ENG NEERED ANTI - | L-23pl 9 ANTI BODI ES FI ELD OF THE

I NVENTI ON [ 0001] The present invention rel ates
wa@eowsnadiky to interl eukin-23 pl9 (IL-23pl9)- speriuf1008/002999

anti bodi es and uses thereof. Mre specifically, the

invention relates to humani zed anti bodi es that

recogni ze human | L-23pl 9 and nodul ate its activity,

particul arly in_infl W
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[0002] The i mmune system functions to protect

i ndividuals frominfective agents
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| ynphoi'd and nyeloid célls such as nonocytes,
entigty-ophages, dendritic cells (DCs), eosinophils, T

cells, B cells, and neutrophils. These |ynphoid and
F,émedfq:hg Iﬁ%hﬁoﬁf ten produce signaling proteins known

as cytokines. The immune response includes

i nflammtion, i.e., the accunul ation of inmune cells
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subst ance, i mune cells secreté cytokines which, in
enwﬂWhnahﬁdulate i mune cell proliferation, developnent,

dlfferentlatlon or migration. |Imune response can

fj(?’lﬁ‘ﬂ@ﬁfl’@hﬂﬂ!rﬁﬁin consequences, e.g., when it

| nvol ves excessi ve inflammation, as in the aut oi nmune
di_sorders (see, Abbas et aI ‘{NF@ &%OOO)
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[ 0005] Recent studies, through the use of p40 KO m ce,
have shown that bl ockade of1 both I1L-23 and IL-12 is an
effective treatnment for various inflammatory and
aut oi mmune di sorders. However, the bl ockade of |L-12
through p40 appears to have varlous systentc
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[0012] In sone enbodi nents, the binding conpound
conprises a framework region, wherein the amno acid
wgeegaamies of the framework region is all or PCT/US2008/002999
substantially all of a human i mmunogl obulin am no acid
sequence. [0013] In sone enbodi ments the |ight chain
and/ or heavy chain variabl e domains conprise a vari ant

sucfas, e, e AN hersa| G dpbosor {HOGVBE bidpria;

dePositioh, etc. MPfefle@ivBsREtRIalarak Yoriied iohithé bettdrn @ursdecbf the
residues relative to the sequence of%cﬁj t}'.lq?[éﬁct ive

sapgihtne sgbease tased dpungidiwRmRERddight fQUP S Loy syrface.
provi ded at Table 1. [0014] In sone enbodi nents the
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1-108 of SEQ ED NO. 14, and/or a heavy chain variable
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théHe@ﬂ)BhééﬁEﬁs , prihted cirbuit Beird 1635 dofﬁmdrﬂy odramicQalithins or a ceramic
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space/fermation, delaotination hiigaid pads ABsUbStrateE@eD NO. 47) at
an epi tope conprising residues 20-30, or residues 82-
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maunted to a)bnnted; ciswisboreh whvaeele«mg coworrss‘@ve been erggsed in a
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V102. hi various enbodi nents the epitope for an

anti body of interest is determ ned by obtaining an
X-ray crystal structure of an antibody: antigen
conpl ex and determ ning which residues on EL-23pl9 are
within a specified distancez of residues on the

anti body of interest, wherein the specified distance
is, e.g., 4A or 5A |In sonme enbodiments, the epitope
|s deflned as a stretch of 11 or nore contlguous an1no
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both figures, an "ni' prefix connotes a nurine antibody

and an "h" connotes a humani zed anti body. The suffi xes
wO adog/114128 and "c" refer to sequence vari ants OPCT/H82008/002999

humani zed 13B8 heavy chain vari abl e domain, as

di scussed in greater detail below [0029] Figure 2

shows conpari sons of nouse anti-human | L-23pl9

intgg%ggggcgkgn%cg@%sgt@&%gy,e far golie domel D Seoenees o the

polyRfep matéritP1L5 fenXR8 refbia dl%S AdsPsholndlii Rigaifk 3. To emphasize
TAI LED DESCRI PTI ON [ 00 used herein, includi ng
the weteaps@m@w%wabhem, ppwgles magﬁﬂalaﬁ has ben sxagesrated é’USFF in
g@ﬁe 3a," "an," and "the," include their corresponding

pl ural ref erences unI ess the context clearly di ctates
ot herwi se. Tabl e bel ow provides a |i st

i
(0@ quenWhbilg @é?]'fflownéhét LEDs£an hemguited te) Rr@ﬁ ‘ES’I?“'t Bpgrds in an
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he sarfe éxt ent i f each individual publication,
fanbt@tcyﬁtcomsﬁhe oeablesm of watepae@ﬁablllmgh@p@%ar@ geplgyed in a harsh

Ft?“n%i‘ftvm%vy vs}hréﬂ'cs b&iddts tr?_estéﬁkfa‘?& Qﬁ é%rﬁgod%f desut;n flip chip

erence tation O the re erences rekniIs
LEDsmemrtdeﬁs light bacausentight that is muﬁe@ﬁyough tfﬁéowerr%lg‘acmgf the LED,
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vi si,on,  as well as cancer, tunors, dysplasia, cell
ﬁ?" Ffi?"?ﬂq‘r‘atl on, netastasis, and angi ogenesis. [0032]

"Adm ni stration” and "treatnent," as it applies to an

Sumimaey of therbivertigrer i ment al  subj ect, cell, tissue,
organ, or bi ol ogi cal fluid, refers to contact of an
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LED&lelices, |cb$u,®ndmhgﬂm -board h:irahtnglrlrl:gdnefdl uarel disclosed that are
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onl 'btM Sérfacaiof thel Substeste) severdiBorirg patls) eouipledtd the

“treatment" also means in vitr

serceeHAATIaYerdlogned 6 the bagiom susticd of té\sgseﬁftrataq A TG POst

formddtr¢hch %’ﬁ@iﬁ? bb@ rfor Bkcthalig RehMRting &lel LED t’éra"é‘;é\'imtlrcwt
as it adp i es human, veterinary, or researc

boaiglj Ascunderfak layes ey heRroxiged between Ehg batkam StﬂfaGﬁﬁ’f/Fr&ﬁqu“ate

and rth%’f Vs%%@é bithe PRARH euit bGard A8 R vAiter iHfiIBEEASRder the
ations. "Treatnent” as it applies to a human,

hgbfeereltﬁngedlgde sbstrateedn @notbalb?remdlmgmt a dliffuser 3y he mayited to a

!
to@%%ﬁ%gto?ﬂ'@yﬂ??ﬁﬁ:tﬁ?ig@gégﬁ yS| odglﬂf;sglthé"hérﬂg ae?}ﬁ&nﬁfhrough the
tom)ﬂyfacel ogical fluid. "Treatnent of a cell" also

enconpasses situations where the agent contacts |L-23
[Ot?mept f?\rad{oh#r%ﬁ{yohilmég @%oﬁﬁﬁf Fﬁ%ﬂ@\hée is @ofktructed for use
flul ase or col'l ol dal phase, al so
in g irplantable satmrésuch @s acghiriose ses\sora\nwhqgmu the LEB dsscangained within
contact the cell or the receptor. [0033] As used
herein, the term"antibody" refers to any form of
anti body that exhibits the desired biol ogica
activity. Thus, it is used in the broadest sense and
specifically covers nonocl onal antibodies (including
full length nonocl onal antidodies), polyclona
anti bodies, nultispecific antibodies (e.g., bispecific
anti bodi es), chineric antibodies, humani zed
anti bodies, fully human anti bodi es, etc. - so Iong as
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404, 097; WD 93/1 1161; and Holliger et al. (1993)
Proc. Natl. Acad. Sci. USA 90: 6444- 6448. For a

w0 eoosaveies engi neered anti body vari ants gener abCT/USIE8/002999
Hol I i ger and Hudson (2005) Nat. Biotechnol. 23:1 126-1
136. [0042] As used herein, the term "humani zed
anti body" refers to forns of anti bodi es that contain

sequences from non- hunman . murin bod
2 OB NV RES AT e AmISHAEH e s iHea bt exfeded Periods
of HinBiviiBYin & AER 'éﬁﬂrdi‘ﬁ{énv edpdsuRMN IR RABBBIMent, an optlcal -based

[ rmungl obul i n. general, the humani zed antl bod %

sergor for clgkasmining @a mssn@er @l qojcentyatign ofan pealde ina
coﬁ'téﬁée%%' 'dbtl&#"? ’traY\%Isﬁbé %ﬂeﬂ%dWhltmfdﬂbﬂlﬁé a8lah dpfic wave guide,

stantr al th pervari abl e | oops
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ser?%pt' flf?f1 hep HQEJE@?E 'r?d +t56kl;la%ohrc8fm EH%eseﬁgf)rrb?E ¥ ARRhEnfitsird@8on
uman n sequence humani ze
withint this selysoo pod)o mehereyn mesnadmom sauerintlydessa substantially transparent
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plutdlityrdf bdrding mads,” dvupled tamlmiemlmrdud:toblaw, tdromed on the bottom

el 150 S5t RSTERAT Yl A AMBBRIRE e,

eleatricallyocbnascting te light estttihg dibdedo a rﬂnﬁ%)q rcib bodrd iThi zenkor

TS R N AL e R o e ST
th@bﬂebé’ﬁtﬁ%r @@ﬁc@ﬁtrétlcﬁfbfrm a?ifalyté S\kH@Sélm thetlhdiﬁaoﬂﬂymbﬁt is p05|t|oned

i ncluded to increase aff rea St
onthe seNsAERIdYLA r%ﬁﬁweﬁae@t'%ﬁ*# Yivest fom e men Sﬁ%aea"d which
traﬁ&ﬁ@‘l‘ﬂdiéﬁ@ﬁ“nr% e sehb6r RIS TRE seidoe Blsd fHtludks @ phﬁibbelféitlve

anti bodies with nodified (or blocked) Fc retg(;ons

elggeny jagatedin meec@n&rfbeev@nd PeFiianed fe receivg radiatipn i the sensor
boBAand Which enfd%: red6EHARR/10 $&ditidn rdéd Aok 95d Irdicator
W0O2006/ 0057702; esta (2006) Adv. Drug Delivery Rev.
elep®nb40- 656. Such nodification can be used to enhance
or suppress various reactions of the inmune system

[O(Whlgh PASahb Aﬁ{e? ehBB&Teht, %' m&f‘lﬁ@ ?Jrsméd?\tuﬁg %g@ﬁ@érﬁltﬁ\'@dlode to a

terations Of Fc region i ncl ude. am no

pnatﬂdcclrcwah@agé in a flipsahin Qﬂﬁ"&'ﬁ@n ig|diseesed yhighygpmprises (1) removing
a Heﬂ%’f ik 'Iagulls%rom%l ﬁf%os?.h‘ﬂ(a:g% Rﬂgﬁgcﬁphtd&g W@gﬁ%ﬁ;ﬁf(%)nggdgﬁ% micro
postite elaam bomdlﬁgapaﬂ‘ omaseqend |sus‘a¢erpftth%h@m@mmﬂag dmdﬁbt{mussgond

su@gc% i Agoéﬁ%ﬁlt&{‘ﬂmlefﬁrét'smﬂ‘a gﬁfb&ﬁi@\:ﬂ the 'n‘gcrb 216§t3ft6 eo&pbnd ding

e concom ease nveni ence an
bodding eactsem theerintednaircuit baard sedbatrthe light efiiging dictle is mounted in
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a b Sfiepteb: phllnt Moussg = St o s nfs sulrplkiGepnd e
entitting dicgle 2o diffusen therlight emittedithraugp tiwe frishswtage eﬁti'EdlgbhElyllttlng
di fully human anti body may contain nurine carbohydrate

fiai ns i f produced in a nouse, in a nouse cell, or in

a hybridoma derived froma nouse cell. Simlarly,
BriefiDescriptioniofdhe Drawingst o an anti body whi ch conpri ses

nouse i nmunogl obul i n sequences only. A fully human

i b

(0321 1o o e B84 3 BERE BleAtadel ot AHAERAR i becohenore apparent
bysbe fetinwing, debgnppb:agémdemtp:ln@ddhe mmmparmngsd@mgs

bi ol ogi cal net hods. [0045] As used herein, the term

“hypervariabl e region" refers to the amno acid

resi dues of an antibody that are responsible for

anti gen-bi ndi ng. The hypervari abl e regi onconpri ses

amno acid residues froma "conplenentarity

determ ning region” or "CDR' (e.g. residues 24-34

(CDRLI'), 50-56 (CDRL2) and £89-97 (CDRL3) in the Iight

chai n vari abl e domai n and residues 31-35 (CDRH ),

50-65 (CDRH2) and 95-102 (CDRH3) in the heavy chain

vari abl e dorral n (Kabat et a/ (1991) Sequences of
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(APCs), dendritic cells, mcroglia, NK cells, NKT

cells, neutrophils, eosinophils, mast cells, or any
wordenines | specifically associated with the PCT/US2008/002999

i mmunol ogy, for exanple, cytokineproducing endothelia

or epithelial cells. [0053] An "IL-17-producing cell"

nmeans a T cell that is not a classical THI -type T

cell or classical TH2-t T cell, referred to as TH17
(0831 < e demisa Rig 2 CER, EoUer o G ASEtest gt B
Cua and Kastelein (2006) Nat. |Immunol. 7:557-559; Tato
[0@1 0 ﬁb\ﬁé A prestmts Npicture oftd toplhéw bbtlie pricerrEDaneunted to a
&H 06) J. din. Invest. 116:1218-1222.
P”"EE '?wb ting cell" also means a T cell that
expresses a gene or polypeptide of Table 10B of U. S.
[oﬁast] ent Figugl3 d@tdtﬂ:he%ﬁetu deWatMnMErat&&O@ﬂﬂé @A3194rb OED diey. |,
ogen res nsi v ei n; chenoki ne
AUt PELRITRES S lEoars, WBHES TGP BRS GV BedThiodatith 2
polyflerhfferighnd/ or suppressor of cytokine signaling 3),
where expression with treatment by an IL-23 agon|st IS
reater than trea oni st .
(081 ot HUrE AP el TS F et g IE Py £ G5 cie
macthtdd-toZ3privted tifduitibdaf, tH &Rbidalicedhith 83 enbbdifrehElof the present
greater, typically at |east 10-fold greater, nore
'“*WB@%aIIy at least 15-fold greater, nobst typically at
| east 20-fold greater, preferably at |east 25-fold

[0@!79 at eFI?Uf@Q YA 3RE 5BRIepiceambhiasked, mvp tart3inte drcakt ©84r@rand a
t han wi -12 treatnent. Expressi on_can he neasured,

prigteg circyit beard measkerkinraceardangsanith ai erppodiment a5 he Rresent) y
inJeHEiSh, Irbsphéiviiyoduci ng cells. A Thl 7 response is an

I mune response in which the activity and/or

roliferation of Thl7 cells are enhanced, ﬁ %Flly .

[0 p| Howetaepicted PESESHOTMOURNgAHIED digdina FPC Ip orientation
on'@ﬁr?rﬁé’c?&rcmt'ﬂem@u gﬁlﬂéﬁhd&ni@%hdmg NR labehrdande Withagni t or

or precursor cel is coomtted, in a pathway of
eﬂﬁ@ﬂlm%@éﬂ'@mt bwertini differentiation, to

differentiating into an |L-17-producing ceII as

[06'RS]i ned &Eoﬁ’&eseﬁtﬁéﬂaéﬁfdrﬁhlc%grm%cﬁﬁé af Qlln!:leﬂf P cbrhﬁmmg a
IL-17 pro ucing cell can found in a draining %&Pmentof

mintyER:of ghrsg)micrelaliaons ﬁeﬂl annatq qster; in_aceQreance; With %Pm
§on | L-17-producing cell, as defined above,
th@ﬁ &ﬁ @egn e.g., activated, e.g., by a phorbo
ester, |on§fhore and/ or carci hogen, furt

(0G0 o) BGHEE QAPIcts? BIPalp Lotsgie Anertioginicall banded to a printed
cwtlﬂ?‘&;drﬁ! HNith%n LP\%EFHII%;JSV ifl 8edoRdifle with@n: en*iBbdﬁﬁ’é?ﬁfopﬁieSpresent

roteolysis, or lipid oxidation, or nodified, e.g., by
Inwwﬂ@hblnant technol ogy. [0055] As used hereln t he
term"isolated nucleic acid nolecule" refers to a
[ogﬂg' el fig @@'qi praBr RS sl séhehlami orgdtfﬂﬁatmsur&sd wﬂwﬂf@éoe%
rom at ast one contam nant nucleic acid nolecul e
acggrdancatyidran embedimertiof dhe presepfdanentened i n t he nat ur al
source of the antibody nucleic acid. An isol ated

oo ei fg@res QONEH@ ‘iﬁ'ﬂ! Gem&s %tﬁk%retdf%rﬁlb Bhip DED WRh'B @ffuser, in
sefting” in which it is found in nature. |sol ated

nopePekIiZed 281 @naigized stakes, imagcaidgnee withapy Fmbpﬁg@n's?fetae present
|mkﬁﬁ§ﬂthe nucleic acid nolecule as it exists in natura
S. However, an isolated nucleic acid nolecul e

i ncl udes a nucleic acid nol ecul e contained in cells
that ordinarily express the anti body where, for
exanple, the nucleic acid nolecule is in a chronosonal
| ocation different fromthat of natural cells. [0056]
The expression "control sequences"” refers to DNA
sequences necessary for the expression of an operably
I i nked codi ng sequence in a particular host organi sm
The control sequences that are suitable for
prokaryotes, for exanple, include a pronoter,
optlonally an operator sequence, and a ribosone
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OB, G0 b B R Pt Wi RS Borapee
wit arl @ﬁsoduraéﬁtfcﬁ‘rtﬁ@baeséﬁ%@fm@me control or less, nore

preferably 25% of the control or |ess, and nost
%ﬂﬁ rabl 10% of the control or less. Cenerally, an
6‘&%‘7 PU9R: i vation is at |east 150%the control,
preferably at |east two tines the control, nore
[oprf er erabadimknts @A &ie presant invemtiort provide Bémhbndlmml LED<devices,

SR TN R R LT T p—
withiH f6rHh@etie] aHeat-Rérmetie, dikGisrytpackages), Hodeings, &Rt @ﬂtés)éments
| ess than 2 kDa and refer abla/51 | ess t han

as ysll s @@useﬁmqﬁaevarﬁﬂeoa$'ésm6@ q%t'e%mt@m'ﬁtwga \gﬁﬁ. l@D in

ordB't6 @iitSa makifiH FuriBeres Yeiitr irRIcHRR nfolddRlescul es
contai ning an inorgani c conponent, nolecules

conpri si ng a radi oactive atom nt heti ¢ nmol ecul

(0025t | o hakshenvirrnmenhpsLontempigiedPy-Eig @'gsen,g@vgntlon, Tcludes

vaﬁ&%ﬁﬁagﬂﬁ%-l&deﬁ &W?Joséﬂbh@@%ﬁmﬁﬁ%@%d%sef&@%ﬁé' Subnferged
l'ess suscepf | egradatlon and | ess

appk;aapr’rs@ suCheas Yndenvaten ngREsea BeNsArS, PR|eNtRe medispcappications,
sugﬂ@é %Iu?%egﬁhgo‘?sc‘ ouﬁibﬁpaﬁﬁlc&ﬁ)‘ﬁk 'tl‘i’aQ a'i@ gﬁﬁé&& & extremes of

and cyt oki nes, nol ecul e
humdatyrandara@, glss dfhleﬂ-éﬁ degise maaf he. sub@ﬁ'@ﬁé@ ceRtingious, @seed)as

mtELn& m@gﬁ%ﬁﬁt@e& \réé@mggﬁ gﬁ% _}ﬁ@%ﬁ%}&nwrﬁnmenm

(2000 Nat . Bi otechnol. 18:1251-1256; Apost ol opoul os
[0@26]al . Prefaveg)emhodimentaef. thetpeesentinueantion ppavidevs Aipahin D die

o SR Sy e S B e e o

chipdtED die aneuleepr(nzei)c;yculsuboaweﬁubstnate 37 preyert- e infiltration and

enﬁ%iq%r@{\mﬂp& ﬁg% 1 c\:Athglﬁrﬁ' rg&%ﬁft})'o&#ﬁ‘eﬁg, ¥he Pfesent invention

providssredflip ehlemEﬁrthataltﬂlzmnjquffasantg enharme lighthdistributioni ride flip chip

b Al 55 A e 4 BB s 0 an

pobitibes lmgebmﬂmf&h@ bFl izt dbowe tie hunds betmeeamlmb LEhdie and the printed

_bi.ol o under ,desi gnated..con ons
Lt Satiey Bigterth MRS BTG S uTRafo ¢ 124K pedfe from the
hafbbeshviteimentn dhsindterl sboge)i the @Mérréd@ﬂ%dlmenmﬁwbe employed

i pb seeteSiE srurot Bish fateeianpr nages of aterist ysBfithaody.

sué}faagglugose? IA tigs umaocfegue mlﬁ‘@ﬂlblcﬁlptL'EDS? eansinkd waBpl a9|)on f

| I NAs 0 I aes conprisin e S ence, of

hermeticz g geqmerras'i@ eﬁeﬁsewreﬂfoandoop&r%?%f%ﬁegﬁﬁ Rgfiqds of time

wiHRf& ﬁEn%ﬁ eﬁfnrdrime%@n'eq thE%m@K HBEY). ETheip @Ripl iH BeiYdedtdthe printed
specifically nds t'o a pol ypepti de conpri si ng

cirgyit Q@mﬁ gu%@tebvm any %neFfoAcs(qn)bqr awéamﬁww g5 thergpgsgnic
bo th% anPésQi@n tb@nc%@ Qfltré:deﬁt@(b"o}\dlhé,gﬂéamﬁ I &k € TRérmosonic

e ant 1 body, bi ndi ng conposition derived
boﬂduom hexmle,g@fersaam@mgtaat @cé/amaggﬁoranedl@éwe OV splgr, as

contenpl ated nethod binds to its antigen with an
affinity that is atleast two fold greater, preferably
at least ten times greater, nore preferably at | east
20-times greater, and nost preferably at |east
100-tinmes greater than the affinity wth unrel ated
antigens. In a preferred enbodi nent the anti body w |
have an affinity that is greater than about 109
liters/nol, as determined, e.g., by Scatchard
anal ysi s. Minsen et aI (1980) Anal yt . Blochen1
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23R has been inplicated as a critical genetic factor

in the inflanmmatory bowel disorders Crohn's disease
wa@e@salxes ati ve colitis. Duerr et al. (2006) PCT/US2008/002999

Sci encexpress 26-Cct ober- 2006: 1. A genone-w de

associ ation study found that the gene for |L-23R was

hi ghly associated with Crohn's di sease, vvlth an

onmon codln vari ant r onfer stron
e R g P Atrtay o usaded Toou el Sohicdrer}? Gola
ofmllgblb@g,cglmﬁertrrs prior biol ogical f| ndi ngs (Yen et
('2006) J. din. Investigation 116:1218) suggesting

th t 1L-23 dit
(o0l « HeP R AlbsstaiS R ched epie 38 Mo Eplintes Girtyit Bbard 20,
in hé&Bhﬁ:ﬁE@Wﬂh in@nfRamtsnt of tHel esdst Mhvedtionn tRip cmti&EDaﬂe 30
proliferative disorders elicit__si

mctlts@garpswnq'%? farmed op| 3o ARRRIES LStRts B0 gaode and Githode
paH§‘§ é’tédp@éﬂi tofp- ﬁﬁlﬁr%ﬁor‘l r R R ﬁéé@éjﬂ gl tﬂéﬂmds@ﬁl}éally-bonded to

di sorders, w thout conp host abi | it

LEPipgHs 55§ andaeld nnﬁteéicqmwh board pady;dhiZ2i (iﬁijF@lVEB'¥s Rigurect also
degﬂs' tﬁé‘ ijm&@@ efretk! ?Wgﬁ-'!r'lrﬁf‘trﬁ’c%ﬁ%' ffid @I‘Plp Vi i :ﬂf IT@UH.%H @b Yrinted

i sease, ohn S d| sease, Ul cerative
circuieboand 30.d Nat only doessprinted eircyiti beatsk 20hbIpek \gatepg'gm magmsatlng

th?ﬁ{%8 Rﬁpﬁ?&{b‘é&'cb{mﬁe%u ﬁs”ﬁolﬁ’tﬁé’b&tdi’ﬁhﬂ@ub'sﬁbstH%&?ftself

ors w rovide 1
blquko Watee fratm pmrmd:atsmgtdﬁhese mngeqtlooancer and aut oi mune
di sorders, mul tiple sclerosis, type | diabetes,

o], oSl PP e R ol

diffysible mateiriel) snly\nabmm&Xpm diffusibleisunfagearea 16ds presented to the

e A9 e 7 BT B e e

betWEfead.lEDosmbstrata 3B and phiatedeniricait boary 20 imprietarataty ab&utrZQi—GO pm,

bR ol S DS PRAEb R bR M 1B 22

entbwmd e!mm'tetiifms?let m:tanearegqsmmmpm LEﬂt> 30 (S’Ztﬁﬁté)'atgugbgl): 0.01
0 [1se our a- | C [ \

At SHOUbA (s ats P RN Rin 12 bR e PO e . i most

préféﬁbﬁﬁﬂb@ﬁﬁb eg n:imzd SIm?Jma@@tof tdﬁe ¢apcmght ahe the drl]ie padmeteDyields
ar e nodel e (0] e.r altl ve

the GNELE SHEPGR T1Er, WOIRh BagnTEaRIRRS (o o & 4 Bt 28 A han the

suFfH_& aeh bpaﬁétldr@tﬂﬁdlertdpr&éméd WiBSin Fﬁhfe Pl 9 subunit of

'S menber oftheIL6fame of hel i cal

okl nes. This famly of nes
(OR8]t Geneialvp pented Epliford #D BeleBRetlcUmisBalhiphee metal
coﬁ&k&& t|'acEs %‘hﬂ Bﬂeferﬁﬂ?\t@ expéheldnfi the cEREE) ar&VBicdctly beneath the

241 pl 9 subunit _interacts wth three

CompOBRITHBLEEEININE SUBRIIES &6 814 TP RHIBHED: SHARSTIR s, passive
cwémgél@llnbﬁ‘@ Etﬁmﬂt Bie eMBBAINRKE oARSPilcdl MmetaliRtibn is diPosed, sith as,

unit first forma conplex with the p40_subunit,
forgxaptple, thighrmpedange traces, Pads cirguit r@gprggj oS istgggomplished by

caﬁéﬂ? e?k'g)g{:Qﬁ@hgg‘klﬁgsotsé?%éﬂa%bnﬁﬁ&ﬂisttﬁgxfﬁéon@smétal that i |s

Imeric protein and 1s calle

abspim«ebnmwtedam elestrisally conmectdae eseatial cemeprests. cb@\(ﬂn'@geously,
thi € séatﬁqeta? %‘éﬁé%uﬁﬂﬁﬁdv&ea $hd e&dqpcgrruégﬁ rﬁB@nthfl oﬁ‘tﬁé

ers o cetor units of
sutfacesdfithe péntied igirtyjt bﬁarctyuhskriatﬂesﬁgurh éAld@pmwasmd, pnor art

st B85 s B S50 Bl Bfd it g 20

into the structural basis of 'long chain'
cyt oki ne/ receptor recognition have shown that although
| arge areas of protein surface are buried in formation
of cytokine - receptor conplexes, the affinity of the
interaction is domnated byra few, often tightly
clustered am no acid residues form ng an energetic
"hot spot' in the center of the binding interface. The
|dent|ty of the reS|dues that dontnate t he blndlng

. . Y




chem | um nescent noieties, magnetic particles, and the

like. Patents teaching the use of such |abels include
wol@s/1Paeent Nos. 3,817,837; 3,850, 752; 3, 939, BESDUS2008/002999

3,996, 345; 4,277,437; 4,275,149; and 4, 366, 241. Al so,

reconbi nant i mmunogl obul i ns may be produced, see

Cabilly U S. Patent No. 4,816,567, and Cpeen et al.

Nat ' | Acad. Sci. USA 86: 1 029-10033; or
NG Ba 24 PHIFE G TPEKeR 1 BccoiiancR il 29 SRbog ment pb i present
inVdption.e Genetics 15:146-1 56. See al so Abgeni x and
Medar ex technol ogi es. [0083] Anti bodi es or bi nd| ng

OB kbR RHS PR TS SR B0 e h 5 2
orfeftatitl ah @Spridted diveuip QbéfEQBﬁwg‘iﬁemfoVs@ﬂﬂbéﬁcﬁng{ e BdcdoftRfice Rith an
epitopes wth carrier proteins. Mpnoclon antlbodles

en@hoelrmms ShFePresepkinvention. dagneemigdinmeet.fogpereial LED die 1
m@urHe'skbOﬁj}{mctTé]?ﬁ %aamlfe*%‘?fb'bt‘?&e%a%e@é? IS/eF @%H@?acﬁs%, @is0eH &4 for

to nornal defective - . hese nonocl onal

exampleb@all@sa m nm lkﬁlaaillq,@ F@xﬁéom HEQ,diey %tﬁstln a prefgred
M
ni&‘&“ﬁl\ﬁn’c Bfﬁ%/lﬁlé@ifeﬁol\ﬂ{ﬁ%g%ﬂ) Ys ’\féo Egﬂ?%macgg% gh gt?ﬂeln
ermldiments, dbe diersizacteyye IBltesnr STaler uBads £&narh Preferably separated

L T
ustnglani appraprietepmethed kgowlmto persignsisgiied mtt\e@etp eudht ascl for example,

T e T T e T

bath)gbade etchind) @86 Imrstiepy 2, Ayodd:sidro posts 21,628 ?ﬁ»vem;%e al,V.

o PRERRY el s RS VR LG0T of i

pokBr27; b8 aftgipisondingi talpads 56 Dﬂste;SGp[EI:edleflas inverted torbetome flip

at'b.di si cl de but e imted , rjne
AT SF ficand SR Tikrm gots 35 2L5e thesfiosacallk pofyed ol
paE@QltiEeomEﬁﬁte@a;fdwt Bodrpe.zed anti bodi es are human

|nnunogl ulins (recipient antibody) in which

OB B B b Rt i, A v
beﬁﬁééﬁmmfb G EhcEthe (pHARKN cirait bbard JThe paFpose ofMiESEnderflt |

B r RN o BBt A RSl e it an e
prinf&t @eGie Boartlyarld @TRMRIrke fHRUIdABSIGI B the e6lderedsflipichiphs the
human 1 nmunogl obul i n are reﬁEI aced by corr ondi n

PRkl DPATG T GTBIET tqEhe Aoy F@'Y"?ﬁﬁﬁﬁ?ﬂ@éﬂatéﬁ? dissiissed above,

watBY or G4t vapBr b&ﬁe@t@sntbft% UGN fHatdrRVESH ifers fR underfil
reci pient antibody or in the donor antibody.

The
maigdals idisliectriseonstart, wiird 28 Cﬁusq prematuee failuregiithe aw “art flip chip.
fé5|f hiFREGEl Lﬂfdemen&eﬁaw Béni Qbeahealwae&waﬁbrt a‘ffuf&c and are,
urt see Jones et al. (1986)
coe@usmv mepllcableémmnn athaggh enviromegntiat ur e
332: 323-329; and Presta (1992) Curr. Op. Struct. Biol.
[0332393 Er%ﬁodlﬁggé%}tlﬁﬁrﬁ% lrf\@ |c5ne|9r9{i'i9é Eﬁ'ﬂhbéﬁﬁll material that is
ineering antib av een descri bed, g., by
subganfially impermeablg to mater vapor dafft&m gy theraforisi alreyap@romate for

48
uss th 7 halsenvitimeh. potbr \ords e hadbht ol grtoR RS itdert
métExial dipatdhas laatestnemelw re@ms@en@mmal peymeilicaniGeneratly, dhe
e
B Gl 4 BBt o S5 Riritim B charche ol ERb R 0T e,
into the humani zed anti-1L-23 antlbody DNA, or by
pepti de synthesis. Such variants include, for exanple,
del etions from and/or insertions into, and/or
substitutions of, residues within the amno acid
sequences shown for the humani zed anti-BL-23 anti body.
Any conbi nati on of deletion, insertion, and
substitution is made to arrive at the final construct,
prOV|ded that the flnal construct possesses the

I — . o I



earlier prepared variant or a non-variant version of

humani zed anti-1L-23pl 9 anti body. [0095] Ordinarily,
wa@eiosol1Aes d sequence variants of the humani zedPCT/US2008/002999

anti-1L-23 antibody will have an am no acid sequence

having at |east 75% am no acid sequence identity with

the original humani zed anti body am no acid sequences

of either the heav or the hai n nore efer
to yhiheafdller,cryeh apndpe weersﬁlﬁj 9/9 o-ligd gBsBiotaIFere 3sdor
Iat@i ﬁﬁ@b@%b@sawt@aaimr%@érarﬁe d:ntHﬁlEh(W') okige adtty issddde@ashe
8, or 99% |denti Wi t h respect

wqightyeg@q@sa oEfilles ta ghq waa V\mahépﬁth&come%@? e r@%'vogom about
50/93%9&@%% \Fv?ﬁ i eﬁ"ldletﬁe h&réében&ﬁ@%@ﬂt ero St ﬁﬁér t3'tke total

ntical w humani zed anti-1L-23 resi
weight of the ¢qgmon'@on nﬁefr@@@b@mtc%gf émabquﬁﬁp%n\um nin garﬁerrect
erSERRT, e 1 SRR 0od U RO GE R I0 OAA.

substitutions as part of the sequence identity. None
[0@33]N- t by an embodimente the underfillgnaterial ds a syntesticdpamofiegmed by
ool e BAEb S L Ol P LR B0 b SO vr o
intriosio watgy vEp@ Iiiffuskineproperties, such aatyiabate estenn Imthisemnbediment, the

ol d R Gl GBS D] 4 ol S

dleledtmd)qntymzamy\ asdisqussedaieldvg GToamidieballe@ts, maynbaveding guitable

k3t s o Bl 36 53015 k25 5 g ot

11r1ms( |m@fm=.r $egtiorn emmmmbclf:dtmentnm adiiesian pooraotet amg berused to
1y n the n r n t
R e A L e

readi ly achi eved by screening the antibodies in the
(o634 oglrcabraememlmt&iknentbaﬂnéd used t§ PABte bdkesitnsetween the

ht_.ch b d 0
e e Rt A LT
ethandba®d 5% watar isaa;lste‘drteraqsﬁ |eae|e>fub@fttﬂ and apprexipratse B%

VORI RE R LRI DRy DIPTSR ORIRRRN CRah F BTG LR

mibRbHRRAs ard®idedito S%H@?Qéﬁtaﬁ\ﬂ@ thR soltias and agchtéd/ (e.g., stirred),
substitution, insertion or deletion of at

separated\feom thensalytien byyaceymrfitagonfriedifer hout FE‘SW FhabRpt 110° C,
anttRer SUERA t8 8k %%H%@&r%ﬁnbh@ﬂﬁ’a SR&lH aB8iGofRhRYRLLf GHS, and,

IS contenpl ate hat such nutations woul d be m ni mal .
optionallya@ pryaall amoyrt-0f colprant.o Pther silangrkased aghesion qg@,ra9ters, non-

n CDR
S ESobd SEPCE500Aghg L iese o g dgroduamy
t han 95% [0099] Any suitable portion of the FR
[0838]u e nGererdllyo digiRctiuifgan Masmps%wgu@em&ew R
conGitisis G&e, &ﬁﬁté?ﬁl that f%%%l&@ﬁtapﬁ‘ns@bﬂ%?t rhelHieRBtric constant for a

I nsertion or eti1on of | east one residue such

matgdal is defined as &g @bio of the I@ﬁf@ttF'YIBftOffth% FRaterial tothe mermigivity of
fré%%éeéw%ﬁ ?&B?W%t& %Qﬁ&e&?ﬂ’&&%&‘ﬂ bél wiS3 For ex?mple the

hat suc mut at 1 ons vvou e minina
dla‘gqblruz:eorissagnt far airdaid + solid @olypropylene isréatf, f et @’ﬁqr@m@‘}/ circuit board
f.
co['@g){slge'd f4 ‘ﬁnh\g%tg?%r ?1&8%% eéi’ert Q?H?Z {cg is BPGP%ﬁ%Ws b Rand $Iass is
3.8.hhe aﬁlec% copstargtasfoa r[umre)og mataﬁabw@smalyraewagned auer@ge of

B S A e, SR, SR s g e

Protei ns of I mrunol ogi cal Interest, Nationa
Institutes of Health, Bethesda Mil. SEQ ID NGs: 1-5
show t he heavy chain variabl e domai n sequences of

vari ous nouse anti-human |L-23pl9 anti bodies, and SEQ
ID NOs: 9-13 depict the light chain variable domain
sequences. FIGS. 1 and 2 provi de sequence |ineups of
heavy and |ight chain variable domains of the various
antlbodles of the present |nvent|on CDRS are

T | L T 1 P —



[0107] Alternatively, epitope mapping, e.g., as

described in Chanpe et al. (1995) J. Biol. Chem
WQZ@31888 1394, can be performed to determ ne MIEURB0S/002999

the anti body binds an epitope of interest. "Al anine

scanni ng nut agenesi s,"” as descri bed by Cunni ngham and

V\él I's (1989) Science 244: 1081-1085, or sone other

or m of 0| nt enesi s of am acid.resiques i

tha BRUEFF O] B DRI SRLES 166 YRGRI VAl T P TepeBented a5
folloWC th@ifR(1)ep l(%qeeermw)an (Pitie) (B 2).2 AltdlighkmBhdate béth have

present inventi t agenesi s studi es, however
90941 nsulatoy values helow %EulﬁoP‘&quU%tsth? Felativgrpen Q?PERQFaﬂf "‘{aB‘Qr Is most
ﬁtlé?‘bﬁrtﬁé findl hrtseeudé PRpeHRERE siw.uct ure of 1L-23 but
at are not directly involved in antlbody antlgen
contacts and t hus ot her nethods H%ﬁ e necessary t

[0036d i r I aprefaited; Bighrimeedanse emediaie I@qjur@pﬁrﬁqblay%lgmade from
cygﬁ‘att@g&er, 9919&]3 dTé’&tt‘i‘dOédngﬁﬁt HoxIn 5§é RaViRES bfeletric constant of

ant | may- al so be determ ned' assessi ng bi ndi ng

3.§fand lais, mgo@dgeleptmcrs@pstaatecg lewirphuasf: alhbelpy prelitagiug Oxide
R s e e

protectiemgnaynndtde rPQUREI0. Asavaler Yapor emtersitbe uageifith lpypeyides sgrmal
d.fﬁ{},foﬂ”ﬁ"aﬁfé@ %e diglEANE RS totthe d}rﬁ@f‘f Ié@ ?r?one ambodlment

Nt hesi ze SCreene
eatl_blags ma:rctbaﬂcpmt is an\air filled Sphefavhavirg a Id(anmtqf@boutsll Mm and a

AT f Bk S B ARt U B s .

abplite30%)), tidsehasa spiieres reﬂucmthpeyphmiaamd'i iserermeabietchwater vapor,

i, o Foyeh, WA e 98 G tBLP R0 B o ifn the

mitrdballosAs Pehdifs @ iafd Iseblewitts a tvBt low dielettric vahue Ql gudis Thus, the

| h f 1 L-23
fracHiel of the GGl Fver BBEE &Joermachif koyetsr fois s Beotf FBites ie.
onWtﬂé %Véna'té‘t‘ﬁﬁrt ﬂn@t’é;zﬁl%hdato‘ﬁ ﬂ'\e_?mlcﬁtﬂiaﬁcﬁdﬁtsn qHe bnetla:trtam\mraat of
such as X-ray crys st ruc erm na
"  nderil lyney Bampeespteras de vs: Chaael D Chtpats ey 127

?ﬁgg yk@.g)esonance (NWVR) spectroscopy, including NVR
erm nat| on of the H D exchange rates of |abile

m de hydrogens _ in 23 when free qﬂe
[08%4p! ol VS SERRIBRIE G Shecmanate Eos Fagtam o Sugabttie b
vaflatglﬂt? Yae t@hﬁﬁéﬂ@ﬂb&tén!ro%éhrﬂerﬁig %e labs 4é weli a%lthé 4R sbdled vithin

93) Biochem stry 32: 6884- 89 [0110] Wth
the eggas,as waaffxcteawyéhg/y@sﬁnva@qrapwot Ve YRDalE egisr Algg has a
veﬂﬁlomglpvd(gﬁp Eéfnﬁé%b&g coeMicidt, A8 Wa@@ﬁ@roﬁﬁﬁé%oﬂfé dffectivtevalue
(e ege et al. (1994) Acta Crystallo

ofmagegsteeoerempﬁemgwhatq howeyer e incredsgiigrea { Offset by the

p
Rt 09 58l DR g IR o
m#Hmym sktuPationsefWateAG@po angithws. mankains 9@94"69@0%33@9?“‘85
seedi ng and dlaIyS|s It is desirable to use a protein
O e g e T
migiuye Dﬁag|B$SzfalCran"Qﬂ&1§ abé cyanate estern inacgondance witean sggawfnent of
th% g%&ﬁtqﬂvéﬁ%ﬁ ayiy; m@erﬁ%dﬁ%llﬂ:y Hﬁa’@asg'rﬂlﬁ%b fbgﬂgaieoauﬁﬁl% have a

ave raermecu angl n roma
diaretabofiaboR0 1 DPO abel)g wall tmisnessqu aammt ursoemi hayeanaempretreated

EER R0 RS ReESEEAL PEERrs Hhts ey e wen

(Wv). It rmy al so be desirable to include a protein
stabilizing agent, e.g. glycerol at a concentration
rangi ng from about 0.5%to about 20% A suitable salt,
such as sodiumchloride, lithiumchloride or sodium
citrate may al so be desirahbe in the precipitant
solution, preferably in a concentration ranging from
about 1mMto about 1000 mM The precipitant is
preferably buffered to a pH of from about 4 0 ‘to about
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Li ppi ncott, WIlians, and WIkins, New York, NY; Avis

et al. (eds.) (1993) Pharnaceuti cal Dosage Forns:
w@arenixesnl Medi cati ons, Marcel Dekker, NY; LiRBOEURBNNG/002999

et al. (eds.) (1990) Pharnmaceutical Dosage Forns:

Tabl ets, Marcel Dekker, NY; Lieberman et al. (eds.)

(1990) Pharmaceutical Dosage Forns: D sperse Systens,

Mar cel kk ot kosKki 2000
pefERbiare i B ginbPa el erebott % pUNCEETBafdeRs, 67w cyanate
estie ROy o/ GPYand DhMAv Digex @idrantand t herapeutic efficacy

of the antibody corrp05| tions, adm ni stered al one or in

oBBT% e R oS B ch lor

sceSi:Et%ring‘ﬂHl’ert 'dﬂ@tSaSCtitamﬁrlhﬁ'VD BRIBé dlasdmhitidbsheres, @tc., tf)@h optlcal epoxy,
eterm nin (the dose lethal to 5

SR FRR TR0 Lafoa 1 T SEDBRITETo e Got-Semsietpa Hher adrarageously
inédsas tHeVreflédtiviePdp Ak unBEIPRREr. aAN Qtﬂﬁeswﬁl?ﬁorﬁét%la mla@ttalsd be used
bet ween toxic and therapeutic effects i's th
as\ellr apeutic index and it can be expressed as the ratio
of LD50 to ED50. Anti bodi es exhibiting high
[Oééﬂﬁr apAYires déﬁ&@é’ﬂlpadhﬁ) Erehie rtlﬁé?ﬂtos&ﬂ?(%ll?' BbAdeRitbad pifted

fromthese cell culture assays and ani mal studies can
cirgdt beasd| with andindarmiddavey ia aﬁ@ﬁ%mcwﬂa@@ ipent o6 thepresent

inJ&HfrﬁPnuE&b?ﬂﬂe?@r% s‘?ﬁ)st%Hﬁ ly GREVRA Witet braFatef etp%t ﬁBhV

a range of circulating concentrations

permeatingdo LRR nECePogist2d, P8 and ead§r5 i¥o a0 Rrited ylrcuméoard pads 21,
d r t

22, HORRTE ity el i SRR PO Bardilod preven

watieri lhcurson fqr@:ﬂm]cwdmv mnormhtsauwntee on artinted clreuitipard 20,

' r t f
su%ﬁ% ht?c%e?&ﬁégfﬁ@ne%y& %.—%{éh%"&ﬁ%rﬁ Cgoertg] The var|01.|s
cotnpanentsiofothalgjucose sermtswsdesc@edammlmt n'tambetmmmteqmrjesttsectaa
£ I ivery, including intramuscular, intradernmal,
cut aneous, intranedullary inj ect| ons, as vveI | as
intrathecal, direct intraventricular, intravenous,
[0041f)r apEgurechgrasents aschenatialof a diffusert mawnted ko a flip chip LED, in

BT BB IR iy 2

therfnostreically oaded torprieted aneuit board 0aandihad aownderfill &ayer 40 as well

f copventj onal ways uch as.oral ingesti
as aitaiset 5O mouptR o he Ui FEteceo T ae EnEar Bingb HEEer 80's
shspédqmtlﬁ’élﬁmfof al domieagretientisphend to dstrilbute elli@ll[igcl)'ti emitted through the
|nt rte enous Jn ection
PPt WGt o1 55 chRLERHIE S8 Rretvioh! fige ks sBieray, made from a
polyRfen suchtab &or niplS JEpb ek G0N MAarathdr@mbdymignts; the Hiffuser 50
i njection ‘of the ant i bod dlrectId\é/ﬁ_ﬁ nto a

coplginaye gihep shansyan welh it dhroe i %RL&@%N?@BH%&Y afight-

scAttarMg dnat B@érpﬁ/gméafrﬁ.e%balrboas ct@m&mglt/) 5x18é, ) eﬁhav gkease
fornulatlon Furt hernore, one ma ntnlster

inGerRqraied yntp ﬁ'f@sﬁraﬁ(b@tl@@r%ﬁdlghb@m’lé@gn §l§;§|@§§ﬂ thfa éllnderﬁll layer
dietissaR aBove. Figurkd POS SR 169adE pYHtGrEs 8f & APy SHEEWith dffuser in

ant1 body, targeting, for exanp arthritic joint or

nOpaqnn@g?@ﬁ (ﬁlut@clé)é\) lae@ Eoerazad stal ﬁSdF'QE@cﬂQ@ The diffuser of the
pr%é@ﬂ%fﬁQ&%H%}JB&xntlaT %ctéa@éi@g‘;?’rfﬁélé Emg.?loﬁ EREES ﬂﬁé’h?\‘ﬂ‘ﬁ'om

ective [1cte sue
theSbER diei amg resultsdme mqre mm@tncale@ﬂﬁbwmmf light; r@\eacb@tﬁer gay be

RS A AP A R S e

synpt ons, the imrunogenicity of the entity, and the
accessibility of the target cells in the biol ogica
matri x. Preferably, an adm nistration reginen
maxi m zes the anmount of therapeutic delivered to the
patient consistent wth aniacceptable |evel of side

ef fects. Accordingly, the anount of biologic delivered
depends in part on the particular entity and the
severlty of the condltlon bei ng treated Guldance |n

o g, - I o . T




nycophenol ate nofetil, 15-deoxyspergualin,

thal i dom de, glatiraner, azathioprine, |eflunom de,
weyoBaptiesphan de, nethotrexate, and the |ike.Pdes2008/002999

phar maceuti cal conposition can al so be enployed with

ot her therapeutic nodalities such as phototherapy and

radi ation. [0127] Typical veterinary, experinental, or

ese subj ects include nopkey cats,.rats
ooy MirnBre B b urter e ShERKDI 3R vk el e, or,
altéﬂfatrW)é rEPéCfdMﬁéd diffuded ir%?]belaﬂtadﬁ@r torthe dppasurfadedsf flip chip
reconbi nant production of the antibodies of the
LEBﬁE%ent i nvention, the nucleic acids encoding the two
chains are isolated and inserted into one or nore

[omﬂqlﬁmhﬁ pr@eﬁt@ aip efip LED iteinteel wrthumu seadtp) infaceoréiares with
DNA for expression ncodi n

an, REARSGITRATAION iR PTBSARY VGMHGin s ESRO ARG 3605 oA sepor 0

makioP & GPONRINtEPEhtePss® Gﬁﬂiﬁraeﬁatkﬁt Guch &YfoH ékérﬂple glucose levels.
ol i gonucl eot1 de probes that are capabl e [

n
Flig s@e.LﬁDm BY l&reog‘é%@ b derisuitpce RE pw@s@yir%%bqar%m strate 62,
in ﬁf&'rdé?rcé’@vrth hfe ?e%hrﬁ@éb’descme @&Wbﬁdéfe@toﬁﬁa'ahéghﬁpomng
e vector conponents genera I ncl ude, but are not
eléctronice:66 as, alsmmountedon gripted rcercwbbcpaﬁd\ﬂﬂgpre&@hg imedccordance
wrﬁ'reﬂg%%%lqu@ erchgédqal?gv ﬁﬁé Ibfiftel ‘Eﬁcurp&?ard) Bé FO&eI0BY B non-
S, an en ancer enen YOI’TD er a
hermem:atty sealedoousing GBn ot which ﬁwameoterndrtatoo molesulies @0 aranlpqund

o 8 B BLH VTS TR s

indicgtoranslecllés Zmattdwparhamr waveteagth, evhigh fluorses rat d different

wRHGBR B B conmtititronr aagcBr Shensan Ao te

patiérit. (elg), giseyron ﬂmrésceramghtbem“ tted baflaoesqene freledtar molecules

7o eSS0 R o BRRE)of B TS R B B foctes
outditidthe PABerntd|body. MaHp diffeyent @mol’@@\m&]tthr% wilictienefiefiorm ehe

SRS b ST, STRAELLS, BB 8 A il

(C6|91n| €t afly,@hé Sﬁéldﬁfr@ df ﬁﬁrdh BrY lhtf:drp&atéd Hek@n dﬁlrréference rn its
chr omat ogr aphi ¢ meth such rotein

entiret aHydis %@W%”)&WSH‘&Q dig, ith 6%@'51"??' 'ﬁf‘g\ﬁﬂ‘:‘lrﬁj (S?l ha‘éen%i more
syRYbtsoaY éi@ﬁ‘i‘bhﬁéh SMighRhRH leREHRY mdre Fridicatd? Sncletul 3 tRE surface

are concentrated and stored in 20 nmM sodi um acet at e,
of e gensOr. [ 0130] I n anot her enbodi ment, the antibodies
of the present invention are produced i n yeast

[oaapsqor dIr{‘\ﬂarﬁ)Qs é.hsoarﬁteh@dﬂreqﬁégéht iPQEhtion aWQQ@ds%éB&ﬁrted

rirefly, vectors encoding the individual %ht or
crrﬁ@wwésaat%dup cisgvitan @ng sescifisplly, gh dER e 'aw sRNdIRITRd
en\/i%rf?neq{tfaﬁe Eﬁ%e%@ﬁ%bplﬁ%@u%gﬂ%ﬂﬁerm@h@or ﬁtédfrfh%ﬁﬁétk polymer
es o east Pichi apastoris yeast
enn@sprr@nts c el pgewelwpmtmrdm gnabl@ﬁyseﬁ%rrﬁraqurmus(dfmﬁphs
engéﬁpﬁégg\ﬁﬁra{ %Qgﬂ@éﬂgﬁ’ép fveQ@ Haﬁl.rfé@ﬂjré Q:%ﬁ g?rﬂﬁﬁﬁﬂed to a

t
gr@terobmre&g abdcan phmdneavgpdetn meq%sicel lﬁfp@rm ggﬁgam& Magous
el 5 68l BRf Py ok DESLE i i tpbon se o
soldet and fhex asxqeseritsddn prievast Sipethipt applications hBonexaoyle, bwe

AR EE 0 oL R o B 45 DR ABaS g o

of different strengths, or inducing expression from

i nduci bl e pronoters driving transcription of the genes
encodi ng one or both chains. [0131] In one enbodi nent,
the respective heavy and light chains of a plurality
of different anti-IL-23pl9 antibodies (the "original”
anti bodies) are introducediento yeast haploid cells to
create a library of haploid yeast strains of one
mating type expressing a plurality of |ight chains,
and a Irbrary of haplord yeast strarns of a drfferent




response. Alternatively, antagonists to IL- | b, IL-6
and/ or TG~-b nmay be adm ni stered concurrently, before
wo@eooafiiaes an | L-23pl 9 bi ndi ng conmpound of the PCEES2008/002999
i nvention. See Cua and Kastelein (2006) Nat. | nmunol .
7 557 559; Tato and O Shea (2006) Nature 44 1:166-1
| wakura and | shigane (2006) J. din. Invest.

116; 12 18-1222. 139 broad scope of this
ﬂurnw@f]sh SORPPGA 0t DO AALRLURF S 4510 Pet BAghsalddy goppgnents such
as i&ddl OmMidNg aRy BERERFl foMimprov P%Ié&ﬂ'bnlt 'ﬂéli%Bmﬁﬁntrﬁrdhl éfivironments
the inventions to the specifticenbodi nents.

besﬂ-wée iof flex easidlyaand thesdifficulEy, o dnPessiplits ofa?%e%ﬁm depning flux
eé[f@)é_ W EPlsatednd: beﬁ@é*:htci%s 'agﬁﬁ%'mﬁﬂﬁ dofdet Buﬁﬁ ing.
Imte bytheterrrso the ‘appended cl ai ns, al ong
with the full scope of equivalents to which such

[0044di msVatioss embpeimeats o g plasentalsgrpspvide ingifsisyRiptection of board
|e\)¥Pﬁ1@%‘ﬂ§atﬂ&%€sﬂJg tRe Ry r@éuhssdé nio%tﬁ'l‘@ Id@fﬁjsloarbamé?laaay

are descri . Manratis et al. (1982) Mol ecul ar
mimrmmswusmlias@ of expoged/RelYRET ccnmqsltspncﬂerﬁ@llsmaﬂ@om microns X

Pr
chipR Uity T e BT 109 ¢ P18 la rebliiogATROREr 436
explael @nd lvallnerabledioywateraapor dffusiosfrommytsige therdevige; Wi
(1993) Reconbi nant DNA, Vol . 217, Academ c Press, San

[Oﬂsﬁg q%thgjr r ent t oco?atﬁ{eﬁpﬁ,zqﬂf Hif dé%%r dFihe

cirdlgit lsoatd mthmradhworeproamﬂersms fo underfi INeweassasnhe hnnd strength of
n d
e oFcbnR G Bl el dhy A hardh efiffoh el P water may
otlyeraise céiée delajinatignyafdb@opdegtit.es and protei n expression
(Vol. 3), and bioinformatics (Vol. 4). [ 0141] Met hods
pr ot &i

[Otlf) m]runofp?)"r %i(I:I |rb|ct) # eHHo‘&f?ﬁé Qsp gh%@'ﬁﬁggr'zﬁnstr nrt% E) eoLrEéDSdlg allows
betxendilstIrrbuqm ofcaxcitatiod light/within lan zmplramablarsenmgonstwtito excite

mcg&n'gﬂcggo ?cul? 9 Oq%w%% gﬁﬂl\ nghg ggﬁ’él ?% bgisg K?gfo%@ntq? sensor.

Chem cal anal ysis, chem cal nodification,
[0pHAt - t Othes benéfitsafl thenpdisentciavéntion inshude iropiowed electfoni¢ afiability.

By S5 el Y W15 2 AR P ot g

méRaliization afid rtlmmsom(c)WeldE\g, Wbich pwividey batter tﬁmmpatlbd]ty, is not

New York: Ausubel et rent Pot
it to TPl P Gyer k. ang tRS S ke (3 1 eigls ks Y %ﬁ%ef

NY, NY, pp. 16.0.5-16.22.17; Sigma-Aldrich, Co. (2001)
[oo%83d u cIrsfufther émbadirSents 0t theRemDu,fthe gnderfilb cdrsposi®material for

ﬂIFbFS"g a‘% EE{’I SEH%E) Emél!ggldg ﬁa&ﬁ‘ﬁ;ﬂg Séfgetgﬂabﬁghﬁpoﬁtﬂﬁl"zg {iéfht yield

angd umnfmm&atenvamn énérbacgmﬂmt aThe nndn‘rﬁlpcdnwdsma aiaterml |s also

non ona are de
deRgstor GEPICATRN BT crruIr PR U P Wbt vapor ergachment
andinh#dtamsptifandielettie valubew Yor k; Harl ow and Lane (1999)
Usi ng Anti bodies, Cold Spring Har bor Laboratory Press,

(OB PG 2Bece N U P kBN S0 i o

mitrdtiRdURCChifh-Roafd "aubstratbs & beSaged iR hgrsh eﬁﬂi'dngﬁntﬁhs alell as
pr 2008 o%%ér%glm%r%@%gllnfsqﬁg%}o%pﬁﬁgﬁ Nenes (mé dlsaosed Also,

cytonetry i ncludi ng fluorescence actlvated cel
sorting detection systens (FACS(r)), are avail able.
See, e.g., Onens et al. (1994) Flow Cytonetry
Principles for Cinical Laboratory Practice, John

Wl ey and Sons, Hoboken, NJ; Gvan (2001) Fl ow
Cytonetry, 2nd ed.; WIey-Liss, Hoboken, NJ; Shapiro
(2003) Practical Flow Cytonetry, John Wl ey and Sons,
Hoboken, NJ. Fluorescent reagents suitable for

nodi fyi ng nucl eic acids, including nucleic acid
prinmers and probes polypeptldes and antlbodles for

g, - o o o o o



[0152] The equilibriumdissociation constant (K<i) for

anti human | L-23 antibodies is determ ned using the
WERWBAR13D00 i nstrument. Sapi dyne | nstrunents PET/US2008/002999

Boi se 1daho, USA. Ki nExA uses the principle of the

Ki netic Excl usion Assay nethod based on neasuring the

concentration of unconplexed anti body in a m xture of

anti bod ntigen and anti bod antl | ex. The
low giescler b fits "t trl cemizsiensieg LER and Bisheeaiayty tanguidthg
emisfonard brdvided® a sol i d- phase inmobilized antigen for a
very bri ef perlod of tlne In practice, this is

onpll flow n solutlon i .
G, g e s Bignten e Bee destost n GBRERCRB M BLFREr B e
erﬁtfoﬂlhﬁé?\% tharedf fhany ftdative infbdifRBEsRtaE vakatiohe will be apparent
i nstrunent are anal yzed usi ng custom sof t ware

to thpseskibed inrhe afs AesRrdngetheaeienag éa\bsa@m@gfs&of the invention as
sel FRSHERih CRE i r[t%ﬁdéﬁ%o kB@StlﬁﬁtrQ%\/let het Ifrﬁ’ihhg?)"“\l%us changes may be

assunpt i ons: ndi n

madewithoub Hepastingifrery tb@; true seirit angt fu&! §eane; ab the, wemzcm gs/st forth

hehﬁg] = 1cO0 (AbAg] 2. Antibody and antigen bind 1:1 and

ot al anti body equal s antigen-antibody conplex plus

free antibody. 3. Instrunent signal is linearly
related to free anti body concentration. [0154] 98
m cron PMVA particles (Sapidyne, Cat No. 440 198) are
coated with biotinylated IL-23 according to Sapi dyne
"Protocol for coating PMVA particles with biotinylated
| i gands havi ng short or nonexistent |inker arns”. In
this experinent, biotinylated |IL-23 conprises a
conpl ex of mouse |L-12p40 and human EL-23pl 9. EZ-Ilink
TFP PEO-biotin (Pierce, Cat. No. 21219) is used to
make biotinylated |IL-23 according to manufacturer's
recommendations (Pierce bulletin 0874). Al
experinmental procedures are done according to the
Ki nExA 3000 manual . [0155] Binding of anti-IL-23pl9
anti bodies is assessed in a conpetition binding assay,
in which antibodi es are pre-incubated with non-1inked
(native) human IL-23conprising two disulfide-Iinked
chains, human pi 9 (SEQ ID NO 47) and human p40
(GenBank Accession No. P29460), at a series of
concentrations. The resulting sanples, conprising a
m xture of unbound anti bodies and IL-23-bound
anti bodies, are then flowed over the rhlL-23
("elastikine") PMVA particles described in the
precedi ng paragraph. The anmpunt of antibody captured
by the PMVA particles is then detected using a
fluorescently | abel ed secondary anti body. [0156] Tabl e
3 shows the results of the KinExA anal ysis, including
replicate determ nations for each anti body. Table 3 K|
Val ues Determ ned by Ki nExA Anti body K (pM m 3B8 15,
52 hunml 3B8-a 64 40, 110, 365, 447 hum 3B8-b 47, 470,
520 hum 3B8-c 47, 52, 470 Exanple 4 Determ ning the
Equi | i bri um Di ssoci ati on Constant (Kj) for Humani zed
Anti-human |1 L- 23pl 9 Anti bodi es Using Bl Acore
Technol ogy [0157] Bl Acore determ nations are perforned
essentially as described at Exanple 4 of commonly
assigned U. S. Patent Application Publication No.
2007/ 0048315. Briefly, ligands (anti-I1L-23 mAbs) are
I mmobi | i zed on a Bl Acore CMb sensor chip using
standard am ne-coupling procedure. IL-23 is diluted in
PBS to produce various concentrations. Kinetic
constants for the various interactions are determ ned
usi ng Bl Aeval uation software 3.1. The K<i is
determ ned using the cal cuhated di ssoci ati on and
association rate constants. [0158] Table 4 provides
the K<i values as determ ned by Bl Acore, including
repllcate detern1nat|ons Table 4 K Determ nation by

I AN A 4L " 1.1l P~ B A Ol ONTNEY A ™S P N T - .Y o



determi ning the concentrati on of anti body necessary to
reduce the I1L-23 activity in a given sanple by 50%
W@ 20v8/112020) . The |1 C50 as neasured by this assapCT/§$2008/002999
greater than or equal to the equilibriumdissociation
bi ndi ng constant (Kd), i.e. the Kd may be equal to or
| ower than the |1 C50. As always, |lower 1C50 and Kd
val ues reflect higher activities and affinities.
WT%i%éT'"@ﬁi'%fl y, spleens are obtained from8-12 wk ol d
femal e C57BL/6J m ce (Jackson Laboratories, Bar
Har [1or A libfsti emittingSfgde fopharsinenvivoamenispicamprisirig: et ed
twice, and filtered through a cell strainer (70 mm
ny| @ngubstahigally erapssarent substtate;are cul tured in
96-wel I plates (4 X 105 cells/well) in the presence of
humansehicondudtdOlayer/deposited 60 Fobdttonnsurface o thet substtdiep
antibodies ( 1 ng/m) (BD Pharm ngen, Franklin Lakes,
New aJsturakity of b6iJing padsh ceupled tolthelserhibenduatar {dyer, Z8phedl on the

antibody to be assayed., Anti |L-23pl9 antibodies are
bogaa‘e%"fg%/e ﬁﬁthﬁj??#rag%@nﬂt a series of 3-fold dilutions.

supe el ricth Fosts ot of e torBinaysBH oy S8dtaly sprecting
thé&lidHbAmiltind @iddeltd a pliftddldirodit bearger f or med as fol | ows.

Plates are coated with a capture anti- IL- 17 anti body
(10 1) overnight_ at. 40C washed an l.ocked.
Sangs obne et ki Ploe or Boimtihaineif thee teBuS FPrire,
hours at roomtenperature with shaking. Plates are
was I3e dThealight @mitting diodé af eainaltwhdréin tie stehieariductor layer includes
%réti bOdB/ é@?ﬁ? ng/well) is added and incubated for one
at g3k ong Pp 'PBnperature with shaking. The capture and
detection anti bodies are different antibodi es that
bot h, bTmellight emmitting diote ofLdaibul, witerain tthe plassitybdfdwinding pads and
Pl at e, e. washed, ang bound detection antibody is
th%B@&?‘?‘é@I’Ug‘%@o 8GRy di n- HRP (hor ser adi sh
per oxi dase) and TMB (3,3',5,5" -tetranet hyl benzi di ne) .
The 5l Theelight etritting divdd ofitlaihb4y)-vittedein thexpldralityeof micro posts are

oopder e Sivrafy Bt eiinazhads and BB egspersie gty 3 6 Péncing
pall§-aR theapritted afcRitiboard, dael midro past!te eich barrdingdpaepaio e
replicate determ nations. Table 6 Spl enocyte Assay

| C50s ample 7. .Characterization af Pr.epar at i on, of
ot 1| TROY S ot on delt b P18 TG ok are binded to
th@Bbndind-patilsthganérimuecypdssidn bording) tiegrmosshid berding, ultrasonic
na_mml [ ari cells using a vector harboring DNA sequences
bopdipg. " F'HIRE heavy and 1ight chains of 13B8- b, as
provided at SEQ ID NGs: 49 and 50, respectively.[0170]
Hu m713‘g$e @Hg.%?it&ncjﬂdiodé o8 dinp/ furthertuarrgpn P isihg-aZigfudQE,_rmoudnted to
assayed hy core an Si S, .essent. S scri he
2 105 Sifaur e s SHptea o Arise e 1RESTBER corbudl HRIPH she of the
subdtrdtelm 3B8-b i s assessed using the Ba/F3 proliferation
assay, essentially as described in Exanple 5 (supra),
except_that 340 pMof |- 23 i sed to sti_mul gt
ot o8 1 The.fahs FtEEg HBre pFIATE Y P HmARsAP B BRI laver,
incheding/a bglyg.ter gﬁﬁ a filldr, qigﬁﬁbﬁ batweeh @l Béttdrh bafa]!c@iﬁ)cr_ué §1.|dbstrate
assessed by determ ning.the ncentratjon anti bo
A 108 SHTgEaeY theRFRED CHAI Roorch T cadlos pgter inilrasipainder the
sub&rgée by 50% As al ways, |ower |C50 val ues reflect
hi gher activities. Huml 3B8-b exhibits an I C50 of 187
pMin the Ba/F3 proliferation assay. [0172] The
bi ol ogi cal activity of hum 3B8-b is al so assessed
usi ng a human spl enocyte assay, essentially as
described in Exanple 6 (supra) with the exception that
spl enocytes are obtai ned from human spl eens rat her
t han nouse, no anti-CD3e ansi body is used, and that
IFN-g is the readout rather than IL- 17. The assay
measures the activity of IL-23 in a sanple by
determ ning the | evel of IFN-g production by human

e e o a



(GaN) radi ates green and blue light, one constructed

fromindiumgalliumnitride (I nGN) radi ates near
wabkdosaviies et, bl ui sh-green and bl ue Iight, etcpPCT/0820p8/002999

CGenerally, LEDs are forned by depositing a p-type

| ayer onto an n-type substrate. An anode pad, coupled

to the p-type layer, is nounted to the top surface of

the L chi.p, d g cathqgde pa coupl to,the _nstype

Sub.St rThectbrR et Aiof b Ao 8 iher &8 e fferifendaBS a pudoth o
mi€fdbaliodas ued the poiilterisiyyanbteeste. f or med on transparent

substrates, such as sapphire (Al203) . For exanple, in

a N Qn- sapphi re LED l.egst one p-type. | i .

Firaf (e IBRE Sy dipnst iithcw et HedtBEjs itk scaterng
fillstdrit thaipelynieh & drhegticlingox@r nore, additional |ayers,

including a p-type layer, is formed on the upper

surface .tq create the p-n [unctiaon. n l_kno o

ot e e i ke dFd o el nnetin AU e Betbout 70%
byfvasigtoR BBlyner BRd albout 3% bycweigRtdfdiler.vapor deposi tion

(MOCVD), plasma deposition, etc. Areflective, netal

layer. is forpmed on the bottom surface of the sapphire

subae: dhe 1BhE ST diode AR cl JUher 2 MicERATERIES 3
didrhdteriBbm tabeutt Dpmegiabaget1 (AO05] Figure 1 depicts a

prior art LED die 1 nounted to printed circuit board

10, (i,.e., 2. chip on board" design. A p-n junctian_ 2

s’ i3 e ke PRl i Gk o Piltaioane 2 ges il
sph&e having fal digrhétecof aBBURN1 LmyS81d walbthickhesscf @bodtiiepm.

bott om surface of sapphire substrate 3. Wres 7, 8 are

bonded to the anode and cathage pads,.>5, . .

(o3 ane fhEsma aiBs of . BRI tegfipes inpludgs
tita¥Rrh (195 ofife GPINErRaROIML Ffleati@ge and cat hode pads 11, 12

(respectively) on printed circuit board 10. Wre

bondi_n u as .t hernoc ression, fheraoson

ol s e R erBeng Gode 6 i i G tifueee
midtob&lfooris tdinare@selight edfieativity. LED pads 5, 11 and printed

circuit board pads 6, 12 (respectively). Metal |ayer 4

reflects dowpwardly-emtted.light fromp-n punction 2.

puelba, TREER nnedihe otiteinsh Wete e ght baBEling Rt s
titAMNBEVY) 6Xité ¥nd tHel dpticsl @pexyois Epbaeki3ghd2. emi tted by p-n

junction 2 may escape through the sides of sapphire

b . of . t lj_aght, i itted f t
cur e 7B WEERAES Fiode el 3. PR M bbb Siiete
trea€ddl Witledh afihdsioR ptooterounted to printed circuit board
10, showing wires 7, 8 bonded to LED pads 5, 6

Vi vad nShe e e SRR 2GR RS RaIoN gl i

silagepl i cations, printed circuit board 10 is comonly
ceramic (alumna), or a ceram c conposite, while LED

substra i,S t.ypicC ir b . .

o1 Py Thad ey SR 7 ek Ssel s A3k ARty
transperent, berisplerival diffuser. wat er vapor, wires 7 and 8, LED

pads 5 and 6 and printed circuit board pads 11 and 12

. B ee By BV P R Rl APl s 11

Ccal | . ari . - '
Lﬁf 'glf rm%q gf}&ﬁ@gﬁ%ﬁ@g%éoﬁgﬁg?é?&ﬂ vvg ?%rrral?\gg%ﬁ&ld bonding pads;
LgrEQ%@?%Vﬁ@“%é@ﬁéﬂﬁé&§?$éc{2 ?Eee;LgSerr?égrof t he

pol ymer but al so pronotes premature failure of the LED
by various nmechani sns, including, for exanple,

di el ectric constant degradation, oxidation, electrical
shorts, void space formation, delam nation of gold
pads on substrates, etc. [007] Figure 3 depicts the
effect of water infiltratiam on a prior art LED die,
nounted to a printed circuit board, whose electric
connections have been encased in a polyner material.
VWhile printed circuit board 10 effectively bl ocks

. o, . . g o o o, e



pol ymer material. [0016] Figure 4 depicts the limted

effect of water infiltration on a flip chip LED die
wopwaterd28 0 a printed circuit board, in accordee/ES208/602999

an enbodi nent of the present invention. [0017] Figures

5A and 5B depict an unnmasked, prior art printed

circuit board and a printed circuit board masked in

accor dance th. an enbodl of the present
i nventi off, suy ﬁtéailylt@@mprer[ (?H&%[at%’l gure 6 dep| cts a
process for

tin ED.di.e in
ori ent at @ c?ﬁ"l!ﬁ?naucﬁ?'glﬁ‘(eé' eB??’t@ﬂlq‘ aotdgp Efg'rar‘fﬁ Pihe substrate,
t her nosoni ¢ bondin i n_ accordanc n nt
of "t he. PRy o OdH oS Pt Spiimed 5 Be Bemicabdired ater
el eGbrdd dh the GattamsuEfagd 6f thegulsstrate)@adf i | | cont ai ni ng
a mxture of glass mcroball oons and cyanate ester, in

accor ?an eqalmﬁtg oa@germdd %@e; fdaﬁutea laa tl;k:f aafm?]g padEEtl)Donged to

i nvention [ icts a ip chip ie

t heF%S‘E’HP&B&P? p%q,anége PB“LQQISF?W% R#rdi rcuit board with

an underfill |ayer, in accordan nbodi nent

of @RdINgeEY daer, InRHRG B RO v{nsbzaqc a ﬁf%m'?@p@eﬁ Ps@wstneboﬁom
suRSQEsTRhé §u5§f:ra€e SHd ﬂhHQ@ﬁ sd’fﬂié@b?ﬂwet FSthedC tifcit ®Ban, tdFadubdwater

accordance with an enbodi nent of the present
infiltration ynelar tf[edUQQﬁfmﬁ"'@ﬂﬂ'@@ qubstrates andB depi ct s a
picture of a flip chip LED with a diffuser,
non-acsubstgntially teanspasenty herpisphesical diffuser, nenntedt %EO@ suifage of

th@i‘%.ul:%f@fédtd‘@i%s heliid %Bﬁﬁt%@'ﬂﬁroh!jl’{%bﬁ@u&%@]thézhlﬂﬁrﬁte
presénts a I p~chip LED nounted within a sensor
i n accordance with an enbodi nent of the presen

i nvadt i dhe semicanduster deies pixtiaion2Q, wdrergin W&'&T Wé’HF%S pplurality
ofgaefﬁ&oeaeewdw&%rerhrartﬁabé@neefwme&tef LED
evi ce$ I ps and chip-on-board circuitry that are
desbaned to withstand harsh environnents wthin

non-2RerThetsemicopdudierfevice ofi elging Zord’f"ﬁf@l‘f‘tt?‘%/u?ﬂféﬁ'b@ée‘é' is about
7099 by Waiht ﬁ{qwaﬁa@s&&rﬂo% ?wewﬁ&bfmera di ffuser that

advant ageousl y" spreads out light emtted by the
LED in order to excite a maxi mnum nunber of sensor

i ndi23atThe sREIcOpdIEY. devisep5Flain RbrwhereiR Reh RYREpRallogs has a
didnReteefibh absst PMmttB%beuteﬁeu% artV2 Wl EicknbRCoridest 1 um.

vari ous nnlsture-la en, hygroscoplc envi ronnment s,

such as, for _ exanp subnerged a ications, such as .

Cnddeckne SeEiCoT ARG e CE O a1 20, HIATEIn CoRiIRE 1  lght-sCattering
Fllérpﬂd R pbRRier isSHFEptREl dpoi0Se sensors, out door

appl |cat|ons that ‘are subjected to extrenes of

hum dity and rain, etc. The LED device

sub j2§ct etsgngcgn@dqqqrd{gglce St claim g4, yherejp g?%\lgqt égﬁttenng filler is
titAhiRRavy Sx@é’aﬁl’ﬁfh%r éﬁEaIVé_@b)@f is\Ep8Tek WoiDi n t hese harsh
envi rohnents. 6] Preferred enmbodi mnents of the

pr esent |nvent|on rOV|de chip LED die that is
bond@d The semisonduct Qﬁvrcem?'amé& Egtth%\mécm Rpsts are bonded

to WIS ridirlg pddaX8ihg k@l@é%@&n% 8sidrl béhdiry, EherfaBsdhicebaHathgl ORrasonic

printedcircuit board substrate to prevent water
bopding) errvgldiB®: and enhance light reflectivity. In still

ot her preferred enbodi nents, the present invention

pr ovizd e?rhé‘séd'ut&\dlﬁtdﬁ dewée M@élmuill Whefsn thetthicfobakdont @re pre-

enhance ht distribution. The flip chip orientation
t“ﬁ&ﬁhﬁ@%@%é sipnipiePeteEes the far field radiation

pattern of the LED and positions the bulk of the LED

di e above the bonds between the LED die and the

printed circuit board, which protects these electrica

connections, to a | arge degree, fromthe harsh

envi ronnent. As noted above, the preferred enbodi nent

may be enpl oyed within an inplantable sensor which

detects various anal ytes oftzinterest wthin the body,

such as glucose. In this enbodinment, the flip chip LED

is contained within a nonhernetic, or near-hernetic,

encasenent and operated for extended perlods of tlne



material's dielectric constant, which can cause

premature failure of the prior art flip chip. Typica
weeossaiaesal underfill rmaterials permt substanPCEHIS2008/002999

wat er vapor diffusion, and are, consequently,

i napplicable for use in a harsh environnent. [0032]

Enbodi nents of the present invention provide an

und f|| mat er | .S iall ernea

to it ethe SBURORALRE SPUFE G 47e A i the gPBESOR promoter is
silafgpropriate for use in a harsh envi ronnment. | n other

wor ds, the present invention provides an underfil

material that has an ex ced and m ni

por 180 A GRtgE-RaSer: Satspt or RETIARG s Presae S cacanation of an
anagteylﬁ%rme&u.ﬁhsa?&seﬁsefc&mrgmge cyanate ester, Epo-Tek

, etc.,to which a filler, such as, for exanple,

sol il gpkic&lfranbmlisside gérﬁéﬁbéﬂmmaﬁfdnm as@haplcdl wave gwde
| at ex m crospheres, white alum na ceram c,

said; seasar bedy gving. argltes pyrfaceisyrraunging saithsenge tm/
percentage of filler to the total weight of
conpdafiefigmsquice igsald sensay bogy whichisats r@,d}etqu\ \ﬁ%nﬁa'%%w
mﬁWth@m the correspondi ng wei ght percentage of
pol ymer 1o the total weight of the conposition is from
about 95% 4, 8staRP4HY t,%ggﬁépé,wsubﬁraqe preferred enbodi nent,

the filler 1s about 3 w w and the polyner is about

70% W w. o Qihdlictdr Iﬁ%r%@ﬂﬂeﬂ%ﬂta bdttofn sUHERE bf tHe substrate,

material Is a syntactic foam fornmed by adding gl ass

m cr obal |aq5?tﬁ}§llt§1‘bf BoRMhy P&Rds, ¥bupledBto\tRé Yerhie¥ndiiclr &fyer, iférmed
constant and very [ow I ntrinsic water vapor di f f usi on

pr oparthe battorg surfacesofdhe adistateseBd . | n this

enbodi nent, the solid glass or ceram c m croball oons

wor k wel 12 nluratltmémlcromﬁﬁ, formed: poy thechpnding dapderfor electrically
di elc@@ﬁ&fcitlﬁ%% i yéﬁ‘&lﬁ’é‘dloaé tdlh ?ﬁh’t’é& ercrcbaary; The

mcro ave” any suitable size. For exanple,

the aWIﬁél&Rgll él@rﬂ HSW\gbcﬁl cfj}ﬁcfl 'Eﬁéﬂact%ﬁst&ttﬁéttls afregted By B

| arge as about mmin cross section. | one
presebgejbmmenteatloa@ﬁ a8 Aoalyter s tndicaten glement b@ﬂg pesitioned on said

1 [

sehggP b8¥£tcff&8§é ﬁ%ﬂéﬁ@h‘#ﬁ%@{a&g@ {l‘ggr?n%‘ki %8%?? s&ﬂ'&é’ 3NdSwhich
trqnsmﬁera@atloemhtoﬁaldmensor@ﬂﬂmm s used to pronote

adhesi on between the gl ass nicroball oons and the

cy arephetesensitive ¢lementHocateshinsdidraensor bady andpesitienet! to sreive

ra Wi B SRR and ufI3HEEs filnd ritPonfifto ltion
recdived fyomn daid yralicapor|elenentt hoxyS| | ane (GPS) is added. The
m crobal | oons are added to a beaker containing this
sol ug,i ( r
the Dor Tné Basfibnsiicae firfer bl u BN AITIn 4R o
polymer aat aafmeutdlsm&dcbet\aekm thi dottamdeicfaceofithe Su@@lﬁ@ and a top
er ILL,
S R o P ey
si | ane- based adheS|on pronoters, nonsilane- based
adhédi ofhesemsort aaim, 30 whergimtherfdlagiadudes aploralitynefymigioballoons

d. 0] ally, a dielectric is defined as
angﬁhéjﬁglmng{gﬁgﬁ%%elg%%betmen two conductors, i.e., a
material that is an electrical insulator. The

di el32ct rThe seoswstofinlaim 30, wherein dhe lleriissa tightispattering fillercand the
ttivity of the material to the

p%ﬁﬁ%ﬁ%?lVlﬁg %ﬁ&?}ee space, and a good insulator has a

dielectric constant below 5. For exanple, the

di el ectric constant for air is 1, solid polypropyl ene

is 2.18, FR-4 (a common circuit board conposite) is

4.5, water is 80, cyanate ester is 2.7, ice is 3.2,

paraffin is 2, and glass 1983.8. The dielectric

constant of a mxture of materials is sinply a

wei ght ed average of the dielectric constants of the

conponents For exanple fromthe values Ilsted

o o o, o g, o . a o s o Y



nmonitor in Vs analytes of interest within a patient,

such as for exanple, glucose levels. Flip chip LED die
wa@ooosg1ameinted to the top surface of printed cP€T/US1008/002999

board substrate 62, in accordance with the techniques

descri bed above. Photodetector 64 and supporting

el ectronics 66 are also nounted on printed circuit

board 2Q, preferably | ccordance with the te i ques .

deadsi bale SPECT Sl 3 e bhe GierihiBier i aock 0% By eight
of SHHHINRFefd Rodt 3008 B WERjHt eftfiler. Seal ed housing 68, to

which fluorescent indicator nolecules 70 are bound on

sone or _all of t outside surface, of the housi.n

T B4ohiTHe SERSOR RGN $1 N n adh MitRbeley Pans datietss from
abd® AhmaoRBbit QWA wavel ength, which fluoresce, at a

di fferent wavel ength, based upon the concentration of

a particular analyte in the body of th atient (e.q.

gl uc8se)ThepRRSOf Pﬁéﬁ'&%lemher@@ﬁ@g'bwqu@ﬁmﬁvsfan@Hffﬁ'gegmere
halifg laChdrRéteN®H fout €6 prfilandsa WaIREHItkRELSIYF aBH@t pgat ect or

64, and a signal is then detected by a receiver

| ocat ed_out si de tE@gpat}ent's body. Man d%f& r ent

sendbr HIRIRPES GIAUrY 25 fUrthgFASRANS o oMU HEARePRyet,
heffisphBfcaPHifr 83 molMea th 8fop sutfdct @F fHe rafliafiorP¥cuitd substeat®, to

Pat ent No. Colvin et al. t he di scl osure

. g 6,330 46d [ ), Ll
diffyrse fipg iaht gmitted-thaoushithe kap susiaes Af the radiatignesquiece; sybstyate.
entirety. In this enbodinment, the LED die with the
di f f3s eThiSefdR bf BHINEYE, Whef@i eheldiffise? ifUMe® titanfuth oxide to
~distribution of |ight which excites nore indicator
inGigase dighteflegtivithe surface of the sensor. [0043] | n
vari ous enbodi nents, the present invention allows
subsgr atiheBEhdor flclgind $6!iwHeYein it @i @tiudes Picroballoons to
_circuitry, and specifically, an LED die to w thstand
ingreas Hoktrelledivi®ent and subner ged application using
non- hernetic or near hermetic polynmer encasenents. The
pregent ThaseRdor @Nclait 91, vtidif She light-8éatRping AkerTe titahium(1v)
circuitry encasenents which are typically |ess
oxideAad $he Brtica! eROMViSERONTEK 3Mah be miniaturized to a
greater degree, and can be nore suited to nedica
i Mplagnt TRE Biris6Rbf el 30y MhRiStHR TEbaRIBhS akdf preftfeated with an
resent invention further elininate flip-chip
adﬁﬁ%@hwpﬁpﬁﬂn use of solder and flux as described in
prior art flip-chip applications. For exanple, the

enmbadi MpRé Serigbr b @i 485 Ahkreimtherddhesionipron@tdrds viringded
m croposts instead of solder andflux, which is

i mportant for poth di cal, use so as t.o not |each. .
ol A2y " AsrsBrLTeruERG & st ide 8 dipryed ARt board n
fliPeis biiditation, @émpigmigvi ng el ectronic reliability in
harsh environnents because of flux residue and the
di f freNifya réﬂecﬁ@l@ﬁéi‘ifhinh hifiyst sQifaceCsfahelight\envitting dicde;
flux residue fromthe substrate and beneath chips as

e?i @Eﬁdm@; &lmiérol piilsftokéaﬁ‘ﬁ ib_agdm padHdi a_‘éétdrﬂtmrfefé_)cfdi'lﬁ?ights
of the present so _provide intrinsic protection o
enlisigg diode, e Sernd) sUrtats bejng ARRg3e %ﬂ%ﬁﬁ‘ﬁfg%dy i tsel f
as i sture diffusjon barrier and mnimzes _
i 1 Bobiing bmicts pestSlnDuBdingia BRGod rgutpg Bre printed drcut
bobify thit the Ii?ﬁt ity diddy i9 Afountedh B ﬂgP Elp efiesteties andhi s
results in 100's and 1000's fold reduction in polymer
area exposed and vul nerable to water vapor diffusion
fromoutside the device. [0045] | n further
enbodi nents, pretreatnment of any flip chip die and/or
of the circuit board with an adhesi on pronoter prior
to underfill increases the bond strength of the
i norganic/organic interface, particularly under harsh
envi ronnents, when water may otherw se cause
del ami nation of the underfill. [0046] | n still other
enbodi nents, the diffuser constructed onto the LED die
allows better distribution of excitation light within

T o o o ey e



18. The light emtting diode of claim17, wherein the

adhesion pronoter is silane. 19. The light emtting
waelt@da1abs cl aim 7, wherein the diffuser is a PCT/US2008/002999

substantially transparent, hem spherical diffuser. 20.

A sem conductor device for harsh environnents,

conprising: a printed circuit board having a top

surface with | ural i of_gol d. b in ads: | Lght
o et sk at ettty AR aRg oo e e
ligFtdpitted tiffoudh SRTir&GHEEd SAthé Ayitrentitipgiidded on a bott om
surface of the substrate, a plurality of gold bonding
pads, coupled to the sem conductor |ayer, fornmed on
the bottom surface of the substrate, and a plurality
of gold mcro posts, fornmed on the bondi ng pads,
bonded to the gold bonding pads of the printed circuit
board; an underfill |ayer, including a polymer and a
filler, disposed between the bottom surface of the
substrate and the top surface of the printed circuit
board, to reduce water infiltration under the |ight
emtting diode substrate; and a substantially
transparent, hem spherical diffuser, nounted to a top
surface of the substrate, to diffuse the light emtted
through the top surface of the substrate. 21. The
sem conduct or device of claim 20, wherein the filler
includes a plurality of gas-filled, glass
m crobal | oons and the polyner is cyanate ester. 22.
The sem conduct or device of claim?20, wherein the
underfill layer is about 70% by wei ght of epoxy and
about 30% by weight of filler. 23. The sem conduct or
devi ce of claim 21, wherein each m croballoon has a
di aneter fromabout 2 mMmto about 11 mm and a wall
t hi ckness of about 1 mm 24. The sem conductor device
of claim 20, wherein the filler is a light-scattering
filler and the polyner is an optical epoxy. 25. The
sem conduct or device of claim24, wherein the
light-scattering filler is titanium(lV) oxide and the
opti cal epoxy is Epo-Tek 301-2. 26. The sem conduct or
device of claim20, wherein the mcro posts are bonded
to the bondi ng pads using thernoconpressi on bondi ng,
t her nosoni ¢ bondi ng, ultrasonic bondi ng, or wel ding.
27. The sem conductor device of claim 21, wherein the
m crobal | oons are pretreated with an adhesion
pronoter.28. The sem conduct or device of claim 27,
wherei n the adhesion pronoter is silane. 29. An
opti cal - based sensor for determ ning the presence or
concentration of an analyte in a nmedium said sensor
conprising: an optically transm ssive sensor body
whi ch functions as an optical wave guide, said sensor
body havi ng an outer surface surroundi ng said sensor
body; a radiation source in said sensor body which
emts radiation wwthin said sensor body, including: a
substantially transparent substrate, a seni conductor
| ayer deposited on a bottom surface of the substrate,
a plurality of bonding pads, coupled to the
sem conduct or | ayer, fornmed on the bottom surface of
the substrate, and a plurality of mcro posts, forned
on the bonding pads, for electrically connecting the
light emtting diode to a printed circuit board; an
i ndi cator el enent having an optical characteristic
that is affected by the presence or concentration of
an anal yte, said indicator el enent being positioned on
said sensor body to receive radiation that travels
fromsaid radi ati on source2oand which transmts
radi ation into said sensor body; and a photosensitive
el ement |ocated in said sensor body and positioned to
receive radiation within the sensor body and whi ch

e I 1 o . N LT o 1 r o



