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Di sease, and U cerative Colitis (collectively referred to as Inflanmmtory
Bowel Disease, or IBD). The invention is nore specifically related to
antagoni sts of type-1 interferon as well as to therapeutic nethods

enpl oyi ng such antagonists for the treatnent of IBD. 15 Description of

Rel ated Art Celiac D sease, Crohn's Disease, and U cerative Colitis
(collectively referred to as Inflammatory Bowel Disease, or 1BD) are
chronic, inflammatory di seases of the gastrointestinal tract. Wile the
clinical features vary sonewhat between these two disorders, both are
characteri zed by abdom nal pain, diarrhea (often bloody), a 20 variable
group of “extra-intestinal' manifestations (such as arthritis, uveitis, skin
changes, etc) and the accunul ation of inflammtory cells wthin the snmall
intestine and col olCQAMPOSIEONSANBMETHORS FORTHETHERAFY OF speci nens).
| BD affects both children and adults, and has a binodal age distribution
(one peak around 20, and a JEEIAMMATRBYROWEBRBISEASE:hronic, |ifel ong

di sease, and is 5 often grouped wth other so-called "autoi nnnune" -

di sorders (e.g. rheumatoid arthritis, type | diabetes nellitus, nultiple
sclerosis, etc). IBDis found al nost exclusively in the ‘industrialized
wor |l d. The nost recent data fromthe Mayo Clinic sug%est an overal |

i nci dence of greater t (PSS RRFERBNGET GREFASEDAR 1ONd States, with
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particul arfy Aprill28, 200Bj the @ftire chientbadwhich afe ihdvrgorated héreddsy referenod. presently
clear. As such, IBD represents the 2'' nost common autoi rmune di sease in
the United States (after rheunatoid arthritis)

BACKGROUND OF THE INVENTION
Technical Field of the Invention

The present invention relates generally to the therapy of Celiac Disease,

10 Crohn’s Disease, and Ulcerative Colitis (collectively referred to as Inflammatory Bowel
Disease, or IBD). The invention is more specifically related to antagonists of type-1
interferon as well as to therapeutic methods employing such antagonists for the

treatment of IBD.

15 Description of Related Art
Celiac Disease, Crohn’s Disease, and Ulcerative Colitis (collectively

referred to as Inﬂammatory Bowel Disease, or IBD) are chronic, inflammatory diseases
of the gastrointestinal tract. While the clinical features vary somewhat between these
two disorders, both are characterized by abdominal pain, diarthea (often bloody), a

20 variable group of ‘extra-intestinal’ manifestations (such as arthritis, uveitis, skin



Type 1 interferons have been detected in the gut of patients with

I nfl anmat ory Bowel Di sease. For exanple, interferon al pha was reported to be
15 overexpressed in the gut nucosa of patients with Celiac D sease, a
gluten-sensitive enteropathy, and in the | am na propria of Crohn's Disease
pati-ents-—Monteleone-et—-al ., GQut 48:425-429 (2001); Fais et al., J.

Interferon Res. 14:235-238 (1994). The biological significance of the type
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Gut 48:425-429 (2001); Fais et al., J. Interferon Res. 14:235-238 (1994). The biological

significance of the type 1 interferons in the tissues from these disease patients has not
been described. Type 1 interferons have not been described in the circulation of

20 individuals with Inflammatory Bowel Disease and it is unclear what role, if any,
interferon alpha plays in the pathology of these diseases.

Type 1 interferons (i.e. interferons alpha and beta) are multifunctional
cytokines that play a critical role in a variety of immune response systems. Abnormal
production of type 1 interferons is associated with several pathological conditions

25 including transplant rejection and autoimmune diseases such as theumatoid arthritis,
systemic lupus erythematosus, and insulin dependent diabetes. The biological effects of
type 1 interferons are mediated through a single cell-surface receptor (IFNAR) that binds
to all of the type 1 interferons but not to the type 2 interferon, interferon-y. The type 1
interferon receptor is expressed at varying levels on all nucleated cells in the body. It is

30 composed of two polypeptide chains designated IFNAR1 and IFNAR?2, that, together,



Treatnment of IBDis varied. First line therapy typically includes salicylate
derivatives (e.g., 5-ASA) given orally or rectally. Response rates in
unconpl i cated Crohn's Disease are approxi mately 40% (conpared to 20% f or

pl acebo). 15 Corticosteroids remain a mainstay in the treatnment of patients

with nmore "refractory” disease, despite the untoward side-effects. Newer .

treatnent options include anti- netabolites (e.g., nethotrexate,
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disease, desplte the untoward side-effects. Newer treatment options include anti-
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metabolites (e.g., methotrexate, 6-mercaptopurine) and immunomodulators (e.g.,
Remicade—a chimeric human antibody directed at the TNFa. receptor).
In spite of considerable research into therapies for these disorders, Celiac
20 Disease, Crohn’s disease and ulcerative cholitis remain difficult to treat effectively.
Accordingly, there remains an unmet need in the art for improved .methods for treating
such Inflammatory Bowel Diseases. The present invention fulfills these and other

related needs.

SUMMARY OF THE INVENTION
25 ' The present invention provides compositions and methods for the
treatment of Inflammatory Bowel Disease, including, for example Celiac Disease,
Crohn’s di'sease and ulcerative colitis. Compositions of the present invention comprise
one or more type 1 interferon antagonist, such as, for example, anti-type 1 interferon
antibodies, anti-IFNAR antibodies, fragments of any of the aforementioned antibodies,

30 proteins and small molecules. Within some embodiments, antagonists according to the
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sol ubl e receptor. chains (e.g. soluble IIFFNAR2). O her rel ated enbodi nents
provide antibodies or antigen binding fragnents thereof that selectively
bind to one or nore type 1 interferon or bind to the | FNAR receptor in such
a way that they interfere with Iigand binding, such as, for exanple, by
conpetitive, non-conpetitive or unconpetitive 15 inhibition. Alternative

enbodi nents provide antagonists that interfere with signal transduction by
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steroids incl ugle célrt I cost gllrlm ds, % cggé?%?gg’ghs’etﬁ%?%é , 8&@8%‘5@0 e,";1

pr edni sol one,bitding, soclr 4s| HHo erampletylopinpetitivae) wotonpetitheanmedmstitiece and ACTH.
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transduction by the IFINAR receptor. Still further embodiments provide antagonists that

antagonize the downstream effects of type 1 interferons.
Suitable antibody antagonists for use in the therapeutic methods of the
present invention include monoclonal antibodies such as, for example, non-human,

20 chimeric, pﬁmatized, humanized, de-immunized and/or fully human antibodies or
antigen binding fragments thereof. Antibody antagonists may further comprise one or
more chemical modifications to increase the antibody’s, or antigen binding fragment
théreof, half-life in circulation such as, for example, crosslinking to polyethylene glycol
(i.e. PEGylation).

25 Within certain preferred embodiments, the antagonist is an antibody that
binds at or near the IFNAR] antigenic epitope recognized by the murine monoclonal
antibody designated 64G12 and/or the engineered human variant designated CPI-1697.
The 64G12 monoclonal antibody was deposited at the ECACC (European Collection of
Animal Cell Cultures Porton Down Salisbury, Wiltshire SP4 056, United Kingdom) on

30 Feb. 26, 1992. |



10 and anti - |
ant agoni sts

CAML. Exenpl ary cytol dnes include IL-10. Exenplary TNF
I nclude inflixinmab (Rem cade(r)), etanercept (Enbrel (D),

adal i numab (Hum raTM, and CDP870. By ot her enbodi nents of the prese
i nvention are provided nethods for the treatnment of an Inflanmatory

_Disease._such

as,.for exanple, Celiac Disease, 15 Croha's Disease, an

nt
Bowel

d

ul cerative colitis which nethods conprise the step of adm nistering to a

patient affli

effective amount of a type 1 inter Feron

cted Wt hpaihdr @ﬁllbm ¥th§§¥\é[§gnt%v% ert &ﬁr{ PRE 8!%6 o(fal

agonls dsed her ei

Iy
n

above. By t henareadiitienabthetapeutjvrspsleas, forlem&n;ﬂe &njlnﬁiuaoa:ppmgﬂva ai anthy be 20

adm ni st ered
bi oavai |l abi | i

by an U|tabl rout e of |very so as.to ensure approp
jmitndioryea stGioyd e Timpomoduliiars agehs cy oking etk ENF ueeic

admi ni strat i @efBry mﬁ%@upﬁrééﬁﬁréé’iﬁﬂlﬁ&'éazﬁﬁﬁd@n c rﬂ%tﬁﬁﬁe : S’%y ﬁlff?d%:{gm us,

I nfusi on. By

ot her “enbodi nent s adm ni stra erfe

riate
f

I’OI’]

ant agoni st$ mﬂCSlBé rapamiysing énd tuycaphhnolate ot nExensplary ahti-dmfimntdtaries ihalwdes der mal

or int rader
adm ni st rat

e oo e 5 oaBaa) LRGMIGRSFroIGhBRAE, 1 or

exanpl e, thr QHﬂﬂaoétéi‘BﬁE aélﬁ&@oﬂi@éstérhfd@t{ﬂﬁ@g%&?ﬁ@@pl Oyaﬁﬁé‘lhy 0cHiifdne

admni stration. Wthin certain enbodi

Ing a“protein hntago

ni st,

such as, for mefixdprpdnisolene, dexaimsthdsonannd ACTEN Enempgmyunhmmbnngluiatcﬁg agents

t hereof, the

and/or int ra\}% ‘b‘f??"ﬂ{%?a?’&?gﬁmft r%%ﬁﬁ?wc %g%g%‘% H{S’In% %ms

a sl ow bojys ah@h@fid o010 Exas: ﬁﬂrdy'?&lé&feh%ludeﬁ%tﬂi

blts,en@lfrmgg HRAL S
- that the protein antagoni sts may "be del ivered transdle mal fontrade

and nucosal | ynchideanfliximap (Resucade®)reiandreeph Hnbed®), &dalunmﬂalsaimngfdw),bmﬂy
wei ght, 'ncm\ﬁﬁ nore preferably between 0.5 and 10 ny/ kg body wei
11

i ncl usi ve,
Wthin certai
Wt hin enbodi

15

20

25

30

5 nore preferably between 2 and 5 ng/ kg, inclus

n_embodi MB0bther BhibddiikAts bPIRE Bes iR SnibRYarD Brodfith HlcIoBE £
ments of the present invention enploying ptotein

the treatment of an Inflammatory Bowel Disease such as, for example, Celiac Disease,

Crohn’s Disease, and ulcerative colitis which methods comprise the step of

administering to a patient afflicted with an Inflammatory Bowel Disease a

therapeutically effective amount of a type 1 interferon antagonist as disclosed herein

above.

By the methods of the present invention, the antagonist may be
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ght,
ive.

administered by any suitable route of delivery so as to ensure appropriate bioavailability.

Thus, within certain embodiments, suitable routes of administration may include
intravenous bolus, intravenous slow bolus, or infusion. By other embodiments,
administration of the type 1 interferon antagonist may be achieved through
subcutaneous, intramuscular, transdermal or intradermal injection. Alternative
embodiments provide that administration may be achieved through mucosal delivery
such as, for example, through inhalation, or through nasopharyngeal or oral
administration.

Within certain embodiments employing a protein antagonist, such as, for
example, an antibody and/or an antigen binding fragment thereof, the route of
administration may be subcutaneous, intramuscular and/or intravenous. Intravenous

administration may be as a bolus injection, a slow bolus injection or as an infusion.



ant agoni sts, the dosing frequency may be in the range of once per day to
once per nonth, inclusive, nore preferably, in the range of tw ce per week
to every two weeks, 10 inclusive, and still nore preferably approximately
once per week. Alternatively, the antagonist may be dosed at approxi mately
—the-in-vivo-half-life if_provided adequate__exposure. Certain other

enbodi nents of the present invention provide that the antagonist may be
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immunomodulatory agent, a cytokine, and a TNF antagonist such as those identified
herein above. |

Still further embodiments of the present invention provide methods for
treating a patient suffering from an Inflammatory Bowel Disease which methods

20 comprise the steps of (a) administering a tolerizing dose of a protein-based type 1
interferon antagonist and (b) administering a therapeutically effective dose of said
protein-based type 1 interferon antagonist. Within preferred embodiments of these
methods, the interferon antagonist may be an antibody against the type 1 interferon
receptor (IFNAR). Exemplary anti-type 1 interferon antibodies include chimeric,

25 primatized, humanized, de-immunized and human antibodies. Certain preferred anti-
IFNAR antibodies include those that bind to IFNAR1 such as, for example, the murine
monoclonal antibody designated 64G12 and/or the engineered human variant designated
CPI-1697. |

Preferred ranges for the tolerizing dose of the protein-based type 1

30 interferon antagonist are between 10 mg/kg body weight to 50 mg/kg body weight,

inclusive. More preferred ranges for the tolerizing dose are between 20 mg/kg body



to 5 ng/ kg body weight, inclusive. Still nore preferred therapeutically
effective doses are in the range of 0.5 to 2 ng/ kg body wei ght, inclusive.
Wthin alternative enbodinents, the subsequent therapeutic dose or doses
may be in the same or different formulation as the tolerizing dose and/or
may be adm nistered by the sane or different 10 route as the tolerizing

- dose. Preferably the therapeutic doses are adm nistered intravenously,
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pl otted. Arrimwevanepsly seramustdant or subcstatsedslyes. Fi gures 5A-5D and 6A-6D are

- graphs showing the effect of CPI-1697 on 30 activity scores of MD-afflicted

CTT. Figures 5A-5D show results for Phase | studies. Figures 6A-6D show
results for Phase 11 studBRJEF RESCRIPTIONOFJIIE DBASEBYES ng neutrophil 7

infiltration (average g1ty A f SULVI VN | wer e
plotted for the cont r@%mégdgﬁi%q%g%yé@%ﬁ%&ﬁéﬁgﬁ%ﬁﬁé@nﬁt\eﬁ%@g%é%% es and
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and Week -2 for Phase 11, before the . .
15 Figures 2A-2D show results for Phase II studies. Percent body weight change of each

animal was calculated using its body weight on Day 0, the dosing initiation day as the
baseline. Percent individual and group mean body weight changes and group mean body
weights of sufviving animals were plotted. Statistical analyses (one way ANOVA) were
performed for all time points for the ireated and control groups. **: At Week 55 of

20 Phase I study, treated animals had statistically significant body weight changes
compared with the controls (p<0.01). Arrows represent the dosing schedules.

Figures 3A-3D and 4A-4D are graphs showing the effect of CPI-1697 on
diarrhea scores of IBD-afflicted CTT. Figures 3A-3D show results for Phase I studies.
Figures 4A-4D show results for Phase II studies. Weekly average diarrhea scores

25 (average of five week days) of surviving animal were plotted for the control and treated
groups. Grrbup mean weekly average diarrhea scores and percent group mean weekly
‘ diaﬁhea score change with Week —1, right before the dosing initiation as the baseline,
were also plotted. Arrows represent the dosing schedules.

Figures 5A-5D and 6A-6D are graphs showing the effect of CPI-1697 on

30 activity scores of IBD-afflicted CTT. Figures SA-5D show results for Phase I studies.
Figures 6A-6D show results for Phase II studies. Activity scores representing neumphil



dosing initiation as the baseline, were also plotted. Arrows represent the
dosing 5 schedul es. Figures 7A-7D and 8A-8D are graphs show ng the effect of
CPl -1697 on chronicity scores of IBD-afflicted CTT. Figures 7A-7D show
results for Phase | studies. Figures 8A-8D show results for Phase 1|1

~st-udi-es—-Chroni-city scores representing extent _of pernmanent changes to the

col on nor phol ogy, including | oss of crypts and alterati.ons 10 i n gl andul ar
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were al so pl Oaf(&{ng . fercgvh\éger@g{@%%ntp@ﬁgﬁ%ggg?dng’leé%ﬁiefg?le]%.% I&Egﬁelregu? es 9A-9D
and 1 OA- 10D dnsiagduitigtin astimbasglineveere ilse plotted. ARbwd fePiksertthduopipp! asi a
scores of %BDEH icted CTT. Figures 9A-9D show results for Phase |

st udi es. guf &d - 10D show results for Phase Il studies. Hyperplasia
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i ncluding cellular and 1 nc{é?&f{lliﬂﬁuglﬁ‘ﬁﬁljséga?ﬁ?gﬁ%&%ﬂgg‘%‘@{;{%gﬁéﬁf@%gyn

sanpl es) of shronisifyrsgorenofiRID-aficécd(TBE.t Biguen7AID show results farl Phased studésst ed

Pyper pi asi o SUBFE LASRAoTRDREREE 1 e Aedhio ot Beroiing ritase |1

bef ore the dasfipBindnBhildhadde®td B cIBE MdAHBldD SnclBh L1088 SrftOhridEte ws
represent the Ipdosi ng schggdul es? Fi ufﬁgls HA-mllB %re gra{%;hs shovfaﬁgﬁsgerum

CPl - 1697 &9 ugn iglendular sifuctups (average plithge tiorisyradreples) oPpwrsizring apifajwee 1 1A) and

Phase Il (Fi tudies,. Fiagures 12A-12B are.bar graphs show n

ol ati ve Panb g bibs Bl il ool Euiibe Goohamial B iR soeE B pepietlied
(Figure 12A) mam wikBehionidtyisgite chahgBith tWistkes for Fhagill #hd ¥BedkS-2aoAPIaRE

showi ng normalized | FNARI expression_ levels on B cells of individual animls
in the Phase Ihbeforethg dosingmitiation ay the bpseling, aveey alsogpiottede dirraws rgpressnt thadi vi dual
animal s at vay| 4z poi nts were nornmalized by the mean | FNARL | evel s of
t he control Zdr?:s%g?gﬁég Bach time- point with the )altssurrption t hat | FNAR

| evel s rgfmi ned rel at iFygures 9AN-9D land OOA-AODtaro¢raptisishewing tik effect of CPI-1697

on hyperplasia scores of IBD-afflicted CTT. Figures 9A-9D show results for Phase I
studies. Figures 10A-10D show results for Phase II studies. Hyperplasia‘scores
representing abnormal increase in mucosal tissue thicknéss, including cellular and
interstitial tissue (average of three biopsy samples) of surviving animal were plotted for
20 the control and treated groups. Group mean activity scores and percent group mean
weekly hyperplasia score change with Week —1 for Phase I and Week —2 for Phase II,
before the dosing initiation as the baseline, were also plotted. Arrows represent the
dosing schedules.
Figures 11A-11B are graphs showing serum CPI-1697 drug levels of
25 individual animals in Phase I (Figure 11A) and Phase II (Figure 11B) studies.
Figures 12A-12B are bar graphs showing relative PATIA response levels
of CPI-1697 treated animals in Phase I (Figure 12A) and Phase II (Figure 12B) studies.
Figure 13 is a graph showing normalized IFNAR1 expression levels on B
cells of individual animals in the Phase II study. IFNAR1 expression levels on B cells
30 of individual animals at various time-points were normalized by the mean IFNAR1
levels of the control animals at each time-point with the assumption that IFINAR1 levels

remained relatively stable on control animals.



Fi gures 14A-14B (SEQ I D NOS: 1-2) show the am no acid sequences of the heavy
chain (113) (Figure 14A) (SEQ ID NO 1) and light chain (KI') (Figure 14B)
(SEQ ID NO 2) of the humani zed anti-IFNAR-1 anti body CPlI-1697. The CDRs are
5 underlined. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention is
—di-rected-generally to conpositions and their use in therapeutic nethods for

the treatnent of Inflamatory Bowel Disease (IBD), particularly Celiac
di sease, Crohn's disease, and ulcerative colitis. As described further 10
bel ow, illustrative conpositions of the present invention include type |

interferon antagoni st $igusesHACIABISER NS IERshow the amite acid segyences ohe |

I nterferon antd | : -ﬂ]?en] i iy el I Il as
pol ypepti desqgélg&gxg%ﬂ%%)ggl esuﬁﬁﬁE@m?ﬁq}' ﬁ%%ﬂﬁ%ﬁ?%@n &ﬁr‘f %Iﬁeglﬁlg

ant agoni st s. (BEQIDUNOW) sfithedgumanibel dnkisiFNAR-1 antiboydy ORI-169U | The CDReney of
operati on, eﬁﬁgp .a‘ga% I nventive antagonists may interfere and/or conpete with
15 |igand i g ehd/ or with interferon-nediated signal transduction.

Preferably, type I interferon antagonists of the present invention have a
long in vivo half-life in circulation and, as a consequence thereof, are

effective in achieving a 3 s ' PSVR Met hods for
extending in vivo anti bo&{/ﬁ'ﬁ%ﬁp- Iq‘lj%%s | ?m?fn?%r exanp 1(\31, construction of
fusion proteins such afheprasemn diveltion isdirectédigeharally torcofpbjit Gxitano theliruse 0

pol yet hyl ene gl ycol (PEGylatjion). The present invention further provides

 therapeutic rdthifspsuts mghadsyer thk trepmepiRfdnflammagryRasvel Pissased B

e |
| interferon ar]#?ﬁ%g%' a3 3. 0di ' ]%F .eat ltﬂar
| Exenpl ary net’hods plﬁltoc\g/ell1 edﬁsﬁéﬁé}gﬁﬁﬁ%ﬁ%%ﬂf % i eeéotil g%eﬂfaésfﬂ'%egr eron
. ant agoni sl10 Astibw,iilustrhtive compositickeschfltieer presentainecntibe irehela type Iimterfaois of use 25
" wherein delivery of one.o re | .interferon antagonist is e oyed in
a tolerizing Wﬁ@rﬁ”‘?‘ﬁ’iﬁ'{%f@ma%@dg > ‘Wﬁ’@?rfgf?ni esraé‘ng}ﬁﬁnse to
the therapeut ngodH Qh&hP fraghbits thefett £vell BPolypetidsardsmdaM th \é&fé\?%a
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oy e S P for oy o gl hve BRSPS oG SRR 2T O
15 ligand binding and/or with interferon-mediated signal transduction. Preferably, type I

interferon antagonists of the present invention have a long in vivo half-life in circulation
and, as a consequence thereof, are effective in achieving a prolonged therapeutic
response. Methods for extending in vivo antibody half-lives include, for example,
construction of fusion proteins such as immunoglobulin F, fusions or conjugation to

20 polyethylene glycol (PEGylation).

The present invention further provides therapeutic methods of use which
methods employ one or more type I interferon antagonist, as indicvated above, in the
treatment of IBD. Exemplary methods provide long—ténn response to the type 1
interferon antagonist. Additionally, provided herein are therapeutic methods of use

25 wherein delivery of one or more type I interferon antagonist is employed in a tolerizing
regimen, that prevents and/or minimizes an immune response to the therapeutic protein,

which tolerizing regimen is followed by a therapeutic regimen.

The practice of the present invention will employ, unless indicated

specifically to the contrary, conventional methods of virology, immunology,

30 microbiology, molecular biology and recombinant DNA techniques within the skill of



the art, many of which are described bel ow for the purpose of illustration.
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t he present
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i'nventron are chinmerirc, 30 prinmatized, veneered, humani zed,

dei muni z& and human AsmotedrpRAR, the@resent inveyiien is directed generally to

20
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30

compositions comprising antagonists of type 1 interferons as well as therapeutic
methods of use that employ such composiﬁons for the treatment of Inflammatory Bowel
Disease ([BD), particularly Celiac disease, Crohn’s disease, and ulcerative colitis.
Within certain embodiments of the present invention, type 1 interferon antagonists
include anti-IFNAR antibodies and/or fragments tﬁereof that bind to a type 1 interferon
receptor and theréby block the binding of its ligand (i.e. interferon alpha, interferon beta
or interferon omega). Alternatively or additionally, type 1 interferon antagonists may be
anti-type 1 interferon antibodies and/or fragments thereof that bind to a type 1 interferon
(i.e. interferon alpha, interferon beta or interferon omega) and thereby block its binding
to its receptor (i.e. IFNAR). Antibody-mediated inhibition of ligand binding may occur
through competitive, non-competitive or uncompetitive inhibition. Alternatively,
antibody-based antagonists may act by preventing intracellular signaling through the
type 1 interferon receptor.

Thus, included within the scope of the present invention are chimeric,
primatized, veneered, humanized, deimmunized and human anti-IFNAR and anti-type 1

interferon antibodies and/or antigen-binding fragments thereof. Thus, and as disclosed

10



i nterferon anti bodi es and/ or antigen-binding fragnments thereof. Thus, and as

di scl osed 10 further herein, inventive antibodi es enconpass portions,

vari ants and/or derivatives of any of the foregoing antibodies. An

antibody, or antigen- binding fragment thereof is said to specifically
—bi-pd-"—"pmunogi-cal ly bind," and/or is._ innunoIOQicaIIy reactive" to a type

1 interferon 5 receptor if it reacts at a detectable |evel (within, for

exanpl e, an HutifsAhasmainyertive affib¥didenddtnpass popeond, Vabbtk hed/ofderHlivedg to a
type 2 interferon receptor, interferon-y or to any other proteln.

"1 mmunol ogi cﬂyﬁﬁﬁf%m%uhg@ﬁ herei n general ly refers to the non-

ragment thereof, 10 andioe) Staetigf e bilal WA A0l b specticelt, ( ne
antibody is $pri ﬁmmund'gimllsftbﬂmﬁgiddlor(iﬁ“mfrfundilbgwallyqfeaduﬁfﬁ’ﬂfchﬁdt%ié CatterRididi Ng
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rates of 15 aftlter pmteithi ndi ng site/ anti gen conplex fornmation and di ssoci ati on,
wherein those rates depend on the concentrations of the conplex partners,

the affinity of the intlamamblogival bifding,®Bs €28 ABEHI gen@?ai]l@?@feﬁrtétﬂe%ﬁ equal l'y
infl uence the rate in both directions. Thus, both  the "on rate constant"”

(K.) and t he covlqnt rrﬁqrecb@aﬁgfitaﬁtype@iet pacprshervasn a@lélntémd}’,medraaylentdbdmﬂ ation of

20 a0 N R ule R S MR epbPor Fnh dBRRERIH 1 Aol 1o R P ot 1 0
affinity, andfﬂ:ﬁtyldﬁiﬁimuﬁqlégicalthindiﬁgnﬁﬁr&ﬁﬁﬁd cahbeex 5;&@@5& Aok tRee,

generally, Davies et al., Annual Rev. _ Biochem 439-473 (1990). An
"ant i gen- bi néisw@iopéonst%it(l%iomhengt%@ﬁmni whereigfa smallenia EQIP}W gegent o the

part of the i Eﬁﬂwo I Eﬁﬁg: | nti i ndi ng.
The 25 antigen nd mg Olb@ gl p%n%éf?%ts oggﬁrl% a%a%ooﬁ 8@“ %ﬁfﬁe
N-ternmnal vasingblethofs Well kndsvagincrhs ar@f Oﬁehsuchi erthod Entdil3 m%ﬁisﬁimhg fHetrates &f')

chai ns. Three hi ghly . divergent stretches wthin the V regions of the heavy

and | i ght 1% hantigenbindingsitsantigen complex fomption and diptogiatiow grhermin thapd Tetes ar e
interposed b %%8 Un %rc%ngé?lﬁﬁﬁ(gﬁé%q tiIe c@ﬁﬁe&%a&&e&f ttl‘f’eha.efﬁmﬁp &‘Qﬂe gﬂ?eractmn, and

on geometric parameters that equally influence the rate in both directions. Thus, both
the "on rate constant" (K.,) and the "off rate constant” (K.g) can be determined by

calculation of the concentrations and the actual rates of association and dissociation. The

20 ratio of Koz /Kopn enables cancellation of all parameters not related to affinity, and is thus
equal to the dissociation constant K4. See, generally, Davies et al., Annual Rev.
Biochem. 59:439-473 (1990).

An "antigenfbinding site," or "binding portion" of an antibody refers to

the part of the immunoglobulin molecule that participates in antigen binding. The

25 antigen binding site is formed by amino acid residues of the N-terminal variable ("V")
regions of the heavy ("H") and light ("L") chains. Three highly divergent stretches
within the V regions of the heavy and light chains are referred to as "hypervariable
regions" which are interposed between more conserved flanking stretches known as
"framework regions," or "FRs". Thus the term "FR" refers to amino acid sequences

30 which are naturally found between and adjacent to hypervariable regions in
immunoglobulins. In an antibody molecule, the three hypervariable regions of e light

11
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extracellular domams of the recep T recombinant). A superior immune
response may be elicited if type 1 interferon receptor is joined to a carrier protein, such
as bovine serum albumin or keyhole limpet hemocyanin (KLH). The immunogen is
injected into the animal host, preferably according to a predetermined schedule
incorporating one or more booster immunizations, and the animals are bled periodically.
Immunization may be carried out with one or more adjuvants such as complete and
incomplete Freund’s adjuvant. Polyclonal antibodies specific for the type 1 interferon
receptor may then be purified from such antisera by, for example, affinity
chromatography using type 1 interferon receptor immunogenic regions coupled to a
suitable solid support. _

Monoclonal antibodies specific for a type 1 interferon receptor may be
prepared, for example, using tl'ie technique of Kohler and Milstein, Nature
256(5517):495-7 (1975), and improvements thereto. Briefly, these methods involve the
preparation of immortal cell liiles capable of producing antibodies having the desired
specificity (i.e., reactivity with the ganglioside of interest). Such cell lines may be _

produced, for example, from spleen cells obtained from an animal immunized as

12



prepared, for exanple, using the techni que of Kohler and MIstein, Nature
256(5517):495-7 (1975), and inprovenents thereto. Briefly, these nethods
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ant i gen- bi ndiyis4l §hehes impciion gf the hybridamea csH lisg fyte theipsgtonaigmatysdasuitabls ndi ng

0 : ) .
b o er ent s al N5t RB bR F E6eC Mot ROl Sh@beih by HHEBaRARR Bom,
whi ch (thie " Besuscites dpitesitth) blead: hComanipuits mapbe rvrlved fromahesmibbdies by hat

i ncludes an intact antigen-binding site. The enzyme pepsin is able to
¢l eave | gG msPeentienal teghauss, yeh aERpeomatograplyngsh fiiifatiopdIreppitgiion, and

extraction. Anti-type 1 interferon receptor may be used in the purification process in,

for example, an affinity chromatography step.
A number of therapeutically useful molecules are known in the art which
20 comprise antigen-binding sites that are capable of exhibiting immunological binding
properties of an antibody molecule. The proteolytic enzyme papain preferentially cleaves
IgG molecules to yield several fragments, two of which (the "Fa," fragments) each
comprise a covalent heterodimer that includes an intact antigen-binding site. The
enzyme pepsin is able to cleave IgG molecules to provide several fragments, including
25 the "Fu'; " fragment which comprises both antigen-binding sites. An "F," fragment can
be pfoduced by preferential proteolytic cleavage of an IgM, and on rare occasions IgG or
IgA immunoglobulin molecule. Fy, Fy, and Fyy'; fragments are, however, more
commonly derived using recombinant techniques known in the art. The Fy fragment
includes a non-covalent Vi::Vy, heterodimer including an antigen-binding site which
30 retains much of the antigen recognition and binding capabilities of the native antibody
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25 the "Fab z " fragnent which conprises both antigen-binding sites. An "Fr"
fragnment can be produced by preferential proteolytic cleavage of an |IgM
and on rare occasions 1gG or |gA imunoglobulin nolecule. F,., Fab and Fab
2 fragnents are, however, nore comonly derived using reconbi nant

_techniques known_in the art. The F" fragment _includes a non-covalent VH :VL

het erodi mer including an antigen- binding site which 30 retains nuch of the

antt gon "ecoRLLar ol M RN USSEaleRaD RS elhRORY 1°

Hochman et a|B1ochE!mC16m®63251@ﬂ@66ﬂZﬁd)Eﬁrﬂ1&7&)al mmheﬁn@MogMeps alogoBi ochem
19: 4091- 4096 (1980). A si nggi;I e chain F antibody is a covalently
linked VH :VL het er odAnR, %\Phaﬁ’an@FeQB?@éﬁéﬁ F qoyatent] MHS-I on incl udi ng

VH and VL-e di n Hust on et
al., Proc. 'ﬂ%t% ad. @%ﬁ%%@ggs%ﬁ%%g Qigﬁg)éég&?% légém%f met hods
have been ﬁesgemssbmﬁedbyﬂpaﬁﬁeencddh@ﬂnml Hiistod @t all, ®focf Mat. SAQﬁld/@bi Usa t he
naturally ag re at ed- but chem callé se arat ed- - Ilght and heavy

anti-anti-ty PRIEPE(GPRDe sl aveheen described tardisspmi body V

region into I 3 WA _ihar

structure 10%He cfllasnt tgﬁgi&sc%%% é L%tﬁahg? %‘%gtgurae{’%f&gnﬁgcgfrg Q% ‘{L@l ndi ng
site. See, e light and hSaviRaltiesiti-typdobintediefid redzpr amtibdaly tBZind Gom dn@ntibigliyon et
al.; and U.S. Patent No. 4,946,778, to _Ladner et_al. Each of the

above- descr i Fegiomitea§Ee sqleale ek willald iptoahren dimensignalisimeturec hai n CDR set

Wbt ehepr o5 5 S BHRRY SihRPRE R B Sl BRI, Bue 180T £ 01
CDRs rel ati vestos 820G 51 30drides, 132405 116 EThsfor eall) and UES. P%ﬂﬂN&D&%QUS toefers to

the three pervar| abl e regions of a heavy or light chain V region.
Pr oceedi ng fr ftrl% N- termnus of a heavy or |ight chain, these regi ons are

denoted as"CDR," " CDRg, oD - cy ' site,
t herefore, incl udes Si X %HD@“,JG a(l:boorrprl g@&%ﬁ@%&dﬁé@‘ﬂ&gﬁdds&hﬁ om eacggﬁgﬂg heavy
and a li ght Q:hﬂhnEDR Bagleﬁpfecuﬂely infeepdsed hsﬁt\eeénerhnavy maina@drallfghtﬁmnmdetng a
single r CDR3)_.is referre hereipn as a

"ol ecul ab? ré’@é rPY’éFl S’%Hﬂoftto 6% e spatiatie P%shﬁwféhen hBer of

ant| gen-ant i Radi BRI A9SsdHIRES o AR (i ot RferftY dQuid d resi dues of

hypervariable regions of a heavy or light chain V region. Proceeding from the N-
terminus of a heavy or light chain, these regions are denoted as "CDR1," “CDRQ," and
"CDR3" respectively. An antigen-binding site, therefore, includes six CDRs, comprising
20 the CDR set from each of a heavy and a light chain V region. A type 1 interferon
" antagonist comprising a single CDR, (e.g., a CDR1, CDR2 or CDR3) is referred to
herein as a "molecular recognition unit." Crystallographic analysis of a number of
antigen-antibody complexes has demonstrated that the amino acid residues of CDRs
form extensive contact with bound antigen, wherein the most extensive antigen contact
25 is with the heavy chain CDR3. Thus, the molecular recognition units are primarily
responsible for the specificity of an antigen-binding site.
As used herein, the term "FR set" refers to the four flanking amino acid
sequences that frame the CDRs of a CDR set of a heavy or light chain V regien. Some
FR residues may contact bound antigen; however, FRs are primarily responsible for
30 folding the V region into the antigen-binding site, particularly the FR residues directly
adjacent to the CDRs. Within FRs, certain amino acid residues and certain structural
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form extensive contact with bound anti gen, wherein the nost extensive
antigen contact 25 is with the heavy chain CDR3. Thus, the nol ecul ar
recognition units are primarily responsible for the specificity of an
antigen-binding site. As used herein, the term"FR set” refers to the four
flanking am no _acid._sequences that frame the CDRs of a CDR set of a heavy

or light chain V region. Sone FR residues may contact bound anti gen;
however, FRS are primari|y responsible for 30 folding the V region into the
ant i gen- bi ndi %@WEES@E%V%%W&PWt Frethjsegasd; il Yersgign seqitenges comfpineent to t he
CDRs. W thin FRSha ' ' ' i . | n,structural 14
features are gnery %%@5%‘%@53&&@%?9f“ﬁﬁ{%ﬁ?@ﬁ%‘g‘i&gd%f’@e\ryF%%%ﬁéigé‘a%&nces
contain an i bindingaite, thesCDRS aee displuyedis projoctiig 196 Bo6H whad forr @S hiftipes- Wen
the V regi ons,fgi:qg 1:1r1'rt]t0 a. binding-site, the CDRs are displayed as
" projecting | obiBdingeirface,Jhisaensrallyaesegnized ihgtiheregrgenmpeyved stfugtial regions of

| generally rec | . r r yegiong, of 5 FRs
whi ch infl Seng%%ﬁgﬂ%ﬁﬁéﬁgﬁ%agﬁé%gﬁ%%%%ﬁﬁﬁén?% C rcfng‘?nr\cafcanoni cal"

st ruct ur es- - r ggmtutdsesepaniiest b&thp peseiss EDROMiAc a0 s@iebeS B@tIRAGertaiff BRE her ,

certain FR resjidues are known to participate in_non-coval ent interdomain

contacts whi cTSidresifre known toparticpate 1 apn-geyalent infeedomain prmactswhioly stabiliza i ght
chains. A nunfaghn@heiod WFR £BHodyAks ; | es conprising an antigen 10
binding site e?ll1 veJ1 rom a no%q hungﬁ&gmdﬁog obulin have been descri bed,

i ncluding antibodi es hauombertdf éhumanivedtintibed) moleetlescompyisinggh amsgehused to

human constant, .donaips, (W.nter and M I stein Nature 349:293-299 (1991);
Lobugli o el'b a\gmdlpgé‘ée. ‘?el’ilé(% °§Qc?a?ﬂnr‘%’é‘?@ Iggpneglobdin havebeen dessgbyd, inchlinget al .

J Lonmunol . Lafin8adndiiinil 8 ddiared A AN o fusci N ithariRfictadt/: 3577- 3583

+ (1987)), non-human CDRs grafted into a 15 n supporting prior to
- fusion w th adorapmy ((inteatmrd Milsein Nattiel3d9t293:2905¢1401); Lolarghib et {IRPrec.N@mnn et al .

o bl O AR ) S LR 07,

reconbi nant | y,veig r " t iRk ¢ ' 519, 596,
publ i shed Dec. 23%88%)e%§g&%g%@23{9 f’g%]fles a('r:gﬁi%l Sl 8&;%30%0 20

m Ini m Ize ll\rlsmvvahur?eealil siuppnrﬁmghBBiclix:iatto_rmsimwﬁhaI: apmgﬁatuinuﬂanm?ﬁbmiytcbimm_n ant i body
ol eoul es whi e L fbSnt 8 4 REhOIBE S0 b iRy SRS ©

239:1534-1536 (1988); and Jones et al. Nature 321:522-525 (1986)), and rodent CDRs

supported by recombinantly veneered rodent FRs (European Patent Publication No. '
519,596, published Dec. 23, 1992). These "humanized" molecules are designed to

20 minimize unwanted immunological response toward non-human antihuman antibody
molecules which limits the duration and effectiveness of therapeutic applications of
those moieties in human recipients.

As used herein, the terms "veneered FRs" and "recombinantly veneered

FRs" refer to the selective replacement of FR residues from, e.g., a rodent heavy or light

25 chain V region, with human FR residues in order to provide a xenogeneic molecule
comprising an antigen-binding site which retains substantially all of the native FR
folding structure. Veneering techniques are based on the understanding that the ligand
binding characteristics of an antigen-binding site are determined primarily by the
structure and relative disposition of the heavy and light chain CDR sets within the

30 antigen-binding surface. Davies et al. Ann. Rev. Biochem. 59:439-473 (1990). Thus,

antigen binding specificity can be preserved in a humanized antibody only wherein the
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those noieties in human recipients. As used herein, the terns "veneered FRsS"
and "reconbi nantly veneered FRs" refer to the selective replacenent of FR
residues from e.g., a rodent heavy or light 25 chain V region, with human
FR residues in order to provide a xenogenei c nol ecul e conprising an
—.antigen-binding site which retains substantially all of the native FR

folding structure. Veneering techniques are based on the understandi ng that
characteristics _of an antigen-binding site are

the ligand hjndin { ]
det er m ned p%h%ﬂ‘gf}“%ymﬁﬁénte@?m@%ﬂ@%@ I Bterpalioggyith hprestoft he heavy

and |ight chgi Mt N [ = i nd] |es et

al . Ann. Rev.aiegi,o h%ﬁh@g@%&;&%@%@%@hw %ﬁ%@%&ﬁ%&ﬁﬁ%@ci ficity
can be presefagdsolventadvessiie) FRdresidtdsiwirich avetepdilyhanceimerth By thkImeiRe
structures, their interaciion wi.th each other, and thejr Interaction with
the rest of SYHE e F%‘&‘?tﬁ’ﬁfyd ?eﬂmﬁéwa@wwmw ahyheyl medpouletha

veneer i ng st eghRhiHAE Sithe ¥ WRALIS immbRoddnic, G i2 @ﬁ%&@ l.ques which
are readily enc%untered by tge inn?%gc’%%yg%{%%%gl?}é&@z ectlve %%%%‘fegced W th
human resi duewface provi de a hybrid nolecule that 5 conprises either a weakly

I mmunogeni ¢, or substaptially non-imunogenic neer, surface. The process
of veneering makes use prwi%sgﬁvgpp%ggl %“q‘lf@ﬁg e&&"i@g’fe&feq‘l@l‘}m@ﬁti body

vari abl e dongiRgn &RBAY GHiaBY & S Spﬂ’éd-bgtm(%t]%%Pé,‘i{igﬁéue(ﬂgespljg@}cﬁé@iopf

| nunol ogi cal Interest, 4th ed., De alth”and man rvices,
U S. Ih 10 Ghumunoetegital Brterest] 4ty edX, (U.SeDert 9 Health putblleman Bervices, Kebhat dat abase,

o e e sy O, L et RS el P oo
from the knowx thd esteigh HRIS\BbthHubldtabid®nd Bloteif) §B1e Acddihililgs &R | body

fragnents. There are Two general steps In veheeri'ng a nmarine
ant i gen- bi ndregipnsintivo adidd ¢andkeldgduced frofaRbe kafownltrev-dimadsionaldtmeturesfonf an

anti body 15 | ecule of interest are, c ared with correspondi ng FR

sequences of %ﬁ%ﬂl ‘F‘l‘%‘%& mfsngﬁ%ﬁ@ Plgﬁ?ﬁréﬁiﬁpé NFECTTEER i f i ed

sources. The | : | : I due b
memﬂfgeﬁbgﬂ%sm@umﬁﬂn / thd B Gfte @zﬁﬁbfe%ﬂl&g@@% ﬁﬁ?wf y

residue to correspondi_n rine amno acids. The residues In e nurine FR
whi ch di fier nfolesnieto nttrestare cmpatedvithrdorrespending FR seghebgestolibuman variable

domains obtained from the above-identified sources. The most homologous human V

regions are then compared residue by residue to corresponding murine amino acids. The
residues in the murine FR which differ from the human counterpart are replaced by the
residues present in the human moiety using recombinant techniques well known in the

20 art. Residue switching is only carried out with moieties which are at least partially
exposed (solvent accessible), and care is exercised in the replacement of amino acid
residues which may have a significant effect on the tertiary structure of V region
domains, such as proline, glycine and charged amino acids. |

Tn this manner, the resultant "veneered" murine antigen-binding sites are

25 thus designed to retain the murine CDR residues, the residues substantially adjacent to
the CDRs, the residues idéntiﬁed as buried or mostly buried (solvent inaccessible), the
residues believed to participate in non-covalent (e.g., electrostatic and hydrophobic)
contacts between heavy and light chain domains, and the residues from conserved
structural regions of the FRs which are believed to influence the "canonical" tertiary

30 structures of the CDR loops. These design criteria are then used to prepare recombinant
nucleotide sequences which combine the CDRs of both the heavy and light chain of a
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resi dues present in the human noi ety using reconbi nant techni ques well known
in the 20 art. Residue switching is only carried out wth noieties which are
at least partially exposed (solvent accessible), and care is exercised in
the replacenment of amno acid residues which may have a significant effect

~on the tertiary structure of V region donains, such as proli ne, gl yC| ne and
" charged amino acids. In this nanner, the reésul'tant "veneered" nurine- N

ant i gen- bi ndi ng S|tes g 25 thus de3|gned to retain the murine CDR
resi dues, t hBUfR wdpesin mt%hmanampa@mstmcshat carebeaprd to wansfecksi dues

i dentified ag,hur r gﬁﬁ r esi dues
believed to partlalll:l?rg%@e fﬁﬁ%\o %(k)li\(/)% &ﬁéﬁﬁﬂhuh%gc %ﬁieg%vﬁ%chgﬁ%&t

hydr ophobi C)antrgemhmt&sltjbefthemineamwod?dmldcﬂbt chai n domains, and the
residues from conser ved structural regions of the FRs which are believed to

i nfl uence the "canoni c'l:al}ePrﬁsé‘i*ttlp‘éﬁnyo%és%?mmfl‘té%thﬁfﬁ@hﬁébmﬂﬂbie& These

i ch oo S AR E AR et oy R Cr R BBUA R parl i ORGSR DT

ant i gen- bi ndorrtgy méthedsi atticowise ereailable e theiartg OnBexdniyslary @pprodish fosadidvingt r ansf ect

manmal i an cel |l s for the expressi on of reconbi nant human,antibodi es which

exhibit the aniibofigehavingssiyced imumupqecnicity inthe Pelmmminisster  rpsthedolegy The
t d th
" vivo :mﬁﬁgfé%ﬁ#ﬁ%?% QR BLEL By this FoBfoEE R bhfpl . S SOT0C LN

or by net hodepitopbethud CSﬂlpﬁU@MlI-Kbﬂasslﬂ’blhdhﬁg s9qtiencedgre tdeatifiddand repvedaedin f Or
achi evi ng anti bodj es havi ng reduced, i mmnogenl city is the Dehnmuni sation
y

met hodol WBW@@H“W@]BQHWW? adwption g dyffergsyiation of helneRddol ogy,
human hel per @ﬁq M}@E sctl:%ﬁg 5e M—IC cI ass |1 binding sequences
are |dent|f|%er8% thgn‘%t/lié ft erapeutic antibodies in order to
minimze activation andpriférfedraatibodytof the infentied is@huianized ittibelerefdred tant i body
is adm nistered in vivo. A pref%rred anti body of the_ inyention is a

humani zed anb$teBdy CPEA 637 oldhis atibady s pmpeseded a hegyy chajthieferzedite pobly andsa
conposed of [ feRMY G RERE Frﬁgaﬁl aagg'éﬁ &H&’es% tHe' ¥ Me 39%{%@%{1%{]@ to

as KI. The antno acid seqguences o aln an ght chain

vari abl e 16egligfn$hafneal$dbdn/mg1lons ﬁ‘eghnvasml‘«ﬂg%résﬂﬂﬁ (SBQ\E)NO)I)MIMESE@EQ | D

NO 2). The H3 heav ains the S:DR CDR2 and CDR3 sequences from
t he ) NO:2). eH3 eavy ﬁla}n contains the CDR1, CDR2 and CDR3 sequen ceg from the

heavy chain of the murine anti-IFNAR-1 antibody 64G12, graﬂed onto a consensus

human immunoglobulin heavy chain framework sequence, whereas the X1 light chain
contains the CDR1, CDR2 and CDR3 sequences from the light chéin of the murine anti-
20 = IFNAR-1 antibody 64G12, grafted onto a consensus human immunoglobulin kappa light
chain framework sequence. The CPI-1697 antibody further includes a human IgG4
constant region.
Other anﬁbody—based IFNAR-1 antagonists suitable for use in the
invention are described in detail in the co-owned U.S. patent application entitled
v25 “Humanized Antibodies to Interferon Alpha Receptor-1 (IFNAR-1)”, Serial No.
60/465,058, filed on April 23, 2003, the entire contents of which are expressly

incorporated herein by reference.

Small Molecule and Polypeptide Type 1 Interferon Antagonists

30 In addition to antibody-based type 1 interferon antagonists, the present

invention also contemplates type 1 interferon antagonists, and compositions thereof,
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heavy chain of the murine anti-IFNAR-1 anti body 64Gl2, grafted onto a
consensus human i mmunogl obul i n heavy chain franmework sequence, whereas the
K1 light chain contains the CDR1L, CDR2 and CDR3 sequences fromthe |ight
chain of the nmurine anti 20 | FNAR-1 anti body 64Gl2, grafted onto a consensus

—human-i-mmunogl cbulin kappa light chain framework sequence. The CPI-1697

antibody further includes a human g4 constant region. O her

anti body-based | ENAR-1 ant agoni sts tabl e for use in the _invention are
described in CHEPHFPE PRC PrHBOR éméliﬁé lpcjesssuch a5, o cxamgple; tiasq wipllapelequlesd 25

"Humani zed Anfid: DRekrgs wiif b Rk J\Iﬁﬁq Seri al
60/ 465, 058, filed on April ) ,lpiltnhe gﬁ?ﬁrﬂféisg%ce}em ‘év% ch are

expressly incor por at elhmmnﬁoﬁmwtseccmdnmtoﬁﬂmwanmmﬁﬂm%mﬁn%l ypepti de

Type 1 Int erfer Ant a sts 30 In |body based type 1
interferon aft aé%‘asg% b§§‘érﬁ?nea ﬁgﬁ’&’h° “%‘tt e Ay
interferons amﬁea@pmﬁt&feramfécﬁ%fp@wén%ﬁaﬁym%v@a{efmca%'Zecuglaflﬂh%kﬁg]t0.ne Or mor e

smal | nol ecul es such as, for exanple, thodée sna interfere
wi th binding p@ﬁpealdsmememwdbyim@fymgatcﬂlemicsl croaqxepﬁcb(cal(led &"leddFNAR) . I n

certain enbodi nents natori.gl |ibraries of pot al small nol ecul e
ant agijnl sts r‘?lﬁ 8“%)3&.&1)' éﬁm!‘alﬁe%i’?rﬁf‘iflaf’%‘”ﬁfrﬁg Fgu 4 ting acHVHy, Crpalng ergn or
t 5 the t I tit
0 e Y%nénté ot 86 feat 6t cﬁﬁﬁ%ﬁrevalﬁﬁﬂlg%ﬂr% ga}ﬂg 2Bl ﬁ{&&@dnaﬁﬁ ities

W|th useful properties are generated by 1 denti conmpound

(called a "I sautpowsisp Oiten, Highthrdugbmrecremmirig EITISy methopeart ymployad for widhyan €. g. ,
I nhi bi ting, activi, ty creating variants of the | ead conpound, and eval uating
t he prope yaﬁﬂa et i vi ty of those vari ant corrpounds Oten, high

throughput screening (s BRI S %t?%‘t )] etﬁéhsa}ﬂ@dwé' s. In

one preferred enbodi nent, high throughput screenl I nvol ve
provi di ng a Iprdyriding a dibranpéantaignga laagegambentipotantialgbérapentia compemdpeut i ¢

re then scr deGETForgREBE b Lo Chlen dbrer RS Boh PEFRRY Mhenber s
(particul ar Gaeet flle 2RSS iFRa Ty HosSHalydtstils @Bﬁ&uﬂﬂ GhRI4I Sebigsy ed
characteristic activity. The conpounds fhus identified
15 subclasses) that display a desired characteristic activity. The compounds thus identified
can serve as conventional "lead compounds” or can themselves be used as potential or
actual IBD therapeutics.
A combinatorial chemical library is a collection of diverse chemical
compounds generated by either chemical synthesis or biological synthesis by combining
20 anumber of chemical "building blocks" such as reagents. For example, a linear
combinatorial chemical library, such as a polypeptide (e.g., mutein) library, is formed by
combining a set of chemical building blocks called amino acids in every possible way
for a given compound length (i.e., the number of amino acids in a polypeptide
compound). Millions of chemical compounds can be synthesized through such
25 combinatorial mixing of chemical building blocks. Gallop et al., J. Med. Chem.
37(9):1233-1251 (1994).
' Preparation and screening of combinatorial chemical libraries is well
known to those of skill in the art. Such combinatorial chemical libraries include, but are
_ not limited to, peptide libraries (see, e.g., U.S. Patent No. 5,010,175, Furka, Pept. Prot.
30 Res. 37:487-493 (1991), Houghton et al., Nature, 354:84-88 (1991)), peptoids (PCT
Publication No. WO 91/19735), encoded peptides (PCT Publication No. WO 93/20242),
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can serve as conventional "lead conpounds” or can thensel ves be used as
potential or actual 113D therapeutics. A conbinatorial chemcal library is
a collection of diverse chenmi cal conpounds generated by either chem cal
synt hesi s or biological synthesis by conbining 20 a nunber of chem cal

~"pui-l di ng-bl-ocks" such as _reagents, For_exanple, a l|linear conbinatorial 7
chemical library, such as a polypeptide (e.g., mutei n) Ilbrary is formed by

conbi ning a set, of chem cal buil di ng bl ocks call ed am no acids in every
possi bl e way randesa bip- gh%nﬁr&@rﬁ%ﬂmeatm@m 9@:'00§91) bmmhempmﬁswsal?atrr@o aci ds

in a pol ypepki

synt hesi zed ?ﬁ?gﬁl sugﬂé&%érs r?odlsng@ ;%‘lﬁ% #&’gﬁf) a@?ﬁ?ﬂg

bl ocks. Gall anl?edbc &at., Achd. $62AJSADE6909- @6?1993%33@1356@(;,1;% tide§r epar at i on
and screeni ng_of conbinatorial chemical libraries is well nown to those of

skill in the(Bagharagtal, &HenGhaniSer. dAGAOE HIOIZD oapentidalipeptidateimetics  ar e

Fur ka, | Pept . "B aousD et Bl o A9Rpn G er o fiamiel il B L4l

354: 84- 88 ( 19218 (1992)%phalogsus(ofgaRic shuthéses 6t sntl wmpommmzeﬁanetanqoded

eptides (PCT Publicatjon 20242 18 random bi 0-0 onmers (PCT
IguBI : cati (()n W?‘e;ﬂ%@%@;?f -—Q@ﬁﬁbﬂﬁa%mhﬁe@)ﬂ{agl@s (Phe, etp]gslcmgceﬁ ;1803) | (

N e R LT

( Hagl hara et Sed, geneiallyAGdeon@hﬁrN 13ed. Chth43H 5563 (ngmlelmmwm&qéee
pepti dom netics a Beta-D-d ucose scaffolding (Hirschman et a J.

Arer. Chelf &é6e Sﬁetfaelﬂgz@fﬁp ~opeptids aupdei gcid Bhrariesdres e.g5 Yo Patent 3390833 of

I
(15045 o1t Sstlap KBIEHES (66287 Vel ot ol Sarure BlSupelO 1337 50053 A5G8h, o,
pept i dlyl phompﬂmmwalﬂam)bﬁir&ohydraalhbranés (s€k,@.2., i@y et B0, SoheBed IBOBRD-  See,
general |y,

libraries (s Giégo@@&é I-1I§t ?%ﬁ%g\@néﬁ%ﬁg ﬁg’?g&&%&%@&ﬁ% %ﬁgﬂegc(éngr aries
el Nt ur® B 2‘””%?“?6’0 e RS AR AR (5 el S 0 7)
car bohydrht eNoi £669,588; tl(ls&mdidinen@ and hiemﬁgazanom:b U SeiteniNe. 2,349,9520- 1522
E ;22,6) . and lprrrSo11dJ|':1)1aetse(? S. ygtent%o%g?ﬁ 5';;3)5 anSS 513 134, morplgo%irllllo%oggéuen%g IUesl | braries
Patent No. 5,506,337; benzodiazepines, U.S. Patent No. 5,288,514; and the like).
Devices for the preparation of combinatorial libraries are commercially
available (see, e.g., 3’57‘ MPS, 390 MPS, Advanced Chem Tech, Louisville KY,
20 Symphony, Rainin, Woburn, MA, 433A Applied Biosystems, Foster City, CA, 9050
Plus, Millipore, Bedford; MA).
A number of well known robotic systems have also been developed for
4 solution phase chemistries. These systems include automated workstations like the
automated synthesis apparatus developed by Takeda Chemical Industries, LTD. (Osaka,
25 Japan) and many robotic systems utilizing robotic arms (Zymé.te I, Zymark Corporation,
Hopkinton, Mass.; Orca, Hewlett-Packard, Palo Alto, Calif.), which mimic the manual
synthetic operations performed by a chemist. The above devices, with appropriate
modification, are suitable for use with the present invention. In addition, numerous
combinatorial libraries are themselves commercially available (see, e.g., ComGenex,

30 Princeton, N.J., Asinex, Moscow, Ru, Tripos, Inc., St. Louis, MO, ChemStar, 1.td,
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e.g., benzodi azepi nes, Baum C&BN, Jan 18, page 33 (1993); isoprenoids, U S

Patent 15 No. 5,569, 588; thiazolidinones and netathi azanones, U. S. Patent

No. 5,549,974; pyrrolidines, U S Patent Nos. 5,525,735 and 5,519, 134,

nor phol i no conpounds, U.S. PatentNo. 5,506, 337; benzodi azepi nes, U.S.
—Patent No. 5,288, 514, and the like). Devices for the preparation of

combi natorial libraries are commercially “avaiTable (see, e g:, 357 MPS, 390 -

MPS, Advanced Chem Tech, Louisville KY, 20 Synphony, Rainin, Wburn, MA
433A Appl i ed MBiscaw, R1E8D) Phasbeauti€ld, PxtoG/P A Matek Bibstsencdd, Colupthi£ MiBedf or d,
MA) . A nunber, of well known robotic systens have al so been devel oped for
sol ution phag‘iﬁ' them stries. These systens include automated workstations

li ke the automated s | . Wret:1

| ndustries, LTD. (@ag‘irh%%bﬁ%pan anlgﬁﬁa%%ig%g#ﬁ%ég%%qn%ﬁ%ﬁ@hg
roboti ¢ ar s mediatedtsignbl trang§uctiok m@yp b osed suchas IFN@pdiandinhibMRaef cellXr ca,

Hew ett - P cka{ﬂﬁi, Palq Alto, Calif.), which mmc¢ the manual synthetic

oper ati ons p8 ghieg 1p guliired, yman tumereell lings, cAdditionally, repgrien SensFwips maY e

nodi fi cation ' | | ; .on. | n addition,
nuner ous co%?%gi%géjg@mlﬁl‘)l%%éf@ﬁgerlggh%hée{%se v;ﬁ?ﬁig%ln?m&\r!%ﬂémg;geg\%i | abl e
(see, e.g., PomstereXall@handret alcdt beukodytelBiol. A01108:146 96 VBuifable repoiteros, | nc. ,
| St. Louis, M) Cheﬁgt ar, Ltd,. 19 1 Moscow, RU, 3D Pharmaceuticals, Exton,
PA, Martek BEYKEMECeEenesnendineducifpsse and grogn flusszscent pecieinofn wyeh an assay,

| interferon-r | I tscﬁ%lﬁ‘bﬁ : | | gnal

\H transduct i on%r?ge%% eﬁ%g)gﬁéssgfé% lﬁﬁﬁ%ﬁﬁm | atalgg%;[}ﬂ%}igﬁ ﬁ%@gﬂ ﬁ@iegﬁive%

| proliferakl omhibitsdiNstimetitdd gramexpession.cel | |ines. Additionally, reporter
gene assays may be used, for .ex | e,. using, reporter genes expressed from
an | FN-sensitive geneﬁ&b%?@pp?%%yFMHﬂug’gﬂg ‘?Presf?lcq:éﬁi%??yt e Biol.
60: 137 146 ( 438kcatidH] $rRhed phHRAIGE SF pariRE PolyPEidEard SRA TSR AR of

i

|

| .

M | uci ferase and green fluorescent protein. In an assay, reporter gene
|

|

|

|

expressi on i skillapthndgn SimiarlyFbinding iassaysyand meportiegent hbsays axg siniilatly well ect i vel y
10 inhibits LENUhIM 2L o OBne SYPSS35 0 sl n i RUIRM scd2nRgs O
15 methods for proteins, U.S. Patent No. 5,585,639 discloses high throughput screening

| ‘ .methods for nucleic acid binding (i.e., in arrays), while U.S. Patent Nos. 5,576,220 and

| I 5,541,061 disclose high throughput methods of screening for ligand/antibody binding.

¥ In addition, high throughput screening systems are commercially

( available (see, e.g., Zymark Corp., Hopkinton, MA; Air Technical Industries, Mentor,

20 OH; Beckman Instruments, Inc. Fullerton, CA; Precision Systems, Inc., Natick, MA,

i etc.). These systems typically automate procedures, including sample and reagent

| pipetting, liquid dispensing, timed incubations,v and final readings of the microplate in
detector(s) appropriate for the assay. These configurable systems provide high
throughput and rapid start up as well as a high degree of flexibility and customization.

25 The manufacturers of such systems provide detailed protocols for various high
throughput systems. Thus, e.g., Zymark Corp. provides technical bulletins describing

screening systems for detecting the modulation of gene transcription, ligand binding, and
the like.

In one embodiment, modulators are proteins, often naturally occurring
30 proteins or fragments of naturally occurring proteins. Thus, e.g., cellular extracts

containing proteins, or random or directed digests of proteinaceous cellular extracts,

20



5,585,639 -di-scl-oses hi.gh_throughput screening__nethods for nucleic acid

guantification, or other properties of particular polypeptides are well
known to those of skill in the art. Simlarly, binding assays and reporter
gene assays are simlarly well known. Thus, e.g., U S. Patent No. 5,559,410
di scl oses hi gh throughput screening 15 nethods for proteins, U'S. Patent No.

binding (i.e., in arrays), while U S. Patent Nos. 5,576,220 and 5,541, 061
di scl ose hig

h t hr oughput, .met hads .of screeni ng for,|igand/ antihody bi ndi ng.

'’ addi t1 one g W B8 byt B nt R Sinaths Bide bieniidn i melbed ao e

(see, e.g., meaﬁﬂ«zeﬁﬁcm?-puﬂmwﬂyrp&éfamd\ﬂ%mﬂrhb&ﬁﬁmiaﬁakbrm&@wt&ﬁl, Ment or,
y

20 OH, Beckman Instrunments, Inc. Fullerton, CA; Precision Systens, Inc.,

Natick, M, &mgal virgthasamanywelispproteins,orth the httedeingpreferred dud &sman ncl udi ng

I d .pi petti i quid di ing, .timed incubati d
Frnal 1 oad ngurape vl fbceinBib et Pe bl Berttest sryfBomaiil be roqthbions s ay
These confy guticasMse ofpiBleRi¥o MhRYitEtalbeObl onlgh Q! SBdHared Bk dndith hddsUP as

(ﬁ' o
wel |l as a high degree of flexibility and custom zation. 25 T%e E‘gnu acturers
of such syst endrepedeitde detail ed protocols for various high throughput

systens. Thus, eg., Zygark rp. Provides hni cal | I eti ns_descri bi ng
screeni ng systens for &pés%ﬁgwﬁoﬁm%‘iﬁ%wsaﬁepﬁgﬁés ? QEAPORR I 9N, | i gand
bi ndi ng, and abdup80 | dnkiBo adids, i@ ﬂ@fﬁ)ﬂﬁhﬂmtabomt&nﬁwéédﬁl{eﬁag%%ﬁw andOf ten

naturally occurring 30 proteins or fragments of naturally occurring
prot ei ns. Thiiom abogt 7 toabpuiySheingpartistltadly prefmredi Fhepentides maybe digestyafndom or

directed g ge f proteinacequs cellular extracts,..20 be. used. In this
way |ibr aﬂjl ed 2til)u_fsa‘ugro 8&5‘?@%{}’6? %FBO&M fﬁosvc?’rrg‘g%n?'@eﬂurqe% ﬁ%o‘a‘é&nﬂ)f t he

i nvention. P?éﬁﬁd@sll BY 'tind¥ngi &Y be fratuinatibdl SqEvilets A6k i9Mmeardt HE Mein@sleRl
bacterial, ungal, viral, and nmammalian proteins, with the |atter being
preferred, afeldRupeniide pensists efssssatially randoncseandnpesni atieleoticigs ambamine atids, | y

ful test | ' ) he cl.ass. of i,ns to which
the target bORBRGa, St ke Ghis beak oPplcie BHAS Hefles BRI R0 el or's
In a preferr ehergibdIBdynthsdized|eynay dcbrparate R9RuLIEG e alidMcalAdhy 5 t0  about

30 amno acids, with fromabout 5 to about 20 am no acids being preferred,

and f r omab@edition. tFhesyetheticpyoesss oay bs slesigned te eenprals randemized profensept i des nay

be .di gest s O];mcleic acids, to allow the formation of all or most of the possible combinations over the
length of the sequence, thus forming a library of randomized candidate bioactive
proteinaceous agents. 7

In one embodimént, the library is fully randomized, with no sequence

20 preferences or constants at any position. In a preferred émbodiment, the library is
biased. That is, some positions within the sequence are either held constant, or are
selected from a limited number of possibilities. In a preferred embodiment, the
nucleotides or amino acid residues are randomized within a defined class, e.g., of
hydrophobic amino acids, hydrophilic residues, sterically biased (either small or large)

25 residues, towards the creation of nucleic acid binding domains, the creation of cysteines,
for cross-linking, prolines for SH-3 domains, serines, threonines, tyrosines or histidines

for phosphorylation sites, etc.

Compositions Comprising Type 1 Interferon Antagonists
30 ' In additional embodiments, the present invention concerns formulation of

one or more of the type 1 interferon antagonists disclosed herein in pharmaceutically-
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10 naturally occurring proteins as is outlined above, random peptides, or
"bi ased" random peptides. By "random zed" or granmmatical equival ents herein
is meant that the nucleic acid or peptide consists of essentially random
sequences of nucl eotides and am no acids, respectively. Since these random

_peptides (or nucleic acids, discussed below) are often chemcally

synt hesi zed, they may incorporate any nucleotide or anino acid at any 15—

position. The synthetic process can be designed to generate random zed
proteins or agerpiableccagiarifor adminigtiation tolaecell or amaninal, eifheablongror imst of t he

I bl ' ' h | th.qf.th , th form
P brary of r ARAbeSaE v ke drifere fREirpedies pudEM, g srammlgdipedng Pone
enmbodi ment, ttH@pirﬁ&iﬂa%&Neréﬁéuﬁ&fe@ﬁﬁn%ﬂ@ﬂipFa@eﬁ; cdﬁﬁcﬁiﬁfeﬁs MQE%{%&H invEntion

preferences or constants at any position. In a preferred odi nent, the
library is Bnaysfagher ppmprisesone$p morpaiklitionalrtherepentic suchhas, forepampizcamr e ei t her

hel d constant., ¢ [ el ect ed. f4 om |imted nunber of .possibilities. In a

preferred %@%%ﬁlpﬁmﬁ‘é@%ﬁuc o f%r%ra Séﬁ??‘ﬁ&”%”‘?’é‘&#@ﬁ@?’%ﬁe’ét?andom zed

wi thin a def icyatine| @8% TNF Gntagodist. Py} ahintnihessies ﬂr’éludQXPaﬁiHBéHﬂe' c
0

residues, sterically biased (either small or large) 25 residues;, war ds the
creation of rmethetrexataciyslopnonae g Wenmpamycin, ied myeepheuniato fuofstit Exenaplary f or

cross-1linking,.. nes. . I:N sefines., threanines, tyrosines or
i ot i nes i RnRRorhol ST AR AR R RBines g Type 1
| nt er f er on ARxREPBRIrBiteroRde iﬂcuu&ddﬁicbaaaids,e%ﬁva%rﬂwﬁéoidé, PeedRiseRLNt invention
concerns fornulation of one or nore of the type 1 interferon antagonists

di scl osedlthemssdaisolonp hydrosersisence methylpreriniselon dakanesthasens, andsACTH.
oo . e | ! S h
one or o e sl GifhincHodildP Wl ndid IVAG SfmAligeha SRTIE" 00

particul ar t hatabipeudt (Anksggin™ey) aatbVOAN ,ahe anti-TCAMD S Bk gplarydytdkhs Pr esent
invention may further conprise _one or nore additi onal thera&eut ic such as,

for exanpl e, 1Bgiude Hrkoy FxsuplareENF gatagopisteinelnds nflidmatn (Remjicadg®) tetangicapt an

I munonodul at e 1:m8 ' F ant agoni st. Exenpl ary

i mmnosuppres(gllrl%rg@i %%Fﬂg%lagg@%m’laﬁgwﬁz ‘hotrexate, cycl osporine, FK506,
rapanyci ni5s and nycopheltahitltbe ufitdrstood that-ifesgited) 3/ congrokition B discloR Geleds | ncl ude

5-axni nosalicylic acid, sulfasalazjne and ol sal azi ne.
' rhay be administered in combination with other agents as well, such as, e.g., other

proteins or polypeptides or various pharmacentically-active agents. In fact, there is
virtually no limit to other components that may also be included, given that the
additional agents do not cause a significant adverse effect upon contact with the target
20 cells or host tissues. The compositions may thus be delivered along with various other
agents as required in the particular instance. Such compositions may be purified from
host cells or other biological sources, or alternatively may be chemically synthesized as
described herein. _ ,
Therefore, in another aspect of the present invention, pharmaceutical
25 compositions are provided comprising one or more of the ?.ntibody, proteins and/or
small molecules described herein in combination with a physiologically acceptable
carrier. 7
It will be apparent that any of the pharmaceutical compositions described
herein can contain pharmaceutically acceptable salts of the polypeptides of the
30 invention. Such salts can be prepared, for example, from pharmaceutically acceptable

non-toxic bases, including organic bases (e.g., salts of primary, secondary and tertiary
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Exenpl ary steroids include corticosteroids, glucocorticosteroids,

predni sone, 10 prednisol one, hydrocortisone, nethyl prednisol one,

dexamnet hasone, and ACTH. Exenpl ary i munonodul atory agents i nclude PVAC,
anti-CD40 ligand, anti-CD40, natalizumab (AntegrenTM, anti-VCAML, and
anti-1CAM . Exenplary cytokines include 11,10. Exenplary TNF ant agoni sts

~.Lnclude infliximb-(Rem cade(r)), -etanercept- -(Enbrel(r)), adalimumab -

(Hum raTM, and CDP870. 15 It will be understood that, if desired, a
conposi ti on agnidbsaldbasid aﬂﬁiogdgﬂs)eéﬂg)iné}gaxﬁgﬁgsgép@g?rsE&{mh,“pcﬁéh@?t&hﬂ%Hiﬁﬂ Wi th

other agents as, well, such . g., other eins or pol ypeptides or
various phar naemoniimatdlgunend vageegtm saltsk n fact, there is virtually no

limt to other conponents.. that al so.be included, given.that the

addi tional agents do no %ﬂ’é’é@?‘&ﬁ‘ﬁri@ﬁw%a% r°g8_rdgr_f% &b@lﬁa’g&‘i‘ﬁyact
with the tar gl%en?i_ﬁo:ﬁ:@'ih Fhe@omp6sitiorsio? HieBventidf, thORPO ST danSvillBypiddlySake
delivered along with various other agents as required in the partficular

i nst ance. Sucdependinpen the orndle phigdnbinispairant Gomplositions dfdles present mventiop miwyr

bi ol ogi cal sourges ,.alternatively may . chem cal.l ynthesi zed as
descr bed her ) RERYAEA Ay prsie e oCmt oo T bl B,
phar maceut i ¢ ahasal2Rubs¥aD ittaténdas infPeiiofdn], dad itRRREduSdr A8mMHidradbn. MOr € of the
anti body, proteins and/or small nol ecul es described herein in conbination

with a physiol ogi cal | y Gasdepfamsewithinsuehepharmaceytice] composibipas @at t hat any of

t he pharnmaceut. cal conpositions .descyib rei.n can contai .

phar mmoeut | caPPeoTRARBIS, 351 aCafy & Hifdesitithye, st GRBo SRR Be prmmiatioe  on.

Such sal t §0caprefeeabity fididesla reli¥/el§ xansbine levélloP BRtRRAOMPERME ictaakd. Yn BEept abl e

non-t oxi ¢ bases, including organic bases@(crehg., salts of primary, secondary
£

and tertiary empodimeniadiomaeryamprs rapd pie a5 immediately uponiadministeatiote. g. |

sodi um potassi u | Lt hi i cal ci um an ResI salts). Wile
any suitable %lg}lﬁg?mﬁ%ofwﬁﬁg ftogg‘g%s_eol%}lmoralﬁ’ﬁ%ﬁ]o Sslgfvgﬁ%?%fnttﬁgleé’ﬁ[@fmy be

enpl oyed in t&ﬂhﬁ@%hith@ﬁl@uﬂﬁgmtbﬂmﬁqfﬁbs.@ustﬁaﬁ%&da‘ﬁ&sﬁﬁefﬂ%ﬁﬁ@feg&‘d'| ,
typically vary 5 depending on the node of administration. Conpositions of

the present iinplade micropraticlefeofivolydlastidlewa-givsolidalypodysorviste. late sitebner of
admi ni str qt5| 093111110@8,' dégﬁé}paﬂcd%e e r@{h%r ill%t?altivé: delayed-release carriers include

supramolecular biovectors, which comprise a non-liquid hydrophilic core (e.g., a cross-

linked polysaccharide or oligosaccharide) and, optionally, an external layer comprising
an amphiphilic compound, such as a phospholipid (see e.g., U.S. Patent No. 5,151,254
and PCT Publication Nos. WO 94/20078, WO/94/23701 and WO 96/06638). The

20 amount of active compound contained within a sustained release formulation depends
upon the site of implantation, the rate and expected duration of release and the nature of
the condition to be treated or prevented.

In another illustrative embodiment, biodegradable microspheres (e.g.,

polylactate polyglycolate) are employed as carriers for the compositions of this

25 invention. Suitable biodegradable microspheres are disclosed, for exaﬂlple, inU.S.
Patent Nos. 4,897,268; 5,075,109; 5,928,647, 5,811,128; 5,820,883; 5,853,763,
5,814,344, 5,407,609 and 5,942,252. Modified hepatitis B core protein carrier systems.
such as described in PCT Publication No. WO/99 40934, and references cited therein,
will also be useful for many applications. Another illustrative carrier/delivery system

36 employs a carrier comprising particulate-protein complexes, such as those described in

23



nasal, nucosal, intravenous, intraperitoneal, and intranuscul ar
admnistration. Carriers for use within such pharnaceutical conpositions are
bi oconpati bl e, and may al so be bi odegradable. In certain enbodi nents, the
formul ation 10 preferably provides a relatively constant |evel of active
conmponent rel ease. In other enbodi nents, however, a nore rapid rate of

—release i-mediat-ely -upon-admi-ni-stration may be desired. The formulation of

such conpositions is well within the |evel of - ordinary skill in the art

usi ng known teghtdtRe. 5,008 68t alch R c%@afbﬁé iﬁd&éﬁn%a%las% ?—re%sﬁic% J SRS, ’t[" ncl ude
m croparticles of poly(lactide-co-glycolide), polfyacryl ate, T3 ex, starch,
I1i 15 cel | ulpephocye raspensesimch tose | i ke. Qther illustrative del ayed-rel ease

carriers include supr |.ecul ar .biovectors, ich conprjse a_non-liquid
hydrophilic core (e.g. ?H%pmg‘?lm(fa;lWsﬁﬁ%ﬁgﬁ%?ﬁ@émhoﬁmﬂﬁéﬁchari de)
and, opt i onalchypri@bn® %k flobhuffedy @z, GO b a;ga;ﬂa, td i ga%,{[ep\d, such
as a phosphol I@rg?ré (snee e.og., U S(?gPatent Noé}a%sa%gi 54519{%%3@%%‘3 ublTcati on

Nos. WO 947 20@Ppehydutysya 2 FBoscamdnniee, Sairo@6s dpxtrafikl ndfnituimuoteingf act i ve

Site of i mol RAVARNEHE orplad sl Sk disiths BRR TRl B P ShB s one

nature of tRechGREHTA ORglu@iche! &%ﬂﬁﬁaﬁg (£5., BLARR ]?ﬂro:ﬂi&%,%ﬁft&%at }rédduft rative
pheres

enbodi ment, bi odegradabl e m crosph (e.g., polylactate polyglycol ate)
ar e enpl oyed thesformaulatiaarisothuic, tyhetonio wpwsakly ypsrtoric withshetoodafanteipient, Sui t abl e

bi odegr adabl e_m cr.ospheres. are. di sc} os for a . 1.n U'S  Patent Nos.
4|, 897,9268; 5?6?%‘}‘%%%@%{59%@%‘2?}% Ia@}l f&?efg"zlgfseg@@s?pg@%n%yglg@omggum

5, 814, 34410 5 of thé phddntamebnkio® fdy BoRrmbiardl b Egro Badtbtis B core protein
carrier systenms. such as described in PCT Publication No. WY 99 40934, and

references cited therelhe phamnkdeutital eoniposilions dasciied hersinmaylpd preseniednis .

Another illustrative carrder/delivery,syst 30 | oys, a,carrier conprisin

parti cul at e- B‘P%’?g?enoré% 'Id8§<ee%°,’1%§1}f5ﬁ’ls%g a‘%(ﬁeélgeg] WQ%?%%EIF“S“ oﬁaﬁerngF ent )

No. 5, 928, 64 dre tyhitaly sasled Grsuah Xapio prodb@ithdstaility asbstabikig D feEh@ehlbhOt OXi C

T |ynphocyte responses in a host. The pharnmaceutical conpositions of the

i nventi on wi untilgise.ch genenah dormulationpy meEbethered ps suspapsions, selnorser gmplsipast r al

buf f er ed | i ne. or 0 . u e i ar bohydr at e . 0, ,

o ucose. Tandabr o BRRR 1akifiel A bEhENo0™ bibhaccpfoal BRRBHOR Bl be st
in a freeze-dried condition requiring only the addition of a sterile liquid carrier

—3

immediately prior to use.
The development of suitable dosing and treatment regimens for using the
particular compositions described herein in a variety of treatment regimens, including
20 e.g., oral, intravenous, intranasal, and intramuscular administration and formulation, is
well known in the art, some of which are briefly discussed below for general purposes of
illustration.
In certain applications, the pharmaceutical compositions disclosed herein
may be delivered via oral administration to an animal. As such, these compositions may
25 be formulated with an inert diluent or with an assimilable edible carrier, or they may be
enclosed in hard- or soft-shell gelatin capsule, or they may be compressed into tablets, or
they may be incorporated directly with the food of the diet.
The active compounds may even be incorporated with excipients and
used in the form of ingestible tablets, buccal tables, troches, capsules, elixirs,
30 suspensions, syrups, wafers, and the like (see, for example, Mathiowitz et al., Nature
1997 Mar 27;386(6623):410-4; Hwang et al., Crit Rev Ther Drug Carrier Syst
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Lol =

pol ypeptides or am no acids such as glycine, antioxidants, bacteriostats,
chel ating agents such as EDTA or gl utathione, adjuvants (e.g., alum num
hydr oxi de), solutes that render the fornulation isotonic, hypotonic or
weakly hypertonic with the blood of a recipient, suspending agents,

~t-hi-ckeni-ng-agents .and/or preservatives. Alternatively, conpositions 10 of
the present invention maybe fornul ated as a | yophilizate. The pharmaceuti cal

contatner o JATRTSEREEPERS S HR X BIETEN Bt st md2F s P ¢ ypi a1y
seal ed in suGlyoa A8y THElet) BRBEY ﬁﬂfsm?ﬁl& lahd {hkmkéﬁ%gy s@%htlaﬁaya&?gg& he

formulation until 'use. In general, Tormulations e store
suspensi ons, vewstyief lditionel complonenss SoreBample ci Higdenrsucly areguns tragabanth, @sacia,

Al ternativel armaceutical. conpositian may be stored in a freeze-dried
condi ti on reéﬁ?ﬁaﬁg’ ‘?frﬁe&%f‘heé{c%%t’ F'}t)?ﬁ aﬁ%‘“’%"’g{r‘éﬁ% 2% § ¢isniesagting@gent,

| rmredi at ely Radtals obéh dkitéh, pbiafo HAYVElLARITRIY 1d BYiikah!FitaR] Angnd {1 eat ment
regimens for using the particular conpositions describe ereinin a

vari ety of tmagnesime steargichanis swastching agant, sedh as sycrpsep tagtose draccharin oag,
intranasal , and.intranuscul ar adm pistration and.fornulation, is well known
inthe art, 3.8%&'3@1‘“#3%3@3 r?‘ﬁFF@Pe@P?ﬁﬁé}s‘EEObe%% al purposes
of —il1ustr atflagéting WEE thaiskadPimit orth iU Gapsld § rRRACONBEE i AdiionGMPOSI Li ons

di scl osed herein ‘may be delivered via oral adm nistration to an aninmal. As
such, these ewtgesiafitherabovaiype,28iqyél dagtenuVatiew offier matemialsmaaytbegrdser@ras or wi t h

i m | abl e edibl ' t hey . b d_i.n_hard-
of £+ ahel 10'0 &faieh B8 sErsE otk il B A orm S B8R Wbt BOT B R®s. or ¢ ney
nmay be incor payiad, pdlsglor @géu1es tdy B dohed waR Bhelbc, isBgar ddrdoth. Thcoakt 4 conmpounds

may even be incorporated with excipients and wused in the formof ingestible
tabl ets, bucéuateriahpied dn prepaiigasy dosege uribiorm ghould bephapwaceutippdly piwsraed syr ups,

waf ers, and the. li. ee. . f. exanpl t hijow,t.z et, al .. Nature, 1997 Mar
27: 386(6623) :Shﬁsﬁphgl?%ﬁtﬁx‘ét’ﬂgqe@%ggﬁsg é’x’/'e‘iﬁrﬁgrad%ﬁ% theadfive pongppunds, 4~ 1 g9
15(3) : 243- 84mdy-be$aco zﬁéﬁin'ﬁoﬁﬂﬂain’éﬁéledsb?@paraﬁnedﬁﬂfémﬁﬁﬂioﬁig and U. S
Patent 5,792,451). Tablets, troches, pills, capsules and the |ike may al so
contain ahy of a vari €ypicaly, thasti formaHations withennéain et legsbabank BA of thea bi nder,

such as gum tagt?\%ac%ﬁlrﬁtogﬁd %qugrle?dlthough the percentage of the active ingredient(s) may, of

course, be varied and may conveniently be between about 1 or 2% and about 60% or
- 70% or more of the weight or volume of the total formulation. Naturally, the amount of
active compound(s) in each therapeutically useful composition may be prepared is such

20 away that a suitable dosage will be obtained in any given unit dose of the compound.
Factors such as solubility, bioavailability, biological half-life, route of administration,
product shelf life, as well as other pharmacological considerations will be contemplated
by one skilled in the art of preparing such pharmaceutical formulations, and as such, a
variety of dosages. and treatment regimens may be desirable.

25 For oral administration the compositions of the present invention may
alternatively be incorporated with one or more excipients in the form of a mouthwash,
dentiftice, buccal tablet, oral spray, or sublingual orally-administered formulation.
Altematiirely, the active ingredient may be incorporated into an oral solution such as one
containing sodium borate, glycerin and potassium bicarbonate, or dispersed in a

30 dentifrice, or added in a therapeutically-effective amount to a composition-that may

include water, binders, abrasives, flavoring agents, foaming agents, and humectants.
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cornstarch, or gelatin; excipients, such as dical cium phosphate; a

di sintegrating agent, 5 such as corn starch, potato starch, alginic acid and
the like; a lubricant, such as nagnesium stearate; and a sweeteni ng agent,
such as sucrose, |actose or saccharin nay be added or a flavoring agent,

—stuch—-as-peppernint, oil-of wintergreen, or cherry flavoring. Wen the
dosage unit formis a capsule, it nmay contain, in addition to materials of

=,

t he above typy L Ll Sor | OIS ri . b resent as
10 coat | ngs oAt oR bl malile ARl UG o BBIGEL! Brikcr He bt 1 For
i nstance, t dblplted urpiet the tompue ongthervise disBylvéiEintipahedhw t h shel | ac, sugar, or

both. O course, any terjal used in preparing any dosage unit formshould
be phar maceutical |y puffeceHAg cug%gtﬁ’%fﬁﬂtﬁflﬂige%ﬁa lotd deliver the phaxmecautical

enpl oyed. Ing, : l: : liocarporated into
sust ai ned-r elcggggé%drhg ;%Jrcfa&? ?@?\e}%ﬂﬁ glt@géﬂég%{ggﬁs %ﬁ@%ﬁl#g'pug% afpy,ma?lheg?]ée
fornul at i dhs weilllknown id thie skitied hréiamt, sehooftwifichldre Gfrthihdescritdd] fog cganmeund or

~ al though .t he percent f fhe active ingredient ot |
Do vared and. Seyee v 1SR Dy Faiool det] SHBOLE SPum SPRAG Y ersieosh or
70% or nore @hpbiithelfs! Mﬁg‘é&é )of"ﬂ’lle Hé’fﬁre%m%&ﬁdé o Ale gg%f ?ﬂ&g%#%plo dfyrally, the

anount of active conpoun I n each therapeutic onposi ti on may
be prepared iasceptable s2is maylbe/prepeatd in veatsr saitdbly dixsd githwishtfahigntdatieaned i n any

given unit dgse of th oypound. Factors such as solubiljty,,
bi oavai | abi | |?’§’ OX YO, Egge- rBlSPQfFIPIPSé?aWiW@ nsepagedrin glyserehdingd, product

shel f 1if RRak ]%g | ' - ] i) |

cont enpl atﬁ)ed%'géﬁgﬂr?%@glzﬁlgggd nt e‘&%}retggo pPg%;§+%SB§%J%aﬁy§%n\§dr?&3§ﬁticaI

f or mul at i ons stozaged andussyithese meparatione penerily cild agtsn a pradervatbvt topriveritels Nens nmay
be desirable. 25 For. oral adm nistration the conpositions of the present

i nvention mayrOYgR PEMEIRIISHISMSe | ncorporated with one or nore excipients in

the formof a nout hV"asmus&éiﬁrgghﬁrEﬂaﬁémicQ!fﬁﬁﬁlsuﬂ@éﬁh%i% e tddifblude®’

subl i ngual orally-adm nistered fornulation. ternatively, the active
i ngredi ent naterilkbeaqnenms splotiansant dispersionsandrsterilespiwdetrsdfor the ektemporaneous cont ai ni ng

sodi um borate, glycerin and.potassium bi carbopat or dispersed in a 30
dentifrice, QFepg’@é ofqlie © gﬁ”&%&?ﬁ“&ﬁ? ‘Pryfﬁ%’F‘fSE’E‘F fﬂ?ﬁf’%ﬁ“ﬁg gP@'&S’Hﬁ_)osi tion
that may ingligaecyyats sy c%epglgrf&m ARG B8 AR anll bR MEd RIBE bdtent'RAThI

agents, and hunectdnts. |
syringability exists. It must be stable under the conditions of manufacture and storage

and must be preserved against the contaminating action of microorganisms, such as
bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for

20 example, water, ethanol, polyol (e.g., glycerol, propylene glycol, and liquid polyethylene
glycol, and the like), suitable mixtures thereof, and/or vegetable oils. Proper fluidity
may be maintained, for example, by the use of a coating, such as lecithin, by the
maintenance of the required particle size in the case of dispersion and/or by the use of
surfactants. The prevention of the action of microorganisms can be facilitated by

25 various antibacterial and antifungal agents, for example, parabens, chlorobutanol,

- phenol, sorbic acid, thimerosal, and the like. In many cases, it will be preferable to
include isotonic agents, for example, sugars or sodium chloride. Prolonged absorption
of the injectable compositions can be brought about by the use in the compositions of
agents delaying absorption, for example, aluminum monostearate and gelatin.

30 In one embodiment, the solution should be suitably buffered if necessary

and the liquid diluent first rendered isotonic with sufficient saline or glucose. These
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Alternatively the conpositions maybe fashioned into a tablet or solution
formthat may be placed under the tongue or otherw se dissolved in the
mouth. In certain circunstances it will be desirable to deliver the
pharmaceutical conpositions disclosed herein intravenously or

I ntramuscul arly. Such approaches are 5 well known to the skilled artisan,

some of which are further described, for exanple, in U S Patent

5, 543, 158; U. atent 5 1,515 and U. S. Patent 5,6399,363. In certain

enbodi ment s, PEBIHE BREOEY §°?"ﬁ18h%1%r? FWC@&W&W&?M&%‘I&V&@%@ gigmuscular

phar macol ogi GatdiMstratie SR BhlcBmfRtiés afgﬁﬁﬁ%qﬁfol%@?de@ﬁ:d fRat'Gh ok _eﬁlwo&-@&’ln}‘u m xed
ul ose. S

with a surfactant, such as hydroxypropyl ce D spersio may al so be
prepared in @ekoewnko thosepfiskillio theairtin dight| of tie pyésgntalis]osared Fot atanipds ohdier eof

d i ils. d di difi f d t h
ot epar at 1 ons SGERErEIy dierreEBonl o asieaC{s A0 R CiE badee 't FO0 gk o of

M cr oor gans sigf hypddethedolydlsi Hfd S iafebRE sithé ﬁn%goéce@ Eﬂ@oﬁﬂuﬁﬁﬁ,g?%é; 3f el et abl e

use include sterile a%Heous sol'utions or dispersions an eril e powders
for the externBemingtansPhanmacputingbbcierices| 16th Rditdon, pages 3168l and I67Q+1 58S  or

di [ l.e, S. P t 5,464, 468). |In_all the f
st be. ot o SeBe R ptEF Ml ety o Airnoing an e separiop of e |1ty
exists. |t magbjebtDempHhied UNSEIovED for GRRMGH ﬁdtﬂﬂﬁtrﬁion?ﬁ%&%ﬂérvﬁll%f‘gmﬁepr age

and nmust be preserved agai nst the contam nating action of m croorganisns,
such as bactpef_?fﬁlablam@ef stergfity, pyragenigity, iand the gendoal safetycind entitystandirdpay si on

medi um copt ai_ni ng, . f xappl e, .wat er, .et hanol, polyol (e.g., glycerol,
propyl ene gl y& mdgﬁgbﬁzﬁﬂ% ogg}({fl@ﬁffa@ﬂééds'gl ycol, and the like), suitable
m xtures thereof, and/ gfan¢@@etmbddmenitlof theRiveRfén, etofipb¥itonBisdified®i Nt ai ned,
for exanple, by the use of a coating, such as lecithin, by the maintenance

of the requi rhettipaey befosmulated in aneiwal orsel foom. dlleghiative on and/ or by the use of

Faci 1 tat ed BBORERR, ey e I8 iU i SRR Rt o g ot o,
par abens, Ch'a&ﬁﬁtb%l?ﬁ%éﬂﬁtheﬁb@ﬁglandﬁﬁfcbhﬁf@ﬁﬁd&wﬁﬂ%&%_ﬁﬂ&éﬁds sded ad lter |1 ke. In

many cases, it w referable to include isotonic agents, for exanple,
sugars or Ixodxamplerhydrachileric pr phasplapsie agigds.or gedhomganist acidsas aegtiecoxabit.e

Sormos 1 08 BRIl AN s ARG

he us n:he conpositions,of aen‘tsA
L o8 See Sl Bhypt G 30 I
one enbodi merderivéd ort @loranfbastiGutitlasd for Sxinkld) Isydibmf pRERRN, amiesassar y

calcium, or ferric hydroxides, and such organic bases as isopropylamine,

)

trimethylamine, histidine, procaine and the like. Upon formulation, solutions will be
20 administered in a manner compatible with the dosage formulation and in such amount as
is therapeutically effective. |
'The carriers can further comprise any and all solvents, dispersion media,
vehicles, coatings, diluents, antibacterial and antifungal agents, isotonic and absorption
delaying agents, buffers, carrier solutions, suspensions, colloids, and the like. The use
25 of such media and agents for pharmaceutical active substances is well known in the art.
Except insofar as any conventional media or agent is incompatible with the active
ingredient, its use in the therapeutic compositions is contemplated. Supplementary
active ingredients can also be incorporated into the compositions. The phrase
"pharmaceutically-acceptable” refers to molecular entities and compositions that do not

30 produce an allergic or similar untoward reaction when administered to a human,
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and the liquid diluent first rendered isotonic with sufficient saline or

gl ucose. These 26 particul ar aqueous solutions are especially suitable for

i ntravenous and intranuscular administration. In this connection, a sterile
aqueous nediumthat can be enployed will be known to those of skill in the

cart _in light of the present disclosure. For exanple, one dosage may be
dissolved in 1 m of isotonic NaCl solution and either added to 1000 nmi~ 5 of

hypodernoclysis fluid or injected at the proposed site of infusion, (see for
exanpl e, "Renington' slnegnirgEdodimsats, tBe plamnessitidad compusiticne mayjpages

1035- 1038 iation i i ], | i |
dependi ng_onCPARE AR eret SR RAnafin, Bhyornfet B8R Boivery Kibgver tor
human admi ni Metieids @t defivenggahdspiteledd ddidsOindGRpfidercompbsifiSisci ekt Rathe

sterility, pyrogenicity, and the general safety and purity standards as 10
required by S vipfriagad agrpsabsprpysdiag beentdgsatibedi 2.2, lm UaB ok dtent 55196383 mehit). of t he

I nvention, t ity 9N di scl . herein may be foryml ated. {n a neutral
or salt f05r mge?% ust rg{%1§-efﬂ%ﬁ%%&g%@%{w%f‘ﬁg{ggg%ﬁ%@gﬁl alsrﬁﬁcfoé’ ude the

aci d addi ti oresBl(Takehdg el MEdnkrollER é1686 19T WIAO2;SI(DL2y81.9h ahdre protein) and
which are fornmed with inorganic acids such as, for .15 exanple, hydrochloric

or phosphor i &ysephogrhatigyl-glyrerp] sprgpenngs €éiSd Batgrt S5128187¢) are plsp well-knpwnimr i c,

mandel i c, an | ke ts L0k Lt the fr a | arpups can al so
be derived ﬁeﬁn%%%ﬁf%lsb}s%%%ﬁ@ﬁ%@e }rgl}mngggﬁﬁlgé B@?%f%ﬁﬁtﬁep@{‘&@ um
ammoni um  calp6iyteaflasroétBéyiéne stiptdeanitae s desdiibed HOU, PARAL 5,78RGBS as
i sopropyl am ne, trinmethylam ne, histidine, procaine and the |ike. Upon
formul ati®h, sol uti onsihgertrinsmbodimsstsi linoseraeserpnopapsulan mierepatetendipis e wit h
t he dosage f. j ' h S0 uticall fective.
The carrier sBia:ﬁiegb}regﬁlggqg%lflr%r]lﬁ(g’ga?%%ﬁgér%gh%ﬁmds%%ﬁ;%@?gﬂ %%2'}03%/ 8ﬁtfhﬁedi a,
vehicl es, cogtesérynvesiidriatel shitatidehosh eelisiganisnisN th pudtidullat) e ordpesitions of SOt oni c
and absorptign del ayi n% agents, buffers, carrier solutions, sus_é)ensi ons,
col | oi ds, anthemeseny iRgention may be fomulsted fordsliveryeihes spcansplated my alipi

har maceuti cgl act.i | ‘ | 1 . nsof ar as
gny conventi g%irg?&rr% (g%%?’sgagéé%ﬁ?{sﬁlloﬁ@g#ﬁéﬁ? 8%%“%%%%% 1’%{8-5?‘*@%85?"@ redi ent,
its use 15 t bempdriticns efthepresartimehtionnas be bomminticrptaatdily Gepl-cvelshtdy, y

active ingredients can_also be in¢corporated into the conpositions. The
phrase J to the surface of sucfl carrier vehfc es.p P

The formation and use of liposome and liposome-like preparations as
potential drug carriers is generally known to those of skill in the art (see for example,
Lasic, Trends Biotechnol 1998 Jul;16(7):307-21; Takakura, Nippon Rinshb 1998

20 Mar;56(3):691-5; Chandran et al., Indian J Exp Biol. 1997 Aug;35(8):801-9; Margalit,
Crit Rev Ther Drug Carrier Syst. 1995;12(2-3):233-61; U.S. Patent 5,567,434; U.S.
Patent 5,552,157; U.S. Patent 5,565,213; U.S. Patent 5,738,868 and U.S. Patent
5,795,587, each specifically incorporated herein by reference in its entirety).

In certain embodiments‘, liposomes are formed from phospholipids that

25 are dispersed in an aqueous medium and spontaneously form multilamellar concentric
bilayer vesicles (also termed multilamellar vesicles (MLVs)).

Alternatively, in other embodiments, the invention provides for
pharmaceutically-acceptable nanocapsule formulations of the compositions of the
present invention. Nanocapsules can generally entrap compounds in a stable and

30 reproducible way (see, for example, Quintanar-Guerrero et al., Drug Dev Ind Pharm.

1998 Dec;24(12):1113-28). To avoid side effects due to intracellular polymeric
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"pharmaceutical | y-acceptabl e" refers to nDIecuIar entities and conpositions
that do not 30 produce an allergic or simlar untoward reacti on when

adm nistered to a human. 27 In certain enbodi nents, the pharnmaceuti cal
conpositions may be delivered by intranasal sprays, inhalation, and/or

ot her aerosol delivery vehicles. Mthods for delivering genes, nucleic

aci ds, and peptide conpositions directly to the lungs via nasal aerosol
sprays has been_descri bed ., in U S Patent 5,756,353 and U. 5 S
Pat ont 5. 804 O3rinadiElcgh slirafinepartieley (v@eci/arotmw Lgm) tmvrbg designed usisg|

. ticl n | 1 2;
5215y 1 77 YRR P o RUERAND Ah08 Su el s b AL P by
5, 725, 871) akrampls,byEduvrdan e, CntRéthhe@mﬁgr@@z@ufsy‘sallgas sa) :110okaM se,
illustrative_transmucosal drug_deli V61§9I n the form of
|

pol yt et r af | udfWdené gf.cfe JRhopd Biophemr. i1 9] MariéH(2):14535; lzﬂmba.mtal?dt ent
5,780,045.5 1
m croparti cI glghﬁ?ﬁe%r%e%ag%ﬁgpé’?&l@%fg g gﬁfjs 1‘%‘2 ?Egég%ﬂ?e used for the

i ntroduction of the conmpositions of the pr esent invention into suitable
host cel |l s/ organi sns. In part | cuI ar the corrp05| t | ons of the present

i nvent i on mayBeraptigMetheds f SAVRER aflarnmptosyBepel Wisgase in a |ipid
particle, a I|posorre art ar .t

i ke. Allernatively, A é@ﬁn%ﬁi %ef%n%%"?ﬁ?%%s%%@é R AR RRMES HerPiei Douna,

ei ther coval emtiods for ﬂmmemmloemﬂammato&pBbhel Diséak@ath @b, forkbmpR| Chlftc
vehi cl es. The formation and use _of |iposone and | |£losome | i ke preparations

as pot entq aDissatry Ceolinrs 1iseasp.ond alceraliys splikimaviich pethpdscompriseie siepiof t he art

(see for exa I Takakur a,
Ni ppon Ri ns h% edj%%k/a;p a@%?%fiﬁ %@1‘9@?%(??& %&aﬁeﬁhgﬂ&leh@é@ (?gl %)]flgxp Bi ol .
1997 Aug; 35( 8)mpPakitidh; coiprigimigiattype 1Gnietfelde unth@iist @mgsmf Exaiplé phié of thO95;
12(2-3):233-61; ogi Patent. 5, 567, 434; _U.g Pat ent 552, 157; U S. Patent
5,565, 213; Uagibodybaed typerbintasisron sriaeeniss desgribadherain me 58he Preseeh

speci fical | yu?v@ﬁf?én‘)ﬂ@ﬁr‘é%dgfor medﬂa%t hdrehn® cﬁﬂfé%t& ﬂeﬂqué:ht@ ée'ttﬁoﬁ%&thé n certain

enbodi nent s | posones are romp are di spersed
in an aqum)ummmmﬂdmpmmmméeysemm maﬂhbdd aoplrisaithe stepeefithy | C

bi | ayer vesicles, (also ter rred | ar ve3| cles (M.Vs)). Alternatively,
in other enbdARHRTLES ip APt t%W&”&P ddgleriging amount of a type 1 interferon
antagonist and (b) administering to the patient a therapeutically effective amount of a

type 1 interferon antagonist. Furthermore, it may be desirable to administer one or more
type 1 interferon antagonists in combination with other therapeutics such as, for
20 example, an immunosuppressive, an anti-inflammatory, a steroid, an
immunomodulatory agent, a cytokine, and a TNF antagonist such as those identified
herein above.
Routes and frequency of administration of the therapeutic compositions
described herein, as well as dosage, will vary from individual to individual, and may be
25 readily established using standard techniques. By the methods of the present invention, |
the antagonist may be administered by any suitable route of delivery so as to ensure
appropriate bioavailability. Thus, within certain embodiments, suitable routes of
administration may include intravenous bolus, intravenous slow bolus, or infusion. By
other embodiments, administration of the type 1 interferon antagoniSt may be achieved
30 through subéutaneous, intramuscular, transdermal or intradermal injection. Alternative

embodiments provide that administration may be achieved through mucosal delivery

29



pharmaceutical | y-accept abl e nanocapsul e fornmul ati ons of the conpositions of
the present invention. Nanocapsules can generally entrap conpounds in a

stabl e and 30 reproduci ble way (see, for exanple, Quintanar-Guerrero et al.,
Drug Dev Ind Pharm 1998 Dec; 24(12):1113-28). To avoid side effects due to

—i-ntracellular—polyneric 28 overloading, such ultrafine particles (sized

around 0.1 pm maybe designed using polyners.able to be degraded in vivo.

Such particles,can.be nade as described, for exanple, by Couvreur et al.,
Cit Rev TheP“CBraagf%féBfaFfPi% %9%51. %@ng-&) g}i@%ﬁ“ﬁ*ﬁrw thyohghppsephagmgeal gy J
Phar m Bi ophagpbral 888nivBhtdto( 2) : 149-55; Zanbaux et at J 5 Control | ed Rel ease.
1998 Jan 2;50(1-3):31-40; and U.S. Patent 5,145,684. Therapeutic Methods
for the Treatnent of | WithimeestairemtBdinedntsDinpéeyines proteimatitagahist] sivdrasj for above,

the present invention S r.ovi des. t her apeutic LI’ hods for the
treatnent of e?ﬁﬁq%m%@ﬁwrﬁﬁﬁg@%gﬁ 3%‘_}16913?61@? e el iac 10

D sease, @ ORfAmfiddaf6@ Ry beBithcitak&hd lintydn sl lArand/or WilabtholB! RBSRGRTPr | S€ the
step of adm nistering to a patient afflicted with IBD, a therapeutically

ef fective anmsdminishfation mey hpasi balewinisotion; a siowdolustigjpetion, omrdsenfirfhsion. ant agoni st
such as, for ampl e ng of the. anti.body-.based type 1 interferon

ant agoni st s ﬁé&%ﬁﬁ%@nﬁ%ﬁ%WSWSWMhﬁp t@%aﬁtﬁgmﬁl%@@ﬁw%ﬁé‘%{% provi des,

wi thin furt hegneiehedlyBthSormbile ba@MbdsalyTet hods for the 15 treatnent of

I nfl ammat ory Bowel Disease whi'ch nethods conprise the steps of (a)

adm nistering to a pat egeneral, fh ppnrenfiaig dosagemny treatmehtaegiziengravidss it of a type
1 interferon__antagoni st .and (b dm.ni stering, to the.patient,

t her apeut { cala_F veecf)glggwcg%} %%érﬂ%ungfsﬁ?gm .Vﬁgrqvﬁjeﬁﬁeé?gegpgﬁengﬁpagd%‘hgst :

Furt her nor e, résponseYadBe fl6hikdradbPestDlisting 4 ifipPdved 0Bnif4l oliRofe (d.yPe 1 _

I nterferon antagoni sts in conbination wth other therapeutics such as, for

20 exanpl e, aeductionsiosbsprieal pringbloedy disrrtiea; ‘axtranimtrstioal ymanifestationsisuch asn

I mmunonodul at gf v,. agen a,cytal dne, and NF ant ni st. such as those
~identified i S0, B iR BBy o8 bl ec%?"‘&?‘%g‘g?ﬂ?ﬁ“%@ WPHEH 5S¢ he

. therapeutic eaiRRPMHE kel testBS 6dd didsh)herein, as well as dosage, will vary
|

-
-

fromindividual to individual, and may be 25 readily established using
standard t®echni ques. BPepandingonibripreeise nafise pf the rpatmentregimien appropgatant agoni st

- may be adni nigtered By a0y iteirl AR kSRl Silos S iay B b8RvebP0 S 1RY'56
| mg/kg body weight, inclusive, more preferably between 0.5 and 10 mg/kg body weight,
inclusive, and still more preferably between 2 and 5 mg/kg body weight, inclusive.
Within certain embodiments, multiple repeat doses may be administered.

20 Within embodiments of the present invention employing protein
‘f [ antagonists, the dosing frequency may be in the range of once per day to once per
\ month, inclusive, more preferably, in the range of twice per week to every two weeks,
| inclusive, and still more preferably approximately once per week.
| \) : Still further embodiments of the present invention provide methods for
| 25 treating a patient suffering from an Inflammatory Bowel Disease which methods
; comprise the steps of (a) administering a tolerizing dose of a type 1 interferon antagonist
| wherein the first type 1 interferon antagonist is a protein antagonist and (b)
administering a therapeutically effective dose of said type 1 interferon antagonist.
Within preferred embodiments of these methods, the interferon antagonist may be an
30 antibody against the type 1 interferon receptor (IFNAR). Exemplary anti-type 1

! interferon antibodies include chimeric, primatized, humanized, de-immunized and

30



appropriate bioavailability. Thus, wthin certain enbodi nents, suitable
routes of adm nistration may include intravenous bolus, intravenous slow
bolus, or infusion. By other enbodinents, adm nistration of the type 1

i nterferon antagoni st may be achi eved 30 through subcut aneous,
intramuscular, transdermal or intradernmal injection. Alternative

enbodi nents provide that adm nistration nmay be achi eved through nucosal

delivery 29 such as, for exanple, through inhalation (e.g., by aspiration),
or through nd¥BSRARLANgesH Cerdpin g ?Hmﬁwﬁpweswamqg@%ﬁhﬁbmd to

enbodi nent s W | 88h as 5051 i _ ) an
anti body and/ or%1 ant | Sgié‘ﬁ1 DI nt.e%g‘% rag%ﬁiﬁ@%ﬁ%’?%ﬁ?{od{'ﬁ@@gﬁgﬂg 25
adm ni st r at i candfoathelepginedredivmmemonsiantidesigrenadCRIFHO7.and/ or i ntravenous.

I ntravenous adm ni st r;}ti on may .be as. g bolus injection, a slow bolus
injection, or as an i nftAgFHAVe AnAptat Rlerizipg desenanti-tranl aterfeon adibediss t he

prot el n ans agRy ilimniAgdif AindRL 86k in ORISR SBhis, THHARRE blnke aNd
mucosal ly. 1 n deneral, an appropriate dosage and treatnent regimen provides
the 10 acti veayxwrhicogidflly)signifieent axdonaytimpait fiedheraeutioefficavyi of éhetdnéibedyeut i ¢
benefit. Such a .res o.gs(f can be nitored, %/ ;stabl,i shi ng% an i nproved
clinical outc SRRifthe %‘.tl, ody;is gy ob et compmsed v inmupeslohiin $eaHenersa
“extra-intesty : i t:aty Qﬂnﬁ\% ol S Lid S skin
changes, etc.sl;uagérllsafﬁgﬁ. eé’alggjrru a(?filéon 0 ciﬁfﬂgﬁim?rg’tozrhgﬁég %ds&u\?m%i n the
smal | i nt est | Withiarcertadn prefdrred EmbDdinentd] arpinitial hipk dpseed astibodg isadeinittetede
treatnent _regi nen, appropriate dos s of the e 1 interferon antagonists
di scl osedlherrh SgErelsEimERolgieal Jrlgrengs to ﬂﬁ/tﬁ%gmaya%&ogms,esf@% ive,
nore prefera . : i s on | i d still
Tor e prof or aby Doy o tocg i filenk [l l eicct lhation of U ol
certai n enbodiespensedp repebitadplinisiration af the @siSFNAR abibalym ni stered. 20 Wthin

enbodi ments of the pregent invention enpl.oyi protein anfagopists, the
dosi ng frequency may bi’rqr}?Fﬂ?éngﬁélﬁ‘ﬁgheotPnPeﬁF%ggg‘"_ﬁ’r“&%ﬁ?%t@g%ﬁm nont h,
i ncl usive, 106, 0kief £ Bldvien 101m gb&gr\gagmfto Sﬁ‘h@cg%ﬁ%%f‘éﬁt,ti&l&%fy two
weeks, inclusive, and still nore preferably approxi mately once per week.
Still furiherMerepoefemeirasges ffort thetolsrizingrlosd ave betvieem2 panhAOdeg/lg tihadaivef. or

Still more preferred ranges for the tolerizing dose are between 20 and 25 mg/kg,

inclusive.
Within these therapeutic regimens, the therapeutically effective dose of

anti-type 1 interferon is preferably administered in the range of 0.1 to 10 mg/kg body

20 weight, inclusive. More preferred second therapeutically effective doses are in the range
of 0.2 to 5 mg/kg body weight, inclusive. Still more preferred therapeutically effective
doses are in the range of 0.5 to 2 mg/kg, inclusive. Within alternative embodiments, the
subsequent therapeutic dose or doses may be in the same or different formulation as the
tolerizing dose and/or may be administered by the same or different route as the |

25 tolerizing dose. Preferably the therapeutic doses are administered intravenously,

intramuscularly, or subcutaneously.

The following Example is offered by way of illustration and not by way
30 oflimitation. ‘
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25 treating a patient suffering froman Inflammatory Bowel D sease which

nmet hods conprise the steps of (a) admnistering a tolerizing dose of a type
1 interferon antagonist wherein the first type 1 interferon antagonist is a
protein antagoni st and (b) admnistering a therapeutically effective dose
of said type 1 interferon antagonist. Wthin preferred enbodi nents of these
—met hods, -the-interferon-antagoni st may be an 30 antibody against the type 1
interferon receptor (I FNAR). Exenplary anti-type 1 interferon antibodies

i nclude chineric, primatized, humani zed, de-inmunized and 30 f human
antibodies. Certain preferred anti-IFNAR anti bodi es include those that bind
to |FNAR 1 EXAMEBEE: {GSE OFdRPAR-1 ANTAGONIST DUTHE MREN TMBENTbody desi gnat ed

64Gl2 and/or the engi I | ant i gnated CPI-1697. To achieve
an initial tolerizing @E?ﬁW@}}ﬁé‘%ﬁkwﬁn anti bodies 5 nmay be

i mmunogeni ¢ in humans and in non-hunen primates. The innune response rmaybe
bi ol ogi calg y S|gn t he eutic ef of the

ant i body even i f O{t“h)g an‘fo?]@ga{%?ég&@?ﬂpf’ tc(ﬁﬁ’f ‘S’/’glélgﬁ'f)?‘f fl(#‘e uman

I mrunogl obul iworld eeitatecspeciessisabeogaized Brthexaagd Boddl 6f Iieméassey Bbwal chi neri c,
prinatized, or humani zeg antibody.  Wthin certain preferred enbodi nents, an
initial hi ghDitsase G Afihciefanimal have@ i lag pethopigiolegydegr ee of

| munol 091 caluckalifs AAEE itk stlﬂﬂartlﬁ?cf;l%gigéitch&rg%%ﬁ B0 1d the B3R 3 06 mon TN

tolerizing d icrent to nt o uce , n 1gG
ant i body resqapalatm hmnanslaadiCTidmoiomeanaén Ghlitid intCET BraksoclatddARthanbiblddsy -

Preferred ran he taol er zln dos of theflrst type 1 interferon
ant agoni csj]to 5&6&5? ﬁUnﬁliﬁq{’ 58 ﬁ@e ths cale DGE79eE ﬁ%ﬁ‘(ﬂp lifigisght
i nclusi ve. 1%&/@&&9&9}&5&&%@&9@&5@ Bk, 9REBhGIQE! Ween 20

and 40 nmg/ kg, 1 nclusive. till nore pre erre ranges or t olerizing
dose are bet mmlﬁﬂamaimu%w*glﬂmughﬂiems signifivtint hldmdltaésanabﬂﬂey apleut i c

regi nens, eutj.c ens the therapeutjcall ffect se .of anti-type 1

i nterferon Igﬁ?}Faéfsgp%tBWu}g Hf@’iahg?ggj‘%ﬁ’ 8@1 ag‘gﬁesfl 810 my/ kg body
20 wei ght, i BfaldwSéryson slyﬁmemlar ﬂfiﬁélbgdalgﬂﬂﬁ%eés@%&ﬁﬁ!dfehﬁé’dﬁ)ymﬁfufaﬁ% bve doses
are in the range of 0.2to 5 inclusive. Still nore

pr ef er r edi5t haewsebils st thg,mgﬁqsgbmmhghum o}/ the large mfeshne with progressive
degenerative changes to the morphology of the intestinal crypts, which enable diagnosis
of stage of progression of the disease. While the cause is not known, dietary and
infectious agents probably have a role and almost certainly lead to exacerbation of the
condition.

20 An engineered humanized from of the mouse 64G12 antiBody, CPI-1697,
(IgG4Kk), has been developed, which binds IFNAR1 and competes with 64G12 for
binding to a similar epitope. CPI-1697 was used to treat idiopathic colitis in CTT as
follows. Experimentally naive animals were selected from a colony, on the basis of a
history of colitis and exhibiting clinical symptoms including diarrhea and weight loss at

25 the time of entry into the study. Animals underwent colon biopsy, confirming
inflammation of the colon within two weeks prior to initiation of the experiment. All
study animals had positive histological colitis scores of 2, in a range of 0-4, (0 =normal
tissue) for activity, hyperplasia and chronicity, aécording to an established quantification
scheme. Madara et al., Gastroenterology 88:13-19 (1985)). Animals were prescreened

30 for IFNAR-1 levels prior to inclusion in the study by flow cytometry, using
phycoerythrin-conjugated CPI-1697 on isolated peripheral blood leucocytes. CPI-1697
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doses are in the range of 0.5 to 2 ng/kg, inclusive. Wthin alternative
enbodi nents, the subsequent therapeutic dose or doses maybe in the sane or
different forrmulation as the tolerizing dose and/or nmay be adm ni stered by

~the sane or different route as the 25 tolerizing dose. Preferably the

|

|

|

t herapeutic doses are adm nistered intravenously, intramuscularly, or

~subcut-aneous! y.—-The-f-oll ow ng Exanple is offered by way of illustration and
not by way 30 of limitation. 31 EXAMPLE: USE OF | FNAR-1 ANTAGONI ST IN THE

TREATMENT  OwasiierilavAlt @Rl a e arddl 520\ Gfg/ il ntlvebjodd dolution gDislbieacor N4 RBS
cotton-top tgg@gﬁfenﬂggﬁ; Sangui nus oedi pus), a new world primte species,
IS recogni ze t art as a nodel of Inflammtory Bowel Disease (JBD) in

humans. Affli ct ed TaBieRpdrindewes condhdidd idwd SSRORHY ShaRbO B tHeFirsiéxp il v ©
colitis, with _sim/lar histol ogical changes observed to the col on, ané a

common sequel(Bhasa Dy o gaimplsayidh @hitis weratetabad vothananitialclose of SPH-H69CET20 s

| common sequel8aish Dnd gl | Wiiriniial THs
Gue o tne corgkb Ny s 20 R 5 Rk sl et At Pbisprdid”

. out breaks of tejetcakly,ford whekse Rive soiiro] affnBAs&e Rihintyetksed eat Volhast about

4 weeks, althqugh there is sjgnificant indiyvidual variability. The clinical

synptons i ncl H%“@Fé?]ﬂlﬁ%a%wé‘?‘fc%f%(? Esha?@gh‘éﬁ topa $9mg desing elideleofy the

mal absor Pt i Oesidiflinen (10l P Gt wirb oL PR BPL SoNHIBERE EAAST DY
epitheliumo e

infiltration of 15 nheutrophils iTnto the nucosa arge
i nt estine, wiititiabirodoes20 we/kg)l fjlowed by iwiee-okekigim. dased (16 nigfkg)ifol Dgveksf t he

intestinal,crypts,, which enabl e .di agnosi s .0f stage, of progressign of the
i sease. b 1°RRA! EE Wel MERTRAGANcL P svittign st ngite Bechgsohegui o
probably haveyth fiaké, ﬁﬂﬂlaﬁkﬁ@?egﬁoﬁfo‘i‘é@fof‘tcydylﬁ?&tkﬁd%ﬂ)@%h%a%dt he

condition. 20 An engi neered hunmani zed from of "t he nouse "64Gl2 anti body,
CPl -1697, ( Ingdadipallyhyshisielogic deorimpofeelon blapsyh bi nds | FNARL and conpetes with

64GL2 for bindin arsiml.ar _epito | -.1697 was used tp treat
i di opathic coliti %Pﬁas&‘han%’%als bt s%ﬁ&’gé’?‘ﬁ%ﬁ‘?&‘meffﬁrgﬁwngﬁdﬁﬁ% wer e
sel ected fr ool fong weelts dfieethbasd of thé treatmbitHeRsd, ad for Awdeksaffenthephi bi ti ng

clinical sg/rrptom; I nc] udi ng_di arrhea and wei ght | oss at
15 of freatment in PhaseTl. All animals were also followed-up further on weights and

colon histology at 51 weeks and 27 weeks after the end of treatment for Phase I and II,
respectively. Diarthea was graded and scored visually at least 5 times per week based
on a standardized 0-5 scale, where 0 represented normal fecal stools, and 5 represented
very watery diarrthea. Venous blood samples were taken at regular intervals for analysis
20 of primate anti-human antibody immune responses (PAHA). Colon biopsies were taken
at three sites (1, 3 and 6cm from the distal end of the colon) at intervals during the
treatment and follow-up period, and the tissue was fixed in formalin, sectioned and
stained with hematoxylin and eosin for histologic evaluation. /
The sections were scored by a veterinary histopathologist, who was blinded to
25 the treatment groups. The scoring system, from 0 (normal) to 4 (severe), used 3
independent criteria as follows (Madara et al., 1985). The first parameter was “activity”
—number of infiltrating neutrophils, the second was “chronicity” — extent of permanent
changes to the colon morphology, including loss of crypts and alterations in glandular
structures, which characteristically slowly increase over the duration of the course of
30 colitis, and the third was “hyperplasia’ — abnormal increase in mucosal tissue thickness,
including cellular and interstitial tissue. A mean histology score was determined from

the three biopsy levels, for each of the 3 parameters assessed, at each time point.
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25 the tinme of entry into the study. Aninmals underwent col on biopsy,
confirmng inflammtion of the colon within two weeks prior to initiation
of the experinment. Al study aninmals had positive histological colitis
scores of 2, in a range of 0-4, (0 = nornmal tissue) for activity,

hyper pl asia and chronicity, according to an established quantification

schene. Madara et al., Gastroenterology 88:13-19 (1985)). Aninals were

prescreened 30 fBody Wwhiphs ol Fhiaed [SnB Phake It e LHONYS FRRirds't A-DS asid 9Py f1ow
cytonetry, using phycoerythrin-conjugated CPl-1697 on isol ated peri pheral

bl ood | eucoc jaspectively Dinghea scores fudhased aind Bhase [raze shewarin Figuess3hetD avd 20 ny/ nL

i n vehicle sqlutd GOQS: B teril USP) . The experiment was
conducted i ng vé)ﬁ’ggs %geﬁrﬁelggl ‘A%Hglggg?g?sﬁfof g@“?ﬁ%&h&% Fferf%ﬂ‘fm m(ﬁggrgé 1), 5
ani mal s wi t h 58681 thds6 AVSIDE rdspevtivvelgl. “@hidhicity” sddrdsifed PSS PandPhafd B 4630wk 20 5
ng/ kg, Qqi ven,b%(, slow,i_v. infusion, followed by seven 10 ng/ kg doses

admi ni st erled 1 Figpres ¢ f 70 anged£1), yegpectivais ckiyperplasie” scaves £o51Phassi Iend Ehager e

adm ni steredqy' : > hhg! Lytion (Dul becco's Na PBS)
according to t eéh\ég}r?gﬂgéé?éﬁgwxggagg%}%@%%’lt%?Fé%gé‘égg!iond experinment (Phase I1),
6 ani mal s were tr©atenimal (25233 irle Controd group hEPIsREEwWas duthanided duning tlese (20

ng/ kg) followed by tw ce-weekly i..m .dgses, (10 ng/kg), for 8 weeks. 10 5
control ani nﬂ'le%tqﬁﬁtr@”ﬁggc?rﬁpﬂc_égaéﬂi VEHP I?’S%Pﬁ?lfr‘%ﬂt%'é%?tﬁﬁeﬁ@m_ﬂ%ort he sane
schedul e. | nychaieh BRRRENO %Meﬂiﬂ’ﬁ{e%eﬁﬁ&'g%&b%%ﬁ%@lp?%wo ﬂ;moﬂ{%ﬁé\" ce

weekl y), diarrhea an periodically by histologic scorin col on bi opsy.

I n Phase 10 sentrod bad treates] grovnsdwd dndanimaldiie duripgtthestreatment périad: fithent and t hen

fol | owed for 6 weeks.aft he end of .the treatment i ad.,.and far 4 week

i ter the endrvisaglsdhe ke b ta s fasel St pRRL VAR S Easg Ban” oSS

fol | owed-up fnedoiesl @oupNRIbY FhagdThnd Pheye If\étﬁdycthfb@ghcﬁ&t}ﬁ?stdd?gkﬁo@(mhu% weeks
e

after the end of treatnent for Phase | and Il, respectively. Di arrhea was

graded and sdérEand 2Ar2D)y The bodyyeight increspeswisaposhpeaminet 4do 6 wigels after
t andar di zed ,0- _ 5
epr acent eq. sy Of Sodne MR Most BRLEREH SneRiTRioN"i80n B ARhies AR,

regul ar 18 ensyaleskd diter thealoyiag perfd fof PHasd I8iiidy aad 27 -ob ddrameela for Masy T stidyne
responses (PAHA). Col on biopsies were taken .at three sjtes (1, 3 and 6cm

from the di ssbawedfyenbiggerdody Msight RFcenhingieassIia thereried apimels corpatedavit and
fol low up pey O rfNihiE H Ffitiarahade PGl AnibRid TRl sBtsRERY LigRRthind

body weight percent increase over the controls (p<0.01). Three animals (#4199, 12300,

52099) in the treated group showing good body weight increase were found out to be
20 under 20 month at the initiation of the study and the body weight increase could be due
to normal growth of young animals.
The effect of CPI-1697 treatment on diarrhea scores of CTT is summarized in
Figures 3A-3D and 4A-4D. The group mean weekly average diarthea score showed an
improvement (decrease in score) in the treated group during the course of the study in
25 Phase II study whereas the control group showed no improvement (Figures 4A-4D).
The improvements in diarrhea scores started right afier onset of treatment and tended to
be sustained after the cessation of treatment in Phase II study. For Phase I study, the
improvement in diarrhea scores was not obvious for the treatment (Figures 3A-3D).
The effect of CPI-1697 treatment on “activity” scores representing neutrophil
30 infiltration in colon of CTT is summarized in Figures S5A-5D and 6A-6D. In Phase I
study (Figures 5A-5D), both the control and treated group had decreased neutrophil
infiltration right after initiation of study. The treated group had increased neutrophil
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stained with hematoxylin and eosin for histol ogic evaluation. The sections
were scored by a veterinary histopathol ogi st, who was blinded to 25 the
treatment groups. The scoring system fromO (normal) to 4 (severe), used 3
i ndependent criteria as follows (Madara et al., 1985). The first paraneter

~was_"activity" - nunber of infiltrating neutrophils, the second was

"chronicity"- extent of permanent changes to the c¢olon nmorphol ogy; S

i ncl udi ng | ossR1kGdR ' [ iC
char act er st AR PSgtet fheBBoPOr LR BTPedk Al ARy SRRl 5
colitis, and infHtatidn fram Wesk 81ty Féeels|18.s Indontrash ihocomirol groas Bassightly nucosal

ti ssue thickness Lncl udi ng..cel lul ar_and, inferstitial tissue. A nean

hi st ol ogy chiﬁcge?\iﬁ&%n i&ogmtﬁa%?(?ﬁ?r\y%q}tﬂ%%& i%ﬁw‘f@fv y Week 89, tBach of

t he 3 par anetgstsd a8€6li hEinARE N ase |
and Phase |1 arte g%gg/n Iﬂlg&fﬁ/g}bfiﬁéﬁﬁbﬂ) angﬁg]%f%%@%?ie{g%‘g%%ﬁgg&ﬁﬁérrhea

scores ford Prady (Higuesi616a)cthe treatedgranmhad deeresied newopBidirEiliration (gebnp 4D,

respectively. "ActiVitys scor for ;Phase.l and .Phase_l re sho in
Figures 5A- a@nod'e%gf-e é%,we gé@é}é?‘ﬁ? Iaﬁaﬁ“%ﬁrrr(?ﬂ‘fc&o{‘ﬁy%g%%égéﬁﬁﬂ Sggase | and
Phase || ar e cottoMardupishowrédiny @sreds: 7D and 8A-8D, respectively.

"I 3yperpl asia" scores for Phase | and Phase |l are shown in Figures 9A-9D

and 10A- 10D, respdabe pifeat f CBHEO rireptment orphmmicityhscoras repyesenting exfcatipf of Phase

| was eut hani ri I . LNCr i.nqui nal
her ni a unrel 2%1@%&?%{ ctll}'g%gr‘r; ta‘ieﬁhstéslggfrl{sﬁﬂélogf’ lﬁ(?l?déﬁaé) %’%ﬁﬁ&"r’@gﬁ %ﬁsﬁ%ﬁ?ﬁ% ifal di ed
in the trHAt gthngulatgruofurdsd ©T T is simrhari?ed $eFibtres PAITD idde8 ALDC BiPKRE I and
treated groups .had one ni% e during, the treatnment period. O the -

{

survi vi ng ansSHdy &1sues7 478y GORToh gl teatrd e hadimpravad eolebdy wei ght
I ncrease tha : i P%;a‘; o d
t hr oughout t?}héoré]itbﬁocé geg %ﬁ%&%&&r@? &&]%}tl aeﬁlgll %&H%ﬂa@%%%ﬁgvgg%&vél ght
:\/BC { easte was tspabaiilledp r’lllhmtwe:ed goup diic?aonhmnaﬁ:{kﬁﬁonal l_xmelﬁclidl &ﬁe_c’ckm;dgﬂxglper i (lzd .

st interestingly, long-termfollo 0 i M i weeks
after the doﬁ‘ﬁ@%‘lg”io 8‘9 tF‘SFO@F?gg@FP'\A%‘tUEﬂ’GVn%ﬁ‘BS& 1%1’%48}"_&@&@%6 Feftedphase | |
study shpyed:@epend Bhagesd m&i’m%}n&%y ROWRRL aftdd HifARR df Qo ,ekécﬁ?tﬂtﬁfeat o

aninmals conpared with the control aninmals. In particular, ase
ani mal s had oppuasite of thalcbntral igeovipf Maaenver, Bedseated igrpup hpéd moesimpronen@atia over t he

oot (Pt rd S BALPEL S R0 A0 PR b sl o7 ouP

The effect of CPI-1697 treatment on “hyperplasia™ scores representing abnormal

increase in mucosal tissue thickness, including cellular and interstitial tissue of CTT is
20 summarized in Figures 9A-9D and 10A-10D. In Phase I study (Figures 9A-9D), similar
to colon morpholo gy change, both the control and treatedv group had decreased mucosal
tissue thickness right after initiation of treatment, however such improvement was not
sustained. The treated group did not have any additional beneficial effect on mucosal
tissue thickness over the control group. In Phase II study (Figures 10A-10D), the treated
25 group had similar changes as the control group in mucosal tissue thickness over the
study period of 12 weeks. However, long-term follow-up showed that the treated group
had decreased mucosal tissue thickness compared to the control group long term at
Week 35.
Serum samples from each animal were assayed by ELISA for levels of drug
30 (CPI-1697 anti-IFNAR-1 antibody) by detecting human IgG4, and for primate-anti-
human-antibody (PAHA) responses. As shown in Figures 11A-11B, drug levels of about
50-270 ng/ml of plasma were maintained thfoughout the treatment phase and PAHA
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20 under 20 nonth at the initiation of the study and the body wei ght
I ncrease could be due to normal growth of young animals. The effect of
CPl - 1697 treatnent on diarrhea scores of CIT is summarized in Figures 3A-3D
| and 4A-4D. The group nean weekly average diarrhea score showed an
i nprovenent (decrease in score) in the treated group during the course of

the study in 25 Phase || study whereas the control group showed no

i mprovenent (dveluverslodrordiictectdHISin AP ﬁmtaﬁjniatm@i%iﬁésh%.mr es started
right after o &Lgt of treatnent and tended to be sustained after the

cessation of ughall-Animals recsived the sameidase oFa werhh besis, certairignimaly avere

I provenent ipeefiahs bP f t@ treat. ntWFi gures
3A-3D). The gf?‘eect tﬁﬁ%ﬁ:ﬁ@%@@@@g%ﬁﬁgﬁ?@g{ ?f\cllllpt %%[E???Bg‘%f'e &senti ng
. neutrophil  3ge of ¢dntemtations dICRIAIGOM hasfbe€ildeniamisisatedipretiotely tobddftivsn 5A- 5D
5D), both the control and treated
s

and 6A-6D._ | n, Phas study (Fi gures 5A- I r

{ group had 5deBP8§e&mIlr18fmmmn%mtq%ﬂfda%’Sw PRgRs (B4 %Urand #5209 ion  of

| study. The t MR G ' bR A L.O, ver the
per o of Werkog T o B 0RE A AN bR orcole PALA R W
i nfiltrati onobseovedwbaky & thoaribel i Bhasé H (Rigmbs 324-12B) eTlzsatesdlts sgsguspthixad
slightly degreased neutrophi.l .infiltrati.on over e o ek 10. However,
by Week 55, &H’ OS?géeﬂ%ﬁpbﬁggdﬁdﬁééﬂggh ﬁ’%lpéldf’ées%féﬁth%?%ﬂw‘ﬂm\{f%ﬁqgtration
than the conkipfificit MRunblBgiCRasHohseo Hidishote ﬁh&ﬂ&?&nt%aﬁp)ﬁhoéeﬂ%t reat ed
group had decreased neutrophil infiltration (group nean) over the 12 week

study peritdaaimalstalaothad low dengdevels(Figyprepd bA-13B).wher eas the control group
showed no decreas Ih t _of,. -16 treat me “chronicity" scores
representing ext eﬁ?ve%)sfoehglgmﬁ@ﬂmtgﬁkﬁég‘%&t%er? psea egltbgﬁﬂ’%?yﬁ‘?%?%ﬁ?ﬁencl udi ng
| oss of cryphsmailidedeteptartiéveisofiPhase IDst@lyanae idhimarided ¢ Big8fe 1Bf ReldptdrS
summarized in Figures 7A-7D and 8A-8D. In Phase | study (Figures 7A-7D),
both the conisvels ofiRkpse | sfudwwergmotipotrined as/thn ALY assaysowere notqphintizegythen. ght

after initiatj Hﬂﬁéﬁ : . e sust ai ned.
The treated &t%% 68Jdﬁe[aépﬁ(§{ avn«,g %ﬁ%ﬁdﬁ éjg%guggeéﬁl\éf ﬁgﬁg{:ﬁh V\%ﬁf g’%%letc?hmcol on

mor phol oghs otterireafed aniarls: Anigakhaving hightrdsels|of seitidYPIC F60J ténded H4a®d) , t he
treated 15 gLoup had i npr.oved col on norphol ogy two weeks after initiation of
dosi ng, exacbfier f35EPIoLRIOElNG e of the control group. Moreover, the treated

group had nore i N MG tin b&th Phase I and Phase II studies, CPI-1697 treatment generated
weight increase benefit over control in colitis-afflicted tamarins. Phase II study with

longer CPI-1697 treatment period had even better effect with improvement in diarrhea

20 scores and histopathology scores including “activity”, “chronicity” and “hyperplasia”.
In Phase I study, there was a correlation between positive clinical response and higher
circulating levels of CPI-1697. There was also a positive correlation between lack of
PAHA response and improved clinical scores. Such correlations were not found for
Phase I study. These correlations were not testable by statistical methods due to the

25 small sample size in the study. Overall these results indicate that treatment with a
humanized antibody to IFINAR-1 produces a clinical improvement in colitic CTT. The

effect was chronic rather than acute and trended to be sustained beyond the treatment
phases, as shown by long-term follow-up study. Longer-term treatment in Phase II study
produced stronger effects than shorter treatments. Increased exposure, both in time and

| 30 plasma levels, to CPI-1697 was associated with greater response.

‘ '  Fromthe foregoing it will be appreciated that, although specific

| embodiments of the invention have been described herein for purposes of illustration,
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col on norphol ogy than the control group long termat Wek 35 conpared to
Week 12. The effect of CPI-1697 treatnent on "hyperplasia" scores
representing abnormal increase in nucosal tissue thickness, including
cellular and interstitial tissue of CIT is 20 summarized in Figures 9A-9D

‘and | OA-10D. In Phase | study (Figures 9A-9D), sinilar to colon norphol ogy

change, both the control and treated group had decreased nucosal tissue

t hi ckness right aft initiation of treat ver  such inprqyenment was
not sustain %rwuﬁ“ﬁ@ﬁiﬁc atlmsanayrhodpAda MatAY: cHiadis g?w%mﬁaa é‘POPSQgé‘Fi ci al
effect on mugpsaton, tAcéé%dﬁ gh) e iRRABoPN bt fiRedcRDépt a4 bpfhelagpenhgd Hhgse ||
study (Figures 1 OA-10D), the treated 25 group had si'm changes as the
control group in nucosal tissue thickness over the study period of 12
weeks. However, long-termfollowup showed that the treated group had
decreased nucosal tissue thickness conpared to the control group long term
at Week 35. Serum sanples from each ani nal were assayed by ELISA for |evels
of drug 30 (CPI-1697 anti-I1FNAR-1 anti body) by detecting human |1 g4, and
for primate-anti- human-anti body (PAHA) responses. As shown in Figures
11A-11B, drug levels of about 50-270 ng/m of plasma were naintai ned

t hroughout the treatnent phase and PAHA 35 { levels were | ow or
undetectable in the nmpgjority of animals (Figures 12A-12B). Although al
animal s received the sane dose on a weight basis, certain animls were
observed to have higher circulating | evels of CPI-1697, of up to 3 tines

hi gher. This range of concentrations of CPl-1697 has been denonstrated
previously to be effective in 5 blocking 1FNAR-1 in vitro in prinate
studies. Two aninmals (#8494 and #52099) in Phase | devel oped detectable
PAHA responses and no detectabl e PAHA response was observed in any of the
animals in Phase Il (Figures 12A-12B). These results suggest that the

dosi ng regi men used, including a high initial dose of CPl. 1697 did not |ead
to a significant inmunol ogical response to this protein (human anti body).
Those two 10 animals also had | ow drug | evels (Figures 11A-11B). Levels of

| FNARI on white blood cells were assayed by flow cytonetry and the
normal i zed receptor |evels of Phase Il study were sumarized in Figure 13.
Recept or
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| evel s of Phase | study were not obtained as the FACS assays were not

optim zed then. Interferon receptor blocking was achieved to various

| evel s, al though not conplete, in 15 the treated ani mals. Ani mal s havi ng

hi gher | evels of serum CPI-1697 tended to have better receptor blocking. In

_summary, in both Phase | and Phase || studies, CPl- 1697 treatnent generated.

wei ght iWEﬁtéﬁGhlﬂﬁﬂﬂefl t over control in colitis-afflicted tamarins. Phase ||
study with longer CPI-1697 treatnent period had even better effect wth

i npr overrent in djarrhea 20 score nd hi st opat hol ogy scores including
"acti vi tly” COMRITHIATY e reatiprt ol matqry Bowel Lsepigacomprising: (ip ! erapeui@las a

correl ateff@daw@ahmeaf 1 inefefohlaftagonlst, LESEP R SRR utia BN &cept&dld Gt iHagkin
| evel s of, CPI-1 qu There was al so a positive correl ation between 1ack of

PAHA re§i‘)‘6%’§1é}ﬁﬁ WABSRYSAY A scores. Such correl ations were not found
for Phase | study. These correl ations were not testabl e by statistical

met hods 2d¥%a<{oﬂnpgsht?on%§c]§£% lzvﬁé@irm%ﬁ Irﬁ‘iaﬁ]?nait EQ&? 1 gs)é 18 %I\&ﬁwfmpr 0%8]1 esul ts

indicate t reatment wt umani zed ant | y to es a
cl i ni calconsispin®eferbing Diserse @lrohniscliseHT,, or Theratiwfcbbits was chroni ¢ rat her than
acute and trended to be sustai ned beyond the treat rrent phases, as shown by

| ong-term.fol |l ow.u tud t t | d d
ot onger S anpei R ot D) parer bR lrut st ARG o
and 30 mOala’nfaudnavle&tsd fréid tHefoup @BrkisiBG ofadsj0gdtiah etholethylegé ggéd bnd RasipPfdsa. From

t he foregoi %1 .be appreciated that, although specific enbodi nents of
t he i nvéAtHy OrIYHVé %%%?f‘ described herein for purposes of illustration, 36

various nodifications may be made without deviating fromthe spirit and

scope ofy, ’rmmﬂpw{%tdf@ﬂalm ﬁ%@%ﬁlsaglamlboapﬁ saeef@amn@ﬂlelgﬁouﬁ%nslshﬁg drad except as
by the appended cl ai ns. VWhat is C ained { onposition for the

treatme moneqlor&haqtlrmealnwmfem r%mgq anfipady gaa llﬁeﬂ?ipmalsﬁnﬁgype(layteréeron antibody.

therapeutically effective anount of a type 1 interferon antagonist, and (b)

a phar N%C?Hé[ c'oﬁlg s1ﬁ’or?fo?gﬁgﬁ @%grefflasglrd aﬁtfbod}\/\’@%lgdtéh ff(ﬁr?‘ ind gl&ﬁﬁ% Vdglsju oq{a nBh-ON

ant agoni’s MpoSition o n sald
| nf | ammaimely arBbodyl, a Dumeraxsamtlb@dysehMde antibodyt brel yfrupuap antibody.

6. The composition of claim 5 wherein said non-human antibody is 64G12.
7. The composition of claim 5 wherein said human antibody is CPI-1697.

8. The composition of claim 1 further comprising a therapeutic selected from the group consisting of an
immunosuppressive, an anti-inflammatoly, a steroid, an immunomodulatory agent, a cytokine, and a TNF

antagonist.

9. The composition of claim 8 wherein said immunosuppressive is selected from the group consisting of

azathioprine, methotrexate, cyclosporine, FK506, rapamycin, and mycophenolate mofetil.

10. The composition of claim 8 wherein said anti-inflammatory is selected from the group consisting of 5-

aminosalicylic acid, sulfasalazine, and olsalazine.

11. The composition of claim 8 wherein said steroid is selected from the group consisting of
corticosteroids, glucocorticosteroids, prednisone, prednisolone, hydrocortisone, methylprednisolone,

dexamethasone, and ACTH.

12. The composition of claim 8 wherein said immunomodulatory agent is selected from the group

consisting of PVAC, anti-CDA40 ligand, anti-CD40, natalizumab, anti-VCAMI, and anti-ICAM1.
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consisting of Celiac Di sease, Crohn's disease, or ulcerative colitis. 3. The
conposition of claim1 wherein said type 1 interferon antagonist further
conprises a chemical nodification selected fromthe group consisting of
conjugation to polyethylene glycol and fusion to an i mrunoglobulin F.
_region. 4. The conposition of claim1 wherein said antibody is. selected from

t he group. tNSinpbsitie oPtlain 8 WRAGEIsOAa}olAE k1t-ype 1 interferon receptor

anti body and a nonoclonal anti-type | interferon antibody. 5. The
conposition of claim4 wherein said antibody is selected fromthe group
consi st i gThsreompogifion of ghatnd wherBGaig TNE atapenist isselasied Boathe ZoumGarsitizeef

ant i bodyi, sty e HeRBR, [RfihBRAY andcDP#B. cConposi tion of claim5 wherein said
non- human antibody i's 64GL2. 7, The conposition of claim5 wherein said
human anti body is CPl-1697. 8. The conposition of claim1 further conprising
a therapeutic selected fromthe group consisting of an i nm€munosuppressive,
an anti-inflamatoly, a steroid, an i munonodul atory agent, a cytokine, and
a TNF antagonist. 9. The conposition of claim8 wherein said

i mrunosuppressive is selected fromthe group consisting of azathioprine,
met hotrexate, cycl osporine, FK506, rapamycin, and mycophenol ate nofetil. 10.
The conposition of claim8 wherein said anti-inflanmatory is selected from
the group consisting of 5- am nosalicylic acid, sulfasalazine, and

ol sal azi ne. 11. The conposition of claim8 wherein said steroid is sel ected
fromthe group consisting of corticosteroids, glucocorticosteroids,

predni sone, predni solone, hydrocortisone, nethyl prednisol one,

dexanet hasone, and ACTH. |i 12. The conposition of claim8 wherein said

i mmunonodul atory agent is selected fromthe group consisting of PVAC,
anti-CD40 ligand, anti-CD40, natalizumab, anti-VCAM, and anti-1CAM. 13.
The conposition of claim8 wherein said cytokine is IL-10. 14. The
conposition of claim8 wherein said TNF antagonist is selected fromthe
group consisting of inflixinab, etanercept, adalinumab, and CDP870. 3~
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