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I MVUNOMODULATORY PEPTI DES [ 0001] 1gG plays a critica

role in nmediating protection agai nst pathogens and in
wore@oasiorg al l ergi c and i nflammatory responsesPCTES2008/071994

hasten recruitnent of immune system conponents to the

ti ssues, nucosae, and dermal surfaces. Junghans,

o kERCKAED TR ATED GRUrGPEYIRIES ayaBCTBROY oo

TheB%ﬁﬂd odabirdive ‘@fAS INDMEPHOES OFMAKIRGSAME
hal f-11ves of other plasma proteins. For exanpl e, the

serumhalf-life of 1gGis 5 to 7 days in mce and 22
to 23 days in humans. Roopenian et al., J. Immunol.
170: 3528 (2003); Junghans and Anderson Proc. Natl.
Acad. ScL USABRACEGROUNDOQF THFMEYVENTIONed ser um
half-l1ife is at | east partly due to the neonatal Fc
receptor, FcRn, which binds to the Fc portion of
pi nocytosed 1gG (in both adults and neonates) to
| ysosomal degradation. The pinocytosed
L pfg? tﬁ%ﬁﬁ¢%g§cled back to the extracel |l ul ar
conpartnent. See, e.g., Junghans and Anderson, Proc.
Nﬁhlb subjzatl matiet dikofos8d: Hededir if Ideférhlly Fieprdi wnthet field. of packaging
. I'mmunal ., 170: 3528 (2003). I ndeed, the serum
mtegreﬁ%l pirgyit deviees, gusl; morepudisdarly riickeasd infngsaedrsireyit devices with

r enes
thr"“gté‘%tg&i%ng&%%“rﬁggﬁd %ﬁ&ﬁn%%desggéhg Al n. ﬁé"e%%\lfg 02/ 43658 and
Junghans and Anderson, Proc. Natl. Acad. ScL USA
2.  9DESEBRIPTIRNOOF THE(REilAmBrAR’ne concentration of 1gG
reaches a level that exceeds avail able FcRn, unbound
G is not, protected from degradative nechanlsns and
&8@@@{9@ neirgpit fechnodogyr tuses <deqlieah adevicsss oe.ggefangstgrs, resistors,

capac1Pf cg,lr{? nifc:)kmﬁifatei %‘g%#éﬁr%tgﬁn gﬁl\%{]&ilc%?t ET%ﬁ%%ﬁlg%;ﬂ}g b¥ these circuits

requlré_sCtRél ubsof dinéver-imdeasinpaiueiber pf Hilesdl dlégri¢ Gevieeysd thagthe circuit may
Therefore, agents that inhibit or antagonize the

perforpy igiiniendsfl upetiane Ascthe nvmben of (Eangistoes H@gqam thegintegrated circuitry

aimenifoFE stk o PP Pt alaf FefioPabdah YRR E ot improved
metho(d$ 8 elédtricAlydeonndétid AIUPRkaAHg cbhif ABRESY WhithSRe $#bticated on the
and di sorders). For "exanpl e, antlbodles capabl e of

same aleprmntdlffgenhwafgrmn ahipsoln gempal \if is idesigp®ldhiamtbe bemigonductor industry
enerat e u5|n a Fc heav chain kout se line
to confgst §3nS ety ok fodubh isss Sies Ao B8 STICABEMIAIE been

|dent|f|ed t hat blnd to FcRn conplexes Kol oni n et
aln the ppanutaqiyre| of sspyepndugtor gmcggs(sggljahe%ggggg]sgsemlconductor die is

T TN v P ——

includify, d@d10iAlin@Pdckigds (DIRY i Ag-2aRlinlePpdckaidsO(ZIM)Ssmall outhne J-bends
60/ 774, 853, q?l|é% Februar? L7 208% a%d 60/ 805, 634,
o4

(SOD)s thiregmall eutling papkusss (ESOP). lasticfleadeH ehips meve@tmfés small outline
. hei d h
e R AR SRS gy Jiame 1DP),

Some @temidaheucttw@eﬁ@h;sbﬂﬁﬁés aeecr&lﬁeaé@tmedsﬁra&@ Juey LAL at @rcuit board,

treat, or prevent conditions, diseases, "di sor ders
prior tohemcapsuatiare Miyufactmegre areeunier @nnstalitom@sls]lxreAM oedliceghe size of the

T R TN DR —

circuif deQPes €cycl ing by preventing FcRn from functioning in
its role of protecting 1gG from degradati on by the
| ysosones are disclosed. In exenplary enbodi nents, the
peptides bind to FcRn and inhibit the Igd, 1g&,
I gG3, or 1g&4 subclasses of 1gG from binding to FcRn.
[ 0005] Peptides of the invent.ion may exi st as nononers
or alternatively, as a nultiners, such as, e.g.,
dinmers, triners, or tetraners. In sonme enbodi nents,
the peptides of the invention nmay be nore susceptible
to pinocytosis, mhlch enables nor e rapld b|nd|ng of
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[0033] Figure 20 shows the effect of peptides 283,

298, 299, 300, 301 in the 1gG catabolism experinment as
waQlzwenssoed i n Exanple 18 using 2.5 ng/ kg subcut@iﬁESﬁ!DQS/07l994

dosing. |I. Definitions [0034] The tern1 anino aci d,

as used herein, enconpasses.en ed nenco
o 0 Db a O R RE 5405 R A 6T SBFon o of one
anothé'iff aH @R &Ierve p1éthPad) PRRL ArtaBE RS | 1S céhu@fVé)? coupling the
argi ni ne, asparagi ne, aspartic acid, cysteine,
stacked | patkaged nategldtedgplwuardene:,es o pug anmthén typicalilnévolved the formation of
j ne, nethi

Ieu0|n l.eucine, . ly

deefphﬁ‘@ﬁﬂ SHissrhons twﬁﬂl?lh% ﬁ@ecpmeectwflh%amwmﬁ {%% Bpw and improved
technifjdd f& 'c&ﬁlucﬁggy VhpIHR) stackOd g@ka F%%Pé?g@ar@ﬁ'ﬂ RRiRE tfShe another.

I'nc g.; a-amno acl -am no aci ds, g-am no

aci ds, d am no acids, and wam no acids, and nay have
BRIEIRDESCRIBEIOMIORTHEtDBAWINGS al atom Non-encoded anino

acids include isonmers of the en_coded am no aci ds such

a’ihqjgfeg(ﬁﬁ si{ajggterghq%%gneéipé L}H{iﬁ&%ﬂ&ggy reg' %hée 'Ec))- t%gnfnl?owing description
taken ?Jség%ﬁ"cﬁgﬂ‘ WitR (B0 gcgc’%hiéﬁayl?g h?ddﬁh%&eln @ﬁf&@%g@fgﬁngg mumerals identify
like elememts, amdiinlsvhidlower case single-letter codes are used

herein to indicate stereoi soners of the encoded am no

aFiglfe PR ftlieilai® dépitlidryofl & Wllustraive pacldlgad imegratédircuit die with a
osine). Non-encoded ami no acids al so include
plurahltynéq

dmyluqt\@cthmtgh@dz viks as desaribed heseial 3- 1 etter

abbrevi ati ons are used herein for certain comon

NBiguy X 3t haima o depictits c(fezngllustﬁltlbe pac‘imgedmﬁ@%l’e& cireuit comprised

acid,. Apa = 5-am nopentanoi ¢ acjd
of mulﬂipéﬁrﬁhﬁ St pliealify pﬂconéa'awe throzg@wbadar W@B P%éi’%ﬁl’%d herei,

On = ornithine, Pen = penicillamne, Sar =

SEigur.&in med scherng'@rm'psl-s,ecﬁ\m @iavo oﬁmdihfstrgtive stacked packaged device

uration is indicated for an a-am no acid, one

dls"k’% eF % in the art woul d understand that amno acid to

be an L-am no acid. However, in particular

chisen frdntasschamatie seesawactionrhyicac panother Hlustatine stacked packaged

racem c, non-racemc, and di astereoneric

devwe‘ﬂg“tlésggs@epefrbOSG] Non- encoded ami no acids are well

B 8k hefialy et Sl view of e AneTsdyrative stacked packaged

devnc@dlﬁ’él@&ti'?l%regrf’ ani nopr opi oni ¢ acid), a-am noadipic acid,
-am nobut arioi ¢ aci d, 4-am nobut anoi c acid,

Fi‘%ﬁeﬁ%@é‘#@a@%ﬁaﬁ@@ SERGT e JEhERixe mehon o fopming the stacked

packa%éa dbvicés ALRSSERIsinegiPi ¢ aci d, 7-am noheptanoi c acid,
am noi sobutyric acid, am nonethyl pyrrole carboxylic

a
amgﬂf)ef;%%ﬂ gﬁg}]%éaglfgf Jzé?glglcérﬁx?lgg{ﬁ%j{?nﬁf#ggg rrrller'%léod of forming the stacked
packaged devices dablpsedmareian- 4- car boxyl i ¢ acid, azetidine
carboxylic acid, benzothiazolylalanine, butylglycine,
CWHilet ﬂh@es’u #CP maﬂEPHﬁgﬁl@@hé}@inﬂﬁ suSédpkiBle {0M@arious modifications and
cycl ohexyl al ani ne, cycl ohexyl stati ne,
altern@iv¢- formasy sp@utﬁlcaﬂmbaﬂlmentd th&ed hhvanbetenpshowmoby wagaifcexample in the

B I N T T e ——

descrlﬁm%'eﬁe'iryldf' %mﬂﬁogﬁﬁbﬁh{%&)&els hormpbsid! &) #liP8he invention to the
onopr ol i ne, "honoseri ne, 4-hydrazi nobenzoic acid,

particulah ﬁmi‘msxghpcloi;edn ébut |cmothep@nm’ary; the iintentie@t v bo ppmn alk modifications,
nor | euci ne, norvaline, ornithine, p-am nobenzoic acid,
peni ci | | am ne, phenyl gl yci ne, (9-phosphoseri ne,
pi peri di nyl al ani ne, pi peridinyl gl yci ne,
pyrrolidinyl al ani ne, sarcosing, statine,
t et rahydr opyrangl yci ne, thienylal anine, e-N
, NN N-trinmethyllysine. [0037] An "anal og" of an am no
acid is a nolecule that is not an am no acid, but that
resenbles an an1no aC|d mnth regard to at Ieast one

e
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may have an average nol ecul ar weight of, e.g., about

5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, or 60 kDa,
wo@roosmyseb@ve an average nol ecul ar wei ght rangi POI/U82908/071994

e.g., about 10-60, 10-40, 10-30, 20-30, 20-40, 20-50,

. 30-60, /15-25 . 25- 35: 45 5 kDa. 004
cquivelgfi aaﬁr@gtarnﬁamssfa e WiBfY the Spiri &nﬁ Spepaek thgdgeantigh s defined by
the apBéH’d@éi Blafdi bi t enhanced pharmaceutical properties
relative to the correspondi ng underivatized pepti des.
For exanple, the derivatized peptides may have
DETAGKERIHSRCRINTUONQF {THE IS¥ENTI@NI mal s. I n
sonmeenbodi nents, the derivatized peptides may have

um hal f - re_at Ie st .10, 20, 3
o Bl egembedenlsoot 1 prépow, Shitst it wetesgiibesBYlpw. In the
intereQ bE&hAty, B!S‘laaﬂl FeRRIr&QYt, aﬂ%@f?ﬁpin@erﬂ%%&i’ At i€ 84 Pff(’dgses%emﬁcatlon.
In any of humans, mce, rats cynonol gus nonkeys.
It will of ebhme tmn’a)mﬂeaemdsthatt ire tlce demkbpnmni ¢featy dach auyal embodiment,

numerggs\/?niégrrnggtnag%gf)l eagélsqg%ﬁot%agtd%t mggqa)to gcﬁﬁ@‘{y thg d@@@jopers specific

goals, gﬁcglér : %gxg)l'lfzagggwgthes?%t@ﬁl &%@%&nﬂaﬁﬁﬁuﬁsﬁﬁgﬁmk&ﬂtmmtsf which will vary

from mdmpyemnmdtgmstommbﬂey sMoﬁevemthailIf bd afpeedi@myd Heat such a development
determ ned by, e.g., LC-MS or an ELI SA assay using.

effort apghtd}svrqomlé%md B@@r@@summgc@rtt\mtﬁ agvsathiclash be a routine undertaking

for tho@g 8f' X}t%ﬁﬂa%}%lhﬁ i ﬂ'?e At ﬂﬁ{!;ncﬁ the lﬁleﬁef{t Ng ﬂ}ls; dggl'o];ﬁr%ant

i potenc
di t d t t d t uI t in
s?xﬁﬁ?lfa”hﬁ\ré‘m%uﬁ o S B Bt S S e as having
very pRichR! sHapP oSl fons 484 | Y&Tlésﬁ MdsLRkiHeE 3y HRlarl RRY ﬂlzé fﬁa@ in reality,

significant reduction n Inhibitory act|V|ty to
these tegmnh qifed Fstridoturast &e awt iao preciserasaxdiopee in ithe dravengs. Addmonally, the
mhodi s, derivyatization does not result in a
relatwg. %@ﬁ&&ﬁm V%réuﬁcivea%eﬁ ﬁndpgpe%pegl%s fiepicied da thy drawings may be
t G t
exaggfiail or ARutGEROIRRIIRE o OF PSS HarBs SRR on fabricated
deviceAsBNayortheksss] thh fattdel’[ddvmwmgd ape pridlwiied tovdeshribecard expiaiatillustrative
1, 2, 3, 4, 7, 8, 9, 10, 15, 20, 30, 40, 50, 60,
examppes, of e subgect E@“CQ@)SCIQ$(1 Ipring8, or 99% of the potency
of the correspondi ng, underivatized peptides. [0049]
| Figerenkedepitts dnedlhistrativeoemnbedimentpaft patkagedsntegrases] circuit device 100
e.d.,, Peptide Nos. 227, 23 and 239, be. . o
as des&%‘?‘?d\/}gf‘?lgej&h%Pg‘\cﬁ‘é%“ﬁ’é‘th piagp{ deviee I@ZCE%W%F ¢4 dptggrated circuit
die 12 K Ich ¢
e 123 BEAHIRE0 T U PRIV, chMCB0 il 1 SRl ffmed t0asa
redlstnimtxbndayer éRDL)) Beghi BestNas coddiRtiv® dterc@mifectiadB D (ﬂﬁﬁetlmes referred

be derivatized or rraé be nodified so that .
to as @ﬂ@éﬂ%ﬁ vizs) dert extend dhrougly @5 bedypeP i Qlagncapsnlatpiatesial, e.g, mold

compc%%ldtnthg# "gl%:tl o?@gé@y 2\8% lgggﬁr?&fg@?ﬁhctgf %Bjélv B?tﬁtthl%ﬁgh the thickness

of the bbdy30, 121, ibéBve2iRelfroRNt Sandt agk A8 of ¥RtbodeR0amhé coitdibtive via 18 and
pepti de may be Peptide No. 285, mgyl ated with |inear
p

the mteeet%@zrmt dis He oy laﬁeqondmc%m ed 40 opg-amothgnaisiygia variety of

th_branched, PEG . chai n escribe
kaowSiecllol B HRE R ol ceriiod ERERPREE, RapE g iring line 16
condubiveYy deuplBy ehef BMRNRRVE vid) 18ith! tBe SR gtafed kitbuit die 12. A plurality of

characteristics than the linear PEGS. In illustrative
schemati¢adlyidepistes, soldes ballsA¢ h@dfOpegifbraﬂ@d)ng@geddet@grmﬁ ¢irsuit device 100
. tge ralﬂ_yt of the reduct a eti e . No. .
in accgrddn gnc?tzjn Rwess&r\l&)t icber ga q{ llkg é:onnectlons

may bk LapRiyed to QORdictiVeg &l)ﬁf)l'e\'tﬁé bZMg&?ﬁ&ég@ﬁ% P!ﬁfh{ulbﬁewce 100 to another

nmononeric or nmultineric (including e.qg., dineric,
trimeric, and tetraneric peptides). In the case of
nultineric pepti des, each of theindividual peptide
nmononers fromwhich the nultiner is conposed may be
the sane as or different fromany other peptide
nonomer |n the nultlner In sone enbodlnents peptide

o - T
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exanple, B may conprise a hydrophilic polyner and a
i nker (such as, e.g., any |inker described herein,

WO p@blodiongy, e.g., that found in Figure 18) conPE€D/UB2008/071994
the hydr ophi lic poI ymer and X14 (or X1 , if X14 is

bsent; or. 1 t). | t her
struc‘ugﬁ,bﬁ 8 r?emlgte& gnicglt gﬁ.l Iﬁglgié E %ﬁ cﬁ gy?mg‘?‘@ﬁg in jhe body of
encap$hldrft Yal B0 OA € GEdd¥Er&h OWRen # f0GALd ﬁﬁ? ohE8f ﬂl%{)@(fhe 48 are embedded

I oni zabl e group such as an am no group or car
in a bglymfiencapsulaat mh’angladt i® Ito heuhdwdtoocﬁfhpemdiy Ijbgrtm‘nstolﬁdqe body of the die
envi ronment . mpl ary Enbodi :

12 negh i g POgitlon ga,’tl}ﬁemcams%g\;lrﬁge{lﬂe Itsgq%ﬁggulr%g\ag the: encapsulant
materltahx&rr&fhdagll ;%gﬂg;éf\é ﬁlteluncggrl va %‘231% rﬁqﬁ‘é’ag}é . l@o‘i’lﬁlguratlon may be

emplogebif agededalepaiding ugsh w@@mcum apptidatiepnt i de of 2 or 4
am no acids or an analog thereof; and - X12 is an

UF@ﬁfe' Yaljids @n@ 'i‘I'hﬁ?raﬁ@é Qn%dlf'ﬁ@nla(‘;lad ﬁ&kﬁé&%ﬁﬁféﬁraté@cgﬁ%lt device 200
Exeénpl ary Enbodi nent 3: The peptide of enbodinment 1,
as deschibediherexn. The gizskaged [ndBa1td Eienipl daviceEROO diomguisesta plurality of

i The pepti.de_.of enbo erein [ rdi ni ne or )
integrafee cGie dRAFER e qgstyegfmé%@vﬁﬁ |1%F9m§i§ol'efufyr?2mgf ageapyfant material,
ti :
o Aoy SN TR e RS B ORI Lih of e i 12
have therbamne physicab siz€hHopepér, dewill be mhdetstood tbyThosehskildidninXBe art after a

i s phenyl al ani ne or an anal og_ thereof, tyrosine or an
complgtepasting Ak thegiresept annligation ihandis rl 25 AptIeayirechtor kgothe same physical

size, Jo?rgg @e&%@%& 35 o | ndéﬁgl%%nc% onTE &pﬁqla (a?e Pj shown in Fléure 2 have

eny ani ne or- an
a plurzilfnlg bEeBdnd pdASG3] condasivewitingmesli Gﬁd&n&mégh@feﬂe@td ﬁiﬁa RHistribution
odi ment 1, wherein the peptide is unbridged. [0069]
layer @XBFh cangl Einisal eantcopdudtive pupEoRRECHP oo bmetimes  referred to as
conduw \?’1555 it elx‘lee%%tt :ﬁgh?ﬁq %%Lcl%f 20X<'}f2erica ﬁuég%%laftg’rla"im&%r% 1R device 200

ana or

complbsfels d@)ﬁlrﬁ\ht?fbf Kﬁeg&%%@culﬂm ﬁrrﬂay%&ﬂﬂsfdéfgd 3 0e aTﬁhﬂtl chip module
epti de embodi nent 9, wherein X forns a bridge with

MC 168 ixFigure dy amtsalltyﬂfécmad@ell)bé@metéd; sod@elah@llsmloare formed on the
n e chain bri
packafs Tyt S oPBof aPDaf pS EHReh DUt RFolfe Praberping fighiques. The
solder®Al19 dis Ngp dkiser RS rcShﬁéc?féﬁ’s iy e e}rﬂﬁoﬁa & esYducV ey QHffpl@fhe packaged
the peptide). A bridge may include, or may result
integratbé citenitdetviasr2 00ftp anotnhelostrmmre ef gurecprirged tirgritbmsd.s uc h
as, e.g., adisulfide (see, e.g., Exanple 7), an

eIrhthE: deplctddl @ebdiimentaBachl dfethe coductive @k d@ ihFgure . dktend through
le 10 in which case the bridge may be referred

the tthbn%S of ghegbodyal 24 Tha cpndustive cheplingt efweanrand, amongethe corductive vias

1 an 5B e G s RS i 5 it oo,

techmv}tlésrhnzﬂsgruciﬁl%7ﬂ'] thEeRARpR! showi 2 @Eg@é‘k &deast Bhe B?il‘k'cGﬁductlve vias

of enbodi nent 11, wherein the bridge I1s a side chain
18 is qopdudtivelycteapledise ougef thedareahteteincpit dieyl Enubmh mmreMrmg lines 16,

while tagotggrdgtI {]Ex%g;oﬁcfl grggzgésing]g Qﬂngﬁ(f\q%ee el ﬁ 'hd ﬁ)tléetr H)étpgrated circuit

die IZQTy'dilg%rnﬁ)r‘E%l‘?ﬁ%ﬁﬁés ydsdag. an al kene br i dge or an
am de bridge 074] Exenplary Enbodlnent 14: The

témgﬁagﬂ%cc%ﬁﬁﬁ%g 'et&etgg% 153(‘111&1]1?1 tgé Qrg gel gl%lpfé?gk&dfn% of the present

apphca‘tycﬁt, chenfethods anbieehnigues-dikyseée ihél@lrﬁllﬁdy be apslislt toivindually any type of
cyst ei ne and en|C|IIan1ne - honocyst ei ne and )
integrafeshoegt devies, that g fomaachen Hhectlip dfi AfitiaRflhehogonfiguration and
penicillam ne and penicillam ne. [0075] Exenplary
Enbodi nent 15: The peptide of enbodi nent 13, wherein
the side chain to side chain.pridge is an am de bridge
bet ween: - aspartic acid and |lysine; - aspartic acid
and ornithine; - aspartic acid and 2, 4-di am nobutyric
acid; - aspartic acid and 2, 3-di am nopropionic acid -
glutan1c aC|d and IyS|ne - glutamc acid and

. e - -
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- (4-am noacetyl ) phenyl al ani ne; -

L-1, 2, 3, 4-tetrahydroi soqui nol i ne-3-carboxylic acid; -
wenssoret hyl phenyl al ani ne; and - PCT/US2008/071994

L- bet a- met hyl phenyl al ani ne. [0089] Exenpl ary

locariqy gt e ntR i B POt s i i S fike MSrp s 16, and the

throug?ltﬁb?@ncéﬂd?ﬁhve Bth‘?ébﬂn@&tﬁfﬂsn% ma$- ¥yNQ galtﬂﬁhnﬁw particular
- 4-iret hoxyphenyl al ani ne; - pentafl udrophenyl-al ani ne;

applicatiéh. pyri dyl al ani ne; - 3-pyridyl al ani ne;
4- pyri dyl al ani ne; - 4-nitrophenyl al ani ne; -

2Figutes G-y s soheinatid @ross-4edtional vipWwe Y laaplanlifeof §t8€A]and packaged
. Exenpl ary Enbodi nent 30: The peptide of enbodi nent 1,
integratpd eisguit deviges. Dutbe iHugteative ézg@nmie ﬁ€P$WW§1§WBépﬁh%%aCde package

anal

R R A ST —

deplcté?dL in Fipared®rlf eofillastheide MRNAviddal dQdaEd diNP0LQPDI #€ depicted. As
rises at |east one histidine anal og chosen from -

set f0121;1 Ztgclvcam irotoubey undersiopd that mrrp&zrmhg/tmmammbedded die or an individual
| al ani

embe(é %)(,i fu nop{wg pee grg? ggl?lp{ﬂﬂ %lf Y east e 1ntegrated circuit die with a portion
of the4dﬁ:y Bbd%?/ b@élﬁ@l‘l&f“ in thd moﬁf‘ﬁoal)?'&hé‘ﬁ)suranp npitdrl NBlowever, as will be

| ysine;” = arginine; - 4-guanyl phenyl al ani ne; -
recogrﬁzezﬂebﬁyhmskﬂ]edl inethe -ar3afieat ahyd)rhpkta thadm;g of the present application, the

numbey ogg,qdrlgtﬁpgyeﬁg] g}d%ﬂ%ﬂggﬂ in t cggg {;6‘(2{;;@? g(ﬁra' depending upon the
artlcul_ﬁlpépgﬁgitltﬂ#egl a'?hé‘ LQ%%L{E&%&EE leﬁf%dd%ﬂbcﬁg'lm'thn?l %%lch a stack 300

‘of e |rrent retn X1 1s chosen from
may belmdresaﬂleksyu]:iamﬂtwliustrmve fieuralepideed inafiguaanadl ogs t her eof .
I n other enbodi nents, X1O0is a neutral am no acid or
aRacaf @@ hsheee iddividedl Shbide® WROdOABIUD in HighreS3 @omprise an
hydr ophobi ¢ am no acid or an anal og thereof. In
integrdted chreuit diebbd)i arphirality Xfdond pads Mnmddybta\teewlrmg lines 16 (sometimes

et SPOPL S0 R G050 UL 82T St 0988k s 18

(someﬁﬁ% ‘f’éf@rrég- td ab Soh¥b@Rk n«ﬁaﬁrthﬁnex@&ﬂl oudreihg Wodyl ﬂpgﬁlencapsulated
Exenpl ary Enbodi nent 34 he peptide of enbodi nment 1,

materiah eh epluralify? of sopdwitiva estmictuaes altahr@@rcb\héafcewtwe[eﬁ(mﬁe]cent individual
i me 35:. The peptide of enbodi nent
embeﬁég@ i ¥@1qu ﬁwt Jestrizally coadbchee Régp Priategp ihe wwsrmbedded die

lo [ t
10A- l\ﬁpe Wjﬂalﬁfagfepgglpgila S@gﬁ%‘ﬁﬁ‘f"é’b@% %Eg)ﬁ(’ér bQFl% a%:g)g%eﬁ%ﬂ th% gackaged die
10D ihh&ccpriah¢ed evithf kaowndproedsking, teWﬁﬁdit&lsn Tli&5soi1<$eralt$allarm4100r other like
group. [0098] Exenplary Enbodi ment 38: The (ioept i de of
connegligngd meynie emplgysd dprcanductiyebt cendle $he: sigeked acksge 390 to another
and IV and n is 1. [0099]
struc E {%I Q‘E}l&%d ircul{ L&FdBQ The peptide of errbodl ment 1,

V\'hfx(se rwelh%e g n}{;tdgg(gthhssq pt %e)el]c%faggg p (t)er %dlng of the present

apphc'a?t'é]@'P et ?tgoéﬁgnsdwté%rﬂg@égudgﬁ%%gd ﬁ&%ﬂ%% % @(hee\rgg? éfrﬁ;t/lfhlly any type of

integrdted adicoit ndevick: thitempetel damell enhbeidien 4fd pﬁbbﬁ@ﬂnm a stacked
Xo Is absent [0102] Exenpl ary Enbodi nent 42:
configyeatiopgAd IOE#Mdh%%ﬁwtl%@delpﬁatm ofythe Sahwewabbztﬂeplcted bond
r 0
pads % EoRFLYE WERLnANDA, I8 o8 BRI AR0, e S o oy pure 3 may
vary dependinguidrethp gatticiéar appli¢dtionskothe rashodimsielepicted in Figure 3, all of
hori zontal brackets indicate the presence of a bridge.
It will be appreciated by the skilled artisan that, in
Forrmula XI, Z attaches to each peptide nononer through
the carboxy term nus, as the side chain of the
C-term nal cysteine residue (-X13) forns a bridge with
penicillamne (X3). Simlarly, it will be appreciated
by the skilled artisan that, in Formula XlI, Z
attaches to one peptide nonomer through the carboxy
term nus, as the SI de cha| n of the C—term naI cystei ne

NZA N\
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[0135] Exenpl ary Enbodi nent 75: The peptide of
enbodi nent 74, wherein the peptide has the

W@ ewaeseses wherein Bis -(W m(CH 2)r-NH 2, wWheCEUN008/671994
present, is -(CH 2)P, -(CH 2- C%Q)p (CH2-O p-, or ,

the paa(aiggcwgle age o%entgd1 Wstﬁ the frg?,tlﬂ%:re tg? I&%ﬁl({?ﬁtqlg l%l ?aicinagnadbackside 15
of an 4GREhASHIAIBEL 10he derivatized peptides may be

pfepared according to any nmethod known in the art.

Eﬁ%ﬁppo{%’égﬁst F&%ﬁer Fllug{rﬁ r| ng?/cp %?éf g? ;5? sﬂ%rk&é SéacE?%d device 400.

Simila4 &6 ahé Rabolihdn - shzmﬁsm thﬂ:osiStheaahtkb‘auﬁ&ﬁdmv\lsighreameoﬁ{pnses four
the polynmers described herein. Accordingly, it will be

illustratpysrindivatugtiemhedsed di¢ 18A+10D.iln Rigge & the individura) etnbnéded die 10A-

100 GRS o RSP s B B8 s

showrPi BifBe 4 OtHedhirs€adupV OEecoiHﬂﬁsEé thetigdividiaPbRABEdRU die 10A and 10B,
pol yet hyl ene glycol. (1) Pegyl ation of Unpegyl ated

while Fl’erstqsqjdgrpmﬂﬂi compserthesimtiaivabembeddet elig B pud$0D. A plurality of

condu&tgvﬁeflrg bed heg)%la nr%gla &e E’E}x"ﬁLB—SS‘ﬁéﬁ %gﬁ%)d{eﬁgq of the plurality of die 10
that ¢ GHe Lt W()Et @gnleaa ?l%ﬁg)hSFb&ldﬁEtlw Hﬁ&lﬁ%ﬁéﬁe%gons or vias 34

Pept | des Pepfl I nvention nmay
extendstjnmdghss]nezmméscﬂ() aithe glurdlgy pf the elik) t @thas edmpraget the setohd group 10F.
Exanpl es or by other known synthetic nethods, such as,

eAGluralif) dfdcdndaseveParich@des 3Y pivek & el€&ficalBy &onductive path between
Abel son et al., eds., Methods in Enzynol ogy, Vol une

the twpggroussn|10B- #idadOF P iinthvidyalt erabédsled o710 withim e@nlndgroup may be

secureghtg quecag}o% d-]EBn%g?PS& %}vghr%a%pglg?g Iggtes g{,‘ 211? S’th% 1llusH§W/e example
deplct%ﬁgk F%gés)q ) theBRRRLEON 5 (gh%ﬁ'ﬁcéﬁtréin&fddg& Eﬁé @@ a%/ Pbd¥e&ted: facing one

Bodanszky, Principles of Peptid
anotheByAs hild be rec@gulized by tigse iskigled m/dfld aatga,fteNewolfmléte (<d8®)qf the present

apphcgtt&p% [ ar\ge \éﬁg §,|S ep ‘lg:logroggg @‘ib]? rﬁé}g 33 Istgflfégag]depicted in
Flgurep 2Pk fdet#}ﬁhﬁg“ﬁ BhiRe 1 ?195%?13 &% efford &k Vess than the

enco no acfds may be synt eS|zed
1llustrﬁammMI granpd gepicted éh [Figurs idngay be assegnbdad nmd IthekﬁnaiIrBtadked package
the art, See Sanbr ook et al Mol ecul ar Cl onin

400. Symilaghy, the awbﬁrghfgimw@@m egpheriderl dligrifowithinsen egpup, may Jbe greater
than t Mustgaﬂ] %ﬁ céﬁ%%ﬁ%le%gﬁlgai&e ani?]l %RE gﬁgelojél ?g gl Z nld n
ohe s 98 Pqﬁﬂveﬁs%ﬁ S % QQ%O@%IEE% A Gesigd JFor example,

i r
Flgm§€g§ﬁlgt§:aia glnusgl%ti%’ Q%Elgéﬂl @tc?%g%d Hdggﬁggbgg‘?%{)imrr& onPtwo embedded

die 10ect0B dragadkagedys afgrome 1pEgwhae itlenuppeea dtviocssbdddedudid h0C-10D are

packa#(pa g]gplc 1}1 h%ﬁggg{l‘h@g ?tﬁg {e{gggy ?@%?q%%lggatg ?lg:g\gratﬁogologles and devices
dlsclo&gloﬁ(uegég Sﬂugﬁdwsgfr&t kbR ﬁoc{aggl?lké\}gt@g écf‘ g{e’aﬁﬁé g{aﬁﬁééf bdkaged devices to

therebgmedlﬁ:c phfﬂspwg()nshmﬂﬁaﬂ i imprpolé pzckdgmgcliehsmbs Moreover in Figures
a- hal oacyl, such as, e.g., iodoacetyl)

and
3-5, eqfhcpé ﬁh%@ﬁmdqabﬁ@bmd@wl(é are dgpistad e hayingacsingle inearaiad circuit die
i£3,!
12 em‘g?%%la th%ecno?rlésaxgé}? %Be ag&gi O{r;m rt}?eeﬁlgg%q girl%:gcgsgl}é, \glﬁe d1nd1v1dual
embeddbd dizbtainay bemptise 4 pﬁu@dlit}b Bf mdoddedl (aegrafddaidcti®die 12, like the multi-
condjtions may be selected fromany of those known in .
chip em@dw Flsrlic@ﬁl igHigwe % ﬂ@gfewstlpsg@%fﬁm nd drsijess sliwdpsed herein may
general, reaction conditions (including, e.g.,
t enper atur e, solvent, and pH) that will not degrade
the anti-FcRn peptides of theeinvention are chosen.
[0142] In enbodi nents wherein a peptide to be
pegyl at ed contai ns nore than one second reactive group
that may be pegyl ated, sonme or all of those groups may
be pegyl ated by using an appropriate PEG stoichionetry
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as, e.g., 2,3-diam nopropionic acid,

2,4-di am nobutyric acid, ornithine, and |ysine; am no
WQ2i0d94vdmt ai ni ng a side chain carboxylic aci dPGUUR2088/071994

e.g., aspartic acid and glutam c acid; and am no acids

be emﬁ&nt Q{Nﬂtbng(”gldééﬁe 5 I?il%igarfi#hli)ooth?t%{fgﬁ s? ﬁﬁlgge?%d?ﬁtigle’ integrated circuit
die 12TRPCLEEHE foferbhe, nﬁ@%mﬁwﬂg%gcln 66n RElSh S RITRERGED Aindividual
ami no aci d side chain that may be pegylated. [0162] In
embedsietiatic d Atmodiprisad ©f assinglaihtegptgly tiaitodiesiz, e&thcmgh the methods may
readllzl Lal glﬁdsg)y n %}%eﬁ? %ﬂ?t&rﬂ?ﬁgtegrép cd@mtgcllnqr?lgm A s1ng(1e body 20 of

encapgﬁéitrrl?cﬁler'ia@%?ﬁﬁ Rl RmbeRiecdigmP! e, because the
pept| de al anine scan studies described in Exanple 7

'u? 1c fie Aht-RSh ho f” onln the'dePides disclosed herein. In
366 R e ALy SO RIG

Flguresa}szsnlpwhme} qutnoa&@@d@m\eé J&@mu&hg Bief 12 aRt plh@@iSfront didk 13 down
vitro potency, iS possible that 1, 2, or all of

abovetandHesteative @acatﬂm stroctuce 3. doohe llhepata\cee@canwlerthcamcnﬁmal structure

30 maiges PR s B30 iFRE oy RGP0 At Thepfith FBSE: The structure 30 is
sacrifiefaP Pl kR SnSe tHAGt YANNiIRENBe ZembRUC R FRIS 6Ba%%o 20 of encapsulant

prol i ne-13 resi dues of Peptide No. 1 fray bé replaced
materiay e.g, gold anmpoumi:nsii‘ommdt abwd theaintsigdded hatwit diei hizand above the

stuctiF iy h by RieBreli] ircugy iF i BmOAEA 1 & 339, yaditional molding
techmgﬁésd§ é:oglg BhNGofli q'ga}p %@'ﬂgrﬁﬁﬁp@wlfbﬁn 3ﬁé ody' 2 @Pencapsulant

, aspartic aci l'utam ¢ aci d; am no aci d
materrab I‘lﬂmrdaftalg af slsowhe irc Rggure 6(D,| the sgorificial stmdftuasiio may be removed In the

yst ei ne I n _some enbodi nents, such a subpstitution
1llustrﬁth\5¢ qxggllglet qspptépdplgﬁlpd e firugfurs 30, rggésqn‘p? be pealgdyaway due to the use

oracBEAGTRnd BHGTES A 5,70 18] e o g

5 60, .70, 7 .80, 5 90,, 95, 97, 98, 90/ f th .
ey 8 SR gt e E9TdyPRIA Mo I8 e Formed by b dront side 13
of thegﬁ(t gt teg circhit e gﬁrPﬂEdeqQ ifi Qﬁ%?&drﬁé WithApltioRdP techmgues. Of course,

bed 1 n Bi acor e, Ki nExA (Ki net |
the cdﬁxlmttu&l lores ASsimgy ha(nS)any dmrerlmoaﬁgumtlotﬁ aRd ghdyameyl be made from any

des1reggri})a|(tg IépggrlaBeléggg ? qu%nel‘-l ig ot er éﬁwﬁ ngfzglggyr vias 17 are formed

throuégE%%rlPdﬁé/f‘li% 25‘ %fhc%g%??la@%@‘ug ot [ géi gﬁ%&ﬁd? BQW { sl of known

techniqués) digElases dridiemt, ietdiing®étc! hﬁsdrme/ epplication; @ MaskiigdRgera@ot shown)
conj ugates, including, e.g., covalent and non-coval ent

may h@cfﬁm@h@%gart @f)FPﬁrl?rQF%@ of forating the eneangs dde dhg openings b may be of

any dgg?lje? CSHLH%T (}n‘}{ku%%nb?\lote tl%t 1th«p ElPLfs?raHVe &oﬁﬁ;ﬁg d%gfcte% herein, the

ecu el cac

openifi¥I0hreEoified Fidg ﬁﬁCMHsﬂ@'lSQW@rdnﬁBh‘ fEsbfsile B3 dL8ie &y 20 of the
b&@ per% to a peptide described herein, such as, e.g.
cmbe

Alsp hotei that, insthaspartieufar exampls; thendpeningd 17 CXPOSG but do not
t he ,se

exteniﬁg n@ggﬁ&gnihhc %gﬁ?ﬁg%g&cglgg% %@ﬁ’ﬁeﬂ é)ng]? &Hxét 51& of the embedded

die 10. "[‘h‘éfgaft&n as oWk ﬁ%&r@ @behe dfi)eﬁmgs hherd 6ffed WREL cbhRBtive material,
ELI as shown in n-sone enbodi nents, the

g, csmnduMmewhleemsc 80 tfmn: é{etdoedtsftn'vc cmcgcooﬂecalope pS i e conductive
ven

materf gia¥ e fYRRA o M, Sestni QUL Feing Hi. 7 8rariet oo ey techpiques, e.2.

platin®Yd&R8®h! 8RN &Ad Bh@ari@gﬁ@f‘%ﬁ?&erﬁf condlitVeS iaflia®ndl be employed,
conj ugat ed pépti de needed to obtain a particul ar

depending uppe thei parédul@cpplieationonpar ed to t he unconj ugat ed
peptide. In further enbodi nents, for exanple, the
second nol ecule may result in7t argeti ng of the peptide
to a particular cell, tissue, and/or organ. [0165] In
some enbodi ments, the conjugates may have an increased
ability to block the 1gG FcRn. In other enbodi nents,
the conj ugat es nmay prot ect the pept| de from

I T g S Y Y
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, and where mis 1, 2, 3, 4, or 5 r is 1, 2, or 3,

and pis 1, 2, 3, 4, 5. [0178] Exenplary Enbodi nent D
wabwpeped de of enbodi ment C, wherein X forns BCOHUSWG071994

with X13 . [0179] Exenplary Enbodi ment E: The peptide

oI E RS Brpiryid o Ratp e B 488 omars A h ghibedded die

10A- mepashr;gekm wit tERRAIGIR In ?tnm%@s%@'tﬂe E6nditibe Strh&iireg 2Qrmé§nbe formed
anal og t hereof. [018 ] Exenpl ary Enbodi nrent G The

as parpepthe d:eocmﬁs efhfooniingthe cBpnduedtize éntercanndctiant 1®nkhepf ashown in Figure

6H, a 3cing Ap S BblanE Peodesy 5 perfhned dfingcait1BY LB iBodiee e illustrative
1nd1v1§ﬂ‘a@@ﬁlb@&dédlzﬁ‘@WAgﬁ@thB| The peptide of enbodi nent B
wherein X14 is absent.[0183] Exenplary Enbodi ment :

E&g’ﬁ‘}gﬁ% 1ng§r ngﬁI %}[H%g?&e‘rﬁe 1%. lgA-ﬂﬁfr e'srl]lb c{ trs%) 31[1e of']g:s'.cs to confirm

their mept@bﬂit}t Her Pledi iifReniab abﬂecaﬁmu OnEE: thé %wdd&xaﬁpl 1AY10B have
Enbodi nent K. The peptide of enbodi nent J, wherein the

successByblyi pgaser sach kastss éhpyéﬁe eeady tohe skippechior qustomess. In other applications,

e RSN L F5AS R VA58 BhaCH RS e 30,40

500 aé"él‘b%ﬁ&éd“hér@ﬁ BE el KAmPRSddpi@ed ROMEREES, a[ﬁﬂi%ﬁ}y @ﬁﬁﬂm&fa}’embedded
nbodi mrent M The peptide of enbodi nent” L, wherein the

die 10@9P0d30ﬁwisastdw1<8@hu@1gmevmmdea reflowr pmomsas perfarmiedite establish the

clectipflOaREAD REVOERIRT TG TG 78R dn iR bR hbedded die, 2.
die ld?xe RhbdRe G@l?dlfcﬂee ?ﬁgfégﬂﬁe%tl?ﬁ\@ £8 %n %n' &ﬁ\@ﬁ%ggﬁéa "% ¢, die 10B.

wher e present, Is
The 1]2u@)af?vc soldenvballe 24 may lhe B:er’ad dh tlEt il[u3trdine E[)eemlusmg traditional

Enb The pept| e of enbodiment M whereinWis
techmswe ﬁéq%aﬂe%%ml? oFeb e ayslesited neiat Gups the pecess flow. For

cxami ) RO el s ' e, g8 3 0 b gAY, aigy 104-10D e

assembl&d raeldBleddSin-Hi@hieZ}. GtiteZndtivply, dRCkofder dalls 28 Qﬂe@ﬂ}e formed above the
npl ary Enbodinent R The Pept i de of enbodi nen
1nd1v1@wé ,eg}bﬁ die. ngocp@a@mb ipg thepindiyvidual pmbe%qqqélgsl 0D with the

othermﬁf 1%]% B%cﬁ@d d# é)équerlpq %ptl des that bind FcRn

inter i"on [ 0193] Pepti des

n aln g/és 91 &pé @rr{g%gbﬁ]élét? et{]v{g:,ngflftﬁ ﬁ@%ﬂ&hﬁg ga‘fdllpeslspcllsadosed herein.
The std @Jp%t@(fi C7rA 500 the ST s"’l‘ﬁ&e ‘f'é\ﬁ desHBER with respect to
R§" Lyt 3 et

Al'ternativ age
F1gurds|6IAr-éD1 'Eh:usgm)defadedidmumss&ﬁi df Figares mmlﬁawdl ﬁd)t lﬁ&ﬂpmd In Figure 7E,
such as, e.g., Dyax Corp. (Canbridge, MA). Depending
a plurgjyy 1of @%%%gﬁwgepéﬁ% i F}@H@e 713 I%Fg@CWiSQ te o0 qBoIFT YR an adhesive
maten\ﬁ'l E*' T}e}l& Ie 5 9, u&g '7i3f E@E{%ﬁl ?Bﬁ%ﬁlhgssm 2 b?%&t f;]fr%ﬂe%through the

at  bi us®conpet e
bodles‘ 0 oﬂ-_thRBmhbfmdd @ﬁhctuﬂ: depagRl 1|anbgLﬂré YENENe bﬁzrﬁ@g"seﬁrlﬁﬁly lﬁ@formed bya
bi nding to FcRn and by conﬁmtltlon with 1gG
varietyopf ke [tschnjsues.i ¢ s laspradritblingdetehing (et ln épmermépatmng, a masking

e [ 5T ISL T0 A ot BE S g TR B8, s 31 e

opening3 By, m@h&gﬁf dr{yadesﬁ@&l Stehpk e c@xﬁﬁ@ﬁéﬁtﬁineNo&Cﬁﬁi P ﬁﬁ)lllﬂﬁfh‘tﬁe example
be depleted fromthe desired pool of phage. B

Y
depicted heretvs thegonemingsNA @ﬁe@w@gelgbltbm e@d@apmoireeroﬁmmcmsn@ formed on

the e TP o i Ghc ik BRUTE SO ThuReiH du Shown jgure 70, the

openu%%@'lpéré-“ﬁlléﬁ meﬁrcoﬁ@&d?@gﬁna{t&ldl d@% cbyper CatimiphuRsl ﬁE'er etc., to form
pti des include: nRNA display oberts and Szost ak

the thlpﬂeb bodacondustive viss132UThe gancmggez n{at@ B mayces forimad éul the openings
di spl ay (Boder and Wttrup, Nat. Biotechnol. 15:553
(1997), and synthetic peptidesdibraries (Lam Nature
354:82 (1991); Houghten et al., Nature 354:84 (1991)).
V. Methods for Assaying Peptides That Bind to FcRn and
Bl ock the 1g&G FcRn Interaction [0195] A nunber of
rret hods may be used to assess the abl I|ty of a pept| de

— e~
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[0211] The pharnmaceutical conpositions of the
invention are useful to treat any di sease or

wa@rvdiosicaq, where increased cataboli sm of |gG PGI/US2008/071994
desirable. Thus, the inventionprovides nmet hods of

treati di seas characteri zed . nap rlately
31 usigh GAY el VAR S kPRI eSS fod RS RBORG e and a varity of
dlfferén?\{&{(ﬁlcﬁ\fle lan@rlaBQHW l')egér{i/ﬁg anouﬁ%e?lﬁﬁfg' Udndhe artmt%lar aﬁghcatlon.

herapeutical ly eftecti a pept i

efrlr';olgig{uleoﬁ-{ a plﬁlﬁlp%t ven crh 5&8951{;2%3 B8 F]oglalgaom?he structure depicted

in FigufedGl g’ﬂlkﬂb\%ﬁatéﬁn‘ﬁ’duegoﬂﬂk@hé REsek NEheS€Indittive structures 22 may be
concentration of with the peptldes of the
%n;mm

formed ay emt pﬁthe proeess of g thetconduatizvg timtereonnecsions 32. Next, as shown in

Figus S o 0l BBt TR g HST Mt 8 to produce
111ustr§d’(f‘é| drOR 08 HNAT1 0PHT tRYE indRAdab YIBERITE dgissoci ated with a
di sease or condition wthout necessarlly curlng t he

INBEERE SoufORtbbhSihicaic 43 10P P SANEN'EI et oftsts to contim

their dcbéptamlityofds thdir intendedvapplit/idon@hcdehe gﬂh@y GOEL MR hgat successfully
revent, or regul ate autoi nmune di seases including,
passecg:mc

h ests, thepriaresadptoaeoghértied tap eu&tameeﬂﬂkwme BpRjications, the groups of

embedzgcg Al o#’é lg Sngagfts ngalglgfé ﬁg Fl?p{rra%%aggﬁt%wce I escribed herein.

In the %thﬁpl@m'éﬁi%tda‘iﬁ Eftlgdrb 4, (RYrOhgIBfR b de WL T10E! n@T1®F a¥€positioned as
syndrome, autoi munet hr ombocyt openi ¢ purpura, Behcet's

depictel e Higyre Buiridousefiemphoagss i, parforaied ity sptabhsh theedlpcircal connectlon

betwegrs/)ihc gﬁ\l H/teIS{tlx!rlllg}uger tellﬁtﬂ%{qf] ]é% Chrlg)ﬁa?r&;{amt Ic%nguctlve VlaS 32 on an
adjace%R%%ﬁb'l'OPt TRIIIRRINDRUE AR AN 24 nEFtEe folRtd BR 'Kﬁl?llﬁ’s@ﬂagve individual

syndrone, cold agglutinin disease, Crohn's
embediied diesia, thEepup' 108 wﬁgtmdmkmahwchmnm flhe solder balls 24 may be formed

der mat onyo |t|s uvenil e 00|d | up n
at any,esiges PP DR iR sss f%q% méﬂlgplgf ﬂmﬁ@a afls ?4 may be formed
ter § SHE a0 LAl DFPALINO, MRl R P Ayl
the sotd&f bﬁllﬂmu/hmp&i&l fén’ptﬂ pbive, one A thee fafdlina el I%mbeddaijﬂuerin the group 10F
dependent di abetes, juvenile arthritis, lichen planus,
prior tp gpsembling Hheatvo groupsstegether asidepisteddniigire de ti ssue

di sease, nultiple sclerosis, ast heni a gravi s,
péﬁﬁhllgqgge@gmaeddqyr@pseesl@llqd ipshphitgdisr e gboplets )e,ading of the present
|ous n arterltls dosa, NPT
spplcfy ot REFR e Goe s B RO 4 VEgr e GRBbmeges ipeekeing individva
die aﬁcf'?ﬂ@ﬁﬂi gasta@l&'dy YOSt d %nﬁ@fﬁtéﬂp %{F@ﬁl?rﬁ/&%eg' Mud® bFBRY processing

U|nema rrnmary |ary cirrh OSI S,
perforpsd rhemm mayF!Eypmfedinsd p:lnemmlﬂpfeahe aReisingte Sms)as d)ppcmzd to performmg

e QLR L8 5 i SIS A e SRRSGUGE v 1
are degﬁ‘&@d’ %%@ﬁx‘e?ré,& 681 ah&"RNR! g n[Sr%Eé[stsfél /a ?‘*3652 Co?illbltacll Shereln may be

teriti'sy transplant rejectio

perfortiedi éri any \dasiedd htumber f did, i @@pending upb ahe précessing capability of the
granul omatosi s, [0213] In sonme enbodi nents, the

procesaultgowﬁhmmplsy%dgeshpe, a6 devel rasassing deehniqiep b bel employed to
r e pyr.a LT
1ncrea§ed tff@ aetfﬁk}‘ésl(t,}h o‘?ﬁﬁ%‘ﬂ{%ﬁg %e?iltﬂ)glshg, {h . E)dgg{%r%sgggﬁftl&s may be
performH@ﬁrmlﬂilpleai’ldaﬁtha@ﬁﬂé difne. r ej ecti on. [0214] In certain
enbodi nents, conpositions conprising the peptides of
the invention nmay be used in conbination with steroids
for i munosuppression. [0215] The peptides of the
invention may be used to treat inflammatory disorders
including, but not Iimted tog- asthma, ulcerative
colitis and inflammtory bowel syndrone all ergy,
including allergic rhinitis/sinusitis, skin allergies
(including, e.g., urticaria (i.e., hives), angi oedema
atoplc dernatltls) food aIIergles drug al l ergies,

T e s
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primary agammagl obulinem a, primary biliary cirrhosis,
psoriasis, Raynaud's phenonenon, Reiter's syndrone,
WO hwastoRe fever, rheumatoid arthritis, sarcoi PXOBUS2008/071994
scl eroderma, Sjogren's syndrone, stiff-man syndrone,
Takayasu arteritis, tenporal eritis/giant cel
arteritis, transplant rej I , ulcerative colitis,
uveitis, vasculitis, vitiligo, and Wegener's
granul omat osi s. [0228] Exenplary Enbodi nent 92: The
What ielidigdqof enbodi nent 91, wherein the autoi rmune
di sease i s chosen from bul | ous penphi goi d, idiopathic
t hronbocyt openi a purpura, nyasthenia gravis,
penphi .and transplant rejection.[0229] Exenplary
ﬁbod|%é§W“§9xmﬁﬁ§l 't hod of embodi ment 92, wherein
l %
A Bt R R AL REBl om0 pith G Rebin a body of
the di emapsularst materialf it ory di sease. [0231]
npl ary Enpodi nent 95: The net hod of enbodi nent 94,
mtel%it An¢ P@nﬁuﬁweawt?pgllnaﬂ%r@aelétheé)oelh8 ERFapFyaRt material.
asthma, ulcerative colitis and inflanmatory bowel
syndrone allergy, including allergic
r Di ni t Thé slevies idfi dains k] Whatelretlgi dsvicel @oaipridel ar gluedity of individual
drug allergies, insect allergies, mastocytosis,
integrated Hitcnitsdiej gagh@f nyhish thayara tertians whiche ismpegitigned in the body of
ant rltls and spondyl oart hropat hi es. [0232] Exenpl ary
encap 96: The nethod of enbodi ment 95, wherein
t he skln aIIergy is chosen fromurticaria, angi oedema
and atopic dermatitis. VIL In Vivo |Imgi ng and
D3t ect Tbe ddvlceFoma{rmZSW]lermehpéwcaj@snmises h@lurality of therconductive

s TR R0t oo R e f

i-ndi -of t he K Ne;
o611 8o RARTRLI S pled b ph e, Pyt BrTEGBt i i and

anothcrmfethp epdudtige dasds K:bm'tilcheafl_e icoupted tpasstbet aftbe plurality of integrated
bilized FcRn. In alternative enbodi nents, one or
cireuif Fe peptides may be imobilized, and FcRn may be
passed over the inmmobilized peptide(s). Ei ther FcRn or
the peptides of the invention may be detectably
| dbel eThe Jevicakifeldimbe)| whersial thelat leadi one odmfuesve via is conductively
i ncl udi ng, but _ not I|n1ted to 64Cu, 67Cu, 90Y, 111 In,
coupladipthe atdsast ongintegrated pueyit 418 &Ra, copducaive vitipgiine213p; |
223Ra, 241Am 244Cm and " "1Tc- MDP; enzynes havi ng
det ect abl e products (for exanpl e, Iuciferase
P8I oxi gAs Aevigé bRklalf 10RASRAMNRE leabt ortAdonai@BIedas Extends through a
and the like); quorophores (including, e.g.,
thickrebefrthe bedynof(anicapdulanbnatesiabt t ached as, e. g.,
fluorescein isothiocyanate), rhodanine, phycoeryt hrin,
phycocyani n, all ophycocyani n, o-phthal dehyde and
fluor eSg@MaIdde of | HAMEIC SiMeReift the L4t "BadlBER LondiRfive via defines a
exanpl e, Eu, or others of the |anthani de series,
condthaﬁhwd)at}DdeWeerpaaﬁ'bnm& aofd 4 beekisidead thmbndyfuf@ngdpsulant material.
netal chel ating groups such as EDTA; cheni | um nescent
conmpounds, for exanple, lumnol, isolum nol,
thero td&/lc?ecgbﬂhﬂ%iﬂé‘? ester, acridiniumsalts,
i m dazol e oxal ate esteror; and bi ol um nescent
c angotalits of ﬁmEgratearmfcexit diec edobr ofMwhivh Begmiseddad (inraesingle body of
fluorescent protein), specific binding nolecules, for
exanpl E0capsyARLateral: Pﬁ“@l es, mecr ospher es,

n .

t ROV RE T one L 75 Salen S TRk 08P B b b o
may be used in assays to detect FcRn i nvol ving, for
exanpl e, a second stage anti bgdy or reagent that is
detectably | abel ed and that can anplify the signal.

For exanple, the peptides of the invention can be
conjugated to biotin, and horseradish

perOX|dase conjugated streptaV|d|n added as a second

o,



Exanpl e 2. Transfection of HEK 293 Cells with Human
FcRn [0249] Human enbryoni c ki dney (HEK) 293 cells
W@ 200a0)sedhnassas, VA) were transfected using tPE&I/US2008/071994
Super Fect Transfection Reagent (Q agen, Val encia, CA)
agcor dj tQ the manufacturer's reco nde r ot Qcol . .
The 1 uFIefetie B HEIRh/CHGACIBGhISAT A0 oggwggﬁwa vias 13 conductively
1R olEGF the G2 R of Hidbrhtdd Sftbuit Bl Af Sot the E¥hductjve vias i
coup J. I?munoﬁ . Eig& 1527- 15‘%{ 1996‘51) was ofﬁl[og?ér{a Iyecl onuec ve vias s
conductivedy pouiphédiGio @hothet ofthe plurdlity o baeprat€dpirast diee pl asmi d
vector in order to generate the FcRn expression
vector, FcRn: pCDNA6. The Human b2m cDNA construct was
0§i gin | b ( ' .
o0 o 34 Be L B Gl R R ASHR  Sobliely conled 1
5  the respe&iverintepritednsifovidid 635 §@Y&lu@tive’ibvirin§]linel munol .
139: 3132-3138 (1987)). [0250] The day before
transfection, HEK293 cells were seeded at 0.5-2.5 x

3B 7 orhs bt pESi coivBrie e PRERIS R epBcgie istiyend through o
thickn6®fahd\singlé bbg@%&&%m&dth%&m# 11995-065); 10 nmi of
1M .55; 10 m

HEPES, ~ pH MEM am no acid sol ution
(I'nvitrogen #11130-051); 10 ml MEM non-essential am no

acjd sg] utian vitrogen #11140-050);. 10 m. of . 100.mM .
S5bt b fexick of i o Pigeln tie Dbt psOndg iy vigs define a phuralit
cid 0 LUl o . .
o oS4 s LEBLEANCE e OAPLMESHI e by o enapi
10 materi#R5030- 081); 1m 2-mercaptoethanol solution in 55 mM

Dul becco phosphate buffered saline (DPBS) (Invitrogen
#21985-023); 100 m heat-inactivated fetal bovine

sesum i t Y. : .

¢ Phinor She devick B RGP unllln h sfikal phitfliy qf die hage the same
physidabsigd. b2m r CDNA3 DNA were added to 290 nL of DMEM

(I'nvitrogen). The solution was m xed for a few seconds

and then centrifuged. Then, 60 nL of SuperFect

Transfection Reagent (Q agen) was added to the DNA
si)?'utign&eghcg’ ?/06?]?%8){% for 10 seconds. The

DA uPaR o @itdividQhIldn B d¥@ iel BchsH!BE iddPFid@altethbbded die comprising
m nutes at room tenperature, during which tine the

15 medi a & body phencepsulant emeaterialiand) atlieati ona sordystive viacextending through

t he cel,l shed once with 4 f PBS..Afte e 5.to ..

10" it Bl SheaRaan o fantbe SipplRrat dhbeiind 85 Being’posiioned
conpl e Ga@nP¥hdadirrirusad COMEM was added to the

DNA/ Super Fect solution; the solution was m xed, and

i amtegkt ane lcgnduwbtivd stroctuieepasitidnsd ibatwedes aflemmindividual embedded die,
[0251] ,The cell.s were incubated with the DNA Super Fect

Sof ut B FORIStiYs, SURMER STaNIBE & ermellpondpigve path between

20 medi a i: Ni {npﬁigyﬁ- ! i N was
rem)veg rg{rlr?étﬁes cells lgmgg"{;g%v\g?@eggg ed 3 tines
with PBS and fresh cDVEM was added to the cells. After

a_48 hour incubation, the nmediumwas assessed by )

i Mrunobhedeveapy slaim 13, whewsimihaeonductivg yésd exiends through a thickness

xpression of the FeRn/b2m conpl ex had occurred. In
Oftheg)agﬁlSf%lﬁ,gpstugaéﬁgbal%ﬁrga?‘v\ere passaged at a ratio of 1:4

into cDVEM contai ning 250 ng/L Geneticin (Invitrogen)

as an antibiotic and 5 ng/L Blasticidin to select for

Blast i Ehelidevicesofselaim k3, avhaseinr atnkshsiconm o theviplurality of individual

s of antibiotjc selecti.on urviving cells were

embedéﬁgggéeacolnmrge@%-swg'el lnfelgﬁaged{ac‘%cmttdlsﬁ‘e plates at a density

of 1 cell per well. Utimately 12 clones were sel ected

and each expanded and checked for expression by

i mmunobl ot analysis for FcRn and b2m The FcRn and

b2mexpressing 293 identified.as possessing the highest

| evel of expression was then used in subsequent

assays. Exanple 3. Screening of Phage Libraries for

FCRn-1gG I nhi bitors [0252] Peptides capabl e of

i nhibiting the binding of the 1gG Fc portion to FcRn

o
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descri bed below in the sections | abel ed phage titer

and phage anplification. F. Round 3 [0259] This round
wanemo/peetor med as descri bed above for Round 2.PCW/U$2068/071994

conpl etion of Round 3, the phage in the eluent were

iLtered,and assa o] FCRn | nhi bitors. using,.the.. .. .
e nf Mevita” oY b 1. Sereoto |anans G By AlgaLbL G individual
[ yme |inked
embe%ﬁ%i%ﬁ%ent ilgggty(og%%%‘%dc g‘élggéencodl ng pepti des

that were able to bind FcRn. First, the follow ng
solutigns were prepared: BufferA : PBS + 0.1% Twee

+
0129, phe msvicerofpelaimy g, wherewethe RJPraQtBSOﬂ lfﬂﬂdhﬁll\ﬁq\ﬁ’éﬂed die are
C. 50 MM MES, pH 6.0 + 150 mM
StaCkeﬁa‘%'acﬁlg%&%Ql‘%fﬁﬁfebzel] An XLI blue MRF E. coli

culture for the propagati on of a phage that

denonstrated the ability to bind FcRn was grown

oé{h caThadle¥iceyoforlaim 37awhasother plpalityl Oﬁ@)@ilﬂldll%lt mbﬁdded die are

ern| ht cul t f a

positifedlof 5 2, B ¢ Q0% or S Pt e FEE e 1T back side of an
adjacot irRlividale dnibed®dd dik. of the XLI blue MRF' E. coli cells

into wells of a 96-well|l plate and incubated for 15

m nutes at roomtenperature. Then, 130 m of NZCYM

rQth qomntaining 50 ng/m of Arrp|C|II|n were added to
ég‘n W\%‘IﬁT é"r?dc‘?rﬁgnf:}flﬁt es were incubated overni ght at

34 ffrst and %@&orﬁ e%ﬁe%ﬁt:@ﬁiedéd&h%?ﬁ{e%t a@%e%&?&ﬁﬁedded die comprising
mcrotiter plate (Piercej was prepared by rinsing it
Wi th 2@0bady gfeencapbilantf matefitkbra Backaside axfa¢dchgofi the first and second

over ni Cwth 1 of biotinpylated sol uble

human g@ﬁ?ﬁ&ieéﬂé frBfiag @Osnég%qdf?eﬂnwne anothdn sed A The

F [

] :ﬁﬁgg%&?&f ggﬁ g\ﬁﬁ’t{ Eﬂ hY@%hqlfi B@éﬁ@ﬂexﬁ:@ﬂs@ﬂg rl?%t@lrlﬁ é)%%th the first
was addmdisdoondaamibedﬂddldmf the plate, followed by the

addition of 30 ml of a bacterial culture containing

phage. After 1 hour at roomtenperature, the plate was

\r/\r? ghed TH: ¥l%1‘i:é%?%la 5y a%gremlﬂ@(fggg&%ﬁ{e via e)I[Q fr(%]lg% front side of

of bu containrn utt on
the firsRielseddedigirtte d frsit kiddb8 t}@%cmcant(eeﬁw geam Ph ar maci a)
was added to each well. The plate was incubated at

roomterrperature for one hour. Then, the pI ates were

dev
Tk (st  debTegpib i Lo b FEHBHEEE G piBbgive Atk posiioned
betwe@ﬁ? ltlﬁ: B s*icfé%‘i)fethe 28 A s8kdry él‘nb%‘a@&l Hﬁ: M’éecﬁ’.{rﬁ% tRE ?ﬁﬁ and second

reader (Mol ecular Devices). H PCR Anmplification of
embedledglic ONhe[ap8t8F. Phage el ut ed from pl agues in TE were

anplified for sequencing by using the PCR Core System

Il kit per the manufacturer's instructions (Pronega).

Then, Grlacol hogy
cont ai nlhngez&e) rer eac ’gﬂ%ﬁm%%ﬂﬁﬁﬁg 9%‘%?%?‘%%%@6&m stacked
vertic§lfy aboOBSOEARERAT CGGTATCAAGCTG S' ), 500 nM of pri mer
3PCRDN (5'- CATGTACCGTAACACTGAGITTCGIC-3'), Ix Taqg DNA
PoI ymerase Buffer (10x: 500 mM KO, 100 mM Tris-HO pH
2 n X-100, 15 mM Mgd 2), and 1.25
At e A8 Bl pbe

ase enzyne. The reactions were
Sy lﬂrﬁCgr@tﬁb biOerhISI@ldE@ dieomidngseRbRDERITD O ethbbldddedie,aah of the first and
PCT-200 thermal cycler: 5 minutes at 94 C 30 cycl es
consi s6%59§d groupssefcanbrilded dcamprising a qbwakitysef Beivisiual embedded
and 60 I b tes
The re él t?ﬁgsofatilguc giduap eln%m&cgjeéi Xlﬁseor{n lé&i}' 85 encapsulant
PCR Pr afatédeial; (Q agen) accordl ng to manuf acturer S
i nstructions, quantified by absorbance at A260, and
sequenced using priner 3SEQ 80
(5" - GATAAACCGATACAATTAAAGCCTC3-S' ). [0264] Sequenci ng
of phage that was anplified follow ng the 3 rounds of
screeni ng reveal ed the DNA sequences that encoded the
am no acid sequences of full length human FcRn and
human beta 2 mcrogl obuI [ n 1 These phage hlts were

. - o o o
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nodel included in the BiaEval software. B.

Representati ve Procedure For Determ nation O Binding
w@wsneseee O Di meric Peptides [0273] Ten, 2-f oP@I/US2008/071994

dilutions of the peptide were injected over the

FcRn- hip a rate. of 30.,n./mn for. 10 mn. .
paTFrate fi Boduelut Plated! oxean hehebuh irserdiy dompeded die

{ RadtWnk @EconNSond GERIeViA thad @RIch &S thiGSuH BERUEShd! g8l of embedded
the chip wth twd, 60 second injections of a solution
cont ai diengnd0 nM Tri s- hydrochl ori de, 100 nM Nad ,

0.01% surfactant. P20 pH 9.0 .at 100 m/mn. [0274]
séhﬁﬂaftg?%ﬁwﬁ%@%% Strubtieoosifige nlAtY s thes iﬁLﬁj Blaegand groups of
sof t wag [ '

The. oqri P BieR B poRted R Bt Rany PR ave SR Mbervicen the firs
pl ot t ediadysdcond ceuctd vias.i on. The equili bri um KD

val ues were derived by analysis of the plots using the

steady state affinity nodel included in the BiaEval

o381 AP o 25/ RGP0 APOPEL 51 AP emoetie

die in BRIHOITRNE firsp e betead pesupP of éfibetidd die 43¢ pséitibskdasiag one another.
pepti de synthesis elther manually with a fritted round

bottom fl ask or by using an Advanced Chentech

396-0 a synt hesizer . Advance ent egh,..Loui svil|l.e,

<3 STHR dRVEe LRt PAEERe TS Alire Y Seng fpm o from
side o Bl ifdiviBual \MiHe@d&fGie in FRLErsBRIouf JPRADEIRRINE @Sa front side of another
_ Synthesis: A Practical Approach Oxford University
individuad smbkdded diewn the first(@20q09f)embeddedbdibi nati on with a

Ri nk am de resin (Novabi ochem San Di ego, CA) or

PAL- PEG PS (Applied Biosystens, Foster City, CA) to

%/gg'lggm?fslé \?\/{ee?lecg%f it e%, URAeC LERAYAGR: ahNSiHeGNR! thi@rial positioned
between thtHadag badkr sidesafehelindividdal émBediled tdéd. r amet hyl ur oni um

hexaf | uor ophosphat e (HBTU) and

. I V- hydr oxybenzotri azol e (HOBt) (Novabi ochem San

L2go, V- i | am.ne. (

( ?grm:lﬁ?gﬂlgg ,%f %@%&L%%ﬁgl?er%\%qgg glg% cgﬁ(ﬂ}@tl@@\ﬂa is Bl’lﬁéi through the
body obeficapstifa)it inedteredli sfeall YFthe iadividiel seibéddéd d@Min the first group of

Sci ence, Kansas Cty, MJ). The typical synthesis cycle
embeddedgdliered 2 x 10 minute deprotection steps with 20%

piperidine in DM, 2 x 30 mnute am no acid couplings

wi th HOBt/HBTU and a 10 m nute capping step with

aggli c TRE Q¥eits Betiaiaphy, \Bﬁéﬁ&h@ﬁ@ s8hé c%%}ﬁ@ﬁ%j vfali® forine@ through the
0

resin by treatnment for 2 hours with 9
body of ief¢apsulestcmiteciahof all &f 6% ipdividvatiiemiiedded dieSin the second group of
b ‘%‘{f’l idiopr opyl sil ane and 1% water and precipitated with
embedded diG| o et her, centrifuged and triturated three tines
wth ether. [0276] Crude cysteine-containing peptides
were oxidized to their correspondi ng disulfides by
d28sol Thadetibe op elairh @35 wherein €xehofniie midivaduad fembeddddndie comprises
. ina 4:1 mxture of acetic acid and water (EM Science,
a singleiptegrated ¢iteuitidis.  Ten nol ar equi val ents of iodine (I M
solution in water, Sigma-Aldrich, St. Louis, M) were
added to the solution and the reaction m xture was
nm3ged The deviee BOULIM 23] MhBlehERRMAhE Rdivithél lefdelddndie comprises
was stopped by the progressive addition of 1M sodium
a plurplify o integreted capyifdicAl drich, St. Louis, MO until a
clear solution was obtained. The reaction m xture was
concentrated in vacuo and subsequently purified using
a Waters PrepQO reversed phase HPLC system (M| | ford,
MA) equi pped with a 250 nm x 21.2 mm Phenonenex
(Torrence CA) C18 columm. The el uent chosen for the
HPLC purification step was a-gradi ent of acetonitrile
in water containing 0.1 % (wv) TFA. Appropriate
fractions were collected, pooled and |yophilized.
Peptide identity and purity was confirmed by reversed
phase anal ytical HPLC in conbination with a 250 nm x 2
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performits intended function. As the nunber of
transistors increases, the integrated circuitry

walgovesgiodfhs shrink. One chal l enge in the sem cRPCHUS1008/071994
i ndustry is to devel op i nproved net hods for

el,ectrical ly copnecti nd. packagi ng circuit devices .

whfon’ THE devinf PEARER 23w AftenA5 SR AR stcohi] tiguep &Y efBedded dic are
stackefBfeRiAIIPab&H diR-anbthefleneral , it is desirable in the

sem conductor industry to construct transistors which

occupy |l ess surface area on the silicon chip/die. In

tBﬁ manuf act yr e of_seniconductor devi ce assenblies, a
Si gle5§@ﬁﬁ@ THi&%i e i s nmost commonly i ncor porat ed

' ; h I : ] ' r
S PYRIE o B3GE o iR AEIGRAT AR Sl L8 a8 SRyt test one

zi g- zaintegrhtedeirpaicdeges (ZI P), small outline J-bends
(SQJ),, thin small outline packages (TSOP), plastic
| EqadRe @hilpast ane eandugtpieciia thapgextends, thioygh | the hpdyt @fy encapsulant
Ci rcui , plastic quad flat packs (PQFP) and
interd%%?%§§%%%1eadfrane (I DF). Sonme sem conduct or
desdietiesl$ esiplingsh@ hclesst BAE CorRliictive va 36! kRt dt ddast orfeli@itegrated circuit
as a circuit board, prior to encapsulation.
Manuf aéieur ers are under constant pressure to reduce
the size of the packaged integrated circuit device and
to i ncrease the packagi ng density in packagi ng
| B8 egr The thethd Lol élaite 92, Cffferéinl FoRNMg ¢S EShdub@edwid @Emprises forming
integrated circuit devices have been stacked on top of

an opemiag ainothk drodynofaencapsulant matevalnaed Vidling the spering vAth arconductive
art techniques for conductively coupling the stacked

mater Lckaged integrated circuit devices to one another

typically involved the formation of solder balls or

Wi re bonds to establish this connection. Wat is

dé4.i r edhe smathodwofarthimmp2 .o wddrdie odondoetavefyorcoupling the at least one

conducti ve coupl i ng stacked packaged integrated,
condughTs i (b HloRs Ok I%tﬁ%r@r?gr ity Bie opmpRIS IR at least one
contsH PN NP0 B8R0 UM ShPAL P KOs and e o st e

integrhted efrcuitt conj unction with the acconpanyi ng draw ngs,

in which |ike reference nunerals identify |ike
el ements, and in which: Figure 1 is a schematic

I391 ot 190 BLusd del Ldt 53" W BRAREE P59 B theapsutant material

ui t Ve
compfisHs %ﬁbmbiﬁg ¥in YhjeétichSm ORI proeds Refotinthe bbb Rendapstiladt material.
schematic depiction of an illustrative packaged

integrated circuit conprised of multiple die with a

plLural i of . conduct.i ve.t hrough-body vjas as scri bed .

Rabe; nThé Benad Bt Qs S2nciharete forube. e hoRs ) Sippegyiant mateia
compﬁies %nﬁilrléliﬁé b&dy ¥fe B&ﬁeﬁﬁ' nﬁ)ﬁtﬁji‘ﬁg@dimqeavblﬁ?alﬁﬂl £ lRpRMual integrated

herein; Figure™4 Is a schematic cross-sectiohal view
circuibfieanot her illustrative stacked packaged device

di scl osed herein; Figure 5 is a schematic

cross-sectional view of yet another illustrative

skacke i ' . O e [114 :

oA ot SrpaRiRaEds e 36, Aier ARl ffbrihEliiyiatpg process o
defind ar plurlity d adbdded danisddded dlie]esdchests aihicH atedom@rissdnpf a single
. and Figures 7A-71 schenmatically depict another
integrated ggeyibdieyve net hod of forming the stacked packaged

devi ces di scl osed herein. Wiile the subject matter

di scl osed herein is susceptible to various

nodi fi cations and alternative fornms, specific

enbodi ments thereof have been shown by way of exanple

in the drawi ngs and are herein described in detail. It

shoul d be understood, however.j4-t hat the description

herein of specific enbodinents is not intended to

limt the invention to the particular forms disclosed,

but on the contrary, the intention is to cover al

nodi fi cati ons, equi val ents, and alternatives falling

o o a1 o, .
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the two groups 1CE and 10F. The individual enbedded

die 10 within each group nay be secured to one another
waQgiopg4sare adhesi ve naterial 28. Note that, in REEUS2008/071994

illustrative exanple depicted in Figure 4, the

bagk f dded.di e 10 t d
¢ 38 no TpEeRg AR, AR ERSPUORE  2ed by i nose
skbditiGfing B phﬂ@llt? IofF tieef 1h§?v1cﬁlapﬁﬁpécf?1%§ dreeaﬁiaceﬁt a{e dnldher; and

present application, the nunber of groups,
g pmqmstmaﬁfcaurdmgcdie convittivayia oe asfirsickfatie ax;h‘ddpalcnémdded die to the

appl | catRR Vi on SERnd At e Bt cBREI G i ve

two groups depicted in Figure 4 may be assenbled into

the final stacked package 400. Simlarly, the nunber

oB9 I ndiT4e ehestddyofertdi 0B avhdtedn tHe plmmhfymfemmdgmdxw embydded die are
greater than the illustrative two depjcted in t

posm@ﬂeébﬁﬁ‘gh it aqfientisorfaps, ofp Jistandividprlerabedsied i faces aq)ack side of an
adJaceglggild?\égl_ﬁjal ﬁHleHMCﬁ?es and 4 may be conbined if

exanp Figure 5 depicts an illustrative
st acked packaged devi ce 500 wherein the bottom t wo
enbedded di e 10A-10B are packaged as a group
WAl e The magthed of pleine %ewgwlmc@dywelnwﬂm the sRagdystive vias on

s r.eadi |

e FFar PRl SbEa dF Hiyprss SiplfF st RRPE s Fure between

the ﬁrﬂtraﬁl\d's@&nﬁlﬁﬁ@i%ddaﬁé!rhbéddeﬂ)dleas it relates to creating
st acked packaged devices to thereby reduce plot space

consunptlon and i nprove packaglng densities. Moreover,

HéFI g gtrgathgg ﬁa QCIIQ% gﬁﬁbqrdcélrhgrgsgll?%lsﬁﬁdde daiegoﬁl individual
embe&d%d%@%@@@hé fiRE ﬁidﬁudt!laﬂ e%@@({e‘a@@e with one aspect of

the present disclosure, the individual enbedded die 10

may conprise a plurality of individual integrated

circuit die 12 I|ke th I tichip,enbodi nent de|

i A2Fi gdpe mgethodhgf cl aign 3¢ BRI ISHMIPE, REa smgu tlng process to

y I

deﬁned@%gﬁtgdoﬁﬁﬁ?bﬂ{aﬂ%ﬁgg@égg%hgegegclll\r/]\off \ghfgﬂdiré/ gfﬁgbsed of a plurality of
integrated egewit @id. circuit die 12 For ease of reference, the

followi ng description will make reference to an

i ndi vi dual enbedded die 10 conprised of a single

| ghe0r he0h LY boifl £ FanALbigHaR,t he met hods may

readily e app | '’ng-a pgurallty of
| %ﬁﬁéﬁhg‘d phirhlityi of tieH ﬁdﬂv?dda[‘ eldbéddedldee £abenPéheddnother; and
sulant material of an individual enbedded die.
Froueivancauplingdhe comhetive Viaonraiisyef thetntvides! embedded dic to the

ol ur ol FOYPABIYE M a5 o e eptirbedhie” 12 o

pl aced front side 13 down above an illustrative

sacrificial structure 30. In one illustrative exanpl e,

t 4. sadhefmethad of claimt 48, evigteindle plraityidf indivaimel embddded die are

..dicing tape positioned across the fil rang. .The )
positigned s tbAtgntireg surfece; of & fiast ndividual eaﬁ%c{si s faces gk side of an
adJacérﬁ‘ﬁlﬁﬁwB leﬁ{@ﬁggd dikn Figure 6B, a body 20 of
encapsulant material, e.g., nold conmpound, is forned
around t he |ntegrated circuit die 12 and above the
structure 30, i.e., the integrated circuit die 12 is

eftBedddde imethogobelaim 23, Wheied eonshatively canpiips the conductive vias on
the ﬁl{sg &?ﬁmd@o%lal 5@%?& tdI Ao C&R‘) n??%@%’ Fgﬁnm&g rsﬁat?&ure between

encapsutl a

the ﬁr’fhﬁfd%édlﬁlrmdﬂiidtﬁha%edd&dlah@ur e 6C, the sacrificial
structure 30 may be renoved. In the illustrative
exanpl e descri bed herein, the structure 30 may sinply
be peel ed away due to the useinf the adhesive tape as
part of the structure 30. Next, as shown in Figure 6D,
the conductive lines 16 are forned above the front
side 13 of the integrated circuit die 12 and body 12
|n accordance mnth tradltlonal technlques Cf cour se,
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material. 12. The device of claim?7, wherein each of

said plurality of die have the sane physical size. 13.
womeniseq conprising: a plurality of indivi duB€CT/US2008/071994

enbedded di e, each of the individual enbedded die

c risyn body. qf. encapsul ant material and at |least. .. .

ofe contudrsthed wtaclaim d3awaherrogtiising, Sagkiag Be second individual
embedied ARSAHo2E the M EMmtiAkdual BAbAdaRd .t y of enmbedded die

bei ng positioned adjacent one another; and at | east

one conductive structure positioned between adjacent

ingbvi ual egbedded.d[e, the conductive structure

pfbvi di*fBeBALROBIISING| |y conducti ve path between

C o » I Q . .

Pk orthond i abegla adltpciy SRR P cpposte die
5 ext endsachho® thghfiest tanidcdenersd imfivitihal dmbyddedl diecepsuismata body of

material. 15. The device of claim 13, wherein at | east

one of CRIBSHINmBAEH3)L d | ndi vi dual enmbedded di e

c i ingl e rateg . ci ' '

GRS BF 16 o0 Qo8 PRl ckRHM ofigApe By of encapsulant
pl ur al imageriaf of Wth ot checfirsteandadetad indieidvahg@nbeaddad die.

plurality of integrated circuit die. 17. The device of
claim13, wherein the plurality of individual enbedded

8, o0 o WL Sy ), By R AR ERa RS BoRE e a e
10 one cdnddétiwettako emeeddae it afi ik did AR oFulkd fitshand fecond individual
front side of one of the individual enbedded die faces

embeddefdisk si de of an adjacent individual enbedded die.
19. A device, conprising: a first and a second
enbedded die, each of the first and second enbedded
dije COMRE kil 6F Qe 49 wRAEAPRYERDNbnd'BE Hlel st atl RR6Kd individual
side of each of the first and second enbedded die
embedsled dig qogiriseoasiaigledniegmptaharcaitaidier; and a conducti ve
via that extends through the body of encapsul ant
material of both the first and second enbedded di e.
2 Th . N e . L
oy endan PR OF it 4T arerp MR 18T ohe B BRTE b Rekpindividual
15  embedded dizndonsgirites o pluriiiy of imeptatedbrcldediedi e. 21. The
device of claim 19, further conprising an adhesive
mat eri al positioned between the back sides of the

fEyst ' [ L he 1T,

(81 390 FERRICIRETPE ke’ SmBAGHE B8t 4Tk secone
indiviédal embedded tie wh@ieqindtHeh Bridi toFornAiAg tieei 06t endasidastiviiga.

are stacked vertically above one another. 23. A

device, conprising: a first group of enbedded die and

a.$eco r of. enbedded di e, each of, t first and . .. .
S8 onatt JHA e ABRE A s ofREing e At abdsefpd individual
embedded dRHo\Un@wabtheB&AREREEs Abflyi hadBEsivdmate?fl ¥ HU&dst one of the first
enbedded di e conprising a body of encapsul ant
20 and sependeinditiduad einbeddedaiie first conductive via that
extends through the first group of enbedded die; at
| east one second conductive via that extends through
L5 SCPROhMARNPY Qhine IPCNAGEINME firdNthd¥ecoRARIIIIBRI embedded die
conductive structure positioned between the first ang1
are positionettisugh thet & etk side ed dedfiki mdividual pmbeddtdsdiafaces a back side of the
lectrically conductive flow path between the first
S“”“iﬁ@“@@%@ﬁﬂ‘E@%@&g?ive vias. 24. The device of claim
23, wherein a back side of each of the individua
enbedded die in each of the first and second groups of
enbedded die are positioned facing one another. 25.
The device of claim 24, wherein the first conductive
via extends froma front side of an individua
enbedded die in the first grewp of enbedded die to a
front side of another individual enbedded die in the
first group of enbedded die. 26. The device of claim
24, further conprising an adhesive material positioned
bet ween the facing back sides of the individua
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