaudevelapstenhtyigs prpreitional Py anoige of m-n@tahgenaieantlbody bound.

SR i PG b B Pl pptrer

was ifltubdted it $616¢11 niitretiks Eﬂ%%ldtéﬁ @Xeﬁﬁ%lht‘hlﬁ attbicht Qﬁ{ﬂ%ra‘t{@é&\/l The
and fibronectin, and has the speci |C|t for epitope

recomgiendechvolumeriyas 19A My Télﬁ dlageseere Bvaélm Witk vapluag buﬁer then
mcubaﬁ&i {V?Hg)ﬂc?c%ll{ F—:(rj gtsaep?r!)wlﬁtrtetﬁéggf%'r%f%§> pliu'n df'&% Yolume of blocking
bufferZ\ﬁﬁ(QI)@) pl/vidd2 %e]plﬁéﬂ@&remhﬁkwnh wanking lbaffer znfd fhaefnolbated with

quaht%/r%?/?af%gh gth?%ézggtﬁgﬁ Segles P o 167 Oppassayd la%émt Cnpigout
added'ﬂct;taﬁ%?l‘fiaﬂﬁ1 Qﬁ)g)g{gc/)lzﬂe gn%]lr&)ﬁ@en\:r&l w%@leﬂt féﬂfg%fa%fljegfog 3#1{ + 15 min.

ant | body ereln
The asstry Hastt c@&@aindfy, adﬁ@d n&i2lizvebb 18preséificd DFnfBBatony stﬁlslo/d“ he

volum 6P Bt ORE g OBUANRY P A VetF i i o

buffert B8] BB EcaBReD al!S ASWPUR E&%%m@&dﬂ%@ﬁﬁ‘e@for@@ ﬁ‘ﬁxhpoﬂié volume
descri bed herein. In one enbodi neEnt, the

for therippebationiveth SA1ATbpes Helel/velb Ehaplatsa MR ﬂ:lan mtslnadan uwaehmg
vt A8 AP S S e B By PRy mbin

tempeﬁemii/e@ forldS-3emim bl delimefosite ienbgidSinabe APaFbstH: wiD100
, .92, 95, 97, 98, 99, or 100%.dentical to the
vl Siqp sqhitigndegud@ds1c-) vas then addsdgtiredy ththre SPlpsieate reaction

[ rein,
nnMnﬂ%#@tﬁ%ﬂﬁgépdﬁﬁﬁy§9é¥89§§% s@%ﬂgﬁce of the HC and/ or
L[Dl\lé} Faxbaseaydmptm@ehmpmmevmd xﬁgm\ercohttohthaﬂ aapﬁovmleeesults
0 npre gh an ten

withirf e tefifpd galte nd Gos Ot EOE e Esvh s D Sutpess Fetisb drpgles

results %&ﬁﬁﬁes%er@glc@@& b HACTHIPOD RIS beRvBthe defined negative
natal i zumab. For exanpl e, the differences may be

cut-ofpguaiify Ponjrobsaraplei Semples mverm@sq ﬁdged/mgatlr'@g‘tbmoq mmqeu

shove JBEAT30EHE SIS Sheli N AL FuHBEOERL e st

(patiefity barhsle ziRmalbyceided ngbliAinidbig Qllits?c)bn(ﬁ@ﬂﬁdt!oty §t6§ vsIa@ leﬁs than a pre-
egucl ei ¢ acid sequence described herein or

defineg petrgnl Spmples Weie eudgsaarptivg ifitheinORvaleg f@llatbptae {he defined

S
negau%@e&dargel;g%aﬁ%%ﬂm safbi RS %ggo%uog&féégg%bt&?gﬁh@m sfinple
signalrbyraddéd aatelivmmabrie thearoafi(matory, stﬁvaas gicter thal or aqed @ a pre-

FRAB of the HC and/or LC variable domain are at | east
definedpefogpt. g5 90, 92, 95, 97, 98, 99, or 100% i denti cal

to corresoondlng framework_regions of the HC and LC
Examplg 2 Seregning Assaysfopan Inmune RepensateacYLA«Hamibodyn. | n

one enbodi nent, one or nore heavy or |ight chain

f E‘Hﬂ@hérserqeeglg@ﬁwdasgdescmmve)m pesfiotnede) samplesmfrom

0 9 00% i denti cal
subject ) b Shec atmimsered i tiad i, The PEssrlhor B PRgPiiesohse oo
VLA-ﬂ ﬁﬁﬂi\bc&iymﬂmmﬁ{eﬁhh pétichty WhOHM udREHIAE nbialickha8 adihinisthtion.
“honol ogy" or "sequence identity" between two

sequences (the ternms are used interchangeably herein)

are perforned as follows. The sequences are aligned

for optinmal conparison purposes (e.g., gaps can be

i ntroduced in one or both of a first and a second

antno acid or nuclelc aC|d 'sequence for optlwm

. o o o s o o o -




[0090] The skilled artisan will realize that

conservative amno acid substitutions my be nmade in
wokdscdioendi ng anti bodi es to provi de functi onaPCy/US2006/012493

equi val ent variants, of the antibodies, i.e, the

variants retain the functitial capabilities of the

VLA- 4 pol ypeptides. As used herein, a "conservative

am no acid substitution" refers to an anino acid

s[MJ48] Binlogisaltsprapled fiom subjects Wi hadfecep afministered mgtaljgumab

or. si.ze charact erj stijcs .ok r ot ek 0.1 N Whi L
e QiR TR B DGR PSR GAHL4 b b
the m&h&&ﬂe@&itﬁd@@ﬁdﬁxﬁgletlo rr]?t hog_s for alk_t Ieri ng pgl ypepti de

sequence known to one of ordinary.ski in the art

< (SRS ha eetonoaided the hex o FORER S b ADf PSSy fprrol. The
i R e A1 T B PO ALt B
were piasenoin hialogical sampldarfess sutfeits B nepgtivaciiert] leNelwasatekermined

tothe Jghicth e i hatgeH e Jgtem b SRy RO KBRS R, 50
ng/mL\\;{EfA 0% Eéiﬁﬁplﬁfe)éeﬁéiﬁﬁ dy} &M IAERES Y3 RIHnT Via e (lifdiBited) serum.

t
-4 bindi ng antibodies_include conservative am no

With meepagt tdessitivity.itonmAdf wasrdetdvmingd ta deigel antis agiabraad Hbs but to be
. rotei.ns disel osed herein. G i | fatd
kR e T
other A¥lddAlea 6l Semporehisroftiesabrildsovisrigtegminedso ifc)deNhtetferehce by free

V; (b& F, Y, W (c) K. R H '(dl)é'élA’ G tﬁ?e) S, T %é)
drug atan ppAbidereatio of ereatpoiben | Jadfiglbllupiees the cffrds PER
natali%ﬂ?fg o 2685 oL AER O SR a{ﬁé PEWi- R na?fﬁbﬁdies. Rheumatoid

escribes conditions tor hybridization and washi ng.

factorGuisddwodfoufidto ipterfece with thetagkryl di zati on reacti ons can be

found. Ln rrrent . Protocols in, Ml ecul Bi ol agy,., John

WD) B aGHEOT R e setogneg ssse dbsenBedindExapiatis] g 2
charadtBEABR A &h§ 8t sds8 HEIGBICE thASHQAUT: ABLsHRAGEAME PHFormed.

nmet hods aré described in that reference and either can

Biologigalusaglesagh setjedthyba bsd hsapraddiiniateradmatadizdingb svgze tested for the

s S B e 15 L

blockHigRSaantA Righ\fShit hab wenged bPopositi RAdBroArThdwmsiyedetected
can be tested for a functional property, e.g,, VLA 4
blockisgrartihediess . the negativreatofbleweliter Dbl w36 Wi determinied at 3-4
_ _ . . : . Absed
sy B2 e SRS LRl s
patienits i Tigerawaan iSh@falseAldsitive rggantd dfe sehsitivityicalithb essap sas 480ng/ml of

an i nogen. . For. .exanpl e, the extracellul ar regi f
neat SEE.of BRI GIBOR e TEAR Y66 DS TR ST g g Hotect
anti- SAALALIB Bhiibddi&s bl WHR AR t8BE MRend QN @i iRSlevant human monoclonal

I mrunogl obul i n producing cells with natural, human, or
antibqsbest iFxed-grugunterferenneiwsh tsbassaynwhsoadso examingte The assay showed the

enbaqdi ment ., .the non- nimal__inclu |l east a
preseii Al Hsp R Tee o RO B A e maed BT e 38
interfbren@OSSird ukAredREaIFigRUSe strains deficient in

nouse anti body production with |arge fragments of the

ktp,#%@g l.pgir; png the hybridoma technol ogy,
Bloc ant i gcel}ng)ggggci”ﬁ‘ziu}é@lr)ronocl onal antibodi es derived from

the genes with the desired specificity may be produced
Resulgnd sel ected. See, e.g., XenoMbuse(tm, Geen et al.

Nat ure Cenetics 7:13-21 (1994), US Published Patent

Alip1214 Siieqrositive 13008 of 10 70e8ENg WSl Platleng afdeys were compared.

X IE T ML T N T S
non- human anti body can be humani zed, e.g., as
described in US Patent No. 6,602,503, EP 239 400, US
Patent No. 5,693,761, and US Patent No. 6,407, 213.
[0094] EP 239 400 (Wnter et al.) describes altering
anti bodi es by substitution (within a given variable
region) of their conplenentarity determ ning regions

P o o s
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90/ 07861 have described a process that includes
choosi ng human V franmework regi ons by conputer
wanedoye7w2f or optimal protein sequence honol ogpCTaSkwe/012493

V region framework of the original nurine antibody,

and nodeling the tertiary s ucture of the nurine V

region to visualize framework am no acid residues

which are likely to interact with the nmurine CDRs.
differehoe sﬁS‘V&miqu;MhmmofdAnceemﬁ WR9es Aacedingbyn thesomehimg assg

on the honol ogous framework. See also US .Patent .. .. .
providh gh AceGga mEBSTS Bf B RDGRS £ GBS 5 BEE 1 AT aEEN e AgFA-A binding
amlbo'g?'rrpest et al., 1991, Biotechnology 9, 266-271)

ilize, as standard, the V region frameworks derived
Examble @M NEVWM and REI heavy and |ight chains respectively
CDRgrafting w thout radical introduction of nouse

An. d
r g@?ggghsc:feeng% A ﬁ?&ﬁ%ﬁs gﬂ?eg tWa"itno Iamed on
samplédrb @5 &8bjests tWhdthatilbeer Mlﬁtﬁihtefailﬁat@lﬁlaim@t IMhetpuesesceodf an
NEWM and REl variab] e regions are known f
i SeSpese G Ay AREDQ SRR 1IN PRLGISERD BFS BB sa%6n
natah%%&%l Mtr% . %mfdé&%%g%ﬁb&ﬁ&' td ll‘lﬁt%llﬁlﬁj?atbfn tﬁg’ﬂﬁk&l@s examined

unman ant i es can led to include
was: Hob360tpatiemis)santibady hepeve aldiPE(56 pﬂtnmmj |“bimdfnigrantibody” positive

stany SO BOE Bl 4% H9ePPBne ERasgE OTGHE 2ol Ohod O R
persﬁt@hﬂl?%d%ﬁw@o S['hte 'tﬁﬁﬁeﬁtﬁfo@ifu% phiontAhad RARtabid MRiboliRE (at a
or all): (i of the variabl e donmain of

concemhwldn cg'l?t 0.6 m@}/m)) atlh smgl;:[um@g(mnt beinegative fog antibagligs at all other

time pA;)g;(lt'té gé{perglﬁeht lTive 5?136 g? %&ﬁl’gablggﬁit%og?eﬁ éxt ‘\%@r‘or xé?si’e time

pointstBABkéte af lebi’[elﬂlﬁ@w Mpﬁh at Ma sdirfsle fithe podtt, wiBbid fo¥é-uB&ihples
43H, 45H, 49H5 58H, 60H, 67H, 68H, 69H 70H, 73H, 74H,

testedy5H, 78H, 91H, 92H, 93H, and/or 103H (according to the
K tSwhd d d
B SOl S5 By AU MR Rt vy
ant1bdd|ia @i;t pertérg off petsentd dévelopad (‘persistests aptibadiekate naatizumab. Over

o L B o CTOSE s G LR e
becaxlﬁég[lﬁgm fvel thOfirsiSlRAd dhiibbit3s ﬁﬁé}'v%é{i %ammﬁ%ﬂpbﬁﬁb@lﬁﬁﬁn@mw

ogous hunman or non- human anﬁuences chineric
detectEblatinjibodiesgmeck 1anbutbeme sebseqn v entibddy reRatiied/ or

Ci)@%zt?g&e 5%Sé1§g)g\%rennga %]Iarﬁg%{he [PrEselic %ﬁe@ﬁcpﬁvﬁnbodlee

on thEREIEMERPse @ﬂ’chéfﬁﬁflﬁaﬁﬁﬁbrﬁérﬂﬁ meNpatienbsiteardie Fid. & 11Milsttakbs the
t he FR and/ or d/ or CDR2 and/ or | |%ht chain

OVefaH@@ﬁe@trﬁ antbedisemickipraciy Bye 1RhiRet Boas Hatatewpd for sub Jects
wits B A0 EMAREE Rom Al pLERGn BEgb BN ALt g 56D depc

the ratcegfl relapsdwa\pe3 heathsy B6/maehs, 6y0 monthk G@dlﬁ)slit'lmmaths oespectively.
non- human sequences. [0098] In certain enbodinents, a
Resul¥LA- 4 bi ndi ng anti body may be a VLA-4 singl echain
anti body, a single-domain antibody, or a Nanobody(tm.

Cho 29 ' Bleir8dullis Sndibat&P @bt BEreliD RS Bppiéit ReEY IrvBEBoA&turing the
met hods for their use are well known in the art.

first thigm mmlnsecg‘(txqajme;nte Frdve thypeatol sis mohtiha dhe dwaslemf’agﬁb@dySposmve
. antib d| es and e de |y ! .
pat1er§§ F‘l}bq%egh 1|5]) iy cggy(() tég %%bfl%}%x)lr?br%é#&gﬁlﬁ PESfsnt di¥ibody
pos1t1&@ :pﬁtﬁehwﬂﬁ)ived 1663 00 bt TH T haslivtelabgicanaent dBxveh sixed twelve
| owm ng the di scovergr that carmel idae (canmels % nd .
monthq, A eicppswasiesigragingfansiepe prignody-napitivg ppijents, but not in
functional antibodies that |ack |ight chains.
Nanobody(tm structure consists of a single variable
domain (VHH), a hinge region, and two constant donains
(CH2 and CH3). The cloned and isolated VHH domain is a
st abl e pol ypeptide harboring the full antigen-binding
capaC|ty of the or| g| naI heavy chai n. Nanobodi es(tm

.




Proc. Nat. Acad. Sci. USA, 88: 2432-2436 or by Huang
and Stollar, 1991, J. Immunol. Methods 141, 227-236.
wO20ds/169682 230. Large noni nmuni zed human phage ®CTpIS2006/012493

libraries may al so be used to isolate high affinity

anti bodi es that can be devé@bped as human therapeutics

usi ng standard phage technol ogy (see, e.g., Vaughan et

al, 1996 Nat Biotechnol. Mar; 14(3):309-14; Hoogenboom
“persigient3 pntifjodye@sitivepatients cAerrdigglyst Bimportamido Mssgbrippeient

oo v, Baeks A TSR ok e ed YLK SALE Spocy

therappe produced in prokaryotic and eukaryotic cells. In
one enbodi nent, the antibodies (e.g., scFvs) are

EQUITAIESE®Rd in a yeast cell such as Pichia (see, e.g.,
Powers et al. (2001) J Inmunol Methods. 251:123-35),

HAN26H I BoscQkillRRGE ﬁéra?WHﬁ%cé%?liz‘éD 6r BIUME g R rtain using no more
anti1 bodies, particularly full length antibodies, e g., -
than rowi@e experengrtaisus ewny equisiabreds tathespediBe elkedipieatsyof the invention

Jrayal . a ost .cells for r I nant expressio . .
desorifor R HD” CHith S BRI s n SR Peer ware ST e Reflvige claims.
djt127] BHQefepdrcss, ifldsdifs paont ddctbmbidske@hainart 1B orated
Proc. Natl. Acad. Sci. USA 77:4216-4220, used with a
by refeyenye indhaiveniisety. haeaserof centlict, thegrenssicanpbiesfiang includingany
: y Mol . Biol. 159:601-621), |ynphocytic
ddhn@@%ﬁéﬁﬁ%@g@%%ﬁé@% NSO nyel oma cells and SP2 cells, COS
Cf128] TK&teZins andlegpressidns fwhivh tave basisgeplogedha nmdd as terms of
.e.g., a transgenic |, Far exanple, the cell is a
descripomad nog ﬁ?ﬂﬂ’éﬁap%ﬂla g4 fere {SGIPGG‘]CH‘F?P”E]&EF PO suigh fems and
o B Bt Bl lel B porions
thereofidtib¢ing rezbgsieglibatesious modifstiwpre pewsle within thg séape®f the
teplication of the vector in host cells (e.g., origins
‘replication) and sel ectabl e marker genes. The
sel ectabl e marker gene facilitates selection of host
cells into which the vector has been introduced (see
e.g., US Patent Nos. 4,399, 216, 4, 634,665 and
5,179, 017). Exenplary sel ectabl e marker genes include
the di hydrofol ate reductase (DHFR) gene (for use in
dhfr- host cells wth nmethotrexate
sel ection/anplification) and the neo gene (for (418
sel ection). [0101] In an exenplary systemfor
reconbi nant expression of an anti body (e.g., a ful
| ength antibody or an antigen-binding portion
thereof ), a reconbi nant expression vector encodi ng
both the anti body heavy chain and the antibody I|ight
chain is introduced into dhfr- CHO cells by cal ci um
phosphat e- nedi at ed transfection. Wthin the
reconbi nant expression vector, the antibody heavy and
i ght chain genes are each operatively linked to
enhancer/pronoter regulatory elenents (e.g., derived
from Sv40, CW, adenovirus and the |ike, such as a CW
enhancer/ AMLP pronoter regul atory el enent or an SV40
enhancer/ ADMLP pronoter regulatory elenent) to drive
high |l evels of transcription of the genes. The
reconbi nant expression vector also carries a DHFR
gene, which allows for selection of CHO cells that
have been transfected wth the vector using
nmet hotrexate sel ection/anplification. The sel ected
transformant host cells are cultured to allow for
expression of the antibody heavy and |ight chains and
intact antibody is recovered fromthe culture nedi um
St andard nol ecul ar bi ol ogy techni ques are used to
prepare the reconbi nant expression vector, transfect
the host cells, select for transformants, culture the
host cells, andrecover the anti body fromthe culture
medi um For exanpl e, sone anti bodi es can be isol at edby

o e ' . - a1 o -~ 3 " 'Y o a2
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domain. This asparagine is the site for nodification
wi th biantennary-type oligosaccharides. This
wahkywaesydéat i on partici pates in effector functi 8a%/US2006/012493
nmedi ated by Fcg receptors and conplenent Clg (Burton
and Woof (1992) Adv. |munoll- 51:1-84; Jefferis et a
(1998) Immunol. Rev. 163:59-76). The Fc donai n can be
produced in a manmal i an expressi on systemthat
WeC@Jﬁbroprlately gl ycosyl ates the residue correspondi ng
to asparagi ne 297. The Fc domain can al so include
ot her eukaryotic post-translational nodifications.
1. [ Qﬂrﬁét}loaﬁﬁf ddedings dtiatcaly sipnifiapt 1&@@@%8&@ for2VBAeNbiding
For exanple, US Patent No 992 descrlbes
antibogy ﬁ%? ﬁ‘&liae Jhe ggthadcompgising detrrminiag Wﬂiﬁth@has ietagiesl gample from a
[
sl e g e o T i bR BB cligioaly siggitioan
threshnlsﬂdb‘ml of asoldbleantibodynthatt Hmdsantthebﬁﬂﬁ @bmdnig@mﬁbbdﬁ Rhegein the

presenlcg ﬁg?telga ggi E@Ehc{la ;q,ygg h]ﬁ%ggb(ﬂy o%lxjrg% a cymcally
signifR@RNALR AR kEYbRidto tﬁmL@m bﬁaﬁﬁg aﬁ’ﬁlbbcﬂl erest. The

anti body can be purified fromthe m’k, or for sone
applications, used directly. [0105] As used herein,
t g..antibodi es t he invention
2 el P AP GRS BT s R e A
4 bmdrngwﬁmooﬁis ihdidgB® BY thel f164e86d of ﬁ%asema @P&bﬁxold fevél of soluble
gnent of a VLA-4 binding antib éé@és sufficient to

antlboay r%thes\ﬁe%r‘lrhledleg Aetibegy By ablgash hve bisdegieal samples taken from the
s a VLA-4 binding antibody it is a

Sm%a?ﬁﬁ%??%ﬁgbhvegk"binding anti body and may be used in
t he nethods and kits of the invention. One of ordinary
skj e ar able to identif LA-4

3. o hesliodof FlsBty- Mhatgireiie S hoiils ol pHatedis ek sastgne month.
VLA-4 binding antibody fragment is a functional VLA-4
blndrnapantlbody fragnment using only routine

4. plecedinodof ahim Bi wlemin a,tsl@ay&re thikslold Beslorfisplubtermtihndy that

binds RS i RBR R GaR i R oo plae e from the

subjecp itwiot@esdeatied fime pbiks. appl y to the use of functional
i mobi | i zed and non-i nmmobilized VLA- 4 binding

anti body fragments. Labels and detection [0106]
f My i0 cl srn
. EREh o of it 1R e B Doy ot ipdn i g VLA
bindmgemgbody\lhéetérrbmadibﬁg anti bodi es) as det ection noieties
t.o, as sence and/or | evel aof sol ubl e binding

deternRp@ e s phaiuhG DRGUHREBIUP b4 biading Ardsym a S
ahquo@&ﬂ'h@%fol@gléﬂ%lﬁgﬁuéﬂcp protein (e.g., a target VLA-4

binding anti b Met hods to eval uate the presence
determiniglg ovhethey die sotubdobintiing abiividi isgpenifi¢ firtthe Whn-4 hinkdingeantibody.

the use of one or nore | abel ed detection noieties

(e.g., a VLA-4 binding antibody containing or attached
6. tThemegbaef sl 5| ahskin thésﬁe%lf%it‘y&g g dohlsté binﬁlr%%{ch{)%ls

as any noiety. that can be detected usi ng an assay
determipgd i Goeeendgligupinfche biekagicshsanpldy fragments of the

i nvention can be coupled to specific | abeling agents

for detecting binding according to standard coupling

7. pTh)a:mdﬂhbé of clinil gdehsratn £leyelaff sdRbRGINABbLE thabisihss ©ake We.A-4
ose that provide direct detection

binding 3oy e olagIcRL ot o e omSeeing fa ey ot binine
Fl uorescent Protein (G-P), Red Fl uorescent Protein
(RFP), etc.], a chronophore, an optical or electron
dense | abel, etc.) or indirect detection (e.g., an
enzyme tag such as horseradi sh peroxi dase, etc.).
Non-limting exanpl es of detectable | abels that have
been attached to or incorporated into anti bodies
i nclude: enzynes, radiol abels, fluorescent |abels,
phosphorescent nolecules chenrlunrnescent nolecules

1 . L~ =
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anti bodi es that have a detectable | abel incorporated
into the anti body or nay be antibodies that are |inked
woaow/19msondary binding |igand and/or to an enPgmRISE@H/012493
enzyne tag) that will generate a col ored product upon
contact with a chronogeni c-®Fabstrate. Exanples of
sui t abl eenzynes i ncl ude urease, al kaline phosphatase,
. .(horseradish) hydrogen peroxi dase or glucose oxidase.
activityrtp fadabeied XEMéladylg@mn dygmeasgendds thermredsines ditvenat/more
. . 1 diyR. c The use of such
d‘ffer%\éﬁgognﬁs%?\k‘éfawgé v @W“ﬁ@%ﬂg’ga&i Il in the art and
are described, for exanple, in US. Pat. Nos.
3,817,837, 3,850, 752; 3,939, 350; 3,996, 345; 4,277, 437;
8. 4?%99}@1@ of ciping, I3 sherein a levehedsolubleagithedy Bt hnds tonths W LA-4

Ty S e
activigyrte ak mmomobilized WVd Aa# thindbug atttbadi meaturedinhibel preagnde e kwioler more

... the use of chelate ¢ | ex enpl oying, for
aittergg) Srsptts O pPE A X iedhE b Ben: Coen b

di et hyl enetri am nepentaacetic acid anhydri de (DTPA);

et hyl enetri am netetraacetic acid; Nchloro-
9. pThemethwdf|claimahivdercimaditshlevebeofkinding petidty to a labeled VLA-4

L A O —

to a sdcondlaver tealing heivityhy alffeBIdeViIcR )4 biving @h@bdly measured in the
anti bodi es may al so _be reacted with an enzyne in the

presenge ©f @ §eeond pmeuahefgmlahgled blad-dshinding anhadyar al dehyde or
periodate. Antibodies nay be | abeled with fluorescein
markers in the presence of these coupling agents or by

10. r daemetdwdwifichuimr, wheten thefastamnd sedomd dévedy ofeitding amivity,are

ant i bodi es be .| abel . deriyvatization, for
deternype %St ?{@ngg‘i’%ﬁaqubl@isf?%?ﬁb&%ﬁl?@r@ fhydryl groups
in the Fc region of the antibody, using reaction

conditions that do not alter the antibody recognition
11.  sithemepletigiclaind , sédierein theamount ¢fisotibleattioty td tho LA+ binding

. . .of . the inpventi is also referred to herein
an’ubogg 153@%%%??%1%‘1{11%& iy %}ﬂ%r%mé%@fsr%‘ds for detecting the

signal in an i munoassay are well known in the art. In
me i nportant enbodi nents of the invention, the assa

SO
12 ol inamelioaolsiinds sheeh b dFvel ofpiading ReivilipihgY hied binding
i85t T SSPRATLRSEO5L) o RSESE S BB B, nd
a seconpié¢vehof dediag tictivityoo thd WEA -4 bindiig atibodpisletmimdlie a second
) for detecting,a . detectahle | abel utilized in the .
lmmupwwf%ﬂ.se%gd iR Q1 ¢ lﬁlsalgalf%mpieet‘%m%@q sgpnddmgpynoassay
s MR bl 0B SA B3 A AR RS sty s
immunérssayh andkwhersamitbe presenog if the elpgictl sagpdmofatt¢dsoalthreshald level

eci t.icall i,nds, £.0..a VLA-4, hindj.n I body, e
ot sol g Rt teF i et WP Pe Fariais b SRt iotinye! of binding
activityQ p@ateP thab ANeferdnde Rvef AdrtB6l s@BRQ WveEHH Bindih B Bctiility3Sless than a
sensitivity for detecting an antibody that
predetgpaiapd perseitgedeiibe fitsh leyeloftindipg aetivily. ant i body i s at
| east about 500ng. [0111] In general, the detection of
i mmunoconpl ex formati on nmay be achi eved through the
13.  afipt irediodar chimri2reherss tp piferabelkvel The s&eel indiag acevity

eneral |y based upon the detection of _a | abel or .
meastiig f05 A e SirRRE HEOURPI SPIUDISH DU Vet Dindins wsibedy.

bi ol ogi cal and enzymatic tags. U S. Patents concerni ng

the use of such labels include U S. Pat. Nos.

3,817, 837; 3,850, 752; 3,939,350; 3,996, 345; 4,277, 437;

4,275, 149 and 4, 366, 241, each incorporated herein by

reference. O course, one may find additiona

advant ages through the use of a secondary binding

i gand such as a second anti body and/or a

bi otin/avidin |igand binding arrangenent, as is known

- g, NA AP - o,



pl ates, pipettes, vials, detectable |abel, solutions
(e.g. blocking buffer, wash buffer, binding solutions,
wdizbesantoegol uti ons, etc), positive and/ or negaPCVAIS2006/012493
control sanples and solutions. A kit of the invention
may al so include witten i n¥ructions for the use of
the kit for the identification of an i nmune response
to a VLA-4 binding anti body in a biol ogical sanple.
14.  Kilhe methadrd claimedt whereirsihe a¢fersncaahons inawhiut 5hag/ml.
conmponents useful in the performance of positive
and/ or negative ELISA control assays. A kit of the
15. | Muenietiwd ofeiaiml 1S&r 12)ohee) Big VIPNBHindHE Bnt@sodplidd Bumanized
. readers and/or robotic instrunentation for use in the
muringganeglongrantifedy @\eldi‘on. Exanpl es Exanpl e 1:
Nat al i zumab | mmunogeni city Assay [0114] The assay
format and desi gn was based upon a bridgi ng
16. efhy nethddrdfethimnifymwheeirbtha tVIasddyndikg bBody B ahaasdzed form of
. reagent s procedures suitable for bridging assays
murt ﬁk%@%ﬂgggﬁﬁgrief, usi ng standard procedures
nat al i zumab was adsorbed to the surface of mcrotiter
plates foll owed by a blocking step to mnim ze
17. " ndhe spptvidfafclabinrid, wherwsin e MIm-drindiog pathodgismatalizsmabd
sanples were diluted and added to the wells. Using
st andar dpr ocedures, detection of bound
18. amhé nieticdl dfewmb 2avhelaihe Firtand 6coatMhinti6shsi)s are bridging
I ncubating the plates wth biotin-natalizumab foll owed
ELISAgssa¥s-ept avi di n- Al kal i ne Phosphat ase (SA-AP). The
col or devel opnment was proportional to the anount of
anti-natalizumab anti body bound. [0115] Natalizumab
19.  wdhe diethided clabmé 23 phedefn the Ciost@ad semdhd assayNicqhprise an immobilized
oating buffer s i ncubated i 6-well mcrotiter .
unlableq g&%f‘ gtl@éﬂ&ﬁ}lvﬁ%ﬁﬁw %.ﬁolaﬂs iahs edr et Gipding entibady, wherein
the solu®SORBEIRI €Y AL@ BN MBRILLAP i ThHME] Wvith IR EnR) AL, 8 1URIsEent marker,
washed w th washi ng buffer then i1 ncubated wth
or a radiapekvewgatkef.f er at anbi ent tenperatures for >l lir. The
vol une of bl ocking buffer was 200 m/well. The pl ates
were washed with washing buffer and then incubated
20.  WThd n@udd SE a8 @l19awlereibthe Gist aR@EdRAY ImmAAPAsES)s are
diluted 1:10 in assay diluent with or w thout added
condugigd ap parghelgeqction velmeas onjarngle tasiéon subsirda) at anbi ent
tenperatures for 2 hr 15 mn. The assay dil uent
cont ai ni ng added natalizumab represented a
21. cOhé netridafylbinepor IPhevheriniie biclogitdlgampkey adedutedainple.
was 100 mi/well. The plates were then washed in
washi ng buffer, and then incubated with SA-AP at

R At R TR i SR

t hen washed in washing buffer, and then incubated with

substrate, .p-ni trophenyl ph hat e. ( PNPP) .at

2. i BN bhORGr Y 5o B B YtHE for ¢ he
i ncubation in the AP substrate was 100 m/well. Stop
solution (e.g. H2SO4, etc.) was then added directly to

24. tRke mﬁslldrtﬁtcgﬁlmé@c wheteimithg patient Aasirhehmatopd adaitisdensi ty
(OC) was read at 405 nm [0116] For assay acceptance
the positive and negative controls had to provide

25. 1 @ae bhieshodi dfitlima2pthvdedad tho eatisahueCahd’ pdiswksi on.  For
the assessnment of subject (patient) sanples results,
the sanples were judged as negative if their OD val ue
fell below the defined negative cut-off quality
control sanple. Sanples were al so judged negative if
their OD value fell above the defined negative cut-off
quality control sanple and the inhibition of the
subj ect (patient) sanple signal by added natalizunmab
in the confirmatory step was | ess than a pre defined
percent. Sanples were judged positive if their OD
value fell above the defined negative cut-off quality

ey o Y 4 " g,



high affinity mAb detected binding anti bodies (e.g.
anti bodi es that bound natalizumab) that were present
wonotwilotwgi cal sanpl es from subj ects. The negaPCVAIS2006/012493
cut-off level was determined to the | ownest
concentration that returned>icceptabl e
accuracy/ precision (25% 25%; 50 ng/niL in 10% serum
The sensitivity of the mAb was 500 ng/niL in neat
26.  ( dheimaihetiof cdaimdmwherein thedipe pointseofdlamatiledsttvwoyor mers biological

o SRR 95 SET5 AREBEbBR3 A0 2 IR 90 Pt .

anti bodies. The interference with the mAb by ot her
| ecul es. or conponents of the sanples was determn ned
27. (g

he matheseof chatey é”%hﬁé@ownfmé éelwtmg sfhergnewicasaigrangdor the
. e

bl e UL d bl BL VRS e oty
determimet ot shleastawodimeld gmaitsainpkas tfmlm thetsubjecli es.

Rheurmat oi d factor was also found to interfere wth the

assay. [0120] In addition to the screeni ng assay
28. danemdiesd éfbldRIm vaﬁh%reln Mektidg aGhahpGHie hédReh Hm: ?ﬁ%}’s

to assess binding in the screening assays were a
evalugingf apureeat theragly tmubmhﬁb@snmm subjhstapy fahibelsalject,

oo i A DL L WTRRGRS SRRt et

natallzunab using a flow cytonmetry bl ocki ng assay. A

h afflnlﬂiﬁnﬁb was used as a positive control. The
syleal&de%ft My ST & AWTEE dssapy cpmeprisegadmipistering the VLA-

he mAb used was determ ned at 3-4
44nn@#%n g&gggké%g%hi above the nean of neasured |evels
in sera obtained fromnon-dosed patients. There was a
596fa%®§ Qo itive ate and t.he 35n5| Lvity of the
30. 2 smpthed OF BgeriaMA ¢ hefepsybisregigiey J%e@rlml%nsy of
assayin@% SR cVRBo B%Srse%ﬂ a@mthifthed WM@%H&B? %Hﬂllﬂﬂ? ﬁnothe resence of
detect” anti- natalizumab antibodi es bu ound
a posiige imwyne raspanse tother\leA ehvtinding antérodywh ficst endbecond tlme points,

antibodies, Free-drug interference,with the.as S
seteotd e ca R RS doL e SN RS Fr iy et Y e Sna
secontl tig@-pbintg, i nterference. Results fron1an assessnent of

bl ocki ng assay interference by free drug are shown in
wheremm the preseppeniid PRIUNSIETURE respPRte & apaint Reimetsindpard]by the

Y
pI‘CSCIIJ%%f agf%algetraec%nfc%ﬁg sfg@ tﬁ?ﬂ% t?lgesgél? gﬁg)ﬁ\g(gatﬁgdﬁ% 9&@81135% a biological
smnplp@btamedeﬁsommb @B&cﬁﬁiﬁb@mm@naﬁmy posi tives, thus

there was adifference of 5% and a percent concor dance

of 98% Accordingly, the screening assay provides an :

a [

ST 2 KA G A s R N b R P
clinicalyr sgmifinent diwsageriods descri bed in Exanples 1 and 2) was
performed on sanples from 625 subjects who had been

adm ni stered natalizumab. The presence of an i mmune
32. I Chpasiod F claiMl3y, dherdind ’éh@@lﬁni&@%y S AMCRRAOpRRId i€ B [Rast 30

who had undergone nat al i zumab adm ni strati on.
days. | nci dence of antibodies to natalizumab in the patients

exam ned was: 91% (569 patients) anti body negati ve and

9% (56 patients) "binding anti body" positive at any
33, t e nppthott ofwldiin RAGrhitSiPILASH bintling 48l tHetapy is continued if a

IQOSItIVG and 6@6é tients) erS|stentIy posi tive.

negatryR dmpune LGSpARsedy ?tF‘Fthatdgf Pf‘é’ﬁ{l‘% IREPOHEt ect abl e
~anti bodies (at a concentration of > 0.5 ng/m) at a
single time point, but negative for antibodies at al
other tinme points. The persistent positive patients
had detectable anti bodies at two or nore tinme points
that were at |east 42 days apart, or at a single tine
point with no foll owup sanples tested. [0123] Fig. 3
shows the tinme of first positive results in patients
mho developed any antlbodles SIX percent of patlents

L T o a .



with respect to the tine el apsed fromthe

adm nistration of the natalizumab. Fig. 5A-D depi ct
woheooriatas2 of rel apse at 0-3 nonths, 3-6 nont hsPCBAS2006/012493

nont hs, and 9-12 nonths respectively. Results [0125]

The results indicated that -2tiere is no apparent effect

of antibodies during the first three nonths of

treatnment. Fromthree to six nonths the "transient”

34.  arfheprdiodnfsilaim ), phetein Sestpyvediter dhan MLAHbbinding antibody
ors G5 B A0 D0 BB R R B0 Gl e e

pointgat al i zumab treatment. Fromsix to twelve nonths, full
efficacy was restored in "transient" antibody-positive
patients, but not in"persistent" antibody-positive
D | . T . : ify

5. DTS SRR BRI Alhghe R,
popul ati on for continued VLA-4 binding anti body

36. oy i e S T R UL P SHEICHTEE RS ASFHE N aor o

than routine experinentation, nmany equivalents to the
speci fic enbodi nents of the invention described
37.  hébeimeth@Suaftelaguily athervisthasebjectthan deimtatoih erthritis.
enconpassed by the followng clains. [0127] All
ref erences, including patent docunents, disclosed
38. hey kthodof sélb@RigROohatkpshtidYedigfed FONCbidet EbBising.
entirety. In case of conflict, the present o
detectipihp praserns, ofiardinically sisaificaptdpimpineireiponsratodi YL Avd binding
antib i Th East 03 Stlodt0 sHBHIEE ofihcl TP A0 WL ER 8N has
been afmihistarédbd VA -4 dirdlindmntdody ambthe At kastitwo biclogibsl samelestire
.sych terns._and expressions, of excludi ng_any . L .
Obtalr@afﬁ%ﬁ@ﬁp@estr at CHES SERFRIFLBY 3HST0% 2 SHBICARE BiEnificantdime interval,
u . . . . b . _
ond S e AR 2l bR (IR o BlcaM e T ant immune
responsevte titei YhAvgargibaidynin the subjretah tis tohesdeittlecatileayt two biological
clinically significant imune response to a VLA-4
samplgs. .\ 4i ng antibody in a subject, the method conprising

determ ni ng whether a biol ogical sanple froma subject

that has been adm nistered a VLA-4 binding anti body
39.  cdhe mathpdofelgin IFamhgrein Gaiclinisally sighifiesiidhigrvabseparaging she
. I ' t.hi t.o_t.he -4 bindi n
times 38 T30, KBRS L 8t B P i, B0 B oy, or 60
days.t hreshol d | evel of the soluble antibody is indicative

of a clinically significant inmune response to the

VLA-4 binding anti body. 2. The nethod of claiml,
40. WITSE Gldtcl G difthCR, WhethiPstidchi ' i

e G R M PR L RARE R R RO pfes
evalugimgsenrenbtheripy lof #etsubjeet, tlbtensintdgh hev Gieraply foothalsiigect,

.anti bod t he - 4. bi nding anti body in at |east two
modiffhg egirient Metatpiob e ukiERt PF pe R a canpucherdiey of e syt

time points. 3. The nethod of claim2, wherein the

time points are separated by at |east one nonth. 4.
41.  TH&e methnsdoiefain 44, mibereimh ewresnt theragyecomprisheadrhinésidrinigdhe VLA-

. bl e anti body that binds to the VLA-4
4anﬁ%$§§%ﬁ%£%n$%gody is present in two biological sanples

taken fromthe subject at two consecutive tine points.

5. The nethod of claim1, wherein a | evel of soluble

2. akbe msEed Halain 3u 3hersin frteciing the presruica gl asliniselly sigaificant
: ] ‘adaetern ni of sol ubl e bi ndi ng
1mmug§%<1%@§%s)@/ ??%h%ih‘% q%%{lﬁé E‘lﬁtn id 5 l)lgj?éﬁlgngdy ina first

al i quot of the biological sanple; and determ ning

whet her the soluble binding activity is specific for

the VLA-4 binding antibody. 6. The nethod of claimb5,

wherein the specificity of the sol ubl e binding

activity is determned in a second aliquot of the

bi ol ogi cal sanple. 7. The nethod of claim1l, wherein a

_____ e - o, I N a




di fferent amounts of sol uble VLA-4 binding anti body.
9. The nmethod of claim7, wherein a first level of
woizowimgeacti vity to a | abel ed VLA-4 bi ndi ng aRCThisene/012493

nmeasured in the presence of a first anpunt of

unl abel ed VLA-4 is conparedsi%o a second | evel of

bi nding activity to a | abel ed VLA-4 binding anti body

neasured in the presence of a second anount of
deterrtitfigb@hétier\d Bolbghtiahstiniyde fomi dxject hat hastheemedhistertd a VLA-4

laim9, wherei i d d | . of
SCETL AU TR SN A
bindix"gé %ﬁ%‘&[ﬁ, x%eréiﬁﬁh@}%ﬁééﬂ% 6Pkt 1&@Hme%}lue§}k1d TRel sEhosslusIE antibody

erein the anmount of soluble antibody to the
is indidativelofbd clitiicedlyasigrificraly inmunketespaorise énitha M Indyr4binging gntikpdy.
ELI SA assay. 12. The nethod of claim11, wherein a
first level of binding activity to the VLA-4 binding

43. anfjechediod §f dhEAITviRER A Bt [8adh tHeSthrdsHoTY MOaS 58301606 agtibody that

first aliquot of the biological sanple, and a seco
bioke

> nd
binds|tevhel VbA-bbindinggntibedip piesew i fwo Yiojegical F%Plﬁﬁtaien from the

. anti body is determ in a second i munoassay for a
Sumegéggﬁacé??aﬂsFtg?gﬁﬂggbiological sanpl e, wherein the
second i mmunoassay is spiked wwth a greater anount of

4. 1\ Parmos b OSSR, BRI AR, PRSI AR Py o the VLA
dikl | ‘ . at | t th hol d | | of
bmdl{é}%%tg(?;dgqg dégl{i)’ig.h@d gf: at least a thresho evel o

e”ant| y to the VLA-4 binding antibody is,
determivthg afed] of soliide bindiig detviey toche Nild# hindieg sntibogy jnsa first
. greater. than a reference | evel and the second |evel of
ahquaﬁcrf&fl%élo q%??‘?/ﬁ?sm’iaess than a predeterm ned
d lﬂﬁﬁﬁ WnR8er fk sbiv®ld Bihgihg betkaly i9bpdeifidion the LAV biidingAntibody.
eteT e %ethodrofSclain112,gmhg?g}n %he reference level is
a level of binding activity nmeasured for a reference
ampunt of .sel.ubl i - i -ng: tvity i
5. STRGBeod 3ot %420 Yo btslnety YA SO o Rfine cctvity i
deterhBA&Y iBAGEcEIUNuol & tAbbiotogdd0sagplel . 15. The net hod of
claim1 or 12, wherein the VLA-4 binding antibody is a
humani zed muri ne nonocl onal antibody to VLA-4. 16. The
od . &f ' : 1€ 1Bvd1 € sofhbre Antibatei tAsk RS tBARYVLA-4
46. TrRPMeod o Bl 43, wiEhcl 19y 06 o body rr;Ab‘}gA 21.6. 17. .
bindifpentieddydd tlef biological denplevisatetirminddey\dosaparibg hetieksepf binding

tibody. i tali b.. 18. The gethod of claim 12
activi & S AP ST Avtn G AR s Sy eaee o moge
diffe{elln'rt ?tﬁom 8¥ Snlabded VRA-MBidaE 2libedai m 12, wherein the

and second assays conprise an immobilized
unl abel ed VLA-4 binding anti body and a sol ubl e | abel ed

VLA: 4 bj.ndi ant i,bo . rei sQl.
7. Ve RGeS B SRR SRt e v
bindfrleRGBSGLRtheBIoksical Simpsle ivdtit@atiddMey comtfeeing 18@1s dftténding

_nmethod of claim18 or 19, wherein the(IJr t and se%?nd

activiityrio Ao immahiized ¥ Léoh dindingrntifody Fgriuss & Pegepee ol two or more
e VOl U | I Y trate. 2 1. The
dﬁ&ﬁ%?ﬁggaggggggﬁﬁg%hzé4%g&h&ggw§#ﬁ§the bi ol ogi cal sanpl e

is a serumsanple. 22. The nethod of claim1 or 12,

35. of Tor meennt cHRers HhETE DHIT BYEL HASNiie pripf 16 o el VLA
bindg% @Eig?&;ﬁmegﬁlredﬁliﬁhgﬁfe?&@e of a ik laodRs ofWheIRIed VIN&-4 is compared

as rheumatoid arthritis. 25 The nethod of
to a sdcandriex2] ofithieding activiey tpatlibeted VhA-4pinding astibedyemeesupd, in the

The t hod .of cl ai rein t.he. ti jnts of the
PreS%WEEéWWW@%‘FW%&”{ ﬁlg§1,§1§|a§§b<g tai ned t he
subj ect are separated by at |east 15 days, 30 days, 45
days, or 60 days. 27. The nmethod of claim 2, further
conprising selecting a therapeutic reginen for the
subject if a threshold | evel of a sol uble antibody
that binds to the VLA-4 binding anti body is determ ned
in the at |east two biological sanples fromthe

- ~ " o,

o g,



a positive i mmune response to the VLA-4 binding

anti body at first and second tine points, selecting a
woheveap®eti ¢ regi nen for the subject based on PO®UAI®EN12493

results at the first and second tinme points, wherein

the presence of a positive-ifmune response at a point

intime is indicated by the presence of at |east a

clinically significant threshold anount of binding

activity in a biological sanple obtained fromthe

subj ec t > [ ' i ne, . hq4g.. of. i)
5. SHRA G or MR ol B e B0t b e
deternSip@irofi flarklsedora] dlftjue sl dfYheshioliefcaL@miplé.i ne period. 32.
The met hod of claim 31, wherein the clinically
significant tinme period is at |east 30 days. 33. The
50. "ehO0ofaRl o%*c?dhg‘. @Owg\é‘{%ﬁ{ @k Am¥ht &k Bidl HLib3aY IPAINT.A-4
therapy 1's continued if a negative | nmune response 1S
bindirgedngibd dydisaleteringed esmgd: Hridygmgddli ISA &4ay. The net hod of
claim 30, wherein a therapy other than VLA-4 binding
anti body therapy is selected if a positive inmmune

51. I SRPRRARI oF c@hﬁﬁm& Qhefin @ﬁ&éla lévgﬁ%fgﬂiﬁ%lg aa_@bi@taﬁ gﬁhdvmm

poi nts. 35. The nethod of clai m 30, erein _ _
binding dsitibody Isaksterminedph e figsslimmowiosssaBdor aTlhret aligubioaf the biological

e B S LR B AT i
in a sdcoRd MHmAhehsadyt foF b stdond 3Bqudd B K6l o8fcabRhfid, W@ rein the second

) t herapeutic reginmen for a subject conprising, . . )
immugeasgat is spiked éflfglrae@féﬁ@rearmuné ot hlpbeded sajuble Ydis-f binging antibody -

b T RIS Rl R0 L g v
threshohEleetlofsblebiubtibody toake NEAR4 ditndiny attboeéylisandicdted if the first
level gfg:?fg(:hgg a%?x}é"éyggg%%a?pg g‘la%lrr}a(e)r etgq:{lgg qsﬁg} : thgltsg({oi% | év%h of binding
activifGP Wil a?%ec?ctterfrﬁﬁeﬂt peRcentdgBiof #e! st aitiok bﬁﬁﬁigbécitivﬁy.

I'nt erval, d selecting a therapeutic regi nen based on
the detection of a clinically significant immune

he MLA-4 i b in t bj at. the,. .
2. ¢ THBERod fhsielfo e b hlyegiensf I is B pleE8t vidgmrify
measuFBd ARG referdilcdiafodt o\ WORIbE dhtibbEy o the VT2 U \bisdighadtiveant

interval separating the tinmes the sanples are obtai ned
fromthe subject is at |east 15 days, 30 days, 45
d r S . Th ' rein
3. SarEmdliod R Sl e dBibils ShotdL Bo sl e 0
a current therapy of the subject, determ ning a new ,
therapy for_ the subject, modifying a current therapy )
54.  oflhe msthqdpicdam 35, vdersin e/ lAWMRERE aptiadydy 2 fpmppiged murine
sihiestib ng.4qret hod of claim40, wherein a current
nmno“ﬁerapj %%#gpgses adm nistering the VLA- 4 antibody to
the subject. 42. The nmethod of claim 38, wherein

det ecting, the .presence.o i ni.cal | i gni.ficant .
5. | e R EAoioTaRY 6 Sty \Aed big a5 b Bfnized form of
murine @REbéHasAdet . M ni ng whet her a bi ol ogi cal sanple from
a subj ect that has been adm nistered a VLA-4 binding
anti body contains a threshold |l evel of a soluble
ant | .pi to. -4 .bi.ndi ant.|
56. ity o iRl En Syt IR viehbiE eRulih Bengper
of the soluble antibody is indicative of a clinically
significant immune response . to the VLA-4 binding L
57, adiepdyed ofrlamml, vhermaw therfirs) ad seoond ippmamenssays are dpdging
reshold | evel of soluble antibody that binds to
Ells%2§ﬁ§£¢v4 bi ndi ng anti body is present in two
bi ol ogi cal sanples taken fromthe subject at two
consecutive tine points. 44. The method of claim43,
wherein a |l evel of soluble antibody that binds to the
VLA-4 binding antibody is determ ned by: determ ning a
| evel of soluble binding activity to the VLA-4 binding
antibody in a first aliquot of the biological sanple;

N T

o o g,



bi ndi ng anti body in the biological sanple is
determ ned by conparing |levels of binding activity to
wa 2b@hetswe VLA-4 bi ndi ng anti body neasured in PO®US2006/012493

presence of two or nore different anounts of unl abel ed

VLA- 4 binding antibody. 47:-38The method of clai m 42,

wherein a |l evel of soluble antibody that binds to the

VLA-4 binding antibody in the biological sanple is

determ ned by conparing levels of binding activity to

aR.| 4l - b ngli [ nmeasured.in the ...
s8. DTht B ity Suteieb il P AN bORY s RIS R B e g obilized
unlabaled\V4.Ab# bitidivg :&m?)bbﬁ)lﬁhyd '?1 ddgublg_ﬂ&emt\hp‘dfﬂﬁin@ihg iafﬂliﬁcgdyl, wgerein

r ir v in i vi

the so{ybi 13bele i iy Drdis iested Wik e cpieae  dlogRoqs: marker,
or a rddidastiven@asat of unlabeled VLA-4 is conpared to a

second |l evel of binding activity to a | abeled VLA-4

bi ndi ng anti body nmeasured in the presence of a second

anpunt .of, un| abel.ed VLA: 4 bindi.ng anti body. 49. The
59, PERE Bl ot LR S suhdeR B B R beoR e Rapneys are
condut@d ¢h par@flclRedfion FoREids VntaYsiidl Sl & fbBgde N first and
second al i quots of the biological sanple. 50. The
met hod of claim42, wherein the anount of sol uble
and. | t A LA 4 hi.ndi ant,i body .i s determ ned
60. 2 Eht BRE6a R ol X nére L AEL0R A00 S BRR 1 7 S
42, wherein a first level of binding activity to the

VLA-4 hinding, antibody, is determined in a first

61. ﬁ%%ﬁ@gﬁ Chim 38, Whetein the sehieat ivg hpman patisb g cal
sanpl e, and a second | evel of binding activity to the
VLA-4 binding antibody is determined in a second

62. i theimet®day cfaon 64, whereindthe batipnohasohultipte selabsigi cal
sanpl e, wherein the second i munoassay is spiked wth
a greater amount of unl abel ed sol ubl e VLA-4 bindi ng

63. amhé hethodldfanihe, Whésh hoPuIeRssheuddidiaifisn t he
presence in the biological sanple of at |east a
threshold I evel of soluble antibody to the VLA-4
bi-nd] [ i Si.1.ndi ed i.f the,first |evel of

4. o RGO BRRS Y, SnorBil GEPAel bl Cp s s e
the second | evel of binding activity is less than a
predet erm ned percentage of the first |evel of binding

65.  apupsthed of islzr.ﬁiig'wé Fidiniadly siensicantihsssholdrieved phantihedy response to

' i ¢ hindi e o
T
evaluating thd lavel df iamri]Hagglt ;anﬁbchﬁﬂyin aEcBntrd]f}&)pméﬂtibﬁ of pitictksalho have the
. 52 erein t ref erence gmount i s about 500 ng. 54.
disordgsgnd phyaye * Bocy tHfiates W @‘Eé‘gﬁnti M VLA-4 bi ndi ng
selecﬁ\ﬁgle_lﬁm At ot 2 SEHA AR QR ORY dHdGe g&ﬂ@ﬁéﬂ Qo %ti-%?%ﬂé% & in the

and

.. 55. The nethod of clai m 54, erein
controppepilattpnanstai dbinipally sigaifteantthieskeld levetobintibody rasponse for patients

who W PRt e reatd vige FE et al | umab. 57 The

met hod of claimb51, wherein the first and second

I munoassays are bridging ELI SA assays.58. The met hod
66.  oFhemgthed 91 clajip 66 evvheremdhe protgin thesrpsutioagenk issatherapeutic

tibo§ ' aF lﬂyﬁ L] abel ed VLA-4 bi ndi ng
MIﬁmaﬁg?%%gsnanéha sg¢%%ﬁ2&F§ el ed VLA-4 bindi ng anti body,
wherein the sol ubl e | abel ed VLA-4 binding antibody is

| abel ed, Wi t.h . enzyne, f]l uorescent marker, or a
7. Sneiot SRV iog R Dedgit it el SR A sponse o
a therapB@iEhBicik) ¥hd nkbod %Bﬁilpﬁﬁﬁg Bk, fﬁg,“@%ﬁé itaP¥ample pbtained from a
conducted 'in parallel reactio ol unes 6n a S|ngPe
reacti on substrate. 60. The method of claim 38,
wherein the biological sanple is a serumsanple. 61
The nmet hod of claim 38, wherein the subj ect is a
human patient. 62. The nmethod of claim6l, wherein the
patient has nmultiple sclerosis. 63. The nethod of
claim 61, wherein the patient has rheunatoid

"



who have the disorder and are treated with the agent.
66. The nethod of claim®65, wherein the protein
woOhercap®eti ¢ agent is a therapeutic anti body OPCT/US2006/012493

anti gen-binding fragnent thereof. 67. A nmethod of

identifying a patient who h¥s a clinically significant

anti body response to a therapeutic protein, the nmethod

conpri sing assayin in a biological sanple obtained
patient mdwnhap adiserder whd adianbetisdmieisteraddhethorapastidpretein, for the

eGSR o AR REER BT ik oL R BASRE i

wherelm thd thieslidle 1veEis apRuiti2Cstaidatded Viatiohehkive thRvEINraghisddes that
evel is at |east 2 standard devi ati ons above the

spemﬁ@iﬂ@ ibingk to 4 thers@petic Rratein Briconirobwntteptedingguletion pEpatients who .
tic protein in a control untreated popul ation
havet‘nPﬁfs@{?ﬁgms who . have the disorder. 68. The nethod of
cIa|n167 wherein the therapeutlc protein is a

t eutic ntl ntlgen hi ndi ng.fragne
t RE? BbRiodd e nabein 6 talsroma PTOfFB isd R uicaniivady or
anugeg:lqgm&hggagtnggﬁﬁg@&s of : coating assay wells with
nat al i zumab; 1 ncubating a control sanple, a screening

sanpl e, and a conpetition sanple i n separate assay
l's; .addi .|ot|nla ed I zumab .t o t he sanpl es

0. {'Te FienELA i, £ e iandBid vyt oHies ieGeennia: o6
comu@q@g@hganaﬁﬂy@umga@umorse radi sh peroxi dase assay. 70.

The nmet hod of cl aim 69, mhereln natal i zumab at a
incubgihgcasnnizat sastplefa wrezsingample, 8nd s eempditivosampledn sepsagte assay
wells. 7 1. The nethod of claim69, wherein the
‘conpetition sanple contai ns unl abel ed sol ubl e
adding dicainy latedatatedizumab towhk saaples i thatisan wadlsgdndut

OO/ M ..
detect&ng the bmtinylated natalizumab using a horse radish peroxidase assay.

wells;

70.  The method of claim 69, wherein natalizumab at a concentration of 0.25 pg/ml is used

to coat the assay wells.

71.  The method of claim 69, wherein the competition sample contains unlabeled soluble |

natalizumab at a final concentration of about 100ug/ml.



