USE OF B CELL EXPANSI ON AGENTS | N GENERATI NG ANTI BODI ES FI ELD OF THE
| NVENTI ON 5This invention relates to the generation of antibodies.
More particularly, the present invention is directed to a nethod of
generating and enhanced anti body response and anti bodi es generated
from such nethod, including specified portions or variants, specific
for at |east one protein or fragnment thereof, as well as
anti-idiotype antibodies, and nucleic acids encoding the anti bodi es,
conpl ementary nucl eic acids, 1Ovectors, host cells, and nethods of

ek 20, V=18 et eabur gl SN ISESRRUN SRR pmmopyes

nonocl onal anti bodi es (roAbs) as therapeutic reagents has becone an

ef fective approach for the tre ases.
addi tion, 1Epnﬁbs can represenﬁ%gagg§§§¥ﬁfﬁ¥g§ﬁqﬁgﬁga|n a better
under st andi ng of t#hgs inIURRRELRAIS tﬁ%%'e& tfionvc%r eSS a’isfgl?saﬁ%%‘é’r glﬁ,a

standard nethod for the generation o onsIsts Of
cel I's with | yHplrHsutions éﬂwedsfplaemhqd@chwavegmﬂmﬂmdlaﬁﬁwﬂ zed

and M1 Stel n Eare ganRibieiRs Sl BuckaRernd iclifng efiteg poionSor
represent themﬁﬁ@td%?mﬁhﬁﬁeekﬁ@ﬂﬂﬁ@ﬂﬁmn@rﬁﬁg@a@nh@eoiheyenaemﬁem&mhﬁ

avai | abl e and}nhm& m&tétéggd%ﬁnﬂdﬁg }?cl %bg%gg%gﬂi%? en ant ! %“3%1 a81 he

i mmune responselnt ese mce Is C cteriz ar|
T-cel | déPi veucieys Best calls, prbagirilsof meviag @nc‘aubﬁﬁhbrebﬁ ipthediog empeutic

(revi ewed i n fBehil@on8 WlinkiRBKeHGYandAidicedReV. | mmunol . 13, 151-177
(1995)). This 25Th2- i ke response i s acconpani ed by the generatlon of

hi gh | evel s of antigen- sp antlbodles Fi nkel man et a
Ann. Rev. |tninunol. 8, 30%‘%%&(%8‘%})) NBIQNes with an
increase in the f rraguenemBlodils aafk gegem@ Lo sl 888,20, an

i ncrease in the nunber of hybrids ow'n
gener ati on ofPCEPTHNH ifective aP@P#R#dfOefhe m@hﬂnmn‘i oiftchrivhs disedsns.i k1 addipiendent

15  mAbs can represent a powerful tool to gain a better understanding of the

immunopathogenesis of various diseases.

A standard method for the generation of mAbs consists of fusing myeloma
cells with lymph node cells or splenocytes harvested from immunized BALB/c mice
(Kohler and Milstein, Nazure 256, 495-497 ( 1975); Kohler and Milstein, Fur J.

20 Immunol. 6, 511-519 (1976)). BALB/c mice represent the host of choice for raising
mAbs since they are readily available and, when sensitized with foreign T-
dependont antigens, the immunc responsc in these mice is characterized bya
polarization of T-cell derived cytokine production toward a Th2-like phenotype
(reviewed in Reiner and Locksley, Ann. Rev. Bnmunol, 13, 151-177 (1 995)). This

25  Th2-like responsc is accompanicd by the gencration of high levels of antigen-
specific IgG1 antibodies (Finkelman et al., Ann. Rev. Immunol. 8, 303-333 (1990)),
which correlates with an increase in the frequency of antigen-specific B-cell clones
and en increase in the number of hybrids following B-cell fusion.

The generation of a mAb by the method of Kohler and Milstein is dependent

30  upon the success of a complex biological process coupled with the success of in
vitro techniques to harvest and immortalize the antigen specific B cell of interest,

Nevertheless, some antigens produce only low or undetectable antibody titers in
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30 upon the success of a conpl ex biological process coupled with the
success of in vitro techniques to harvest and i mortalize the antigen
specific B cell of interest. Neverthel ess, sonme antigens produce only
| ow or undetectable antibody titers in BALB/c mce nmaking it
difficult or inpossible to generate hybrids follow ng B-cell fusion.
Therefore, in order to inprove antigen-specific rri Abs generation
using B cells harvested from Th2-bi ased mce, there is a need to
increase the frequency of antigen-specific B cell clones.

5Furt hernore ronnent a such as stress can affect th
generation of® w FopET ”ﬁ%’ﬁ’@r‘%&%‘zgéﬁ fraRossikly ipgencraigiyhtidetolioying Q“é%]é
at the tinme dhsieonTiastfovd, iIhOIﬂBlt ’tb@ﬁﬁrc@e Qﬁﬁ péﬁﬁb‘@@%b@hb@ﬁgﬂubmgB
responses thrg@ h ei Eﬁﬁf% é‘ﬁ:@% vvnre ation corticosteroi

bi ndi ng | ynpH %‘iaé"? T I%Sﬁ F%S&@F?%@tlpeﬁa%?ﬁh%ﬁswé%?ﬁ/e
factors (Boryﬁmmaﬁcﬁédmm Gen Hosp Psychiatry 104:59-67,

1982; G oss and J Anitn SCI 66: 2091- 2094, 1988). 40
is a cel Igsur f acelFﬁgg"éfB}O(S?’ Py apRTRentl fasiors Sus %ﬁ“??'?é’%ﬁ%%‘&é@e gFeEtpn

nmat ure B cel lo$a prapet himabdtat eesPoreel Anfifdls §1badeeddas strésdht SR Bn e dotitact
B-cell acute I hoc tic | eukem i S not Elessed on pl asma

cells (Cark” g\?ﬁefad%ﬁeéiu an@%o%%re(‘ffé“@%t?m ejtergitegt expressed

on nonocyt es dodenﬂnlahbﬁ bgzeba}tsost&bﬂisﬂalit&img’ﬂbrnﬁﬁb&yse sﬁﬂi&esl&etﬂidu Ekliea|
cells (van Koot en. ang%Banc

Leuko. Bj.ol. Q7:
CD40 has beeRFGiiRE° “%%?SE’F cgdrﬁﬂ%%s%g? ia’é‘%o’a’ﬁerﬁﬁ?nﬁﬁ’é éPSyc idtry
i nfl ammator y4r5@s@br1§% (Elﬁsdmitfaegei anahibd $y66:2080112000) BXB8).Li fe Sci.
58: 4-43 (2001
primaril y( on T) )cel ( g@ﬁ‘tﬂacfe reﬁepér %Eég eff@felssea%he ?ﬁga%gg all mature

(1993)). Act BrerllsomosiimaBD4 B-ocil Bah@ah&ebym&méhﬂy mlnl aCte $espRcp |
proliferatio | at SQ. sSWtc
ger m nal cent glltnE %"ﬁq %{rl]& eg{ﬁ%ssefl Orl%ﬁ%%a °ﬁﬂ%¢a'f1‘?.e rg{geﬁ%ﬂ% 2\9’36
response ( Ka\ﬁia%’@))etlt Bwlalso exprassedtop dorbB¥ted, F8n(liBOA)1s, dtdethietiblicets, aad .
Proc. Najs AGagh.if %%gg 1 ) ss! of
CD40 by anti - %%’46 éeusléjﬁona%me& &%égr%%%dlg?u% %“’?eﬁqr 5'15%6&)9)‘
25proliferation, maelbeelfafwndtdmedlemtalmmadwméa Gamhometand| .
Nat ure 361: Ah’la
4313- 432] 199% nt lf’é%g%’)“ses'@ iR ‘tl"g]rba 19bof Geu ey iéfet]i%er?gu‘é 4 to
activate and (%Q%D)l f@%hmdr dsa hmg?vralbl thtﬂﬁba:syﬁaamd pifinslyhasT celiul t ed
in increased e neration u
hybri domas or r}:& fg%gg}ﬁ X b J%6 @B%})gt f““”ﬁ%’ﬁ?.OES&E‘R@,OqP@adH?W
299- 304 %@.99@)040l_lme¢1 keuses B cetl pmllferaﬁpmtddﬁdrmtwues,,nniﬁmog&buﬂﬁ Sotype
(1995)). In addiil, ! q?” CD40 ant i bodi es
i nduces honot yps;c %&ﬁem gﬁ@éﬁ‘?&r aeﬁrggﬁngr?n%lrl?l t]Lgﬂf)ﬂe]lreen Ilné?l oF
tonsillar B- Isshpifgdiewsbé ma(l; Jngpuunity 1: 167-178 (1994); Castigli et al » Proc. Nat.
Acad. Sci, USA 91: 12135-12139 (1994)).
Crosslinking of CD40 by anti-CD40 monoclonal antibodies mediates B cell
25  proliferation, adhesion, and differentiation (DiSanto et al., Nafure 361: 541-543
(1993); Hollenbaugh et ak., EMBO J. 11: 4313-4321 (1992)). Anti-CD40 agonist
antibodies have also been used to activate and amplify human resting B
lymphocytes. This has resulted in increased cell numbers available for the
generation of human hybridomas or B cell clones (Niedbala and Stott, Hybridoma,
30 17:299-304 (1998); Lagerkvist et al., Biotechniques, 18: 862-869 (1995)). In
addition, in combination with IL-4, anti-CD40 antibodies induces homotypic

adhesion, proliferation and differentiation of tonsillar B-lymphocytes into Ig-
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producing cells (Bjorck et al., 1998). Thus, a need exists for
i nproved net hods of antibody generation that can increase the
frequency of antigen-specific B cell clones in rodents, such as
BALB/ ¢ m ce. 5SUVWWARY OF THE | NVENTI ON The present invention
provi des a nethod of generating antibodies conprising inmunizing an
ani mal capabl e of producing anti bodies with a B cell expansion agent
along with the target antigen. The target antigen may be a T cel
dependent antigen or a T cell independent antigen. I n one
aspect of the.] I e xpansi on agent is a CD40 agoni st
and the use §¥52M%%é%858§%?%f5aghgﬁggs an anti-CD40 anti body agoni st
or a portion of anhastd needBistirfor nguyyed mehadsd sntielympsnbatonfhat can
anti gen speci;fi bl anple, . d t. bejng i ni

The B cel | onpacsr ok entbe SXOIR s Bl AR REIBR. i RFET e
BAFF (BLyS), Me6, APRIL, CD40OL (CD 154), and anti-IgM 1L4

co-stinul ation. The B cell expansion agent of the invention
can be used along with a seconeraadety dieiid INvEREIOR targeting
and/or B cell differentiation. An exenplary targeting agent is CD21.

Exempl ary B cel |l dkff taft] ts ar ol de rotei,n response
(UPR) pat hway co rrgf e é’ g{sglqtaﬁﬁgéd\}%rﬂip g%g@ agagt Odsj%fe%eln? ]iagj‘g PR pt i on
factors. compliging hranye iZmrkrofnimhlecapatds efiprodumignintivodics ethR B edll

expansi on ag 1Nl [ rotekn for in the . for

DNA encoding%# %%Eﬁggﬁ?ﬂgﬁ%%%§$§%ﬂ%§gﬁw;g%%QQgH%%ﬁg%ﬁgﬁgngw*pﬁéﬂ%ﬁfn
addi tion, thelepengeny angigpraoist Greel guicper(dent aptigerei n or DNA form) can be
coupl ed to or adniypi i I ecul e. . For | 2

the B cell ex pansilglﬁﬁ%g%%?t @ﬁé‘%ﬁ%&e@ ’?ﬁg%luceé%) Aséot?rq‘gggtelsgr%? %ﬂaggmﬁ
smal | nol ecul@dd giernse ha fE¥ 0 szonish shdhodym et fiviantibody agdnist ane bbition

aspect of therhp \ﬁﬁt’f‘ﬁm1 an@ifo&%;, il?créaggsetﬂg n{u?n}:%:rmapéﬁfll %e% g%%g ER f’!‘_IPll. gen

and B cell expansion agent, dantigen-speci are 1 Solat ed.
Ant i body pr odteTplg: el odent bgingdmapmidede dhé Bowllehpansimi sgheratd bl tbeod

or, prefer ablpyeseﬁﬂﬁvéﬁbﬁ%{ha&ﬁsd Wéﬁ’ﬂpﬁ@ﬁgy@, 6 WIBRAS B4 t{%‘?{]hsq, and

suitable animals, e.g., rodents, that een’ I miini ze
anti gen of i tBrle¥yIlgre-gmuationexpansi on agent. Any other suitable

host cell can al sqgy : LOg, r ne Q)
nucleic acid encogﬁiIE;B ﬁ%ﬁ%ﬁ%ﬁaﬁ%ﬁ%@%% gﬁ:} oﬁn rc%%g%;é édo%i&\lfé\rﬁ’ﬂggg £eoid

thereof, of EAEERSewed for/aretionandiprs pabdifforatipton abexaiery fargeting
reconbi nant  Gghiigs eﬁmh@xénﬁ%%t@@emgff@ﬁ%né&lg%%&?&?a&tﬂn&&iﬁgd Fid L Ons
nd cloned b rrutl

or other suitable known nethods, a rmting on or
cel | sorti ngrewpPnsstHER) RAGWEY verpeusts @dvasiowhB chll prasificenanintivodi es
wi th the desigggsspecificity can be selected by a suitable assay
(e.g., ELISA). The present invention further conprises isolated

manmal i an, i ncl udifhgre DEthebef the prasewineation frB colh axpapsidn egertivan bhave

been gener at @edmuSitAi@d dn Fro®&h ForBX RAMS it SESRE. enicgaﬂ'fé] aglobut Hbsdnsion
fragnments, cleavage products and ot her :
agent, or combinations of them. In addition, the B cell expansion agent (in protein
or DNA form) can be coupled to or administered along with a small molecule. For
cxample, the B cell expansion agent can target the B cell surface and the small
molecule can enhance the antibody response.
In another aspect of the invention, after a rodent is immunized with an
antigen and B cell expansion agent, antigen-specific antibodies are isolated.
Amntibody producing cells can be obtained from the peripheral blood or, preferably,
the spleen or lymph nodes, of humans or other suitable animals, e.g., rodents, that

have been immunized with the antigen of interest and B cell expansion agent. Any
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specified portions and variants thereof, as well as anti body
conpositions, anti- 5 idiotype antibodies, encoding or conplenentary
nucl ei ¢ acids, vectors, host cells, conpositions, conbinations,
formul ati ons, devices, transgenic aninmals, transgenic plants, and
met hods of naking and using them The present invention al so
provi des at | east one conposition conprising (a) a nucleic acid
encodi ng an isolated anti body generated using a B cell expansion
10agent and/or anti body as described herein; and (b) a suitable

and/ or phar MRGEY | €.al table carri.er or dil.uent The
present Ioi nvent | o%h%a}ri% %S?g%?ga\ﬂ azsé)gbca ¢ °§sefp%ﬁsé£gdue‘t%?r85’§9u§@heé’rd8$eé’ﬁus

usi ng a B celtucleiqreidénsadiagen tntoniyogictified fopmeet dredriaftQhersof, of the
admi ni st eri ng,.a.Lhetapgyt | tive anount to .nodulate qr .trea
at | east oneq)éi@sg ease or H‘cgﬁ‘gﬂﬁgﬁ&.{sﬁ(ﬁﬁ%ﬂgﬁ“r&g})ﬁeﬁ 0?}8?9‘8?3 ?ﬁnq’iﬁf%f’
or patient andingrselepiiveruliues conditions)merthertsojtade koown ngttmds,ehdcktled by
condi tion, as;kRAWR;id& I escribed herein. The
present inveni{on¥g1ggn%ggﬁﬁéggﬂgﬁﬁﬁﬁgéﬁn%ﬁ%nggm 8S|F¥%Wgw8€VV%8°
and/ or met hodntpodies wiklethy dssiresl sphafigiecan teaklepted by proajiityle aghy ¢ag.| v
effective amaynk A9f at | east one antibody generated using a B cel
expansi on agent, according to the present 20i nvention. The
present inventi on Thgmresent pyeniod Surtier coropistes trodtanhibodliag éndudihgd
using a B celyinRxpRnh@h, agSRL | i) N9teq"QLnodl sing
at |east one disease or con itﬁéﬁ?ﬁ%%EJL%gﬁf?B%%Eﬁﬁﬁg%qgﬁﬁgﬁfdggaﬁaI or
patient and/ SEPAISIGECHpIMEBIRReieyENs. fagments, desiapgp@dnest atddther

condi ti on, a%%)i‘d?ﬁﬂ‘ﬁ)drﬁoﬁ%dﬁfaﬁaﬁgﬁ{e 0£.33 WHRSELAGd:! %Engplogiﬁ g2 Ihe
present invention also provides at [east one conposition, Jevi‘te

and/ or et hotiowpe gatihaséssy ercodingion geroplemgniaty Mteie adide vettesasmt otlls,
condi ti0n, aceRPHLAGhs, BorhbRafirE SORhul AYRN QLS. fgzln%g IH%QIY&%%%L% S
nmedi cal device, conprising at | east one iIsolated a & ody géner§ ed

usi ng a B celPlngy paheicrdagenekingped wiivg e device is suitable for
ﬁg?g;a; t iBngelo[ adminB ipedseht iRGentiBR aRb pkdRARk 2PREstIRE Epﬁgysi%qu’t@rﬁﬂlg (2)
a nucleic acid encoding an isolated antibody generated using a B cell expansion
10  agent and/or antibody as described herein; and (b) a suitable and/or
pharmaceutically acceptable carrier or diluent.

The present invention further provides at least one antibody gencrated using
a B cell expansion agent composition or method, for administering a therapeutically
effective amount to modulate or treat at least one disease or condition in a cell,

15  tissue, organ, animal or patient and/or, prior to, subsequent to, or during a related
condition, as known in the art and/or as described herein.

The present invention also provides at least one composition, device and/or
method of delivery of a therapeutically or prophylactically effective amount of at
least one antibody generated using a B cell expansion agent, according to the present

20  invention.

The present invention further provides at least one antibody generated using
a B cell expansion agent composition or method, for diagnosing at least one disease
or condition in a cell, tissue, organ, animal or patient and/or, prior to, subsequent to,
or during a related condition, as known in the art and/or as described herein.

25 The present invention also provides at least one composition, device and/or

4



expansi on agent, anti-idiotypic antibody, nucleic acid nol ecul e,
conpound, protein, and/or conposition. Also provided is an article of
manuf acture for hunman pharnmaceutical or diagnostic use, conprising
packagi ng material and a container conprising a solution 10 or a

| yophilized formof at |east one antibody generated using a B cel
expansi on agent. The article of manufacture can optionally have the
contai ner as a conponent of a delivery device or system The present
i nvention further provides any invention descri bed herein. DETAILED

DESCRI PTI ON O: T E. | 15A!. |
of de Hexa(ft Jtagnosuf% %tdl&g‘? 0& cﬂﬁ&ﬂﬁﬁ %G(Q'Hl;ngqg bhe

limted to parant e &7 |ons
speC|f|cat|qnmameHhamgmn |ncorporated by reference as though fully

set forth. acfwaef@lséﬁfed?c%paor o, Bt sgﬁﬂgméag{ SheABSL 'eg ahi¥ddy

cl ai ms means polyc *0 nmonocl ona otypi C anti bodi es of
fragment s t hemented ising alBicald expansioo agelﬁmﬂlqrﬁntt@t dayree inmytapledori n or

pept | de o Alblohde BPLEf! Ferlihe GOBRE bERBhe) £ARLad RAIL BLAT an

i mrunogl obul T'n o . suc east one
conplenentarutymﬂ@megmimmhgdmé@ﬂdﬁmb@BRFW@@ﬂ@ENéaﬁymd%<$ﬁ@ﬁﬂmbﬁﬁﬁﬁnor

a ligand blnglqgwggﬁghﬂgnthereof a heavy chain or light chain
vari abl e region, eavy chain or light chain constant region, a

f r anmewor k reglon-AbpPawyd@b$ﬁn@ﬁui¢ﬂﬁﬂﬁmmﬁ@@ugﬁmhggmwmbﬁ@ypemmmlor
limtation, Em%&:{)ﬁa %Qaa ﬁ?&h%?%g@% Aok &6 200Pd Por@hd RBHrising a solution

nlnetlbody, ast one portion of a receptor or
bi ndi ng ¥ ot e Wyomléw f@&n of et leptt oppetdrdy gPﬁﬂfﬁe‘é‘ﬁi%% Brsthrxpivsidne

present inv eg%] esﬁﬁ&e J Eiahﬁﬂ&u? éah%ﬁbﬁa}ﬂyf 1t RN codfalrRe hi$a Bomponent

specific lig not |n1te t0, where such anti body
nodul at es, d@%&@@@@g”kWﬁ@ﬂ€§§§§n ant agoni zes, agoni zes, mtigates,

al | eviates, blockgy @Qbé}%@ehém R@&x&g%%ﬁﬁe@ﬁﬂ/@{}edn@ﬁ%Effc@il’o%h%ﬁlh at

| east one activity of binding, or with receptor activity or binding,

invitro, in situ and/or i,n vive. As 8 pon-Limitl 0o evrion

15 All publications, including but not limited to patents and patent applications,
cited in this specification are herein incorporated by reference as though fully set
forth.

The term “antibodies” as used herein and in the claims means polyclonal,
monoclonal or anti-idiotypic antibodies or fragments thereof, including, without

20 limitation, any protein or peptide containing molecule that comprises at least a
portion of an immunoglobulin molecule, such as, but not limited to, at least one
complementarity determining region (CDR) of a heavy or light chain or a ligand
binding portion thereof, a heavy chain or light chain variable region, a heavy chain
or light chain constant region, a framework region, or any portion thereof (e.g.,

25  without limitation, single chain antibody, single domain antibody, mimetibody,
minibody, etc.), or at least one portion of a receptor or binding protein, which can be
incorporated into an antibody of the present invention. Such antibody optionally
further affects a specific ligand, such as, but not lmited to, where such antibody
modulates, decreases, increases, antagonizes, agonizes, mitigates, alleviates, blocks,

30 inhibits, abrogates and/or interferes with at least one activity or binding, or with

receptor activity or binding, ir vitre, in situ and/or in vive. As a non-limiting
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exanpl e, an anti body generated using a B cell expansion agent,
specified portion or variant of the present invention can bind at

| east one target antigen, or specified portions, variants or donains
thereof. A suitable antibody generated using a B cell expansion
agent, specified portion, or variant can also optionally affect at

| east one 5of activity or function, such as but not limted to, RNA
DNA or protein synthesis, release, receptor signaling, nmenbrane

cl eavage, activity, production and/or synthesis. The term

“antibody" is, her . J nconpass antibodi es, digest-ion
fragments, s pé?:#? %eé ?)défg%lg%gg&ééﬁgd gsé?% ETNRS ﬁteﬁ%ar"‘lélc?fl,agiaﬁcm?a‘%ﬁé portion or
ant i body mi meteriget afthelgessppiniveitivg qeo bindomn seagf onandrizbioditigsn, toh sgectfiedi C

t he structur f ' nt,i b or...specified fra nt or
portion ther?ggws’g‘f: &gtlg %nglﬂ%%{sg% 2‘??21 %Sgﬁg%iﬁgﬁlbé@yﬁﬂerﬁe%‘%g? cell
t her eof . FunckpanHin deertgineatisdipodionder wmianigen-abiorgtiona iy Afpoea st hat
bind to asma i I . P t Lhpdy L ragnment.s capabl e
of bi ndi gt & o or e e FARPL e A1, kR A R B P el
to, Fab (e.g.relewp. apuersiasingavemonhe clbatbize,(aetivity, phyduptmsimi/or
di gestion andypakdial reduction) and F(ab')2 (e.g., by pepsin
di gestion), facbh (lzey{q ., by Ecl) asm n digestion), pFc' (e.g., by pepsin
or plasmn digesti ?‘?ﬂﬂfd‘ﬂ(i dy” is Bytheesintrindedliogmstipass apdlsddial digestion
reduction angy g4 &4akk : ; .ol ecul ar . bi.ol ogy
t echni ques) fragg%e_nt?g .arggérﬁggﬁﬁ%gazgﬁﬁgﬁe?ﬁ%} jiﬁrlﬁf\?}}éhrl aélﬁgf sye%n,meemﬁf)?
Col | i gant 91 mfOREF&gs podiops af antibodige that mimivahe srusture bad/pr fid citech fay
enzymatic Cl QaNBas: or SYSHEMEL L, m : ' . kn LN
the art and/or as doésl\c{ri bed her enltﬁp Ant | %%&?@%@P@?ﬁ‘% (I)lgﬁggdelﬁs
in a vari ety %8¢ "ppuges ool o Fiectivaplfipementsiodlydemtigen-bindivy Tipnomes that
nore stop co i t I

P COGaISoRAN AR BihD %%%Qm%@%, @ﬁﬁ%ﬁr&%@%@%gg@yf gﬁ%ﬂlﬁ

site. For exarTB[e,, a_conbi nati on gene ehcodi ng ‘a
portion can DBRPE5REERyHeRs hereph diclefingiunt vt dirdted de. Eshdodi, by peprén CHI

donai n_angl/ ordid¥sies, FRofqN, @Ipépgﬁhdﬂge%wn Er_maﬁa:illiial-]r- ciégﬁ ia%%.(@)g)’élt(le.gf,‘%y

of anti bodi es can _be jol ned together chemcally by venti

t echni ques, GFPERHSEHIOB) dprdr (6 @y Plasetin disgstiong. niichfeet. nbxupspsy Qelrstric
engi neering eebiidUese gl G0 di 4R | RAd¥%ior e%?ﬂe | Ry ol S
i ntended to i'gé;l éég an(t igbrc}ﬁ'i%e? SOhéa?éi n_gp\alitaj{ltrail agﬁéehoéln ﬁgo t nt%rﬁé%{%’!ns
derived from®o7" Creodd Bolrenterhiolgen tRebriTers Arements. miesrsgpbsse Ay the
sequences. Therhsmliedild fodlig OhubiliokaI¥apkl.on My | nclude amino
acid resjdues not Senlci(%de by human gerntine i munogl obulin

uch fragments can be produced by enzymatic cleavage, synthetic or

recombinant techniques, as known in the art and/or as described herein. Antibodies
can also be produced in a variety of truncated forms using antibody genes in which
one or more stop codons have been introduced upstream of the natural stop site. For
example, a combination gene encoding a F(ab"); heavy chain portion can be
25  designed to include DNA sequences encoding the CH; domain and/or hinge region
of the heavy chain. The various portions of antibodies can be joined together
chemically by conventional techniques, or can be prepared as a contiguous protein
using genetic engineering techniques.
The term "human antibody,"” as used herein, is intended to include antibodies
30  having vatiable and constant regions derived from or closely matching human
germline immunoglobulin sequences. The human antibodies of the invention may

include amino acid residues not encoded by human germline immunoglobulin
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sequences (e.g., mutations introduced by randomor site-specific

mut agen.esis in vitro or by somatic nutation in vivo). Thus, as used
herein, the terra "human anti body" refers to an anti body in which
substantially every part of the protein (e.g., CDR framework, CL, CH
domains (e.g., CH, Cl12, C113), hinge, (VL, Vii)) is 5 substantially
simlar to a human germine anti body. Human anti bodi es have been
classified into groupi ngs based on theft am no acid sequence
simlarities, see e.g., http:// people.cryst.bbk.ac. ukkubcg078/.

Thus, using eque im.)arity sear.ch n_ant.j body. Wi th sim.lar

| i near seque%%@eggcﬁqg'g"c%hlglggﬁsatyogmfezir}ﬁ gpdory g %%eé%’tcéﬁ’cﬁimﬁﬁli%ﬁm
anti bodi es. " vir@bdHunmmiatia mnoFiion(iavie).cihlse ds ted hagin) ghaoerm “human
CDR-grafting),.j Q - established chni.que for reducing.the
i nT aunogeni cit %}é% \r{:l%f%ros\gﬁ%glﬁ%aoﬁiy i’%gg °§§u]%%‘§;191‘3?(%?hp§’§ﬁg PEPIED (6.8,
sour ces ( comfim.yfrangarenk,) Ca Akt doamins i@ 0 ChboCdM) €:8Y, hege v waptis ons

(ADCC, conpl ivation,, C q binding). ,The engineered na IS
engi neer egpugﬁgg&{tﬁfeﬁ %I}e/rg a&r'ﬂl?Oq%Jlé%m%nf & %%ﬁbrodﬁi gﬁ”ﬁ&g,“ﬁ‘i’ﬁé‘?ﬁe}ﬁv °8Fpl e
CDR- 15 gr af telasgjfied inthgronpidenbased op trefwemtias ktid-septeatadimilBgtisse gieqs,

(CDRs) into f TRV fLen r I in.Jloss of bindin
affinity and?L gﬁ'ﬂ _&egéll%f i Ci %’ ig/ﬁ'%%m%/hgbc rS?SZT Irl;gPS’ TRRE alsﬁq‘%?Pﬁ%?m]flagWuWﬁF’ze
an anti body, aphetitulyivgth smileheodansapemedanbt chody as acmpdas tovaeiat i ons
such as consa&%ﬁg%g&laql%g&eggi d substitutions in residues of the

su

CDRs, and bac stitutron ‘'of residues fromthe rodent raAb into the
human 20% 8 amewor k “Hagieniastiqriydelko naltedtResiping FEDReashfingnis noare well-

di scerned or . ARy : isan for.structural.. ..
el ysie or " EoERbt et RTIIRRS LOMRAMGNCIPbr FhbIHI Bbadics..
3D st ruct ur e (M#he) fHep enescntic gpficen cymmaniyrmatémshaivafor mysbving dendffegtor

used phage i Tl V, I ! : Sitl o
S arlye me O Ao e s L o P Rl Mo
appropri at e Kogiaeced vsiegbe kechpBupnofgheletnladiglogs.thovtveer sidpit COBRs.  As
the dat agets ; ANt jner S,
S0 does The. EopirE Pt e AT R St ol b PLENES OBR T RRRS
Consensus or Tgewpcriselsageratie islopy ofhinding affinéy and/ohergyifisity bF thyroeigie!

of the frameysck BRAHENS SSmibbibluRRbly | hoBkei O NIEANENANL VBLEAD! ©

region fromseveral different human s can t _
approach to Fﬂﬁ%ﬁ’r’ ¥ ei4tions puchtay comsendive ymingl apicsnbbiaitonsgs irekibws of thehe
rodent sequeRgsR ahdiodcRGuPRBH TR ShAHES r%ﬂpﬁf%%mﬁg&nﬁéps and
has been terned "resurfacing” or "veneering." Known human 1g
sequenced’ ar dagiegerowepns fagk mujgtions). The positions can be discerned or identified
ncbi . nl m ni hpgoyd RAtd QARBESY £ Shotural iy sty Ml GO E b ABLBRLY YNt
at cc. or g/ phage/ h(ijb him IﬂWWW kabat dat abayse. cg?nh gp. ht rﬁg; ‘ W
ant i bodyr esoff e EBMle RSBty Thvarocasspifiafenionytyrating heompst
v, bi 00eST GlbcOiThsAPhbROMA! B3 HE Mottt EllosEllpo bt Sicnilart
cryst. bbk. ac. ukF&bcgo?s; Kabat et Vgiﬁr. ., Sequences 0 g’r 8% ei ns’ oi‘mu Ay,
many approaches have been used to choose the most appropriate human frameworks
25  inwhichto graft the rodent CDRs. As the datasets of known parameters for
antibody structures increases, so does the sophistication and refinement of these
techniques. Consensus or germiine sequences from a single antibody or fragments
of the framework sequences within each light or heavy chain variable region from
several different buman mAbs can be used. Another approach to humanization is to
30  modify only surface residues of the rodent sequence with the most common residues
found in human mAbs and has been termed "resurfacing" or "veneering." Known

human Ig sequences are disclosed, e.g., www. nebinlm nih.gov/entrez/query.fogi;
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5 mmunol ogi cal Interest, U S. Dept. Health (1983), each entirely

i ncorporated herein by reference. Oten, the human or humani zed

anti body is substantially non-i munogenic in humans. Simlarly,

anti bodi es designated prinate (nonkey, baboon, chinpanzee, etc.),
rodent (nouse, rat, rabbit, guinea pig, hanster, and the |like) and
other 1 Omammual s desi gnate such species, sub-genus, genus,
sub-famly, and famly specific antibodies. Further, chineric

anti bodi es can include any conbi nati on of the above. Such changes or

vari ations OQH on L v..and .pr.ef.erably retain o duce the

i ni nunogenicity i%‘bﬁ%}?%?gh rla%tW'éffé‘L?ngghalggF‘ﬁ%' el #8"on- modi f i ed
anti bodi es. Tabgdatabdyenem/tanbictipetyrv. anthoyicssired. ciMoalitdtbMBHG]; Yrww,
humani zed ant . ' oi nt ed. qut. that a _hupan antibody can be
produced by téib ﬁ%%h%ﬁ%%m%?ﬁlﬁfai org’r?(raﬁ%‘}'ﬁfé?’ia&“ﬂ?%@??wii‘ﬁw&’e‘wm%t
i s capabl e ofvexpresdibhgeiikhobigds) Kabat eal.r sagettes viRtbiAEENOg! obul i n
(e.g., heavyghal | hai p) ge Furt her, when a human
ant i body ?s arel ng}c}g&%@?eﬁg&%‘g ﬁﬁﬁeﬁagﬁh@%@nﬁci}&&wew PeERATREHHTF T e
a linker pepbiydefetanat. Ofemdie HummancoritnnnatzEy entbiodR s @bbiabgdiyason- For 20

exanpl e, an Ey.f N | i nker peptide, such as two to about
ei ght gl yci ne o(raﬂg equgér’r}i')laillﬁJ‘?n‘r%%Qaci d residues, which connects the

vari abl e regi on ofSimhglhentiodisaicsigaatet! pdreate gmbaibdyebat@Gh OfhiMhadbe

l'i ght chain. C I'trtltfﬁ t] re _considered f human
origin. o p)'Idﬁ}é _elrhfv’né)’?%h{a?g%’rﬁl e Pl éamﬁ%’% gPé%ﬁﬁ(e?ﬁn‘nggrcl ai ms
nmeans anyV noleunds demgnaibivals spdvies admblgenys, gemgesubratrélyamid heslyesecific
ei ther direct)fdies R N wthin the definition of
"antigen" is a pr o%se?(r%%tféﬁg(&)%%ﬁaé %ﬁ%ﬁ%ﬁ% oy rghide any oo 81 Qi bove.
i nvention pr SYfiHelenges do@siatans ogtoraitand grefareblyoethinsoriraducediant s. | n
particul ar, %henngida QE i anti bodies..in.
rodents, such as mce Ravi ﬁ%ﬁ%’%§w §£ %}gegEgl%%%entggoﬁ(}n %ﬁﬁf’%ﬂ)@b@@eﬁf
the Present [FHv®AtEKn-anfhasie distnctdredn Selrimedt pohumanized anfbolieast one
ant i body; gener at eg ;4$hin& a2 ubt ' AGE n opti.onal 'y
produced by a cell 1I ?nle, aumhgg%h%tgﬁ&@hg}?c an :Hr%:(r)r%?cteg:%' zaed)nc Mor
clonal  popuP&ebar gk eraukewetic e4ll that ig saneblel oflempuussing fitthgomily .

2051 gy A byl Sl A 2405 L5,
al ., Ml ecul §irtiegroWhenp hymapgnsibadn iy segleeliain @ruingd dbinain, anGbbdy, Sped ng
Harbor, NY (3888hse diail-PPeRRd @ Aot kB ALER huhan antibodies. For
20  example, an Fv can comprise a linker peptide, such as two to about eight glycine or
other amino acid residues, which conuects the variable region of the heavy chain
and the variable region of the light chain. Such linker peptides are considered to be
of human origin.
The term “antigen” as used herein and in the claims means any molecule that
25  has the ability to generate antibodies either directly or indirectly. Included within
the definition of “antigen” is a protein-encoding nucleic acid.
The present invention provides methods for generating antibodies in rodents.
In particular, the methods are useful for generating antibodies in rodents, such as
mice having a BALB/¢ background.
30  Antibodies of the Present Invention — Production and Generation
At least one antibody generated using a B cell expansion agent can be

optionally produced by a cell line, a mixed cell line, an immortalized cell or clonal
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5Laboratory Manual, Cold Spring Harbor, Ny (1989); Colligan, et al.,
eds., Current Protocols in Imunol ogy, John Wley & Sons, Inc., NY
(1994-2001); Colligan et al., Current Protocols in Protein Science,
John Wley & Sons, NY, NY, (1997- 2001). Antibodi es generated using a
B cell expansion agent or fragnments thereof 10can be rai sed agai nst
an appropriate i mmunogeni ¢ antigen and/or a portion thereof

(i ncluding synthetic nol ecules, such as synthetic peptides). O her
specific or general antibodies, including, without limtation,

manmal i an ant | i es. ..can simlarly raised. Preparation, of
i mrunogeni ¢ Q?Rq‘?g%%s?f‘b"ﬁ o r%gﬁ%fc‘f%hﬁ’a?ﬁ VéHtk?lBngIn Bﬁ?ﬂ‘g%ﬁeoﬁgeéﬁs‘ﬁ’élv etal,
per formed usktgCamyntduoipedis & MebdeniagBloghbJohnONEeABRPS @R Che., NY, NY

hybri doma is C fusi a i tab Lmmrial cell |in . 9.,
a nyel ona cel(fggﬁﬂr@?ﬂg u%’ﬁmé%f &%&f Mr?f’g c“ﬂlala'f ﬁ%%iﬁ?ﬁﬁ?@fl‘dgﬁb‘?i@g £014,
NSO, NS1, NSEditiag, ColdiSpsing ERMIRyr, RIXGBAYRL 658y afipLaimAAntiGpBed/AT, Sp2

562, Ok, AT RPH R G ot R DRERG o A o v

:c? ke, or 2?P@‘@den°]{ﬂ$‘¥i Mnmmmﬁ$,ﬁm.em,(3?94-aw)p?¢ﬂigﬁet
iision ce refr or. any_ qt her . sui e as
known in theagﬁlglyc?lgglteo?&g%g@%ﬁScéetr%%g?)%, 16390\}% gP?sf’ ﬁﬁy ’c@%?e’] and

the like), w2é)anti body producing cells, such as, but not linited

to, isolated or cl . (i pher bl ood, | h, tonsil, o

ot her imune or BA%Q??&%%@ g%ﬁﬁdﬁlglngéﬁggi BiPRH %%ggr %W%rﬁs théreof
expressihgy heznle wised peginst eh abpropoats tramtnagenPSntigen atl@ aqrorfisramenwor K
or CDR sequeRGasding! ; or,, het er ol.ogoys nucl eic acid,
as reconbi nant ormga ogéei:hcg%gl,@'@@lg%g‘l?c?&%géﬂé%}fcalﬁpgg?%‘ab?heﬁrs%ff?éf?%/?fti c,
anphi bi an, i Bgseal aniilkgshies] inghiding, stithoutdimittivanpamodBant entibgdienean dbyi ne,

goat, sheep, pii | Cops 1.C. r DNA .

m t ochondr i aflﬁ{gﬁﬂ?%rgsegwé%%ﬁd%cg |“g§}ﬂ8‘gﬁ§1°?r%§ﬁ&?y@nﬁfﬁﬁﬁl°%ﬁﬂi‘}b°ﬁﬁm,
si ngl e, doubpP®@degtionrgap be petfprmrdaing30h phitabih tzdthiqand the |i ke or any
conbi nati9n therepf . I : l.l.i.gan,

| munol ogy, supr :%%nﬁz?% er g%gl IE’R%Q‘?‘?%{% IF?\%%E%%?’;E% ??ge)ur%?)% {pportal cell
ref erence. AHRS {5k By denmeical lisalsieh asabutaios hmited th Sak e 8pZ/poXB 14 &ISO,
peripheral b\godves ArR!£he ; | f
humans or ot her suitable gh?%’f%‘%gﬁgg%gév%%g%gﬁ’ﬁﬁg%{f%gs‘%ﬁ’ %H%e
antigen of i Ateér@3i7, Mlep 1d4aheT V. M4, Pt-3, TUERIEA S WeHnKai), €0SAny

other sui tabkaihasi 16l rcaf) Ml 20B90REG HAL ARG BBuA1GhEr Q! 0dOUS

or endogenous nucleic acid encodi ng an anti body, spécrfié ragment
or vari heteromylomas, fusion products thereof, or any cell or fusion cell derived therefrom,

or any other suitable cell line as known in the art) (see, e.g., www, atcc.org, www.
lifetech.com., and the like), with antibody producing cells, such as, but not limited
to, isolated or cloned spleen, peripheral blood, lymph, tonsil, or other immune or B
cell containing cells, or any other cells expressing heavy or light chain constant or
25 variable or framework or CDR sequences, either as endogenous or heterologous
nucleic acid, as recombinant or endogenous, viral, bacterial, algal, prokaryotic,
amphibian, insect, reptilian, fish, mammalian, rodent, equine, ovine, goat, sheep,
primate, eukaryotic, genomic DNA, cDNA, rDNA, mitochondrial DNA or RNA,
chloroplast DNA or RNA, hnRNA, mRNA, tRNA, single, double or triple stranded

30  hybridized, and the like or any combination thereof. See, e.g., Ausubel, supra, and

2

Colligan, Immunology, supra, chapter 2, entirely incorporated herein by reference.

Antibody producing cells can also be obtained from the peripheral blood or,

9



5t hereof, of the present invention. The fused cells (hybridonmas) or
reconbi nant cells can be isolated using selective culture conditions
or other suitable known nethods, and cloned by limting dilution or
cell sorting, or other known nmethods. Cells that produce antibodies
with the desired specificity can be selected by a suitable assay
(e.g., ELISA). 1 OMethods for engineering or humani zi ng non- human or
human anti bodi es can al so be used and are well known in the art. An
anti body to be humani zed or engineered initially may have one or nore

am no acid regglg S_non- hu ut not
limted to, usgg1 §yr %%: Ll egfb%qyﬁ%ﬁgﬁg ‘ﬁrlﬂbrllmbaflf tgarosrm&?]%é'f“%?ﬁl?ﬁ‘i have
These non- huhess immiredzedcyith ﬂle@mkﬁe&famteresteﬁirag&ﬂpib,ynﬁoesmdye& sthat are
1 5often refgpiggh [WypsTold ues ich.are i cal aken
froman "inport" v%rAﬁ%Fﬂk coﬁ@f%ﬁ Sr “Gt ﬂ@ygﬁﬁﬁﬁ%ﬁ”ﬁw%% ‘ﬁ
sequence. Drmwkﬁﬁwwqﬁw#@naﬁgfmeqhanme&ﬁﬁbéydpenﬁﬂﬁﬁagnaﬁ@rymmww
ncbi . nl Mali Qe B e ediid ovagbl ast

at cc. or g/ phage/ hdb. ht %ﬁ%gﬁhﬁ%m%%% gﬁé cgﬁgggsﬁ%g Rﬁ§°ﬁh%$%%ﬁ»%
20kabatdatabﬁ%@“ﬁ@ﬁ&@éwﬁﬁgﬁﬂﬂﬁﬁwmmkwwbnmhho@mmkmﬁpesmﬂﬂekﬁk@bﬁ&ﬁommw
sci quest . comy &W%%ldQRQQQH MW#?

ant i bodyr esouﬂr Lo c%ni o ﬁl mhr‘lrp ?rrﬁell s\e\rNt\}Wg or other known methods. Cells that
publ i cl ast at eroéa‘em@é@pém E’stééhecﬁ%tr@;bﬂsciﬁbﬂjf canibaselected by a suitable assay
whfreeman. cogy % nsuQhogy/ CHOS/ 1mby05. ht mp www. M mi

org/grants/ | éc ures/£996/vlab VWA

path.c am%e. ukt - nMefods ki REFey R aribmaiging non—human or human antibodies can
meh. har var d. gewibBlel A SLd Hay uﬂg%ntﬁ' AV ohg “ nk.com
pat hbox. vvust hedut - ﬁ%enterllﬁﬂJ tn%g%MMM/ gﬁb eg L %% corn;
vvww. nal . usERBRFEHRtElp oy hare ersortymonyaino acid res1dues ﬁ'om a soutce that is
m ehi me- u. acndrpﬁmﬁ% @l 'ﬁa@ﬁﬁ'lﬁﬁ;@ed%r Vg 0

cancerresear chuk & . _bi otech. I?‘Busg mﬁ%llt ?%gi(}&ﬁelggmmte 063?3?
uci . | cun. nU- T“P%g%aé/ %‘“ﬁiﬁ EPn-HEmpD apKRe. acﬁcb@alﬁumre rPlaged by rCSIdues that are
hd. de/ i nrgunOpfasiBrefipked @6 Hs "Mi#:y@('t" f@éﬁu@@%h?&@r?ﬁrgwﬁlla‘%\k\éﬁ’fmm an "import"

i bt. unamdvirN_m ce. htn; [ wwww.” bl ol n

anti body. batYﬁrﬁ‘éleaRQBSWWOtbﬁld?ﬁm@hﬂfWWW sbipkenge.. uk. / - - ubcgOT7s;

WMV, Ni T NT C. aCKHWORIGERRNEKEARM0 B iosMW.e | wyrw.
path. cam ac. ul d HLg{lc?/ humani sat Flon/ TAHRRh wwww. W &

i bt . unam mx/3AP POy euet/ QUaY ARt WV W- %W?M/mh gov/igblast; www.
biroscl, m s 0kbd.oerbkgahadInl! MwileYor ofh carkibioh BERMERTS APt

al ., Sequenc
%% %atdatabase com/top.html; fip. ncbi.nih gov/repository/kabat; www. sciquest.com;

www, abcam.com; www. antibodyresource.com/onlinecomp.html; www.
public.iastate.edu/~pedro/research_tools.htmi; wwwvy.
whireeman. com/immunology/CHOS/kuby05.htm; www.
hhmi.org/grants/lectures/1996/viab; www. path.cam.ac.uk/~mrc7/mikeimages.html;
25  meb.harvard.edu/BioLinks/Immunology. html; www. immunologylink.com;
pathbox. wustl.edu/~hcenter/index.himl; www. appliedbiosystems.com; www.
nal.usda.gov/awic/pubs/antibody; www. m.ehime-u.ac jp/~yasuhito/Elisa. html;
www. biodesign.com; www. cancerresearchuk.org; www. biotech.ufl.edu; www.
isac-net.org; baserv. uci.kun.nl/~jraats/links1 html; www. recab.uni-
30 hd.de/immuno.bmenwu.edu; www. mre-cpe.cam.ac.uk; www.
ibt.unam.mx/vir/V_mice.html; http://www. bioinf.org.uk/abs; antibody.bath.ac.uk;

]

www. unizh.ch; www. cryst.bbk.ac.uk/~ubcg07s; www.
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5 Proteins of Immunol ogical Interest, U S. Dept. Health (1983), each
entirely incorporated herein by reference. Such i nported
sequences can be used to reduce inununogenicity or reduce, enhance or
nodi fy- binding, affinity, on-rate, off-rate, avidity, specificity,
hal f-1ife, or any other suitable characteristic, as known in the art.
In general, the CDR 10 residues are directly and nost substantially

i nvol ved in influencing antigen binding. Accordingly, part or all of
the non-human or human CDR sequences are maintained while the

non- human se Le constant regions may be
replaced with hu nacgjrk/(g?ﬁgér{e% % 53{}%3 Atit i bodi es can al so
optional |y b@dﬁ@mmcz-%m%wgldns@m@dfmum whswant i bodi es

engi neer ed W‘ﬂ%tlﬁn&rﬁ %B%%ne%ﬂ ﬁﬁhﬂlv&%for t he anti gen and ot her
f avor abl e bi ol ogl c properties.— 10 achiieve this goal, humani zed (or
human) ant i bé#¥isegnissavripsluépiithgnatdex. bpnie paivedeliyi.de; &a‘mﬁeﬁﬂ (‘;Bfeqmd:%ycﬁ] S
of the pagen SHERE e

engi neereg p??&ﬁgfs usl %I%%E%}egg?ﬁon F%elégtl( %1%3 tﬁ?ént al ,
engi neered, #wWdrmetAtehisreild byaglreavces. Three- 2 0 di rrenS| onal
|rmtrmglobullnrm fam.li

those skilled in tg ﬁ%ﬁgﬁ{ Oﬁeﬁq%}%ﬂé&é G%/gé J#%ﬁléggﬁgge i?n%cmc%or ﬁﬁgucc
il lustrate afdearzselmydify b@é@geaﬁhﬁﬁ@ﬂdﬁmﬁﬂmadwttmﬁmmuyom life,

structur es. obr &) qabathiandidated AAGLARNN.S UENGES mlspect | on
of these displays permts analysis e I e residues
in the flhct r§Hivayarsdinepidy @aminaiau@tainmiﬂymgbbmm mﬂgﬁncmmm]gcebmdmg
t he anal ysi s gf t at
i mmunogl obul i n CF f)ﬁ%éllggﬁ ﬁ%agnotf:t%ge#ﬁeﬂ o@?uﬁmg% l,dﬁﬁ/ %&eﬁgg %%Ez%ﬂgmeg
resi dues can™bde & oR BN TEIeTRBS Qféhp Y@}T@hietﬂﬁé cepyiars megisnsangy berpor t

sequences SOrc{p%EdWI'tﬁlﬁﬁ?ﬂhr&@ﬂﬁf‘&bﬁg%ﬁghar acteristic, such as
i ncreased affini tﬁﬂfor the target antigen(s), is achi eved. 30In

addition, the antPBHbediss gamoapsanallyiisdumeanizedpr e@!mn@l whuggent nay
conpriseir@ huiEddReeitinbged W@.ﬁtretgﬁﬁinrbf Tl ARARAK for ik Gher

enbodi nents, _the_ |ight chain gernline sequence Is se rom human
1/ K sequence?vp??@}el}?:}?]i?@wabﬁfppefﬁ%‘t Tq sphteng thipgosly huwedAMhurmm Al7,

A18, A19, A2:niAR@ics A23be Adbona 4 68300 A% o MalyBR of B L10,
L11 L12 L14, L15, L16. nﬂﬁmpﬁ% ﬁ 0 122 ai@ L 5% paté%m

L4/ 18a, L5, pesuendgs dE@VdIMlb G@&%Pﬂ@h@m@ﬁ?d ‘agd gngipeeredprodugisugas thirge-

certain enboginBasibaal héieks biad arErli\‘ﬁl' B g&d b ae, drs%Hi?éi\Bésk FiSee-
sel ect ed froH]S V1-11, V1-13, V1-16. VI-17 1/1-18, Vi-16. Wi
V1- 20, imppsigna W@ﬂogiobslm wpdéis arg pogimopdy availghle pad aw”aqlglar to

V2- 14, V2 15tho}9ézbklﬂed Mahe St dgﬁr/lguteyﬁrbv%ram\é?are §Va11y§‘le %vhlélfgﬂlﬁstra\@arﬂi
V4-1, V4-2,

20057 005504 FETAkPHEEEkI BieF GHmOP EhEscalFrener sgeriwes ﬁ%sei%ﬁsim@@éat\é\f)n

ot her embodi fRAlEIdYNEn3B IR HRREIRFUhdis URPI1aFs Forhfilslanf¥BaBRHRN

agent likely role of the residues in the functioning of the candidate immunoglobulin

25  sequence, i.e., the analysis of residues that influence the ability of the candidate
immunoglobulin to bind its antigen. In this way, framework (FR) residues can be
selected and combined from the consensus and import sequences so that the desired
antibody characteristic, such as increased affinity for the target antigen(s), is
achieved.

30 In addition, the antibodies generated using a B cell expansion agent may

comprise a human germline light chain framework. In particular embodiments, the

light chain germline sequence is selected from human VK sequences including, but

11



10 may conprise a human gefinline heavy chain framework. In

particul ar enbodi nents, this heavy chain human germine framework is
sel ected from VHL- 18, VH1-2, VH1-24, VHL-3, VHL-45, VH1-46, VHL-58,
VH1- 69, VH1-8, VH2-26, VH2-5, VH2-70, VH3-11, VH3-13, VH3-15, VH3-16,
VH3- 20, VH3-21, VH3-23, VH3-30, VH3-33, VH3-35, VH3-38, VH3-43,

VH3- 48, VH3-49, VH3-53, VH3-64, 15 VH3-66, VH3-7, VH3-72, VH3-73,
VH3- 74, VH3-9, VH4-28, VH4-31, VH4-34, VH4-39, VH4-4, VE14-59,

VH4- 61, VHS-Si, VH6-1, and VH7-81. See PCT WD 2005/ 005604 for a

description of r r i cul ar
enbodi nent s, ?l mjlefleéj%t ghé?éi 1!\9/%, ?&61 lfé% %qgh‘éﬁ 2hédy Agﬁ’a‘?g%

va][l abl e rEglA@ﬁ, Aé;rb?,ﬂ%i{aiﬁaLﬂﬂamgMﬂkngu@,er Lﬁs m@amg an:;Qﬁo j 102, Of
a framewor i Q S, ch a

2 Iy amesork 29550100205 fuxe SA, 89, 61 1S AUBEHISIE g b ol
is fully huminceriam enhelimenthatistipht shairurheagimERHEamERN is 5RERed B6m
FRH4 is fully,h SP4TR; € i E 2,.. F ,
or FRL4 |£})sJ axfgleirjlmqunleSj grelquéncle{[-}(:)g‘};jl ?E%lﬁ}r%ﬁ}]g%fﬁs%ﬂ’e‘?}%?’ gﬁ?pyll“s&?i"
human consensSu¥ldelilehd@sl.NGi-11.HE-parvi-¢4 az-125vi-aamenapkvisewdii, wo-
avai |l abl e at gt [ f h n ed
above). In otghgfg %%oﬁ?ﬁeﬁt‘gg? égg?’ EI 91 %qééaé?sﬁé%%agsﬁﬁ 2pRMAG s
a gei udi ne S§Q®Bﬁ$éﬁ’©é30@5/00ﬁ@ﬁﬁsﬁwr gdesttiptia) olhe dnffepmtgemlhimmuences.

consensus sequences b ared l{}%ﬂﬂ@l{tg tﬁé%rﬁfbo%% %’a \f\%eé( Lusinl v&r)]?’ rcI% ge%éeﬁagion agent

enbodi nents, the franework region is a
30HuUManNi Zat i 8wy sPmerigd mb‘@nﬁmgere’ﬁmahewmﬂamﬁambwmle hrlmemﬂaﬂ nventi on

can be perfo Efﬁ@gdlﬂ%@gth%%awwﬁ H@ﬁuﬁpgelmﬁﬁlagagéwg is g thz!i glg&eeﬁi

t hose described in, Wnter (Jones
R echmann et 1§IVH1%WIé433@iBQBVHé~ﬂ§8‘8ﬁ1 Ao VEH 3 IVEBL-69 V1S Vanes,

and Lesk, 3. b Gror 108 o IprbIERta ity Wb i i 2
Acad. Sci. UVE3A30.3GH%335VHIGG2YHIPRe YER-4t, VAI3-48, WHI+#VBIB-531 T 132823
5763102, 55733000 & Thaute, 2y Aeks  5ba0s e HaaH0. Tasb s
5530101, 5583@He39,50¥5438H 91 BEE761, MEIYF51, Y308/ 18RSOE 7830 St BETIYO
0892/ 01755! VoO0! TAais VoSO Taa " WEOr L 10 R B3Ee.  each
entirely incor por Kt eatiiderempbogimendy, dhedighé chain viniablawgeionfasdam besyychtied
E Qegel n. rm g—g{ gearg&%te Rl @ERPHL IR Smed 48 r@é%ﬂ QPQXeagpwéﬂhﬁg o & Raflehohed
' 20  region (e.g., containing 2 or 3 subregions, such as FR2 and FR3). In certain
embodiments, at least FRL1, FRL.2, FRL3, or FRL4 is fully human. In other
embodiments, at least FRH1, FRH2, FRH3, or FRH4 is fully human. In some
embodiments, at least FRL1, FRL2, FRL3, or FR14 is a germline sequence (¢.g.,
human germline) or comprises human consensus sequences for the particular
25  framework (readily available at the sources of known human Ig sequences described
above). In other embodiments, at least FRH1, FRH?2, FRH3, or FRH4 is a germline
sequence (e.g., human germline) or comprises human. consensus sequences for the
particular framework. In preferred embodiments, the framework region is 2 human
framework region,
30 Humanization or engineering of antibodies of the present invention can be

performed using any known method, such as but not limited to those described in,

Winter (Jones et al., Nature 321:522 (1986); Riechmann et al., Nature 332:323
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regi on. For exanple, in sonme enbodi nents, the Fc region has been
altered to reduce or enhance the effector functions of the anti body.
In sonme enbodi nents, the Fe region is an isotype selected fromIgM
IgA, 1gG I1gE, or other isotype. Alternatively or additionally, it
may be useful to combine am no acid 15 nodifications with one or nore
further amno acid nodifications that alter G q binding and/or the
conpl enent dependent cytotoxicity (CDC) function of the Fe region of
an anti body generated using a B cell expansion agent or simlar

may heone * RERsh a5 B 1 e SOPETL 5] orefioh o35
cy{ ot 'Oi(i cit yz_zmllylp@)p}dhdasa fﬂdhs@;kMd?iSt???:?Ol U@S%g:i‘agﬂegéﬁ dgProc,
e odi 11 ed” Nofrirhseh O d sBatH debabaisteg et Prbar Lt B

Am no aci d mudifateaNoons728828, savésEe, 3245 dROT48306% fM 76 5768 09| ement

W0 0042072, R & HEng A i B eeP e SRR os e

above, an FeszEgBONIBSENPCEIT UBSRIVEIR0, UBSS/NEERS IS 0063, Y1 aE03fhe

provi ded wit I r 10N, & g; Lfyi Cq
bi ndi ng and/ gﬁﬁ@gg‘g.%ﬁ%f3§ﬁu&#ﬁ§b¥%= 9%3%6};1% %g%%{?‘ggt y and/ or
ADCC acti vi t WOSE 449t BFO90 he13I00RR 223046, ¢a2eh pathelsbiheohomtaddicteiabi-ng or
di m ni shi ng i.0l ogi . actlvit g.,.1Nn a subject). Exanpl es of
ef f ect or fungeff?rgﬁcse’ %lncgur &Iﬁ%fetf U Ge%?%e%ﬁg?fellnr nited to: Cq 30 binding;
conpl emrebht dependéntertyt etibodimetty, th€&BE)bodf eompiep tin ultdied ¢. agmutated) Fo
ant i body-depg gent (f%l - r’rf%di at ed (SARels 0X| C] Ly (rADCC%( hagocyt 0si S;
(%1011. Fo (fmple, in some efbodimcnts, théa é: egig %ﬁnlfeeg g@érﬁg%?

down regul ati of ce utface receptors
BCR), etc. Suschcedfadbore thariftdtan®netions of hgantile dyhén beme egbodintentshibe

conbi ned wt i_ndi | 0., ti var i.abl e _danai n)
and can be aggges@gedg&giqsnoﬁggre%%g ﬁg)gis]%/%g I?g‘.’ igg%'oqé%’ %i"ﬁ%ﬁr hsat%g'says,
ADCC assays, CDC adtsmpéivelptor ajditigimlly sk anrplbe ysanketocambgereriat ecid

vari ant reqi i i . ] . . indi

i npr ovedf)%cyﬁﬁdfmﬁ?zr’]ﬁ‘ﬂgh ?.gé Spﬂg%é@%% aﬁm&ﬂ?cﬁ%‘?y%ﬁ%%&%ﬂ&% @iﬂ?y
and i npr oved boBDgaetioyitheJomplement dapindedtyeytotdxi¢ity (CD Eefhetonh dfliiag Fe

ef fector functi [ Lan regi . be
engi neer ed W&%%(ﬂ?% uc%gggﬁgean%iait%ﬂsg} ggag%f %} g’ﬁ%&%%%agwgg@f glﬁtIa :;/1% In
ot her enbodi relypentideniTire bivaling palymssidact naviidulasntmmyt ey bocrethsiddnds to
and, optionaldy, r L\ .educ " }
qener ate an EateaEBgayt CotbliflenARbltlohcoRER B hhos wBpre
reduced TDC axisting €Yq bimding astiviys optignally further hFgngrtiteedbilgmso vediatd €OChe
i ntroduced 0%52%%%&3{5&95&8 tﬂt%ﬁ%oﬁ%@ﬁ Rfﬂh@éeeicﬁ%ﬂeg&e‘%h&cé&%ﬁﬁ%'%Ei&'
Fe receptor ) and i1 nprove their pharnacokinetic properties.

col | ecti on omodifiratiorethetplicn Rl g apd/ermpdifr by edndemeitrigperslentnytdoRaity

h b 15 1| iql ; ' - '
n’g\égi nge(r)]f : E_gﬁgflﬁfrl] gxl%giggcglmteg, %?1 ez@ﬁnﬁé, in W@%&éon[‘%ﬂl&nﬁ?ﬁ&éﬁ&l 1088 porated
v reference.

25 As disclosed above, an Fo region of the antibody of the present invention can
be provided with altered effector function, e.g., by modifying Clq binding and/or
FcyR binding and thereby changing CDC activity and/or ADCC activity. “Effector
functions™ are responsible for activating or diminishing a biological activity (e.g., in
a subject). Examples of effector functions include, but are not limited to: Clg

30 Dbinding; complement dependent cytotoxicity (CDC); Fe receptor binding; antibody-
dependent cell-mediated cytotoxicity (ADCC); phagocytosis; down regulation of

cell surface receptors (e.g., B cell receptor; BCR), etc. Such effector functions may

13



human 1gGL for FcyRl, FcyRII, FcyRIIl, and FcRn and design of |1gGl
variants with inproved binding to the FcyR J. Biol. Chem

276: 6591-6604) . Anot her type of am no acid substitution serves
to alter the glycosylation pattern of the Fe region of the anti body.
G ycosylation of an Fe region is typically 20 either N-Iinked or
O-linked. N-linked refers to the attachnment of the carbohydrate

noi ety to the side chain of an asparagi ne residue. 0-linked

gl ycosylation refers to the attachnent of one of the sugars

N aceyl gal act osa se, ose.to a h dr am no, a

nost comonl glfhﬁg%&g IP‘F\?e %?%bm ‘%‘%ﬁ PRl t‘ﬂ? 0% if-oft 'ﬁ’éle

5- hydr oxyl ysvnﬁbtm@en&dwmnﬁem bedisekbeusing ogivut hoays@at FNCEsdihghssays,

enzymatic 25 hrment carbohydrate nmoiety to the asparagine

si de chain pg'&tcﬁg%ss@@qgg)&aésgayﬁ o gspar agi ne- X- seri ne and

aspar agi ne- X-t hr epsii axemphheneecax deferattys ananid caegion @f depintipsdl wike.

Thus, th presence her of thes i de. sequences i.n_a

ol ypept e, ErhteCla foprend by Roed REl b @ beRbegySouyrat on

pattern rray heocd hc@fv&ﬁ andl Qﬁpx@X@d@D@ ackyit@e | AtckgivoR eifef is 39s1féﬂrtﬁat

R L O N L e

Addi tion of gliyciSybaAtacavitsitias: réamc_tednemc ﬁcﬁ@l@nhof)thaﬂelﬁlsﬁdub@ﬂy,dnﬁy

That 1t cont SIS BRE 5P BT E=5P* PRESBoUE SECEANBEL FF SUBt FBD

sequences ( f axinddd (ie:glgaﬁl geieymo sy Fatdgioh @irlagiSyith ﬁﬁprexaimbantyactmty, but

gl ycosyl at i on var @9 ﬁcg‘ilﬁ’anéilam no _acid substitution of residue Asn
e

297 of the hEavy “c Y& 5T Tn may al so be made by the
addition of, or sEldnsmtatmmcmlab.‘;qbmafod:rcefﬁormrgea@ﬁdltnaltarthbﬁimcﬂm

ol dues 10 AR BEMRSER Ol oL ALkA] 08l RRLUBERL A 50 Gl
renove one ofA tdikcgbyciisyhat Fmr&ntseeth improved bimlimetotthe AcRmhoai teent s,

t he ant | ti i [ e | st hat
expr o0s. ot AL PR RRIERTOb,; GHED, TRl 1o S8 S3080e i Rudng Afon
such that 10h@ndn IglGl fadBsyRH BNRIL, FoyRTie amhFdRaodyl. deMethlod d@sG T e4riants with

produci ng anti bodi . re W)/ 9954342,

o/ 03011978, THRDRH: pIBE RS SO0 06 R0 AL Ao ana. et o

Nat ur e :3: ot echnol agythedfpd d8arki?Q, acﬂ@abi%tﬂ:&aﬁl seAids &niltdd @dﬁ/gl?iaj%;(rla&on
optional |l y generat i Munj zation o transgenic aninal (e.qg.,
s rat R o o B redlohanOR e P, BrrbiIRH Pl e Sty
produci ngp a b PRIledior ©-hkdil Maminbdl rebpdioaks atdhahesiCa the chrbiyetate
and/ or as known i he, ,ar |I's that produc t.i bod qgan

"ol at ed 1 offUEER SAFiHRFLin G PTG S Y b g
such as the ﬂ‘etalﬁedmeﬂlesemebﬁdhélmgetm-aceylgalactc?éaﬁﬂ&ggmaaom eexgtlhﬁtto @an

procuce 2 oBELE Rl IUERR A BRI 0k DL 1D, UL S L4G

20Pat. Nos: b:3- K@dré?ﬁymge hag, a&353,e 1£¢c54ﬁle&9<ﬁzgnﬂxoﬁ&5qﬂe2xﬁes for 625nBAb,
5,633, 4 61,016 5, 78 to Lon t
Jakobovi %5 Y e?@aﬁt%h\?@ ﬁ%ﬁaﬁ%ﬁy & g}t%e\%:{ %’stg%? Spﬁfag“\ﬁlﬁl%é%fmmi onber g

et at WO 98/ 2488dkes hrxrdbparggiat-ad-serit® a8d A3 B he-X onfaetige.athat X iV\ehy

94/ 25585, Kucherl a[)date e,ct a1 96/ 34096 Ku g_ﬁl ag&te et g EP 0463
151 Bl, Kuch&P{eFste- seri4roEs B BERINCS & FHIST OBPesPRf 0 f5gUosE
No. 5, 545 80maﬁﬂmﬁdﬁma&s a@bteﬂﬁhl&@jdbéﬂaﬁqnﬂeuggermnn etal. EP 0438
474B1, Lonberg et..at EP 0 440
Lonberg et athat Eﬁ%g’% 16’11@% eleéag%e a?t?%%% of e’éatmg by, fﬁ%“?ﬂnﬁﬁ?ﬁaﬁot

6(4)579-591 mbeddlyco q@aﬁen sed(afound\ai the pol@easitie.cmdir haddidd obd 919141))1;6
Mendez et al s 15: 146- 15 1997) ,.,Tayl qr. et
Nl e ¢ Aci dSFRRIPRTI0L 34 Sy 2gvsran oy epial Kaofor™

glycosylation sites to the Fc region of an antibody is conveniently accomplished by
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30 Tuaillon et at, Proc Nat! Acad Sci USA 90(8)3720-3724 (1993),
Lonberg et at, Int Rev Inununol 13(1):65-93 (1995) and Fishwal d et
at, Nat Biotechnol 14(7):845-851 (1996), which are each entirely

i ncorporated herein by reference). Generally, these mce conprise at
| east one transgene conprising DNA from at | east one hunan

i mmunogl obulin locus that is finetionally rearranged, or which can
undergo functional rearrangenent. The endogenous i mrunogl obulin | oci
in such mce can be disrupted or deleted to elimnate the capacity of

the ani mal t t endogenous genes.

Scr eeni ng an;a F%%[%’qﬂ ?’g{}b éscgog%ﬂfgncgtsﬁl%dt% g‘f c?xaéﬁlsrﬁrfeg‘?r nb‘frﬁPgﬁ??bBYe’
fragment s caﬁeﬂ?élbefbmm@ﬂeweﬂ&mfmvlédmksd ngcqm@m:bﬂeﬁéh) SRha@templary
orer e YOS Y 5 51 £ R L8y cobl ek o7, o

peptides for iI'ndlvi ers having
structure. ARtdBodhe altqretion meyy dfo beprdaey i epditiyn bf; lor allibq&ﬁmbﬁ bywedde or

known in 40 t ncescnbefro 3. to
5000 or nDreng%lE %gﬁlgg?ggeﬁmgﬁg? tQ?tPe Aeg ?y,&FPBﬁ%ﬂ% ‘f%pea?ﬁfiﬁgor 0-
aci ds | ong, &H%Pdcﬁlrf@ﬁy]ﬁ?l@m@lﬁbu%d(ﬁtlomlz& elmnge)oﬂAsrdsm ©1Yga chiiremove

addition to ghg@pt;l B EHonSyd hetic net hods for generating peptide
|i braries, several erggonygl r?gnt met hods have been descri bed. One

type i nvol ves t helragesisitagmifdimenis phd daibodyabine @re@mthiﬂ&nsum fs&ﬁ:@re@iedan
bacteri Ophaggelﬁrthﬁ%kﬁressE@&b(llﬂf) I@%Eé fgﬁl%B%L sl era%e dﬁg@%ﬁ ]3:@ sucﬁ that

nucleotlde sequence encodi n tlcu
sequencet? suBRT HHHdsSlayac '@éb‘é Pﬁfﬁ@dm Nep©Tls ﬁa‘tpewﬂuc&@ﬁnnbadmm shioisa

91/17271, 91£:38380re R4 ik93 i]rﬁW 0’3‘% 4335 QFé/dho1 gﬁef)%cg%sﬁ@tu%ﬁganopr o

generating libraries of pe des haveé aspects of
cheni cal synt¥EPLB T4 Ly Hﬁ%ﬁtﬁl niefeuBiotgbeglo@CT 7RALEIRD, Feb 1999

Publ i cat Na
patent Nos. %&%ﬁ%ﬁ?ﬁ%ﬁm&ﬁé%é*%%%zgﬁﬁf%%%?%% o TsRadr:
vector, and ScreBMiTgakineasisr.@opgmen eristaty and tiellib) esphblo mﬂfgmdhcmg a
suppl i erss aSrebélVdiid’ SR Gatibshadas &%);mbe@lr}gregﬂa %&g&ﬁ%ﬁ%& ﬂgyﬁb Zf%eé]ﬁ

Technol ogi es g TTRI’I dg eshl re, U ).
4939666, 4948¥ACdUCSEHFHE! 0@’4@5@8esol%sqwgguclsme@@ndf:‘»%@mmed using

5763733, 5764260l ndhRBIAAREs tRIAIENE Dl QiR ALl 5223409, 5403484,
5571698, 5837500, a55|gned to Dyax, 5427908, 5580717 assigned to

Affymax: 5885793, TRESICHIFNICE SrabsmirPeise sxApdrisiRdy! Tawkm etdidiss that bind

5750373, as saogmaﬁntaﬁug@maﬁ 86 ProdBEsk Qmwﬁ%%’éﬁ&ﬁ (e. %%%gogémﬁ%%%%?s

5693493, 569 t o Xoma supr
or Sanbrdok, 2 ?3%?%%87%8%35 Hotft: %235 8f54§=ﬁ@6: =6e?§e1r% 5 ARBRET.Gr38a5al so be
prepared usifngsad1d KRB, 78650 issued to Lonberg er al.; Jakobovits ef al. WO 98/50433,

Jakobovits et al. WO 98/24893, Lonberg er al. WO 98/24884, Lonberg et al. WO
97/13852, Lonberg et al. WO 94/25585, Kucherlapate e al. WO 96/34096,
Kucherlapate ef al. EP 0463 151 B1, Kucherlapate ef al. EP 0710 719 Al, Surani ef
25  al US, Pat. No. 5,545,807, Bruggemann et al. WO 90/04036, Bruggemann er ¢f. EP
0438 474 B1, Lonberg et al. EP 0814 259 A2, Lonberg et gl GB 2 272 440 A,
Lonberg et al. Nature 368:856-859 (1994), Taylor ef al., Int. Immunol. 6(4)579-591
(1994), Green er al, Nature Genetics 7:13-21 (1994), Mendez et al., Nature Genetics
15:146-156 (1997), Taylor et al., Nucleic Acids Research 20(23):6287-6295 (1992),
30 Tuaillon ef al., Proc Natl Acad Sei USA 90(8)3720-3724 (1993), Lonberg et al., Int
Rev Immunol 13(1):65-93 (1995) and Fishwald er al,, Naz Biotechnol 14(7):845-851

(1996), which are each entirely incorporated herein by reference). Generally, these

13



anti body encodi ng nucleic acid to provide transgenic aninmals or
manmal s, such as goats, cows, horses, sheep, rabbits and the Ilike,
t hat produce such antibodies in their mlk. Such aninmals can be
provi ded usi ng known nethods. See, e.g., but not limted to, US
Patent Nos. 5,827,690; 5,849,992; 4,873,316; 5,849,992; 5,994, 616;
5, 565, 362; 5,304,489, and the like, each of which is entirely
i ncorporated herein by reference. 5Anti bodies of the present
invention can additionally be prepared using at | east one anti body
encodi ng nuchgiLoAGh-feLo1RL QY I ni nts and cul tured plant
cells (e.g., ,butco?lrg!t Ie: m t e%ﬁ%g?n%%%%{s:cc}mﬁn& rrlg‘lkz%)m? ?Stﬁp%bﬂ%gsuch
anti bodi es, §peeregiekilipdeeusdhg infungtigraintremiangddner whiahtcupandesgOr i n
cel I's cul tur eghctiBeh efdrQAYerfiShi 2 THO B d o B bl | transgeni c
t obacco | eaves c‘elxpr essi gge r ec'ongfggdﬁg%oﬁlgfn%fnﬁé%ug@ O%lé%ﬁg&‘ mice can
successfiil | §e diseptedrrsielriadde cliniepie taoapacity of the eoimm itnpiotluqr aitiebdiss
e.g., USifg gikoitfibybBeRRMREET - See, e.g., Craner et al., Curr.
Top. Mcrobol. Irnnunol.” 240:95-118 (1999) and references cited
therein. Al so, traffsefurg witibadisefonsneeitidindingge dintiler priziress fmpmmms taarbe
proteins at GoVBREMPLRYQOMET] RPHIEHENS, 1ol lR Bi oG8l oAGL v ties
equi valent to thpseBE)Arcoduced_ ién&gt hei&r{%rlazfc[_g). |eﬁ'a?@9%{)%gf°§r%m? 8Fhe
purified frofffffatngalarebtlisetions sEpeptidesdor inglyisitalateraliers hatihg thegsiredved.
Bi ol . 464: 12Fmatich drk@9hreA NG ibSIALRRERS of 08B AN LRPPLES, 5
have al so beﬁg produced in Ialr, ﬁmun?g%eﬁgﬁ {h&gﬁg%%%?eglp glﬁgmsvge]ﬂs
i ncl udi ng® ant’®BBdyLE ﬂﬁ@lﬁﬁﬁ@m‘%ﬁ?ﬁuﬁ@%@%m EowFatp 0Gheri thord ieéno acids in
(scFv's), inkhyd] GnbaBasss SeRASHAH % RAb r Ot 885 ;
Conrad et al - oH ant %g? Biol. 38 101-10 ’?%9 ?‘%’r?éé% 1 81025 dming
cited therei Fi9STE, mantifiopin deciomomicel ribsermethodsdin omatampatido be
produced usi Hgafidspasa@NceombiaRlt DNAGRAHLH R hoe %ﬁe&?%@%e ngﬁfes

I em : 99-

also, e.g., Fischer et al., 6 Biotechnol. Appl. Bioc
(Cct., 1999) E‘BWPJ@Y okp PepPilp 87H&nS; ithecHHBte of pbagorophagd 998). Eath et

al., Plard Phytsriophapt9esticbnfids HOmklcolt dofh AR &lcofthy thegja%%ﬂﬁm Soc.
Tr ans. 22:94&9}544 1994): and references cited therein. 25The

anti bodi es of SHHEUPAVKIFSEBIF e S Mythopware desgebedn PCT-Ragast Rublicatiant ei n
with a w de Nange/10£71ab1/18940, €514448)andlon/ o2y ef erred enbodi nent, at

| east one mAb of ({)E‘g present invention can optionally bind the target
mul ti-subunit pr ot BCHEXHUCTY 19h g5RSratiny retes of ppptidssdiept espegs pibrpdiningfitro

ot her mAb cathebiidallsyinitesit ahdRkombinbhtnSIdRl tePPET ShidntdblcdiokNogaual

to or Iezs t%hgﬁsggo t Lé?? I\/}Ei ch as but not limted to, 0.1- 3 0
9.9 (or “hy farg A e éfflﬁﬁﬁ Sge 4lp. .S Ryicgt N 5,658464 and- 11,
1042, 10- 13, 5,648,268, PPridkSiighlaydiyarlcdN@6oR bnd ShdBinbas SleRon@Rrciall

determ ned b rf ace pl.asnon resonance or .the Kinexa method, as
practiced by’x’taﬁag%%g SE?J} Eiupplilqgs ixsnlémgpgegn (Carlsbad, CA), and Cambridge Antibody

Technologies (Cambridgeshire, UK). See, e.g., U.S, Pat. Nos. 4704692, 4939666,
4946778, 5260203, 5455030, 5518889, 5534621, 5656730, 5763733, 5767260,

25 5856456, assigned to Enzon; 5223409, 5403484, 5571698, 5837500, assigned to Dyax,
5427908, 5580717, assigned to Affymax; 5885793, assigned to Cambridge Antibody
Technologies; 5750373, assigned to Genentech, 5618920, 5595898, 5576195, 5698435,
5693493, 5698417, assigned to Xoma, Colligan, supra; Ausubel, supra; or Sambrook,

supra.
30 Antibodies of the present invention can also be prepared using at least one
antibody encoding nucleic acid to provide transgenic animals or mammals, such as

goats, cows, horses, sheep, rabbits and the like, that produce such antibodies in their
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The affinity or avidity of an antibody for an antigen can be
determ ned experinentally using any suitable nethod. (See, for
exanpl e, Berzofslcy, et at, "Antibody-Antigen Interactions,” In
Fundanment al | nmunol ogy, Paul, W E., Ed., Raven Press: New York, NY
(1984); Kuby, Janis Inznzunology, W H Freenman and 5 Conpany: New
York, NY (1992); and net hods described herein). The neasured affinity
of a particular antibody-antigen interaction can vary if neasured
under different conditions (e.g., salt concentratlon pH). Thus,
neasurements_of %ffi ni.t and b3t herd ntl n- bi nd| n ramstei%lﬁ 8

KD, Kon, Kof ) ara hiareranry®Rades ‘F NBAPERFd Se% 156 E”of
anti body andliamtd geh]S m@htamtz&mﬁqn sedopaf 873, 316@[‘1 8&9 9&2 Qi'g%&i 616;

emboal ment o PHACHr GLRHE RVLHE TR 22 BERAPRR Si=ey ngpPoRiphaeein by

fol | owi ng i nraferezeEt i on and boosts enhances t he i mmune response to

antigens {hat pro e t| bodi

specific éerrbodl rreﬂ{dﬁijlh?orldlér)oft h‘% ﬂé§e mtvﬁn §°%Pﬁ§§1t18?alm HrﬁRfé?# ‘l‘sél?g fts
useful in thagenepptihaly eo.{:ocamg nypdeic s@d o pnomcﬂegﬁnsg&n& platheaahdilthedi es
gener ated by f e are us f as, therapeut i
agents, diagh fg@fle(i;@ gtbgh}f‘g ngtrt nglgg&(;{éf (t:cf?arg%)aang'n ‘StHat produpe, sy agﬁgmﬁeﬁ’
enbodi ment oﬁpepif@dlpnvms powmarianksan oAt pags pmlmmilsr. emimmd fhefroant Agen

be = prot af nar iRl hBSRe elab el skiSelhd readriBuRR IR "
cell | ndléibenbl@mbeamwcgeasﬁ(ﬁmbdjm mrgvide f;argi@aramdltsmﬁtbodmtdnaﬁ@sjtemﬂ' ece) |

i ndependent C iC
prot eins and ép &Gfé arltgi’;1 é%ﬁk’%) Ot;E)n é(rceg(ra\lic reglfelpy nfFat e

nai ve B cell W@n@r%%lﬁfelhﬁﬂ@ﬂ@ mdtrﬁigmyesrcefsp@hmeg (ég@mafambmchzgme in
t he absence C

boost s, & B Gl ey haaay SR e i oI ol b ol RERESIA vy
generate a hrghéiolegiedaeticiievfauiisingtntheysarpdiced B olbbd recdmobisantispstems
Th2- bi a h e f met hod
of the ﬁen?ﬁ%ﬁtﬁeg ﬁé)rﬁn gﬁ'l[llél g‘ﬁ‘li%esaﬁgﬁ? sﬁt %(ﬁ%ﬁ%s‘&gﬁ EHHt &ﬁ%i

ant i body ago"r‘ﬁ‘bi27oi:47a(1ﬁ89)tarndﬁe%fena¢ﬁ caiifrdﬂhe@moAaanacbmi;avetahafoeen

i ncreases t hgQidaeh Iéi‘ée %ﬂ&ﬁxﬁ?ﬂoﬁgﬁﬁkéén& QbR in Qi £ AR ldﬁ

rodent being i nmuni zed expansi on agent use e
present i nveﬁﬁ%ﬁeﬁfmycfmbs%u%@chAF@t(bBws;vab) enolwm wbdmds(c@@
154), and angétatquzérm&oeg Bhateh Onp1dR% S, BEA I3RS @BosggRt can

be used wth a second agen can be used as a targéting agent
(moi et y)? tandréirenpenoied e f%fﬁm@?ﬁii@ﬁoﬁbéHteqemﬂ?nb@hciweﬂlws@j as a

targeting aggBluced using tra'ﬁ!sg IEEEE eaccd%%%'t&ﬁﬁox% ReBloBs. rm%sg g( UPR)

pat hway conponents may be use diftferentiation agents al ong

with the B cEithegghan 1@?.015’@%@1 &10%11@@1 BAYEHOBdRct. ﬂr?@%im el hieepds
has been denpRedohadieds: 5@2—5?1995t)6\1'|/lat39£1 @*idnvpﬂﬁslﬁ ?@J §41d5 gfs@!’sj?%hi@ézérﬂ“

to plasmabl asts/_pl asma_cel couplin nsion agent

with a nore ¥fecPiceenpRy gfaé‘ét% Ot 4318%})} and ﬁeff‘é‘?l@m @1md|tb¢rewur| ng

the i mmyy zation skd #liB@¥ies biBe WERASN &in BAE 11888 SRR Bunit protein with
pl asmabl asts prior to fusion nay be signifi cantly i ncreased.” UPRs
i ncl ude Bi P, XBis rregse atfipges ¢ @ER@ NP%ZP ed/Tre diceqnit. 24 | 99feone @RIy f the

ORP94, cal I efregdik inen€diPRAIRPAESaLl deh@rté trﬁulﬁ%\ﬂbﬁ&ﬂt Rk @it high
activity. A‘rer%ng prefelérred lj%Rs |gaﬁ %} 1§Ljgpem '

transcripti oH %t Beiexewply, 2 hymepr ‘ﬂ"eﬁﬁ-ﬁ‘béﬁ% @uﬁéh‘i@wf 5311‘585%@11!‘5

di fferenti at hoRiR@RALK L equal to or1&s kR a%aﬁtel oﬁ’quIa%i& as %t hﬁm@&%?%nl
on the surface of B cells and folligular dendritic cells (FDCs), .
however 29 t ?%ﬁtﬁl’é’ﬁ%’l%qff"é}”éﬁlﬁr?n???]@ach er07 r KR 167 %8 05311087,

CD21 t ransduges oam? 8ngk of Hate MERk, kb ﬁ@ceﬂ%ﬁéd 1@;1%19%&09 BlakRAGH CQEn e bhe
B- cel | recept or_and prevents apoptosis al on h participating in
he Kinexa method, as practiced by those of skill in the art.
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could readily determ ne the anbunts of anti-CD40 anti body to

adm nister. For 5 exanple, about 50 ng to about 100 ng of the
anti-CD40 mAb (cl one 1C10, Catal og No. MAB440, R&D Systens,

M nneapolis, MN) adm ni stered about 3 days prior to |ynphocyte
harvest can be used to enhance the overall yield of antigen-reactive
B | ynphocytes fromthese mce. Conal populations of inmortalized B
cells are prepared by techniques 1 0 known to the skilled artisan.
Anti gen-specific mAbs can be identified fromclonal popul ations by

screening for bingdi ng.and/or .biol ogic ctivity.toward the antjgen
of interest by Dlgl?enaé‘ﬁﬁ’gb?f ﬂ’édqi?’i %%%a??gi"i’%rftﬁf ?l?e%a/tlﬁm"&f"ﬁ § IR GQues
known to thosgeskiehttiBgusing biesudtable method. (Skd) fanakhele, Bspotiy, dbe,

i nvention rejat

s.to ti bodi es an ti,gen-binding, fr
descri bed her®iHFORRITEETY %err%t&ﬂnﬁ gjﬂ%@?dqqﬁeé’m?(wgﬂugﬁlf’g%}ggﬁ%tﬁ‘if an
5 organi ¢ noRetey.PrSucewndhink,i ICA (1 IRa);daubyp i andiuerenad lapyt Wo o Wredtman and

(o g Mo eaatarp MR ol BB P B RS Bt RO B R e
a |inear or d#iiaiygbedpiyiculepdtibbdy-podgemdntetictsroeyn, vahaifteaaatdugiepup,

or fatty aci ster group. In rticul ar enhodiments, the hydr ilic
pol ymeri c gr%lﬁf%méla%o g%?élgée'%faz%?%?n%ﬁg?@ﬁ@b 3%6’31‘?%%6’616@8%&5%%{
10120, 000 Dadridoriserantgaamnbiag aapoleyad eanesk gl K.l ecetprefepablyymidyygine
gl ycol (PEG | ¥propyl.en |yeol (PPG)) ., calkbo rat e.pol.yner

am no acid p%?@%%%gegrsmé’%ﬁ?%?%@%%g%é (f%')ct)l)ﬁ%r,l’ a%%a SP‘%‘%@ ?ﬁl ;5“*[5%% %chl,a §
fatty acitd etk énffgrdupitpdrhecaampri se from about eight to about forty
carbon atonsg J@%{ﬁ%{ghe%g?%pstl bodi es and anti gen-bi ndi ng fragnments
of the invention cdn c r'se one or nore organic noieties that
are coval ently bomdwe embiodimgsot ¢f the presehitrieentiyn, ekparsiva il ¢dhlodynbefEach

organi c noie . i . i - hi ndi:
ragnent of  PLgM PRzl RBRRoR hnd ol AbPEHE BB bt BETieR) A OMs o
pol yrmeri ¢ grpepgyucedotvdiitry oheittbogies upmemmais dbyppemficembedmegrioupleniss
used hersgi n, B -aci.d'. . - pavyy| cids
and i - oar byt Fhad Bkt Bt b P B e R A AR AN O G
termis usedmidseiThe antibodies gensratpd by Hendhgbdfthe mvehtian dre usadules
soluble in i |l ysine is nore
soluble in ﬁ%%ﬁ’e‘%tﬁ?%c?ﬁ iRt a#&ﬂs’s"?)é%ggjﬁﬁf‘?a%g’!&% Yodi f i ed by the
coval ent at t achnekmthigfermpotlipiaps pfibe inyveahen tpasded ibynmimgzédwidned antigen
drophilic Lt HEyi ti ' L or
venci on caly bonpas il BB b HooTREN ;G 8] rRO8k iR Pl b prore o
pol yal kane ghucda¢ scid enga T ®HEEepsronimstirexy-4b kel ndypandentgintigei
(NPEG), PPG gpd.diherib a ; i@k in
ol i gosacchar?Ll([l}geisCFH£| g#ggg%%ﬁagﬁtgﬁea?{a 'dxl‘? %%&ﬁeggqeﬂ%tu%% s&g%lé bRt
hydr ophi | i ¢ Betsiechaeides pelymsric ppypips gud Hropopshgrherdaesi(FBS) and can directly
ol yaspart at g: | ' t
bxi do. "ol ypr satis aSc i &k to RO (S (IORF SeEn e e AGITION BLfe
Preferably, #endspddapetil el ey functippratAfieaiepiseayy bhestant’ ptigrpetsiehe
i nvention hag,ed: NRLREH S 18Rbddk 1PRAEatEIRih: R oyt AnR0f:-specific

Daltons as a i )
B cell clones in Th2-biased hosts.

A B cell expansion agent useful in the method of the invention is an anti-
CD-40 agonist, such as an anti-CD40 antibody agonist or a portion of an anti-CD40
antibody, that increases the number of antigen specific B cells, for example, in a
rodent being immunized. The B cell expansion agent used in the present invention
may also be BAFF (BLyS), IL-6, APRIL, CD40L (CD154), and anti-IgM/IL4 co-

stimulation. The B cell expansion agent can. be used with a second agent that can be

is



separate nol ecular entity. For exanple, PEGS000 and PEG20, 000,
wherein the subscript is the average nol ecul ar wei ght of the pol yner
in Daltons, can be used. The hydrophilic polyneric group can be
substituted with one to about six alkyl, fatty acid or fatty acid
ester groups. Hydrophilic polyners that are substituted with a fatty
acid or fatty acid ester group can be prepared by enpl oying suitable
nmet hods. 5 For exanple, a polyner conprising an am ne group can be
coupled to a carboxylate of the fatty acid or fatty acid ester, and

an activated rhoxyl ate (e. .activated wi.th N, N-carbonyl

di i ni dazol e) uged a§ a%tggtfzn _%‘*&9%‘?"1%& ?%??Qé&d%“‘é@‘?lég“@&ﬁﬁ%a%% gt #8 a
hydr oxyl grobpusnd sa apoigyimyageRatty acids and fatty acid esters

sui table for m)di{: i

ti jes of.the 1 Q invention can be
saturated or can cont al ﬁgoﬁ}é)%gdreﬁ%?%mﬁ?ﬁpﬁse&%?3%“ﬁ’ra§tcf”61ﬁ9ml§§t1?@’ be
aci ds that anedsyib el Bfferontiativdiapyitngloagtiithahkd Beelexpdigiohngent bome
i ncl ude, for. . =+ o decanoat Cl2, laurate), n-tetradecanoate
(Cia myri ot SREREE, Cre L HRRERY Mo abpanit ) Sy B e dtae B elg,
ar achi dat e) , diffedentioematiesn{abREts/ plahrenails) ByreotipligeOBtcaN @apRsibEIPInt
n-tetracont agaat 1 Sr-A9-0ct adecano 5(C s | eate), all. .
Cis-A5,8,1 1, Eﬁgérggg%‘%%@%ﬁ%r%@“%‘i%?&;‘gﬁé’ﬁ?%}%ﬁi ‘g’;“,ngéé% nahigition
aci d, tetr adeesessditeimmnder of andigtasiecHivgdasaiablaacipdior cofeivaReFitei C
acid, and th I i e t. [ WYY rs..d - rs of
di car boxyl i cgiié#dégm%ﬁg{:k%%ﬁp% Rl SipCRES! Frdle P e fifli‘&
group. The | &b, dFRslphay CRAY8cGRIPEbplretsmlify drpenees, andibaishtsthaeinge,
pref erabl vy, Uty .Sl X, . y e ifie
ant i bodi es a%gdiﬁ%%%tggﬁl @ﬁ’?&f%@‘?%%ﬁ%gsr%%ﬁ%bg&‘g“?‘é%gd%ap‘*&%f°ng
sui t abl e net Hetpstipterchiciars (3., MIddR-bhcaniaise beneedas Boek diffedédtigtiong
agents. A "ngégnisyi ng agent" as the termis used herein, refers to a

sui tabl e organic 9roup (e.qg., hydrophilic polynmer, a fatty acid, a
fatty acid ester)nthacaseofpil L eSDaM iswesonhtn thy sgriacemnf Brellsaod falktilay
group"” is a ghgim ' j : : nder
appr opr i at o e SR 1Bt e HEHR Wi iR Bl B
fornming a cotderP2boaasdsessiesenal et sropfifiapipnejifagdnt imbuded breths Econiid
chemi cal group d prEh g\'ﬁg@- ' actlvating..aroup

i nclude el eetr g%ﬂri ?I} cpr r oﬁe%,aﬁ@h%ﬁbg tosﬂ;/aﬁg({i%%tﬂlgég%%%@%{eﬁ%ﬂlg&%n‘ In
(chl oro, broff5iraph ppFD S&i@%“ﬁh&ﬁ@mﬁ@@tt@hﬂ@%%& éndudingiBIY) mnd
the |ike. Aciys\sal kiighQr : i i ing for
exampl 6. mal e ds i%d?é‘gli%ﬁy ,_ fgﬁe?ﬁyﬁh%f@?‘?d%g‘?“.’%%ﬁﬁﬁiﬁ%?% agg"s%dr
5-t hi 01- 2- ni EFBeRAFR2hbindingHigsnd  cengxpaidainiibodyrysuthesis inlogvo. An

ﬂ-' dehyde functiongh egétﬂ#lgrfzﬁmﬂ-(@ﬁﬂr@ gékﬂllxs@gs dn0nBNPg0 aftfbody or antibody
ydr azi de- cont ai ni ng nol ecul es, and” an azi de
fragment, such as a monoclonal anti-mouse CD40 antibody raised against a
recombinant extracellular domain of mouse CD40. One of ordinary skill in the art
could readily determine the amounts of anti-CID40 antibody to administer. For
S example, about 50 pg to about 100 ug of the anti-CD40 mAb (clone 1C10, Catalog
No. MAB440, R&D Systems, Minneapolis, MN) administered about 3 days prior to
lymphocyte harvest can be used to enhance the overall yield of antigen-reactive B
lymphocytes from these mice.
Clonal populations of immortalized B cells are prepared by techniques
10  Inown to the skilled artisan. Antigen-specific mAbs can be identified from clonal

populations by screening for binding and/or biological activity toward the antigen of
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group can react with a trival ent phosphorous group to form
phosphoram date or phosphorim de |inkages. Suitable nmethods to

i ntroduce activating groups into nolecules are known in the art (see
for exanple, Hermanson, G T., Bioconjugate Techni ques, Academ c
Press: San Diego, CA (1996)). An activating group can be 5 bonded
directly to the organic group (e.g., hydrophilic polymer, fatty acid,
fatty acid ester), or through a |inker noiety, for exanple, a

di val ent Cl1- ClZ group wherein one or nore carbon atons can be

repl aced by er oat o uch .as en

Suitable |ift ?:rg?t qsg‘tglp%bﬁﬁ ‘%Is%lﬁ%hgrf%? fOthrtte %91[ et Sro%%cﬁ)ﬁu ﬁote{%%ﬁes 111((:’%I
-(CH2) 3-, - @OHBu2: NH and - Cl12- 0 CHz2- CHZ 0 CHZ CH2- 0O- CH— NH- . 10

Modi fyi ng agents.that. co | i.nker e

exanpl e, by rea Ci[]il ﬁtbotléer ﬁgﬁ 8{ ab mg?l}t%m ralatraé?r%o éeﬂﬁz)ggigs Ql?d zﬂlrn%gﬁ' %ﬁl(amg
nmono- Boc- et lipkened] aa;rdemmbedmamxBadwhhm mﬁé&d@eﬁhwmieat ittechypenicifgni n
o form &n- SHUBS BERY CLChel s} PEARIRRGb e SRR Thige (=0
car boxyl at e fraghvenBaith pnpmee;i phagmgcrO@uptlc arcpbdics Enpyviwdrepsedfip yirotshireim

D mary o RATOHAE e LR i A T Q)b Y B hofc
descri bed, @rm@afattyeacrmou;ed)rxfatwracrrbdsargrmh)wpw@eulah@tnbmﬂlﬁ@S dbe i ng
pr oduct CyC' eonh PIRGIES %%wga%m a@wagg% §531dr 849 a0l the
fatty acid. ' F&P n’pﬁr son, et at 2

entire teac HQﬂ@@OcEfalmm asmicatné‘e|&m©m&ﬁ@nagb’dolt{94gelpnlylﬁihﬂ@ﬁ@h@ﬁb@’]iﬁ)a
20The nodi fi f 1155%

reacting an g’??ﬁ%’é&%%ﬁ ﬁ; Pée)zetb ia}gﬁrr%n%ﬁz\l/l\ngtaﬁﬂa ITDd%}]éé;I ng
agent. For eokmpisd pytdiﬂéom, gatﬂaib@ fﬁ’@i @-‘Llﬁl e%faﬁﬁﬁcﬁésﬁ%@@éﬂ Coip Crg1se ffom

anti body in 0 i Qbm&ﬁé by enpl oying an am ne-reactive
nodi fyi ng agagﬂ‘?téq%%rt& %(%R & NHS ester of PEG Modified

anti bodi es or antT%O%ﬁ%@ﬁ@?DﬂWag%m@eﬁﬁldwgs%a%nﬁ?‘éﬁ&é‘? Byyepfipn can
reduci ng ;25dl, H gﬁ%&q‘g (?angc moleflbd ﬂaﬁ?@b&a@érﬁi&”bﬁh@&i Qﬁ@&i@)orOf an

anti body or an |gen ragnent. The reduced antj body Qq
ant i gen- bi ndndngecrﬂlr{a@rtbmn‘@&ﬁﬁﬁé‘?h Q%am@ﬁ'@teéﬂﬂw ’tSWOdetW@P ai‘l%%‘tf’tyme

nodi fyi ng aggbed. Bn‘ q*gg?nchbgf AR dvEh&sh @aﬂﬁﬁtﬁ@gﬂdeﬁﬂytbgﬁ HyBM@Ricon.

Modi fi ed human~ant1 bodi es and anti gen-bi ndin gnents co rising a
organi ¢ noi erojymer piospofde dcid erapes ey agh é‘éel'(ﬂm‘ﬁh Ahties ISP h

present 30i te n LWadSlic Sdikkh Aas
hieh faﬂg 2B R %?mo%mwyﬁ@m@@m AREARSC

reverse proteolysi Fi sc Bi oconj ugate Chenz., 3:147-153

(1992) : 2er | ‘ydeapailic pobyrersist evogat 85 bR &Hm 1S Bheileret, 7eerYie AP ot 8ifvar an

t at, Prot & Xi
(Ca:he% 22(()1)%&%%81[ a0k ke &A3de %ﬁ@?a‘t £ 8P 7 ctdrdeO |P0?E @hple, poBHAREdis

68 (1996); Capellas et at, Biotechn %%f;
56(4) - 456- 4B8re(spbH I watprdhahia iAo d Bu 88 aRlndy opadt %ﬁ&gﬂ"d@t
T., Bioconj U%E&j’l;mt)%e BRI RIaSsc B9 38 inv@lion eBRrofbilid fo¥Rfgrs

suitable for modifying antibodies of the invention can be linear or branched and

25  include, for example, polyalkane glycols (e.g., PEG, monomethoxy-polyethylene
glycol (mPEG), PPG and the like), carbohydrates (e.g., dextran, cellulose,
oligosaccharides, polysaccharides and the like), polymers of hydrophilic amino
acids (e.g., polylysine, polyarginine, polyaspartate and the like), polyalkane oxides
(e.g.. polyethylene oxide, polypropylene oxide and the like) and polyvinyl

30 pyrolidone. Preferably, the hydrophilic polymer that modifies the antibody of the
invention has a molecular weight of about 800 to about 150,000 Daltons as a

separate molscular entity. For example, PEGsoo and PEGao,o00, wherein the
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Anti-ldiot-we Antibodies to Anti body Conpositions 5ln addition to
nonocl onal anti bodi es generated through use of the B cell expansion
agent, the present invention is also directed to an anti-idiotypic
(anti-1d) antibody specific for such antibodies of the invention. An
anti4d anti body is an anti body which recogni zes uni que determ nants
general ly associated with the antigen-binding region of another

anti body. The anti-Id can be prepared by 10i muni zi ng an ani mal of

t he sane species and genetic type (e.g., nouse strain) as the source

of the Id antj W i LDR containi.ng region
t hereof . The i%f%&%gﬁn@%ﬁ%ﬁc %r(’gl {6%%} A lé“sfg%}FPg‘%G&gk’ﬁased-

i di ot ypi ¢ dei 8¢ hydiaphiic pelymetc gravprie bagibatituiddodifh amstopibostseealiayl, futty
anti-l1d anti hQd¥r el8cRAler ti ; use n .

"i munogen” to i Eda-tftgecan%i?ﬁ%ﬂ)ﬁlggrgg%gﬁ%gg%%@%% S@%toatrﬁ@f‘ S%%&%ivﬁétf?
produci ng a §6v@sidadatindgd avier s antbelporppred by emplofing syitsbkeantthods.

inventions al 88 RaRWIHLSoRinek - ' o siti,on comprisin
at |east one, at | éastﬁ?ﬁo, gﬁlﬁ#%gg?at ﬂreg%g%utp ﬁ%gg)gtm%%ﬁ&fo aa‘irg‘ﬁ?oé‘ébfeg
five, at |eaStthefsttyncidrrattapeil peel ond awtizak caborigsier(s.bdothetedivith
and/ or as KneWN.-daPhdnbEdidhidal LoV i.n.a non-natural |l
occurring corrposiati 02, 1n‘i x?u@?oﬁﬁgg%&{ gg%’)za% c%‘?cfcﬁgg? ?BWé’hegﬁﬂﬂri se
non- nat ur al I?/YCB%G@FQ‘WQ’“&)?@E@?M ons conprising at | east one or two

full length C andholoidbahaltyidid YdehRbo AL By MARASe e
fragments, or specified variants with various perc ngage aant iy, of
the ant itfody ™R8 B e sauirsiresn caiain pae prf ineth Uniagientasyatitomdiatts or
variants t hei®@fthaGRERRGbIe fQPmBQ&ﬁﬁ@%ﬁ%ﬁie@%?ﬁ@m%gmncﬂcﬁl ol
concentrati on, larity, or nolality as liquid or ry solutrtons,
m xtures, suSHBRSS: SriodgrARCER Sy, lapkie) wietadecgpopie (Crionyisiitoinds, as
known i n t heoqidec@oa®CHE §kiaR th-BREGhSute (C aracéfﬁb‘:' bz?-fi!l RARPSILI ons
Conpri si ng Fﬁjr t her. Therapeutical ly Acti ve( Izﬁ’gr edi enéf)’s E%O ant |eb¢)a§7
conposi t i onsPHFRFiRke T-inerrimmeateGo) optatieeraitdnpate (Cud eeis-dGnpiids@ndge an
ef fecti vig anyntifite)ad Ligasts, ONe-SooRRuAd, otei n. sel ected from at
| east one of an ant |)’- i nfective’dr ulg, a carogleo@ré% ggalcglrd%f‘aé%} Oet%etdécfw
drug, a cent#% teigrdpeusdisipacisho¢@iS nadiaig acidnd@usardivl Cacits BNd S like.
system (ANS) sdfa88b fafly L8 REEREAYdd Gl el s difarboxylic acids that comprise a
linear or branched lower alkyl group. The lower alkyl group can comprise from one
to about twelve, preferably, one to about six, carbon atoms.
20 The modified antibodies and antigen—binding fragments can be prepared
using suitable methods, such as by reaction with onc or morc modifying agents. A
“modifying agent” as the term is used herein, refers to a suitable organic group (e.g.,
hydrophilic polymer, a fatty acid, a fatty acid ester) that comprises an activating
group. An "activating group" is a chemical moiety or functional group that can,
25  under appropriate conditions, react with a second chemical group thereby forming a
covalent bond between the modifying agent and the second chemical group.
For example, amine-reactive activating groups include electrophilic groups,
such as tosylate, mesylate, halo (chloro, bromo, fluoro, iodo), N-
hydroxysuccinimidy! esters (NHS), and the like. Activating groups that can react
30 with thiols include, for example, maleimide, iodoacetyl, acrylolyl, pyridyl disulfides,
3-thiol-2-nitrobenzoic acid thiol (TNB-thiol), and the like. An aldehyde functional

group can be coupled to amine- or hydrazide-containing molecules, and an azide
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gastrointestinal (Cl) tract drug, a hornonal drug, a drug for fluid
or electrolyte balance, a hematol ogi c drug, an antineoplastic, an

i munonodul ati on drug, an ophthalmc, otic or nasal drug, a topical
drug, a nutritional drug or the like. Such drugs are well known in
the art, including fornulations, indications, dosing and

5adm ni stration for each presented herein (see, e.g., Nursing 2001
Handbook of Drugs, 21 edition, Springhouse Corp., Springhouse, PA
2001; Health Professional's Drug Guide 2001, ed., Shannon, W/I son,
Stang, Prentice-Hall, |In¢, Upper Sadd]e River, Phar m:oth
Handbook, ViePIPSP G igkot gl FP‘%E@&FE BRbFOPSFGRD * OE%EHPBPW hoepmidess o
enti [) ely i lncplﬁcmﬁhcahﬁﬂe hiakgien. Byitdtdd eedpde. m&aﬁﬁfhed@tﬂtdtmg afe)t inte drug
can be at |eas

1% ectedfrO{;rafs n%)blmd r at le S{l‘%’
anti prot ozoa’lng CCUISP AISRO AR e AT 7% 1oR GE e, HGTORR oRy Pal g Bloconjugate
antit uber cuI Dedhesyuer, AahddreiadtressnSaniDickb apX 1996, Aanadioatiycadigl e, be

penicilli ce or i tetrac clln fonam de . .

f 1 uor oquihol B?%%Q%Hﬁ?st ti% %rgalﬂ'ﬁg gﬁ?ﬁopﬁhf ]S'Wé’st?‘ﬁ%lﬁﬁd’ fatty acid
m scel | aneouestarmwr:t}nmﬁgm lintes moléte, iﬁk/ethge (aai‘flvaﬂ)mt&m-(h@@ﬁmp@ﬂ:@rem ong
sel ected from 15i not 4-9R '

t hyt.h t
ant i hyper t en%i V& S04 qnﬁ%?ﬁﬂ% Ir%grﬁ drﬁy; gﬁgﬁrgﬁgﬁu%u%gglf g?%%&s%‘&f)ﬁ?n or
drugs. The CNSfulr Bgztaiﬂmhdﬂer atoxdcteasdcluﬂa:efosekzeﬁlﬁle,defhradiyrmmrgmcrcrh o(CH,)s-,

anti it | amaV AR e 5B PP R BHhO Sihalirfedncs
sedat i vet0 hyphdifymg,agems tmomnbmratlsﬂceammetbeqzmmmonmgd,a‘m example by

drugs, antipsychotics 20cent neryous syste
S la - fé it
ant i par ki nsoni ans: - an mogcae anré%nﬁs(egérﬁon ervous %af/% erﬁlc(’:flrou%%c
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muscl e rel axaming,andmiek faty ﬁ@dws@tgk)alateb [The Bor @rotidﬁmgmm geatberymeveact
drug can be gf,| tﬁégiod‘a&eo ea&ﬂtﬁﬁh@z’&%&ﬂo%ﬂ&‘fﬂﬁi dé?é%éggﬁ}%ﬁ US

dil ators, expectorants o one anti tussi
respiratory dqusthat‘ph@b@omlﬁtm apibgr cabpoxtybitatas Hesgsbed we carberwrae]

from ant aci d ’rﬂ zﬁtt:lc laﬁlsﬁﬂ&xdg g ﬁg%gglﬁ)t%[éltplgauc@k%élﬁgéf @?g%cg an activated

antifl atal ent, gest e enzyne or at 1'east O
sol ubi | i zer, Haltﬁmndioaderlhéaf@fﬂ@fam igids (S%%nfqr@mwle,s'fhmomfiam vér

drugs. The h@%@ ?ﬁ%llﬁ { réﬁ@recégcht?rg%sao%&l 18@Sdre %&‘p%ﬁit%ﬂ}l&gnf Q'@fere&ce )

corticosteroi rogens OI‘_ east one "ana I C ster ol
estrogenz®r at | edbe moddiedrapheadi¢snt thipmacdionepi he peadupel lab@wclgchmug

or at |east ona,lucay n-thﬁﬁiﬁé’ﬁg%:ﬂ&{t%{i%?%?%y@% E%Jﬁ?rﬁ&”&a le, the

ant agonl st, pituitary hornone par at dru drug
for fluid an@rgaemémlmﬁsw@@ bp &puateddo tharpnbodit in|agwstsite ﬁpe%@r wened byr om

diuretics, Eﬁ?feﬁ,’m VAnE2niRE-r t’:«ﬁ‘{'@lﬂﬁ&lfﬁﬂ e%P'f@IC {e ?{gﬂé{[ﬁ‘) &er of Pge at

acidifier or a st one a I Nl zer 'he mato 6) can
| east one seMughiel #‘qﬂbﬁﬁhh%mqﬂgm-@mdmfr%mtﬂ apeko btpmred by reducing

Idggls ;’ ag 'né’e§: o d%{gft?iéiﬁé %R&Q{%‘gy Uhiea-SRAY BRI BEn AT bt BLARNBEY bE SntfpRA LRRIA
fragment. The reduced antibody or antigen-binding fragment can then be reacted

with a thiol-reactive modifying agent to produce the modified antibody of the
invention. Modified human antibodies and antigen-binding fragments comprising
an organic moiety that is bonded to specific sites of an antibody of the present

30  invention can be prepated using suitable methods, such as reverse proteolysis (Fisch
et al., Bioconjugate Chem., 3:147-153 (1992); Werlen ez al., Bioconjugate Chem.,
5:411-417 (1994); Kumaran et al., Protein Sci. 6(10):2233-2241 (1997); Itoh et al.,

22



5al kyl ati ng drugs, antinetabolites, antibiotic antineoplastics,
antineopl astics that alter hornone bal ance, and m scel | aneous

anti neopl asti cs. The i nmunonodul ati on drug can be at | east one

sel ected from i mmunosuppressants, vaccines or at |east one toxoid,
antitoxin or at |east one antivenin, inmmune serum and biol ogi cal
response nodi fier. The ophthalmc, otic, and nasal drugs can be at
| east one selected from 1l Oophthalmc anti-infectives, ophthal mc
anti-inflammtories, motics, nydriatics, ophthalmc

vasoconstri ctor i scel l.an hal mjcs, otics, and nasal drugs.

The topical € OL‘ID§ 'c‘gﬁr‘?”b’?%ﬁsg_ﬁt@%g @@%ﬁ"é&?fﬁﬁfﬁcfﬂ&f@a’?w“& 56(4)-456-

anti-infecti 9@&(1anﬁmzmitaeme@mﬁaaedcﬂaaimqmmmM}l,c@! T.@Bﬂﬁo%ig&z@pi 3 al

corticostero utritianal drug. can t | east one selecte

fromvitam ng?Chr}?ﬁ%g‘?’a Osafie%urcofgsslsog?nglgl.eg%%‘g%@@', contents offursing

15 2001 Drug HandBotkidisype Antibhdieato Aeabédyo0empsalbed de or

antiprotaogzoal can At gast one sel.ected from af ovaquone

chl or oqui'ne hydr o%:rﬁefdgr %G n%:%nIOS{g’Salﬂn EOCE‘FFO%"‘BF@{%%@ B AdbpBeell

Ir net r oni daz ob@ahydn ogdiit,Ghé drssern ﬁtdrlepmﬁ :’am‘isdidaecl;ﬁsei %ﬁ ?ﬂﬁidﬁ)ty%i_ﬁl @aéﬁtld?
east one an C at.. | east. one sel ected from nebendazol e,

pyr ant el pan%%%g?géfg?of%?ﬁ%a aéilrt]la%(g%‘ o theryhgenton; éiﬁjs?nhélr‘i]e‘mgﬁ?gﬁ ¥idBal

can be at | eatibodnevhihl recagmibes noignadpbatiesitc e Rl lyaRiRoLel with heB

chol esteryl syl fate £ Lexoramphotericin B Iipid conpl ex,

anphotericin Bglfel _;;Doso?% ?%Iogcgnazroalng, By sﬁnﬁ", Ca?ggg’é?ﬁ’ﬁﬁe{;ibﬁ

i crosi Z&  gimwentiok wh aninhdl ithecros szeiesiahd gamtiaza)es.ck @@t e BREs) B,

nystatin, ang, i [ r ide. The a ast .one .

antimal ari al gtgﬁﬁlgggg{hkP%ggt%ﬁggﬁg%h%%?ﬁg’&&égr?‘?ér%e EHIBPBgPeiEn thereof.

hydr ochl or i déhe EHnerierfAnimalphidlopérmnize addxsspyd fortke idiytdpioXyehhbegg of ne

sul fate, mef g RGeS ' [ i,ne_phasphate, . .
pyri met ham ne, and 1pyrl #E%?E%%I}’] \t/)\nd‘?({? &g‘éﬁﬁal 8%%?@7' 8 24514 anfihedy e
ant it uber cul BeY glsppe Hfﬁdl dsepr orngnezn” ireindicel apdsinmuon ecspehedh gt b hst
cl of azi Wige, arfi¥el, BRALLAE o s%%&[‘&ﬁé@%ﬁ%%&’& nydrochl ori de,

utin, ritar r?’p

i soni azid, pyrazinamde, rifa _ in, rifapentine, and
streptomnyci n sul fBerreshbinyentiangdso prawdemitiogt yreosititedcannisitah | east
one sel ect edodrk OMATKAG dhoSH1EAL £yo, IPRLATLEL Ny RULSAL ., NOOMYCI D
sul fate, strept onyrgglrgn sulfafe, an t’oﬁ_r amycl as%%?tafalg’ atllﬁaés(g%c’laéﬁ?ft
one peni ci | | {FRoEEArpEtiRpdies tigrof,ondesabedbadnfandior as known in the art that
anoxci | | n/ chayttanatif . Rehassi-i X %Jng LLrihydrat e, ampicillin,
ampicillin sodium_ anmpicillin t B}i%ygr age, ‘ !I?I’%Il(](:)fl{’ W%%l%%rdgoﬁnﬁ’lngﬂﬁbact am
sodi um =€l ox@EMOFItnS RIS nghalebxelli ¢dcimmingwdinpryitiomvdongirisiigrt st UM
nafcillin s Q@ﬂe%w@?E‘lﬁpleh,lgﬂhpcsgﬁﬂfw-taﬁﬁ'ﬁa(ﬁ&ldeie?ed%a@i%gté?‘&o%aqgs, fragments,
penicillin G potassium penicillin
or'specified variants with various percentage identity, of the antibody amino acid
scquences, or specified fragments, domains or variants thereof. Composition
percentages are by weight, volume, concentration, molarity, or molality as lquid or
25  dry solutions, mixtures, suspension, emulsions, particles, powder, or colloids, as
lenown in the art or as described herein.
Antibody Compositions Comprising Further Therapeutically Active
Ingredients
The antibody compositions of the invention can optionally further comprise
38 aneffective amount of at least one compound or protein selected from at least one of
an anti-infective drug, a cardiovascular (CV) system drug, a central nervous system

(CNS) drug, an autonomic nervous system (ANS) drug, a respiratory tract drug, a
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5G procaine, penicillin G sodium penicillin V potassium

pi peracillin sodium piperacillin sodiumtazobactam sodi um
ticarcillin disodium and ticarcillin disodiumclavul anate potassi um
The at | east one cephal osporin can be at | east one selected from
cefaclor, cefadroxil, cefazolin sodium cefdinir, cefephne

hydrochl ori de, cefixine, cefnetazole sodium cefonicid sodium

cef operazone 10 sodium cefotaxine sodium cefotetan di sodium

cefoxitin sodium cef podoxi me proxetil, cef prozi |, ceftazidine,

cefti buten, ceftlzom ceftriaxone sodi um cefuroxime
G e

axetil, cefuPt¥eHEcsEsH;( e aRPaRbTEEH SPe &, e phelreiglnte

m)nohydr at e, balepa ﬁﬁbrﬂﬁolo@f&ﬂrh@,rdﬁ%ﬁﬁ)@yfpldbff&] Qnaﬂrmiuﬁ@z%bdﬂﬁlﬂm drug, an
tetracycline | east cporge sel ect d from der cli.ne

hydr ochl ori dBf’:lafE%%’fcf i PRERSELTU B ioPiFal 3?6915‘?*?9?8 I°5 hg like. Such
doxycycline Hygds aehl-€l kten idaky &y, dhiliEnsanmbiabad, ehdidhiidas ieking end

hydr ochl o |de an line rochloride.._The st, one
sul fonam e SR grg?n oéﬁg{‘il gﬁ%en%%@’éet“é ¢ re(ﬁn%‘gs’f‘ﬁ%hgtgﬁ&é’?ﬂ of
sul faldi a2|h nePDrigs| 26T aigtidin BpdadionsSObipi, SpraZialues, PaNdosl|Hdagaxazol e
acety The

. | east ., e f Luqr i e ca at, | east on | ect ed
from al at r of ?E%f SEeR Wga#%, e%@@l 303{386%%%{%% 5?&81 entme'HaIF Ine,
| evof | oxaci nprﬁmiiﬂm{avfeml\]hyldfmh&tﬁérhpi;eﬂaxfta:bbld,lwblﬂ:s &ai, Qed Appleton &
nor f | oxaci n, Lof I o$ N, arf% cin, and %Saf IE 3 syI ate The
at | east one fidforéqu ﬁlo h&°cd poTpRRts %‘F’é%? from
al atrof l'oxaci n me¥The axm*rea,nfentlpe dfigooeadi nf leestonasilesied ymfdnebinides or at
| onef | oxaci nlegggtdroché or C_aci xacin,

a

nor f
par 1 oxact 1A AR S0 oA By o B S S RERGH pres Rl
25anti viral oat liyst ae dna@totwﬂaambggecmeﬂeﬁ rreniciliag awphalapbfia e,

acyclovir so QQ% ydr ochl.or.i de, ra navi ci.dof.o

del avi rdi ne ga‘n’dé}} ?ﬁ LiAgs 3%%@%?%@ Or@?‘él\}?lf’ré?‘?zan i%lﬁ%r\‘?[ ?ea tb}?lf?f\{l?’eésen
sodi um f oscam.’stmssdthnams @anufectimm r Tha ﬁmdmg/canmﬂtimteqnel sahfbneﬂdnoﬁe,
| am vudi ne/ z gﬁ!p vV, yira osel tam vir
phosphatitaa'be P%%X#?% n%%hﬁl raanp:gl ntian[ﬁ'%%r ocﬁllll}crwbe% V£’ %’hgemlcs’ an

saqui navir, B@@&k&menamardlmywat @ugst’alwmﬁ@mg/@hamacleamom selected
hydrochl ori d?rb Zrﬁmﬁ!ﬁtc ég'rﬁal 6%1%& Em_a%gieasE oxfeas%fiecged%%\rlryg s et;r Qem)%gtemm%%t
one macroline anti-1nfect Ve east cone sal et

azi t hr onyci nanteirdlenthatomdeiyy, ndpm‘aq drrabfepstions opiopitahalgesic, medaas@

eryt hromycin cin er hro cin
erythr onyci ehﬁﬁitogkggagl ﬁ%@g@f&g@h&%}% SHEGLAR G ALOLAMYEL!

m scel | atfeouserdmt nervm%eﬁwsﬁemeﬂtmharwe aainpalrlea.sxmamar@einamllanledmwmtral

aztreonam  baglbrAgkin ahkerambeniaal caadlmanel 0alae, RLLNIBMIEL,

hydr ochl ori de, anycl roc
(parasympathomlmencs) antlcholmerglcs adrenerglcs (sympathonumeﬁcs),

adrenergic blockers (sympatholytics), skeletal muscle relaxants, and neuromuscular
blockers. The respiratory tract drug can be at least one selected from antihistamines,

25 bronchodilators, expectorants or at least one antitussive, and rniscellaneous
regpiratory drugs. The GI tract drug can be at least one selected from antacids or at
least one adsorbent or at least one antiflatulent, digestive enzyme or at least one
gallstone solubilizer, antidiarrheals, laxatives, antiemetics, and antiulcer drugs. The
hormonal drug can be at least one selected from corticosteroids, androgens or at

30  least one anabolic steroid, estrogen or at least one progestin, gonadotropin,
antidiabetic drug or at least one glucagon, thyroid hormone, thyroid hormone

antagonist, pituitary hormone, and parathyroid-like drug. The drug for fluid and
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5 phosphate, im penem and cilastatin sodium rneropenem
nitrofurantoin macrocrystals, nitrofurantoin mcrocrystals,

qui nupristin/dal fopristin, spectinonycin hydrochloride, trinmethoprim
and vancomyci n. hydrochloride. (See, e.g., pp. 24-214 of Nursing 2001
Drug Handbook.) The at |east one inotropic can be at |east one
selected fromanrinone |actate, 10digoxin, and mlrinone |actate. The
at |l east one antiarrhythm c can be at |east one selected from
adenosi ne, aniodarone hydrochloride, atrophic sulfate, bretylium
tosylate, diltiazem hydroch]oride, dis m d di sopyr a

phosphat e, E&CHBIVE bAARGF SEhPoHHi st o9 SRR ety e“'ﬁg“'ﬁe%ﬁ"f&&“"aﬁ
fumarate, | hﬂg Qe'yl%l@mﬁﬁiﬁ(?jbbﬁﬁﬁlﬁoiﬁdiﬂer df&%hddﬁtdnﬁ e.HdaMﬁh(E;:aC mmmedm¢o1ogm drugd
nmori ci zi ne hydrochl ori de enytoin en t0|n odi nam de
hydrochl ori ¢&® %W&Eﬁ?@ﬂbﬁ%‘ﬁ?ﬁ% HFB ﬁg?gﬁ&%éggg%ﬁ Sr1'de,
qui ni di ne bltﬁﬂéhfb@tyﬁc cliidsdiThe agﬁm@raaﬁ@,caﬁme m Bhddtene selected from

pol ygal act ur qui nidine syl fate, ,spota
hydr ochl ri ?% dyegsafrimyte Iﬁffso?m'bborhic&é‘bnﬁéasﬁfs’ F"ré}énsefjplgﬁtécs that alter

anti angi nal f@ﬁﬁox&ﬁaa@dncb &aﬁtm@éwlaﬁ@iueeﬁt&&oﬁraamsaﬁh@&nmd@medmm dwe,
anyl nitrite, pr.idi l rochloride, diltiazem hydraochl ar

i sosor bi de cﬁaﬂg pLHeest Ong‘gﬁgﬁr‘%@n%ﬂWﬁm% ?fflg?’ %035181 P8l %lﬁ?qg%?edl pi ne
hydr ochl or i dexoid dneithixpi svest 1auksi d’r&@hﬁﬁ@ﬁﬁ rh;mrnme perang kol bibiegicat respmisele,
DA | e R N L Bt bRl o St o
hydr ochhori d@hﬂﬁ[ﬁmdnﬁum&cth)m yd;ﬁatlﬂ,tmtaaﬁahﬂémbtenag @qpii¢s, mydriatics,

hyd hi d bet
anag(s: ar ? ;In @I'h 2 vlasocgg%{ %Bﬁ, fmscgganteg %%Eaﬁ }’C(% X {cg %8@15?&1 drugs. The

25car vedi | ol tppichlairiglearche atlleant dierselchted rﬁmrhlooaﬂlade mﬁcta\mxf*.fsdbwldes or at
diltiazem hy. chl or 0Xazo0s , I j
mal eat e, epr%@sg?{lea]?'le%glﬁ%toé e a;l ccgtngggel,rg Th%Plglrﬂl%ﬂal @h 08?%% t?c@ée!s{

fen opam nes
f osi nopri | smﬂma]mpte@&@mh@mmamatab orgumm 8¢e, sm fcan@ntsgﬁéfﬁﬁénﬁ' ne

hydr ochl %I’I ?/%0%2?{8??} néb C()ek h gr ochl oride, irbesartan, isradipine,

| abet al & T9%i opril, losartan potassium nethyl dopa
met hyl dopat e 30hyﬂte(mﬂ)éaemmbeamam¢qm@hbbr0m@ caabe at irastope etlegted from

oot A8k RSBl L Ao 000 e Rt
penbut ol ol Smbifcm@m@dmdnmm&, mdkmzmmﬂn@ne p;lqé]mr@tqa_ Mihgatt ledbt one
anthelmintic can be at least one selected from mebendazole, pyrantel pamoate, and
20  thiabendazole. The at least one antifungal can be at least one selected from
amphotericin B, amphotericin B cholesteryl sulfate complex, amphotericin B lipid
complex, amphotericin B liposomal, fluconazole, flucytosine, griseofulvin
microsize, griseofulvin ultramicrosize, itraconazole, ketoconazole, nystatin, and
terbinafine hydrochloride. The at least one antimalarial can be at least one selected
25  {rom chloroquine hydrochlioride, chloroquine phosphate, doxycycline,
hydroxychloroquine sulfate, mefloquine hydrochloride, primaguine phosphate,
pyrimethamine, and pyrimethamine with sulfadoxine. The at least one
antituberculotic or antileprotic can be at least one selected from clofazimine,
cycloserine, dapsone, ethambutol hydrochloride, isoniazid, pyrazinamide, rifabutin,
30  rifampin, rifapentine, and streptomycin sulfate. The at least one aminoglycoside can
be at least one selected from amikacin sulfate, gentamicin sulfate, neomycin sulfate,

streptomyecin sulfate, and tobramyocin sulfate. The at least one penicillin can be at
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nmesyl at e, pindolol, prazosin hydrochloride, propranol ol

hydrochl ori de, quinapril hydrochloride, rampril, telmsartan,
terazosin hydrochloride, tinolol maleate, trandolapril, valsartan,
and verapam | hydrochloride. The at | east one antilipem c can be at
| east one selected fromatorvastatin calcium cerivastatin sodi um
5chol estyram ne, col estipol hydrochl oride, fenolibrate (m cronized),
fluvastatin sodium genflbrozil, lovastatin, niacin, pravastatin
sodium and sinvastatin. The at | east one m scel | aneous CV drug can
be at | east one sel from abgi dj

hydr ochl ori FESE e 58 %gigﬁom ?:rfl%)bmfél C’? ate@?%g‘éts&%’ %}i}(r%ih% &g%&'
eptif | bat i demphiiliecérhpieilliny strddicrh) mmciﬁm mmh@tcl, atybkllhxewctmmlsokba@iﬂme
10hydr ochl or.i nd t rof L ban ,hydr aoch 5- 336
of Nursing fﬁ%ﬁh’ﬁg‘lﬁ’éa e e fha{oxam i I%ﬂ {zggcglmg%%m%zbﬁﬁ’g}%%“ c
anal gesi c orqoémm pyafcdhnsoabam, benicitlinl (éhsizathnw pelieitliine@ potagsinm, penicillin
acetamn Lrin h e ni sal ,
and maangsi anPSarTevioc i P o Rl ¥ S, BBk fin S
anti-infl ammpemoylhdrsu@uumzdbabeneﬂodiwaw&mﬁbn dispdomeahd fiemeiliml ecoxi b,
ey onae, PRk ARRL Ik hL BLENAE S PR Mk PLOAGH AflonbRARRE B &Mcast one
cal cium fl Urpl profen bu done oret haci n 'sodi um
trihydrate, sklgetedpoof eficldmetdrdbait, cefaepit sraimeeihuibnvipine,

o e TS RRa8 e, HAROR L boafll, BRI Fhoa O SERER RN
sul i ndac. at ast “one narcotic of oprod anal gesic ca

| east oné seabémtredefbtaannmcfdemmfmetzmﬂwdmmhc@pxm sodiupy @fm%irﬁ%
nydyr ochl of | dgxdy tc%prQamLﬁ%z%&{eaé Dt QL EL AR SO co iSRS\ Bdtum,

sul f at e, tanyl’ cr'trate entany trans system fentanyl

transmuc os al cemwdmmpw@mm@mm cgehalerdp By drarhierids; aerherst i de,
met hadone hyrﬁér%%gh %phr&ﬂ%ﬁ@@ q r&&éﬂfe@c’@h@&d 168 oﬂ&%ﬂgﬂﬁﬁn§éﬁnﬁ§a@

nmor phi ne tartrat uphi né rochl ori de, oxycodone hydrochl ori de,
oxycodone peleast PRt @leczaﬁd%mdmah@ﬂ@mhwmtﬁ%@mdfed oxyEHelEEsE e

hydrochl,g d@xg@ﬁ%@ﬁ &ht@ed&Xr%cQ&Q h?&rbglﬁoﬁeﬁ'@ dBé;!r@éQﬁbemBﬂ{&{y@Pﬁé oride,

pentaZOC|ne tate ropoxyphene hydrochl ori de, “propoxyphene

napsyl at e rlemoﬁié?rhmahwfoh@'l@?lé%wpé th@éYcl@Qﬁléﬁioa}HPPd%l hea%téeasw
tramadol ngf(dl?qgn be the@ste oﬁe%ﬁéctearfﬁoﬁe&%{myﬁzmé?mﬁauﬁzﬁ@n be at
| east one se rom chloral hydrate, estazolam Il urazepam

hydr ochl or i d@ifa@ew@zsw&qa iplipoxagelst W&Pﬁbﬁﬁﬂlzom%ﬂ ukie ﬁﬂ@ﬁb‘b%?r bi t al
sodi um sec @@th %&ﬁalﬁéé)&sntﬂ@at [ ANBARRAM1cA oAz oxadh eRlsPRie, and

zolpidemtartra e at |east one anticonvul sant can be at. |east
one 20  ciprofloxacin, enoxacin, levofloxacin, lomefloxacin hydrochlonide, nalidixic acid,
norfloxacin, ofloxacin, sparfloxacin, and trovafloxacin mesylate. The at least one
fluoroquinolone can be at least one selected from alatrofloxacin mesylate,
ciprofloxacin, enoxacin, levofloxacin, lomefloxacin hydrochloride, nalidixic acid,
norfloxacin, ofloxacin, sparfloxacin, and trovafloxacin mesylate. The at least one
25  antiviral can be at least one selected from abacavir sulfate, acyclovir sodium,
amantadine hydrochloride, amprenavir, cidofovir, delavirdine mesylate, didenosine,
efavirenz, famciclovir, fomivirsen sodium, foscaret sodium, ganciclovir, indinavir
sulfate, lamivudine, lamivudine/zidovudine, nelfinavir mesylate, nevirapine,
oseltamivir phosphate, ribavirin, rimantadine hydrochloride, ritonavir, saquinavir,
30  saquinavir mesylate, stavudine, valacyclovir hydrochloride, zalcitabine, zapnamivir,

and zidovudine. The at least one macroline anti-infective can be at least one

selected from azithromyecin, clarithromycin, dirithromycin, erythromyocin base,

26



sel ected from acetazol am de sodi um carbanmazepi ne, cl onazepam

cl orazepate dipotassium diazepam dival proex sodi um ethosuxi nde,
f osphenyt oi n sodi um gabapentin, |anotrigine, magnesi um sul f ate,
phenobar bi tal, phenobarbital sodium phenytoin, phenytoin sodium
phen. ytoi n sodi um (extended), primdone, tiagabine hydrochloride,
topi ramate, val proate sodium and val proic acid. The at |east one
5anti depressant can be at |east one selected fromamtriptyline
hydrochl ori de, amtriptyline panpate, anpxapi ne, bupropion

hydr ochl ori de, cital opram hydrobronide, clom pram ne hydrochloride,
desi prami ne RyGFoeKBerialte. G prHorrdrdrRsBrEdaythrmyite lacipbionate, and
hydr ochl or i desyttirsinpéiaRicttd) YHe0s i drd @nisdeMi AT LR IF8ORRER be at least
m rtazapi ne, nefazodone hydrochl oride, nothiptyline hydrochloride,
10par oxet i neOIPﬁﬁﬂ’?eS %’?ﬁ%’,’eoﬁ’f‘?@n@cﬂ%‘@% shipragrbonigel sofim spsinate,

hydr ochl or i delindafngoi lExtcRIBHE, Eiikhaydn phibdifXtd @00 dMtor iR &ffdemyand
venl af axi ne dr@aghl.or.i de. TEe. at | east one antianxjety drug can be

at | east -oneP EPRET-dORPEHaf SPasi A sl SHTORSAEMN YR BE MBI de,

chl or di azepoxiad®crystalsphitiofzapoi irday s fhRnbAfin/ GIPbARED 8l tinomycin
di pot assi um , dj azepam . doxepi n hydrochl ori de, hydroxyzi ne enbonate,
hydr oxyzi ne &y%oﬁ%r“@eﬁ%‘?tﬁ ,m’l‘%“grv&?(‘if’ﬂyﬁgl gide} Gleazapalph- 24-214
mephr obamat eof Migazdoamiryg Haatbsv)de, and oxazepam The at |east one
anti psychotic dru east %nnlge %ZI ected from chl orpromazi ne

C be at. |
hydr ochl ori de, cl g&%%ﬂ??é? o9 TRRARG 7 Raghiongrselecter diopn ambnonedactate,
enant hatl®, f Higphiapazi mirifydiacitt oThe gt leddabopaiiagelthriatpes d: dakt one
decanoat e, hal,operidol .l actate,. | oxapi n crd;%dr chl or.i de, .| oxapi ne
20sucei nat e, SHERSH GRS OSBE Aoy drorRtiion e ibafeg ety iven
ol anzapi ne, peylptecdifizizae hygioshbride, dipoaialios, desoagiantde SHoRHI B eftQolol
fumarate, ri i.done, ~thiaridazin ydrachl ori de, thiothixene,
t hi ot hi xene ﬁ%‘ﬁ%hg?ﬁ“%r floremde30s W’f%‘%%&%‘écﬁrﬁ%’ﬁ Bedyeae ?18"‘Fhe at
| east one cemgriddtingdyhouslosys memictinabydanthl @i, Peengtoil, @hstytoin@odium,
sel ecte ro tanm R |.f at affejrte, .dextroanph m ne, 25
sul f at e,q%oxg%?%% ﬁg%lrh Bgﬁf@ﬁigg ,p?dr’%? %lgﬁ%h%‘{rg?ﬁi?@é%%ﬂpg%ﬁ%E‘Vﬁrgfhlonde’
met hyl pheni datisidinedrindfatep quidalinsgidednatel yinjdaraaldlypalacanchapd) eningding e
hydrochl ori dg,.Th l.east. , one. ant i par ki nsoni an. c %g Hgas one
sel ected fr O%‘I%Fehgont? I%(lj it?\%’:ﬁ%/e r%dg?lﬁr}%?r?%e?n Veer"l%a%]p}?ﬁgoc O§§;;‘teat f’&% least
bi peri den hydreomhibugingdean be pelead one bedatat fegm bradadigidinatticndatapsiyt afiteiie,
car bi dopa-1 e capone. | evodo . per gol i ] |ate, ..
30pr ani pexol ]}e{%?ﬁaﬁ;l A %@ hﬁ’gr%?’d{éﬁh?%ﬁ%‘?‘f’@ﬂ%mﬁey ﬁ%?h%rﬁ%jxw’s%?g@@w‘f ne
hydr ochlZdr i depntrotratapordelol, anchrdipiok éyymobieintidy; Inifegighirec hittogiyderin, The at
| east one m .ral nervous ,.system.dr n.be_at | east
one sel ect e dﬁ%ﬁ%h] %3%#’%(5%%%%3, veraparm?, and vxrapaml%ygl%cﬁl%nde. TEE at leasa.s
one antihypertensive can be at least one selected from acebutolol hydrochloride,
amlodipine besylate, atenolol, benazepril hydrochloride, betaxolol hydrochloride,
bisoprolol fumarate, candesartan cilexetil, captopril, carteolol hydrochloride,

25  carvedilol, clonidine, clonidine hydrochloride, diazoxide, diltiazem hydrochloride,
doxazosin mesylate, enalaprilat, enalapril maleate, eprosartan mesylate, felodipine,
fenoldopam mesylate, fosinopril sodium, guanabenz acetate, guanadrel sulfate,
guanfacine hydrochloride, hydralazine hydrochloride, irbesartan, isradipine,
labetalol hydrchloride, lisinopril, losartan potassium, methyldopa, methyldopate

30  hydrochloride, metoprolol succinate, metoprolol tarirate, minoxidil, moexipril
hiydrochloride, nadolol, nicardipine hydrochloride, nifedipine, nisoldipine,

nitroprusside sodium, penbutolol sulfate, perindopril erbumine, phentolamine
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hydrochl ori de, donepezil hydrochl oride, droperidol, fluvoxam ne
mal eate, lithiumcarbonate, lithiumcitrate, naratriptan
hydr ochl ori de, nicotine polacrilex, nicotine transdermal system
propofol, rizatriptan benzoate, sibutram ne hydrochl oride
nonohydrate, sumatriptan succinate, tacrine hydrochloride, and
zolmtriptan. (See, 5 e.g., pp. 337-530 of Nursing 2001 Drug
Handbook. ) The at | east one cholinergic (e.g.

par asymat hom netic) can be at | east one sel ected from bet hanechol

chloride, e iLur hl gri de eostigm ne brom de, neostigrnine
net hyl sul fa?lg?&;ﬁgiéjg}lsc{%ﬁ%h?%zeosén aﬁ“fdg?ﬁ%; ; ’%ﬁ?ﬁraﬁ%%%%‘g?‘?bd?ﬁl aWreRfilde.
The at | easthyshechiortdechwoliprile tefiinisantan tdoezoain Hydashlopide, {Fablotigidatty om

at ropi ne sul . i I he. hydrochl oride, .qly rol ate, .
hyoscyani ne, tfr%%} g?gég%gfﬁ %@d ?ﬁ%yggp%p%%ﬁy%éﬁq%e I%‘P(?ﬁ%gé,ong EBYBITHHS ne,
scopol am ne 4satbglableesticde selactdd Sompodbramitare dujdinpeepivhdetin sHdamat | east

one adr enrer gi i i,C n.be. at..l east.one sel ected.from
dobut am e B s o R P T B e R i
bitartrate, sedivspigeefbrdzieldyastatin, niati, pphastytnephivmend yeashtior Teest
pseudoephedr I seudoephedrine_sul fate. -The at
| east one ad&%ﬁgﬁéﬁgw@gk‘g‘{ b?%“r%%%ﬁ’%ﬁ%a% T&8h 6%%83:9“1 PIET e

sel ect ed fr cipr@btagiliradertgoinahyidrehivddy lcdbsazobrdatidonreidbitimte; at e,

met hyser gi deg; PLARekL chl oride,..The at |east one
skel etal nmuscle c%e _gek’ae t (.:ag{\dgbe agﬁﬁéeﬁg%h%%n s?é?eeng Xéﬁ;ﬁf eoﬁ?%%@fngf en,
car i soprr8dol bydeasihipridexangldtrefibayiciduivbridpr (Sre, by dpp.cHBA3i6dE Nursing 2001
dantrol ene sg@j.um), 2.5 et hocar banol, and tizani di ne hydrochl ori de.
The at | east one neuronuscul ar bl ocker can be at |east one selected
from atracuri um bESt ieast onsinoansretisranglpetie oy buttpyrettaabe pi lamt one
chloride, mgypecMhisdm &Lk p ' .de,. D roni um
brom de, rapS acuroni_um br_omglzﬂee,n ’ %@%ﬂltr’ g}%l‘.}ltﬁgn%f g%gl%g,m%&g%%%yﬁgﬁgﬂslﬂhe
chloride, tBgctaearsive Sél_ﬁ%@ﬂ?d@,w gtrieksy eraunconictnivd) rondigamraSery, dr@p can
e.g., PRs SIkBfadf onbRERY £200d1 N8, m@%aggg?ssim did3888 ol Ha5!
one antihistam ne can be at |east one selected from ’brorrpehenl ramhe
mal eate, cet§dRRcnEIRYRISCIGERIRurbiprfon. shrempfeanindemethb@atinjomethacin
cl emastine fygRGEABydeud OBeRFA0LAS, L0k ' | ne
hydr ochl ori dse, fexo?enadicneﬁﬁgdr’pch,IO%%%ak%?’?ﬁﬁggagg’gﬁg{oﬁgﬁzi ne
hydr ochl or i dEPOIORFSHEThEHPFRZT, REotkanaofesasibt widyubhiat féhe at least one
hydrochl ori dgreofiB®r aﬁioh%ﬁil%es‘?@@dnﬁe%@fég Qb LRkt § ﬁ@ﬁﬁaﬁfeﬁ%anheas'[ one

sel ected from al buterol, buterol sulfate, am nop I ne, atropine
sul f at e 20epHEEFCAETEE Tpraortitafsgindbisidedpiterpbtnol krstrath] qodeipe at e,
epi nephri ne gnyehHaeblchfdtsul i) Ril-0p WD BRLAR trah SRRLA SERACkntany1

transmucosal, hydromorphone hydrochloride, meperidine hydrochloride, methadone

hydrochloride, morphine hydrochloride, morphine sulfate, morphine tartrate,
nalbuphine hydrochloride, oxycodone hydrochloride, oxycodone pectinate,

25  oxymorphone hydrochloride, pentazocine hydrochloride, pentazocine hydrochloride
and naloxone hydrochloride, pentazocine lactate, propoxyphene hydrochloride,
propoxyphene napsylate, remifentanil hydrochloride, sufentanil citrate, and tramadol
hydrochloride. The at least one sedative-hypnotic can be at least one selected from
chloral hydrate, estazolam, flurazepam hydrochloride, pentobarbital, pentobarbital

30 sodium, phenobarbital sodium, secobarbital sodium, temazepam, triazolam,
zaleplon, and zolpidem tartrate. The at least one anticonvulsant can be at feast one

selected from acetazolamide sodium, carbamazepine, clonazepam, clorazepate
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i soproterenol hydrochloride, isoproterenol sulfate, |eval buterol
hydrochl ori de, netaproterenol sulfate, oxtriphylline, pirbuterol
acetate, salneterol xinafoate, terbutaline sulfate, and theophylline.
The at | east one expectorant or antitussive can 5be at |east one

sel ected from benzonat ate, codei ne phosphate, codeine sulfate,

dext ranmet hor phan hydr obrom de, di phenhydram ne hydrochl ori de,
guai f enesi n, and hydronor phone hydrochl oride. The at | east one

m scel | aneous respiratory drug can be at | east one selected from

acetyl cyst ei Of:: sone, di propi onat e, beractant, budesonide,
cal fact ant, ?fpgﬁagﬁ%, 551?)? &35%1’ 813%%%0% 58511”31,’ 3%‘8%“5‘}%%‘?: PRReRgeim R,
10f | uni sol i dezbapkuitr, asdngnprognesiateyl faeiheholkalbital Sdhobarbine dasia |

il euton ( SEE RS ot G ARE NG BER R BB T snsclbsainy
The at | east hirechiprides iapiramdovidprate sodivantid Vapwientid Cale et odecast
one sel ecd ed f#R ] t m num hydroxi de, .cal ci um
carbonate, 16 tmg}ﬁ?ﬁﬁa@wﬁ%g‘gﬁg@%ﬁ%@? %)?Flcﬁen,u r%glf’fée:}fygiﬁch%rﬂi&

si met hi cone, *AHEPYHE pAmdts anivaapine buffvpimathylessloridascitigeshi ve
enzynme or gaj, : I:], t ast _.on el ect.ed from
pancreati n, %%gggﬁ?&glg%%}gﬁ uer%gig?églﬁr%fh%sg’? a’:\nélggf'gr(?ﬁ oride, doxepin
ant i di ar r heahy&aphlerédea flupretise hpdroclklotids imiprdmioerbpdoalplotide, tieiprivhimsut h
subsal i cyl at SAL Ghikta) ' I.pheno .hydrochl ori de and
at ropi ne sul ?%nt]e, 20 oa%gir%gn e ?)%:_%?dég%k?%g&éﬁ%@iﬁm%ﬁdg?ﬁhﬁﬁ& ure,
and opi Urfl MaRtPECting Anfteshlaridelphemigng sulfage striraline Hsixathlordlecan be at

| east one s eir@x%l%rérﬁﬁ@sﬁlke&@ﬁﬁﬁﬂﬁra?{iﬁ: rg&lteltl‘,‘m, QLQJE'I ¥gﬂgﬂggglﬁydr0%$‘§§§é . aThe

sagrada, cascara Sagrada aromatic xtrac cascara-sagd
f1 ui dext r act 2 1gas ooy angippxieyoirus eanchec leabtiLmme sdlectad fbe slpdizelm, buspirone

gl ycerin, | agjdth@isidcTBABRE MGl RIS N X]
magnesi um suI#at e, 25net hyl czgﬁ}ﬁu?%%@??dﬁ? ni raﬁéhl ,&%%@%fﬁ%zg%%e
gl ycol or el &@plagtiymetiszspam; daxeripdyrqchioridedrdeoxyaind estdiaien hydroxyzine
phosphatigs. HfodlotRakd ; TR | ected
from chl orpr oﬁ(z)i n%. hy?ﬁ égﬁsf‘zélﬁ%ae, di %ﬁ%ﬁqﬁﬁ?ﬂ%ﬁ%sﬂg@ zrgzg;a%ll
mesyl at e, qr]@ﬁj{iﬁ?lﬁlf?ﬂd,e» Hdanasenapb nlinyd fassiingrendesy chetid drng nen be at least
hydrochl ori dene s¥RL:R0IREY GBI HG Y Bl B1d-GE, 519559%4%,3%%1%@@% _

3 pro or per azi ne

hydrochloridg,.perphenazine, prochl or perazi ne, i
edi syl ate, prGERGr HurpiEpwansenatiets, lpphsrezinabydrectiyrkie bhloperids,

scopol am ne, hdlbyealdbyddReicaed, BEoFB RR TRt Mkabik @9&%‘8@%&?}{;&%&},{3
hydrochl gride. The at |east one antiulcer drug Can be at” [east one
sel ect ed % r oMCEPAEL PEiCHEazRS hesy|ags. molingenerhydrichloride, olargpinedi ne,

| ansopr azol heBIOARE ShiRb ‘dé}lfpm 1Fh88zino

sodi um ran?ﬁeﬂle bi %Jt hmci, rat_ec%rar%?firagﬁl hy rggaﬁ%g%&ﬂ@hg’nd
sucral fate. é‘é’é@% ‘?EY irogflorides friemhixgpe, Kpipdiege bpdreciprige. iaddbook) The

at | east onerigRbhdsAnd BfRbShiGRR. Nt [ch8ASE cORBI 56166 &SgteH SiBulant can

be at least one selected from amphetamine sulfate, caffeine, dextroamphetamine

25 sulfate, doxapram hydrochloride, methamphetamine hydrochloride, methylphenidate
hydrochloride, modafinil, pemoline, and phentermine hydrochloride. The at least
one antiparkinsonian can be at least one selected from amantadine hydrochloride,
benztropine mesylate, biperiden hydrochloride, biperiden lactate, bromocriptine
mesylate, carbidopa-levodopa, entacapone, levodopa, pergolide mesylate,

30 pramipexole dihydrochloride, ropinirole hydrochloride, selegiline hydrochloride,
tolcapone, and trihexyphenidyl hydrochloride. The at least one miscellaneous

central nervous system drug can be at least one selected from bupropion
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5 bet anet hasone, bet anmet hasone acetate or betanet hasone sodi um
phosphat e, bet ar net hasone sodi um phosphate, cortisone acetate,
dexanet hasone, dexanet hasone acetate, dexanet hasone sodi um phosphate,
flu.drocortisone acetate, hydrocortisone, hydrocortisone acetate,
hydrocorti sone cypi onate, hydrocorti sone sodi um phosphate,

hydrocorti sone sodi um succi nate, nethyl predni sol one,

net hyl predni sol one acetate, 10nethyl predni sol one sodi um succi nat e,

pr edni sol one, predni sol one acet at e, prednisolone sodi um phosphat e,

pr edni sol on @c@i&-?&s riarnci trianti nol.gne
acet oni de, aﬁr?lyélj}t T ANCl ha %%%m acé% “tdg &??1%1%? fﬁ"érﬁé?m&ﬁ Eﬁ’BH]é]l]anI‘
anabol i ¢ st effﬁéi'ct!ld@ahfhbén aitratee nemiripna Ipelebloetlef ticongaphetles, nicotine

fl uoxynest er @RgderiBi na droI on ecano t andr ol one
phenpr opi onat e, Test ter ?5’9%%%@5‘? %P &t &7 he oY pt ﬁl d?%@(“?ﬁcfer one
enant hat e, tEetydEte Renpiripprinonediegte, amimb egﬂmshlendqanﬁ E@lﬁﬁ‘d’@ﬁ%ﬁiﬁKSce
system Tghe & |easy Sgggyf%krr%,g%bl%mgf{?agzg can be at |east one

sel ected fromesterifi estrogens est radi ol cypi onate,
estradi ol i noret h|Tﬁmaé#@Sﬁu@toh@bnwmmsdemasmmmene)smaﬂlamleast one

val erate, e%fe@ﬁ@%n( G&H&ﬂéﬂﬁ&l%ﬂ)orldgsetdko%ﬁ c‘.hl r1 c %q iS5 ladl ol ;

et hi nyl estradi ol and desogestre di ol
di acet ate, cteRFtEAIng Sethyds *eamsmmwheﬂateeaﬂd p]gridoetssgm:aelbﬂimlaad

et hynodi ol T o o [ trel n
est )r/adl IoI ag%&;aggeg%ﬁ)l 1&%&??\@1&3 g %%glé% ?%g ?&qu& nofeathﬁP m&fs}%&%‘ey

acet at e 1 Vet Hiigxpiongiae hydrarigpridam @bﬁgmg'é?é%fﬁMeoyaBmm, hybscespimadilfite,and

nor gestr el Snmeti @gmgé% e
ferrous fU”ﬁiﬁn ' evonor gest?%%uﬁg ﬁ&%ﬁ%ﬁﬁ‘?ﬁ%ﬁ@*ﬁa&ﬁ&f@ﬂﬂﬂﬂ@
I

25mest r ano hiThei Rblgast aae Efifﬁlilﬁﬁaﬁ Gsyapathomdtristien) cambe aidedsatms:
norgestrel, saREied E&%&&&E&Qﬁﬁe hyd8cHibrideS Q%aﬁﬂghﬂﬂ'g glg{)rgcf { 51%?&!1'5}111;%1%? be

at | east on(jjésel ected from gani relix acetat e, Jgona ''ne ace
histrelin addfi nSrameehides s Fge. Phreylenhring dsdroghleridnirisdidabpitedgnor

gl ucaonigan H?ﬂro@hloh@@%d%&l(@%]ﬁ@ﬁﬁgsﬁfa@gn FHe ?e%ﬁ%m%&%%ﬁc%%‘gﬂeg &
glinmepiride, gli |Z|db | ucagon uride, 1nsu

hydr ochl or | dé‘f%ll?ﬁf@lﬁﬁ [catl B éfdP"}Slt amﬁiecrﬁgdcfrqm Hihydiagesotaraipa gicsylaie,
rosi gl i t azonggd@hRatftra@NEeilQ9biit 8AME, aﬁﬁﬁog&nl)ﬁ?ﬁ}drg&?o%dy Qi Gy

hor mone can be at Ieas one sel écted fromlev r oxl ne so
i ot hyr oni nd4Sbefeulfelersl GRyerls relargt sambeott pastiime selgetel St bushden, hyr oi d

hor none ant agedtipddotahldgoxabodeE SrlotRAL SRk ﬁ?&ﬁ%l{;ﬁ@@dﬁ@l@ﬂé@ﬁﬁﬁf

pot assi Eﬁn i odi de, _pot ?SSI um i.odi de (saturated so

propy! t ourdthqcartpmel. saed trmiding fy drechlends. (Hhe %élﬁ?adtao@m’?llyomtanldalst rong

i odi ne sol uti@Rer chR®eak IdaGtAsmk sOB&eP b &L@El)/rllm%%e G ity | €ast

one sel ecte orticot r@gl 5cosynt rolo d désnop! e33| n acet ate,
L5

om
| euprol i de 2’8%?11%}? loxpaEy ehipRde BRYacH B SBoRde sRsmarToatvm. bromida r opi n,

and vasopr e@ﬁjeﬁuroﬂ-ﬁ(ﬂ'l B:bn-l@aasatpa@lﬂ@nﬂa{ @%H:Yc[e%d%uidn'ﬁﬁn@i?dfﬁd@an be at
| east one sel ect calcifediol, calcitonin (human), calcitonin

(sal mon) | S APETS me 1A% 8% STR0CHPEPe Fifprids sad sequipmmatbeomidg o §Faem
(See, e29., epn pp69§}-g@6fﬂifrsmgfﬁ10m®ra§%n%d&)HandbOOK ) 10The at

| east one di uret tf?‘ C &% |, east . one sel ected from acet azol am de,
acet azol am de so Ef’rﬁn OPBP‘?tHEStWH’FS%P%WﬂE@tO%%?WW

chl ort hal i donepplehhaaingmadleats @diiikThe Eﬁdﬁ@&ﬁ&ﬁ@ciﬁ&]ﬁem@ﬂﬁﬁ@ ﬁmaq{%
hydrochl or ot L‘I?I azjde, indapam ?l ‘g’r'? Es@t met ol azone,

spi r onol act SFEASYIG LR e CyPropshirUine Ruiocierids dwhemiydraming east one

el ectrol yt ehgmoczapha@emnamblhgrﬂ@em@ﬁae @&aﬁhﬂe Eneaﬁﬁmé P&%ﬁ@n&é,om

cal ci um 15acet at.e, m car.bon cal ci um ch ci um
citrat g} &caP&“ﬁﬁ%‘ rt‘fta)t}:‘%% te, and mplgl Fite hydrochloride. The at Teast one

bronchodllator can be at least one selected from albuterol, albuterol sulfate,

aminophylline, atropine sulfate, ephedrine sulfate, epinephrine, epinephrine

30



cal cium gl uceptate, calciumgluconate, calciumlactate, cal cium
phosphat e (di basic), cal cium phosphate (tribasic), dextran

(hi gh- ol ecul ar-wei ght), dextran. (lowrpol ecul ar-weight), hetastarch,
magnesi um chl ori de, nmagnesi um sul fate, potassium acetate, potassium
bi car bonat e, potassium chl ori de, potassium gluconate, Ringer's

20i njection, Ringer's injection (lactated), and sodium chloride. The
at | east one acidifier or alkalinizer can be at |east one sel ected
from sodi um bi carbonate, sodium | actate, and tronetham ne. (See,

e.g., pp. 797-83 Nur si ng .20 nd Kk st one

hemat i ni ¢ ci’ﬁaﬁ@%a?p’fl@g% eé‘g’gmg%}jgg{: é% Ea n q%?l?%dué ? Er%tter&%%%

(ng( ;a; ; (rzusI ?Ewn so?ﬁﬁloﬂﬁfdmm;‘;?wmfﬁew i@sleg@lbﬁ@tai hﬁfdnop@;’?lder;]l ron

ferric gl ucdﬁ'ﬁ‘f‘lﬁoﬁ%‘aﬁﬁi a%’rﬁ h]? %08 {r?reoqgn%%iggos%ﬁ tgl[r%’ X%gr_l a%fe at

Lleast OnedS&b%ﬁfaﬁﬂS $uifans, and:lﬂz;aaphydihmodﬁharmt ledgt|one papactoradir gnfrtussive can
anapar oi 0 eno ari.n_sodi u e

sodi um andﬁﬁé’ﬁ g%ﬁ%“’s?%‘&%’e enz a aéds? 3%%%%@%&4&8?0 rd‘%gﬁm\‘/% can be

at |east onaieseﬁxﬂaha@haxsﬂydrohrmddadmhmwamhbmﬂrncmme guaifenesin, and

anti hemophi lﬂ ?i&]é)?%}t)gqtg? h(yﬁ_roohl J&' b'ﬂi? bt ingv;gﬁg ﬁﬂ%ﬂ&?@@&q 3 1&%&%{ %P' il

[11 (human), uman asma prot ein
fractions. Tt &tastlceﬁs;bieotnéfmmmm«é@yteu@, miqlfmh@ane Bipreptiodaies Seraglpt,

selected fr malte i r

strept oki nagje H%U‘r:ao aatr?gig§§ @Amm’ Cﬁ)tlﬁ% Q—%%Z?%%%Q%QNL&?E‘;Fﬁg 2001
Dr ug Hanei;bocﬂuralso]ﬂde: fatticheoms tprcum;la@, k@btﬂllﬂqﬂ@t deuugl segdrasemidsodieist one
sel ect ed frgé/n&bgsulafj A opo%Bl é‘ét ﬁlde H%éa%ﬂ D4 ZfRkA aRRLICId, 7ptph585_-
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| east one sel ecte rom capeci t abi ne bi ne, cytarabine,
f1 oxuri di ne, seﬂdctpdcfmzabrunemph@sqbnmt@ ahfn:maemduﬂwdesc Hyluposayanats,

rner captopur |06, o 75! ARLISXAL fyaBRLDGRIRKALS 3R Uciaashel Moguas ne.

The at I'east o e ant| t| neopl astic can be at | east 10one
sel ect ed fr obicibewyig.cThe @ZL}WSBQ@ dlﬁ%ﬁélw PRSI O 2eldionfosoliiiach o& bt e

| i posomal, d%g%'r o8k g@e&wﬁb%q;a%&@f b%dg,gg@qpa GisBaiBy drRehliun s,

doxor ubi ci n oride osoma ubicin ydrochlorld
i danbi ci n hy@nak:mmamebeme@wmeleg fFromasep ety e syhyalicyinie,

val rubi ci n. " 08B SaRlon ik bAGORIaBoHIainlldis, heaDNe

bal ance can gast one s ct'ed from anasbrozol e, bi cal ut am de,

15est r arifst i pephoep hatrestislo dbeinte. ienbBcare 204 PRIFRHGET GERRREHEY-

acetate, |etrQzoli€i one laxative can be at least one selected from bisocodyl, calcium
polycarbophil, cascara sagrada, casoara sagrada aromatic fluidextract, cascara
sagrada fluidextract, castor oil, docusate calcium, docusate sodium, glycerin,
lactulose, magnesium citrate, magnesium hydroxide, magnesium sulfate,

25  methylcellulose, mineral oil, polyethylene glycol or electrolyte solution, psyllium,
senna, and sodium phosphates. The at least one antiemetic can be at least one
selected from chlorpromazine hydrochloride, dimenhydrinate, dolasetron mesylate,
dronabinol, granisetron hydrochloride, meclizine hydrochloride, metocloproamide
hydrochloride, ondansetron hydrochloride, perphenazine, prochlorperazine,

30  prochlorperazine edisylate, prochlorperazine maleate, promethazine hydrochloride,
scopolamine, thiethylperazine maleate, and trimethobenzamide hydrochloride. The

at least one antiulcer drug can be at least one selected from cimetidine, cimetidine
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| euprolide acetate, negestrol acetate, nilutam de, tanoxifen citrate,
testol actone, and torernifene citrate. The at | east one m scell aneous
anti neopl astic can be at | east one selected from asparagi nase,
bacillus Calnette-Guerin (BCG (live intravesical), dacarbazine,
docet axel , etoposi de, etoposide phosphate, gentitabine hydrochl ori de,
20hi not ecan hydrochl ori de, m totane, m toxantrone hydrochl oride,
paclitaxel, pegaspargase, porfiner sodium pro carbazine

hydr ochl ori de, rituxi mab, teniposide t opot ecan hydrochloride
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O e DT oo hiIdS YR A8 b6 b ey B m FEAS], SoXyrhditatha Cl ne
(live attenu Y, eni ngococca ysacc ari vacci ne, nmunps Vvirus
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trival en Ies v rabl es vaccine (h

diploid c eI |t§=atowbre¢ uwsaﬁma&rm viThea 1wt@lierfétregﬁwproge@% P@rabwr us
vaceine (11 Vg aid SROH egﬁﬁgwémag XQi Lhirh@ES QERRRDL oybBhABUS t OX0i d

(fluid), typho vaccl ne (ora I d’ vacci ne (parenteral
t yphoi d Vi mtwamaﬁu@eoma@@@tmémmm@emfamPtftrfélo\l/aeléi% estEpgns

vel | ow feverYagelas. oBial LEAS -AABIORRAAXkRAY ARlU:KARLR CAR b

at | east one MISpI S5anti venin, Crotalidae
anti venam ( potrgdial andtethyngilivhtisestits, dhinyt @WWO’( @q’kﬁqq@geetrg}nﬁthmyl estradiol

and ethynodiol diacetate, ethinyl estradiol and levonorgestrel, ethinyl estradiol and

norethindrone, ethinyl estradiol and norethindrone acetate, ethinyl estradiol and
norgestimate, ethinyl estradiol and norgestrel, ethinyl estradiol and norethindrone
and acetate and ferrous fumarate, levonorgestrel, medroxyprogesterone acetate,
25  mestranol and norethindron, norethindrone, norethindrone acetate, norgestrel, and
progesterone. The at least one gonadroptropin can be at least one selected from
ganirelix acetate, gonadoreline acetate, histrelin acetate, and menotropins. The at
least one antidiabetic or glucaon can be at least one selected from acarbose,
chlorpropamide, glimepiride, glipizide, glucagon, glyburide, insulins, metformin
30  hydrochloride, miglitol, pioglitazone liydrochloride, repaglinide, rosiglitazone
maleate, and {roglitazone. The at least one thyroid hormone can be at least one

selected from levothyroxine sodium, liothyronine sodium, liotrix, and thyroid. The
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Mcntrus fulvius antivenin. The at | east one i mMmune serum can be at
| east one sel ected from cytonegal ovirus i mune gl obulin
(intravenem s), hepatitis B imrune gl obulin (human), imune gl obulin
i ntranmuscul ar, inmune globulin intravenous, rabies imune gl obulin
(human), respiratory syncytial virus imune gl obulin 20 intravenous
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be at | east bratsehdupodhemsm K884 LadPd’d7- 333 of Nursing 2001 Drug

Handbook.)

The at least one hematinic can be at least one selected from ferrous fumarate,
25  ferrous gluconate, ferrous sulfate, ferrous sulfate (dried), iron dextran, iron sorbitol,
polysaccharide-iron complex, and sodium ferric gluconate complex. The at least
one anticoagnlant can be at least one selected from ardeparin sodium, dalteparin
sodium, danaparoid sodium, enoxaparin sodium, heparin calcium, heparin sodium,
and warfarin sodium. The at least one blood derivative can be at least one selected
30  from albumin 5%, albumin 25%, antihemophilic factor, anti-inhibitor coagulant
complex, antithrombin IIT (human), factor IX (human), factor IX complex, and

plasma protein fractions, The at least one thrombolytic enzyme can be at least one
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Z1
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el ect r oRPt esrippieerndiiderslorids THEOTRS, iR RIEGTG Y drasPloRidBRactarel; | ur e,
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for renal faifufre, dextrose, fat emul si ons, d medi um chai n
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sulfate, and vinorelbine tartrate, (See, e.g., pp. 867-963 of Nursing 2001 Drug
Handbook.)

25 The at least one immunosuppressant can be at least one selected from

azathioprine, basiliximab, cyclosporine, daclizumab, lymphocyte immune globulin,
muromonab-CD3, mycophenolate mofetil, mycophenolate mofetil hydrochloride,
sirolimus, and tacrolimaus. The at least one vaccine or toxoid can be at least one
selected from BCG vaccine, cholera vaccine, diphtheria and tetanus toxoids

30  (adsorbed), diphtheria and tetanus toxoids and acellular pertussis vaccine adsorbed,
diphtheria and tetanus toxoids and whole-cell pertussis vaccine, Haemophilius b

conjugate vaceines, hepatitis A vaccine (inactivated), hepatisis B vaccine
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20 2001 Drug Handbook.) Anti body conpositions of the present
invention can further conprise at |east one of any suitable and
effective anobunt of a conposition or pharnmaceutical conposition
conprising at | east one antibody contacted or adm nistered to a cell,
ti ssue, organ, aninmal or patient in need of such nodul ati on,
treatnment or therapy, 25optionally further conprising at |east one
selected fromat |east one ' TNF antagonist (e.g., but not limted to
a TNF chenical or protein antagonist, TNF nonocl onal or polyclonal
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or fragnent, %%?”l%%aﬂ Ofﬂfg aﬁﬁ%ﬁ@‘&”%‘éﬁﬁﬁl&ﬁ%&ﬁ‘ &’“‘ﬂ@
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drug, ansesty r c
al kyl ating a &%?ﬂnaﬁ&gﬁ%@ﬁet abol | t@;l %&%%ﬁﬂh%én%hu%t ?(}'n G%Bmg)g athd
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an i nhal ed sglePIBFH(huampb&mwm ehéulprnmwwldrammmlwammnnwen%,
cromolyn, a

yn, anaeRk RERNAL BRLOKN BRA!AS Tﬁgﬂaﬁaﬁ?&%gﬁggggpwf§ I)Juh
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cyt oki néd i n@frtRoupthmeay RofD) ipyag siabulia fyunen) Rho(D} ionrhined8otuding . |
TL-1, IL-2, ﬁ&gvanougﬂmm %&9@9%%@ g%ﬁwaun%?%a ValcdifiEcRich - See.

e.g., Wlls et al. ., Phar macot herap
mmune globulm The at least one bmlogmal Tesponse modifier can be at least one

selected from aldesleukin, epoetin alfa, filgrastim, glatiramer acetate for injection,
interferon alfacon-1, interferon alfa-2a (recombinant), interferon alfa-2b
25  (recombinant), interferon beta-1a, interferon beta-1b (recombinant), interferon
gamma-1b, levamisole hydrochloride, oprelvekin, and sargramostim. (See, e.g., pp.
964-1040 of Nursing 2001 Drug Handbook.)
The at least one ophthalmic anti-infective can be selected form bacitracin,
chloramphenicel, ciprofloxacin hydrochloride, erythromycin, gentamicin sulfate,
30 ofloxacin 0.3%, polymyxin B sulfate, sulfacetamide sodium 10%, sulfacetamide
sodium 15%, sulfacetamide sodium 30%, tobramycin, and vidarabine. The at least

one ophthalmic anti~inflammatory can be at least one selected from dexamethasone,
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Handbook, 2nd Edition, Appleton and Lange, Stanford, CT (2000); PDR
Phar macopoei a, Tarascon Pocket Pharnmacopoei a 2000, Del uxe Editi on,
Tarascon Publishing, Loma Linda, CA (2000), each of which references
are entirely incorporated herein by reference. 2 5Such anti-cancer or
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bot ul i nyns) , 4 Qb%ﬂﬁés%ém%e%&xﬁﬁe&afea fumgiafwtmma@ﬁsene\joemmm

Canzphl obact er et Us Hel i obact er E{g?%é lg Hel i obagt.er

pyl ori), Aerloriserdior spedpragolpkhygiroch n%@ﬁ’é%c 8Hids yPRYBR ks
hydrophi | a, éﬁ&ﬂ\[}&%ﬁcﬁtec%'e%@)mt%n%%@mﬁ 163 @) seRi@aFronYBsS i,
enterocolitica ri os eci es

g ., Yibrios chol erf tHJ&b”OS
par ahenzol yt¢=t§hl¥,1}1de Kﬁ@bg‘lee‘mi@d@@ ?}}1@% anpdueiheIRbEEe ReRER LA ng

St r ept 0COCCi 4 I8 Evates- ,a‘l: 86 dhe 186 drdeNEEBMALIMEBLSEEsteBfémed. , pp
1-13, Little, Brown an . Bost on, 199023 Evans et al eds.
\3

Bact eri &0 | nbeséameshasont dlmpmﬂ%?“ EpriderrBebEy SRfHeCHRPHIC 2d) Ed.
pp 239- 254, ﬁ)l &M&@ﬂ%&ol@hu@sone@ﬁ%ﬂﬁtg rﬂaﬁ@&@me Mandedldridt al ,

Principl es and Practice of Infectious ur.chill

Li vi ngst one, onEpetazeglipe p;l@'ggl)lon@e PR g)thngqa ﬁycg-aghlondﬂ,l éetﬁegygézolme

hydrochloride, triameinolone acetonide, and xylometazoline hydrochloride. (See,
e.g., pp. 1041-97 of Nursing 2001 Drug Handbook.)

25 The at least one local anti-infective can be at least one selected from
acyclovir, amphotericin B, azelaic acid cream, bacitracin, butoconazole nitrate,
clindamycin phosphate, clotrimazole, econazole nitrate, erythromycin, gentamicin
sulfate, ketoconazole, mafenide acetate, metronidazole (topical), miconazole nitrate,
mupirocin, naftifine hiydrochloride, neomyecin sulfate, nitrofurazone, nystatin, silver

30  sulfadiazine, terbinafine hydrochloride, terconazole, tetracycline hydrochloride,
tioconazole, and tolnaftate. The at least one scabicide or pediculicide can be at least

one selected from crotamiton, lindane, petmethrin, and pyrethrins. The at least one
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Manual , 16th edition, Merck and Co , Rahway, N.J., 1992; Wod et al,
PENI S M crobi ol ogy | munol ogy, 76:121-134 (1991); Marrack et al,

Sci ence, 248:705- 2 5711 (1990), the contents of which references are
i ncorporated entirely herein by reference. Ant i body conpounds,
conpositions or conbinations of the present invention can further
conprise at | east one of any suitable auxiliary, such as, but not
limted to, diluent, binder, stabilizer, buffers, salts, |ipophilic
sol vents, preservative, 30adjuvant or the |ike. Pharmaceutically
acceptabl e auxiljarj.es ar ferred. Non.- |jm anpl es of, and
ot hode of  pPRISAL RSISATIc SR bt oS pme Fedran R Polbion dorRiS
aL t, such asbetldéthhiont taldrakg ,clﬁﬁeﬂggtaﬁ)ﬁo pidthts, ga@ﬁidég&éﬁﬂxﬁmtdsone(

Phar maceuti c ence 18t.h Editi on, ck P shi n East on,
oAy 1000, - PraT AT et R CE BN S LT dcprepes RBGeFRe

sel ected thaﬂu@d'uﬁnlsnﬂ dcatoniief Diiodidt@ide) elerablireaslideNfisticaabicditopisptelbi | i ty

and/ or st e anti bo fra ment or i ant, conposition as
wel | kno if\al?lﬁ%ﬁsﬁy 90013@308%%?1 R e Rte. BysarorHeR UDAT S,
exci pi ents alﬂﬁﬁradﬂismeem&efnumeta@oﬁelmrcpfeeSﬁﬂhaﬁﬁiﬁmﬁﬁ‘letab%nﬂdeﬁ {38,

car bonydr at cto B0 0obaRPEN i A ekt | des. i+ tetra.

and ol i gosacchar i tiesat lelat bvatitared osugmrnsl caﬁbel‘m 1asst aheélid @i, frath Gt

aci ds, esterlfl ars and t he saccharides or su ar
e yror oo o PR RRE kR obsin. BIR 188 KR REEAEb ARy ucSY
conpri siiny ababnemomacm, giocthemale] oridbx e hQ&%:hiynde,lrghﬂaﬁn amlnune

Exenpl t e | ud

Exemnl 2y PSS BB AU, SR ARV Ul 25 B

casein, and am?é)guek@xeﬂemfeecémaamﬂm@mmmnﬁcr.rrﬂdmmIK lamedygxtaorrponent S,

whi ch I n I

ol yoi e ar gb g RisrShahn Rubilee, Sl ARBRAF L) Nk HEn R 8P o,

aci d, cyst ei smppet, ywiine mangusisneslehwol, enrtmne Theadt lerst ometdhorimdande at
h | al ani f ].s id .

pheny! o s PR e A0Sl g o5 SR gL

i nvention i nd¢xfudes. atrdno @olaiqﬂlﬂ'?nsmﬂoslaﬁmim:s,dmo =aid Imfagorfsrwith ose,

mel tose, gal Ql%&tpcﬁ &%gc % 5 &g ncPl%%JSlo Ifor%sfejaﬁcaﬂﬂu}ehgmllnloka%id

di sacchari des, su sucrose,
1r1fusmns for high metabohc stress, amino acid infusions for renal failure, dextrose,

fat emulsions, and medium-chain triglycerides. (See, e.g., pp. 1137-63 of Nursing
20 2001 Drug Handbook.)

Antibody compositions of the present invention can further comprise at least
one of any suitable and effective amount of a composition or pharmaceutical
composition comprising at least one antibody contacted or administered to a cell,
tissue, organ, animal or patient in need of such modulation, treatment or therapy,

25  optionally further comprising at least one selected from at least one TNF antagonist
(e.g., but not limited to a TNF chemical or protein antagonist, TNF monoclonal or
polyclonal antibody or fragment, a sohuble TNF receptor (e.g., p55, p70 or p85) or
fragment, fusion polypeptides thereof, or a small molecule TNF antagonist, e.g.,
TNF binding protein I or Il (TBP-1 or TBP-II), nerelimonmab, infliximab,

30  etanercept, CDP-571, CDP-879, afelimomab, lenercept, and the like), an
antirheumatic (e.g., methotrexate, auranofin, aurothioglucose, azathioprine,

etanercept, gold sodium thiomalate, hydroxychloroquine sulfate, leflunomide,
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2 Ocel | obi ose, and the |ike; polysaccharides, such as raffinose,
mel ezi tose, maltodextrins, dextrans, starches, and the |ike; and
alditols, such as mannitol, xylitol, maltitol, lactitol, xylitol
sorbitol (glucitol), nyoinositol and the |i ke Preferred carbohydrate
excipients for use in the present invention are mannitol, trehal ose,
and raffinose. 25Anti body conpositions can also include a buffer or a
pH adjusting agent; typically, the buffer is a salt prepared from an
organic acid or base Representative buffers include organic acid

id, ascorbic aci gl uconi ¢ acid,

| t h f t
car boni o ac %l Z’i ipg) 081“3%%63%13%%%&%@“&%%—%8@% wtispflgmmgfony druga) i ¢

acid; Il1s, (Iﬁ&ml)hmmﬂgebipdimWLmémcde.,bedlﬁlvﬁmsahail@:h&&f h@kSromuscular
Pr eferred bulf:)10 e§ al‘oar .use 1 he 30 sent‘i con%) iti gns ar.e or%anl c
acid salts, 20&H a8 BIFRgPRe cﬁj’l"ﬁu V‘F‘Vl Caft Dﬁ%’é‘%" SRPBUPTRDRG B

t he i nventi omtoanl, ameﬂbaplmeprglcwmldq@m&xmfmkaqﬁ@bmaldm&@&hd@ 46Bniaslin,

pol yvi nyl yrroI done ficol a ri dextrates

(e.qg., cysc?l RSN AR e’%gﬁcésl W@%%ﬁ% Lffﬁ“@?f%ﬂ%ﬁ%% i n),

pol yet hyl eneccghgustrhmd, 41 anabolingerafk Atibeptdlated igent, &|mﬁgﬁmta§1utrmonal,

sweet ener s tioyidants, . anti static surfactanpts

pol ysor bat esgﬁl é g Nt AR Ao ‘ﬂﬁ‘&r&%’%éﬂ%’ﬂ) an qtan e’%"

phosphol i pi dsqhtrﬁsaivbyaramhdm)ehc shentilder, § tugtive, 26 Bai@agEa0] In and

chel ating agg tj.onal known

phar naceut i ca >P(°? 5?109 : egﬁ%f}noarlp%&aai fti}ig\r/aggms@igt’a?gfd"ghf Pulﬁ’gﬁnrﬂ t he

ant i body,o p0$at1$r@1mosim10‘§M enF, bmﬂqﬁ&a,iatﬂimmm dinrigmtmogloBulid)vent i on
isted in - Remn e Science &

g: SCF |n ggno:‘ nP aul’a resg%f%t(ﬁ ge'%m WP ‘a'rrlé‘)s@?% ?écil%éma 1@@3’)“’tﬂand in
t he 10" Phys i kdraens, deshofRefoploeamerit dr@ ad ead: gen lmd{pmahmﬂalmﬁm g driatic,
:Vggf)\r/gl)(raat ed” ?(gﬁ%igl%y r %% q%gét nélr P e Pt a[? %fl %Elﬂ)rghd@%o& bi ent
materi al s aredivahdohyeitizelsn é@tl@prewats@hme sgemtnadntipsyahsiic,and
1 2, DS 385, SR Rl B SRR AL WS
useful for isthregmnedieationy a beta agonist, an inhaled steroid, a leukotmene inhibitor, a
methylxanthine, a cromolyn, an epinephrine or analog, dornase alpha (Pulmozyme),
a cytokine or & cytokine antagonist. Non-limiting examples of such cytokines
include, but are not limted to, any of IL-1 to 1L~28 (e.g.. IL-1, IL-2, etc.). Suitable

20  dosages are well known in the art. See, e.g., Wells et al., eds., Pharmacotherapy
Handbook, 2™ Edition, Appleton and Lange, Stamford, CT (2000); PDR
Pharmacopoeia, Tarascon Pocket Pharmacopoeia 2000, Deluxe Edition, Tarascon

, Publishing, Loma Linda, CA (2000), each of which references are entirely
incorporated herein by reference.

25 Such anti-cancer or anti-infectives can also include toxin molecules that are
associated, bound, co-formulated or co-administered with at least one antibody of
the present invention. The toxin can optionally act to selectively kill the pathologic
cell or tissue. The pathologic cell can be a cancer or other cell. Such toxins can be,
but are not limited to, purified or recombinant toxin or toxin fragment comprising at

30  least one functional cytotoxic domain of toxin, e.g., selected from at least one of
ricin, diphtheria toxin, a venom toxin, or a bacterial toxin. The term toxin also

includes both endotoxins and exotoxins produced by any naturally occurring, mutant
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15del i very. Fornul ati ons As noted above, the invention

provi des for stable fomm ations, which preferably conprise a
phosphate buffer with saline or a chosen salt, as well as preserved
solutions and formul ati ons containing a preservative as well as

mul ti-use 2 Opreserved fornul ations suitable for pharnmaceutical or
veterinary use, conprising at |east one antibody in a

phar maceutical ly acceptable fornulation. Preserved formnul ations
contain at | east one known preservative or optionally selected from

the group consisting o t.least one.phenol, mcrespl. p-cresol. .
o or Ssol - o SigErest bR R ur g ey T e Sy pefpideRg Bon n
phenoxyet harmmant exdwethgehydeals 2ihchldmgodxit alnalk, whigl wess rasnit dhileih. ddich
(e.g., hcxahydratc | kyl par aben. (.net hyl . Q butyl and
the |ike), Eé’ﬂ%%ﬂa 8‘%“?%‘% %‘%a er’i‘“gg?r{‘%gﬁ%eetnheé‘ﬁ%%%”éﬁ%F‘%ié‘?at g%@gum
dehydr oacet ameraingint(hi'y, heatosalle expedoyombr ET) o5 igd/etaytadscithibgrembrdsn an

aqueous diluent. Any sui e concent r.ati o5 a as
cnown. | n°t hetaryo A B MR FERGETG @RST) S SoEaR RRid5RE A
fracti on thaBEAN. B KKER), bnC{SRQ), StaptobesalBiiarcioniie antthedikes Suvimbiofaia

about 0. 1-2% resol . .2 .3.-0.4. 0 . 1..009

07" 506 bona o BRbire b8t Buedofsiragor dinoiesinicforgighig ¥ poiOHc)
about 0. 001-ener&i%émdaibaeicds abli (eg.gstyai @BEotPe®1)7 BEabRitplol@0tc®. 0%
phenol (e.g. , . , 9 08::1./0% oni
ooy par abospefer@e, Sy adlls aullsboriocha et gaiiedes .
0. 009, @501, (e&u@;‘geaa OBsen@riaz 5ShigelioFlexmerd zShtzeﬂt,z _bOJ}fct#, aed S&ig@{iﬂfﬁﬂn@’m,
1.0%, and t&}ﬁm{@ﬁéfﬁ-s J13! .e%gap&%ﬁg gtgg% F(S'aﬂ;\frﬁi@flb QolPiL dz-g Renhella

article of manufacture, rising ckaging nateria d | east
one vi al comwdrgid), Gloswidint eneciss (ag. Clusidigneerritgdvsdlon i Rigelle,

prescribed b . s j ilopa [ o us
i Luant . whey erriags HHE: (B REPIRr e aree PRecaMpPLRR AR

i ndi cat es t hGemiielmcsw|ferui)ofelehrcise sprsiad, G\eradiopegteivyion), deranorngs 4,
5, 6, 9,512, sp_tl:&es %01%, Zé}‘?nzg}g’as BBria, WerohBnas¥hdr &Pita, 00ororhSn BB
t1ion onp le of 1 0

greater. The'inve urther conprises an article of o
manuf act ur e, Pleisaperas srigefaidhaderiramrapraliicaal bripsepogieale-gofpriosi ng
l'yophi l'i zed al,1d. 854,908 2Bk RBhey s AR 1% 5L G VIR IS RIS 033 RR

aqueous diluent of prescribed buf ?er or preservative, wherein said
packagi ng netérSgrraseedsr See s ga Steipetd INGERNSE MERICINE, 31 @hppt 613,
reconsti tut er 4Re pabwh BAFEC OBEsBALE PRIYETAs bha., 3641 eterthl IniBRtont 0f
20  Humans: Epidemiology and Control, 2d. Ed., pp 239-254, Plenum Medical Book
Co., New York (1991); Mandell et al, Principles and Practice of Infectious Diseases,
3d. Ed., Churchill Livingstone, New York (1990); Berkow et al, eds., The Merck
Manual, 16th edition, Merck and Co., Rahway, N.J., 1992; Wood et al, FEMS
Microbiology Immunology, 76:121-134 (1991); Marrack et al, Science, 248:705-

25 711 (1990), the contents of which references are incorporated entirely herein by
reference.

Antibody compounds, compositions or combinations of the present invention
can further comprise at least one of any suitable auxiliary, such as, but not limited
to, diluent, binder, stabilizer, buffers, salts, lipophilic solvents, preservative,

30 adjuvantor the like. Pharmacentically acceptable auxiliaries are preferred. Non-
limiting examples of, and methods of preparing such sterile solutions are well

known in the art, such as, but limited io, Gennaro, Ed., Remington’s Pharmaceutical
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forma solution that can be held over a period of twenty-four hours
or greater. 15 The at | east one anti body used in accordance with the
present invention can be produced by reconbi nant neans, including
frommamual i an cell or transgenic preparations, or can be purified
from ot her biol ogi cal sources, as described herein or as known in the
art. The range of at |east one antibody in the product of the present
i nvention 20 includes anmounts yielding upon reconstitution, if in a
wet/dry system concentrations fromabout 1.0 ug/mto about 1000

mg/ m, al t hoygh, L.owan erabl e and

dependent on the ”lp\rl';[ltgenE?ﬂ% m\g%}]@lsve r}é‘? Zﬁasg P%)ggg(ﬁttgltﬁtmaceumal

f or mul at i onsaagentabldicditiers dan (bmrmrtmsmmmﬂ tmahmmtpub HE®8E Yhode of

t ransmucosal 43:0hiR5Hmt kG fhod referably, the

aqueous di | uent 1(%"ptl onaﬁ(';uﬁmft}ml erSPae%o tgbop Eﬁ%@&t"?é’ ‘W

accept abl e p%@ﬁm@ﬂlavefellmleﬁemédaprceaedmnba@heremcl ude those

sel ected fromthe group consisting of phenol, mcresol, p-cresol,

o-cresol ,° chl oro&%@ﬁceuﬁéﬁﬁﬂpwp’@@n@IaddltW%yuSpﬁlt aﬂhnptmmtthympoﬁttbtyl

propyl , but Vihoiads! Hubsre ok Bhite RN 3Rk | t honi um

chl ori de sodi um dehygl roacietaat eﬁan 389%80%93%215?2@5?? Ci%t u% es

t her eof . The XA LB LEEoBugHS, preduking/mphesecaigddesi di-1 thie, thipa-parldat i on i s

a concentr at dI%Bs&Uﬁzfﬁcféb%v&t@zeﬁ'sﬁ%éi‘s e daii S LRk, 'acf‘ Ay-Ine 1e§‘éugars

concentrations are dependent on the preservative se S A

readi |y det eFfiithetie: Byd plasaskharidssl onvugrepalymash evhigxainicgnessnt mgy or

i sotoni qicty 1@@6@5&1&1@&1fcf)ﬁfpﬁbm%'lldn@&i‘ H%ﬁ:m%g&p%@@% \ﬂﬂ%e:gﬁt or V?lum&.
h

enhancers, can be optionally and preferably a to t uen
i sot oni city aUSRRLAYRIERILECHigERinchde F@u@mﬁmnysuﬁhedhemaﬂkmm

concent r at i olisumif (BIBAY Sie0drAGh @ Inhhah QLR %éle?cfn, o@sell %@%h%%%
added to prg% de |rr€roved pH contr ol orrufati ons can cover

wi de range OF°PPHEMAAYRILRE W}d@rﬁtléﬁwo%qn@tﬁsd‘v@% gan P49 fpcticaig a

preferred r an@eﬁng qucapqga @A—M@n he ARMY i a S ed
range of about 6.0 to acgout ) lPr efer ab?ﬂ;%,hll tehe)@ﬂfaglre hl?%?%%’%ﬁﬁgﬁ

present nv it BPAHIEAS "B?tFlB%tIW‘@E‘h letisBgt iselepciamaralibo metliogine,
Preferr ed bufiteylslahine] d4g€tame, and the like. One preferred amino acid is glycine.

Carbohydrate excipients suitable for use in the invention include, for

cxamplc, monosaccharides, such as fructosc, maltose, galactosc, glucosc, D-
mannose, sorbose, and the like; disaccharides, such as lactose, sucrose, irehalose,

20  cellobiose, and the like; polysaccharides, such as raffinose, melezitose,
maltodextrins, dexirans, starches, and the like; and alditols, such as mannitol,
xylitol, maltitol, lactitol, xylitol sorbitol (ghicitol), myoinositol and the like.
Preferred carbohydrate excipients for use in the present invention are mannitol,
trehalose, and raffinose.

25 Antibody compositions can also include a buffer or a pH adjusting agent;
typically, the buffer is a salt prepared from an organic acid or base. Representative
buffers include organic acid salts, such as salts of citric acid, ascorbic acid, gluconic
acid, carbonic acid, tartaric acid, succinic acid, acetic acid, or phthalic acid; Tris,
tromethamine hydrochloride, or phosphate buffers. Preferred buffers for use in the

30  present compositions are organic acid salts, such as citrate.

Additionally, antibody compositions of the invention can include polymeric
excipients/additives, such as polyvinylpymolidones, ficolls (a polymeric sugar),
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10phosphate buffers, nost preferably, sodium phosphate, particularly,
phosphat e buffered saline (PBS). Ot her additives, such as a
phar maceutical ly acceptable solubilizers |ike Tween 20

(pol yoxyet hyl ene (20) sorbitan nonol aurate), Tween 40

(pol yoxyet hyl ene (20) sorbitan nonopalnmtate), Tween 80

(pol yoxyet hyl ene (20) sorbitan 15 nonool eate), Pluronic F68

(pol yoxyet hyl ene pol yoxypr opyl ene bl ock copol yners), and PEG
(pol yet hyl ene gl ycol) or non-ionic surfactants such as pol ysorbate
20 or 80 or nlc | s, ther bl ock
co-pol yrers, @Q&gﬁggéégﬁﬁ%&&gﬁghﬁ% %Hz’rf—i S-cxdade§ifonal |y be
added to t hepdipethylen glyerds, dlavonng)m@mtsg Qﬁﬁnibﬁhbfa@dg&ﬁs 8084189a4,1 on.

These additi ef ul punp or pl astic
cont ai ner i séég%é atﬁtg %Eiltrsri!laﬁ?é e"y?‘h@ cfa&ﬂtﬁwdﬁtgaﬁoﬁ"ﬁorb?ﬁé %‘PE@%%@EW 207
phar maceut i caid T VEEERH0Zb Lipids (e. gaphwpholﬁpzﬂs gatyesidshetpsiapansi ty for
the protein ations of the present

prot g 4RI RBUL15934 %%elghngaaggntsge & éﬁm P

i nvention can be prépare h conprises nmixing at
| east one anti bodyhasmandadsitemet katvivghasmb@atied ckéipithishad b gdaiNvs

consi sting of;, resol ,.chlorocresol
benzyl al goh{) Ilmgliﬁlgljcuf i p%aﬁlaggﬁi)cd(jpﬁgﬁmgﬁ 8 v%rhaﬁcmﬁ?oéﬁiﬂns APWFYPS Ehet he

like), ben_zZEVidienarm kivvorindes aherng eishicridint Réhinptode, TG0 3
dehydr oacet th ereo an a eous
y aiﬁxﬁctﬁ:@%ftl?ﬁé 983t Qf %ﬁagnogdé &llri}&fmbgl’ Llss'g?b

diluent. Mxing the at |east one”an Fn an
aqueous 1§i | uEhysipien s ek %f@mccuﬁﬁdgsdad\d&thm IBooudmids, S\a&htuilqu @99‘8)

m xi ng 30 prgeadLibeses Jﬂvlﬂﬁﬁ" Ql%re%ﬁ?el #1 %%gka% foe%fglﬁ:b .%tgreggﬁ’ Sére%

a nmeasured anount of at |east one a
combi ned wi tHHHST éé“éi’lﬁ’étdnﬁi@é@eﬁwmmyﬂmtea (bgf feeriedides bt aldﬂﬂois)rhnd

quantities Sjﬁfﬁfel'sqle%nE]&&Qe)Q{r%%l)gl%r&Qg?ﬁ% Ok & IeQerﬁ]glg ga%%%{%&scg Sis the the

desired concentrations. Vari at'ions

recogni zed BPUSRElYsICChilenhyajuoRiciacid, whtchemarrbe usBnl feniatpirgculirhe
order the cappegents are added, whether additional additives are
used, the tenperature and pH at which the formulation is prepared,
are all factors thpxpwafipnse optim zed for the concentratl on 5 and

means of adni ni StAALHQLHASEIH H | formyl at i ons. can be
provided to patients as cl T ear TETan Egﬁggbfggbt efomaft%o BEOHBFY si ng a

vial of | yom’i?fﬂ'a?b’opoatmsga%omteéwffﬁmu;r stlivgtor eghoocakdstudled with

a second vi G}Jres%ﬂﬁaﬁablm@&é’fﬁtfgﬁn 18 s @ V. dLor exclnien
preferably, ‘a phosp hate buffer ang Sralgt% oY @n%@vé cRALEN lsagmutm'hﬁe

aqueousHi | FEFFETY eﬁlf‘?fﬁéﬁlaf@nié)‘élﬁ%q for Bh_ﬁrammwlloahfekgrmduraise,\maipnsmg at
requiring reaeRnstd dakdbd apd can, suffice
@‘anaaﬁhaﬁﬁa&ﬁﬂ%glgl < tprte{b?é ﬁ{&hﬂ?gn B eestved Joo

for a single or multiple cycles of trea and
provi de a noPRE IR APHAR & feealtare Ao e gravevativraoy aptionalhit dojooted didnathice

group consisting of at least one phenol, m-cresol, p-cresol, o-cresol, chlorocresol,
benzyl alcohol, phenylmercuric nitrite, phenoxyethanol, formaldehyde,

25 chlorobutanol, magnesium chloride (c.g., hexahydratc), alkylparaben (methyl, cthyl,
propyl, butyl and the like), benzalkonium chloride, benzethonium chloride, sodium
dehydroacetate and thimerosal, polymers, or mixtures thereof in an aqueous diluent,
Any suitable concentration or mixture can be used as known in the art, such as
about 0.0015%, or any range, value, or fraction therein. Nomn-limiting examples

30  include, no preservative, about 0.1-2% m-cresol (e.g.,0.2,03.04,05,0.9,1.0%),
about 0.1-3% benzyl alcohol (e.g., 0.5, 0.9, 1.1, 1.5, 1.9, 2.0, 2.5%), about 0.001-
0.5% thimerosal (e.g., 0.005, 0.01), about 0.001-2.0% phenol (e.g., 0.05, 0.25,0.28

>
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The present claimed articles of nmanufacture are useful for

adm ni stration over a period ranging frominmediate to twenty-four
hours or greater. Accordingly, 15the presently clainmed articles of
manuf acture offer significant advantages to the patient. Formul ations
of the invention can optionally be safely stored at tenperatures of
from about 2C to about 40C and retain the biological activity of the
protein for extended periods of tine, thus allow ng a package | abel

i ndicating that the solution can be held and/or used over a period of

6, 12, 18, 24 , 3 A Qlae 6, hours, o r r. r rved
diluent is used ’éu(g/ﬁ)’loa(%)gfqéoa/zﬁgﬁcxgﬁaﬂ%gn(ﬁ%@%p&%e@0'%0928@%59'802’
one- hal f, orfe0tn8.087Hh1.909, 894/ @62,t005, PEF5S0.09, 0.1, 0.2, Dl 0Spb.usj mas of
at | east onq_@%; I,n@eh @f t he invention can be prepared by a process
that conprises 1 xing at | east one antibody in an aqueous dil uent.

M xing is carri ed\outtedighioyg, thomventdngnalides ssaticitiodmaain@citol cofprising
procedures. Lo pre . j le. di |l uent., for exanple, a nmeasured
amount of at ﬁlé s%@%%%ngin%?ﬁggyﬁgtﬁﬁe\)\’ba?g?m%?sy“%?’F%lftl?%é?caﬁ%lsﬁ'@& in
quantities Sutbedsi el theprpscdbedienffeanyatpeserarides, opidranalid 30 adueous
preservati ve;pLabutier, . LT oncentrations. .Variations of
this process 1V\D_Il1.li d blg{nr%ﬁ:%%%?%%?g?%%ﬁgmﬁpn&e% E?%F{}ﬁ%tﬁ“%f:at%thﬁﬁ CBrt .
For exanpl e sclulien gree helf everorgsoind of $, 23e4at def, 120820024, 30036, anas,

addi tives arsg &se@, 73 heur , t_whi.ch the.

formul ation’is g{?epar ed, Eggg%gﬁu];%c]tﬁg%gﬁﬁ rﬁgl{{ilegac?\mBrésegﬁflfaﬁfcieeﬁf f or

t he conéént rAUGiERCOmPESEePRckaggThatenielt 4 Grot uisb compingclyaplitickd at
products caneREo i Q¥i4ed at. i . | utiens or. as dua
vials conpri esi ncé a vli a?ﬂ_gfglaggéﬁh?ﬁazg glgél?%é%?&gﬁtés dglg s %fcpﬁestcﬁlg? IS
reconst i t ut S¥ERI erpraseswsiyadvRerain seidmeckiaginggmathealaqueciss adbal it .

Ei ther a siRgR8QJtER Viah girals 1y r Lk nst it utjon
can be reused nﬁl ti}iéll e tiomes Sét%tecan tsl%a!_ |%eea%?gér)&aﬁglll%g@eo%srééﬁfﬂJﬁopl e
cycl es of pdPiehtolivienthabean bereld oves 2 peided oldweatyniorehaunvegreant.
Streat mept regi MamelhhRAGAL LEMAJ i | . . ai

products can be rgvi des(}:l i néi re(gl[y"Iu?/élflil)1 a%g‘%rigaél}]cfgxﬂgilth%%%\%ngil%gﬁgn can
phar maci es, EPFiiced byrecemiimanivnessi induflingioonmeanmelitacéll ot resgem¢ ear
solutions Olprefkiold, B Sut ORIt oMloAbioRlziday QRALL] £tk G231, QN
antibody that is reconstituted wth a second vial contal ni ng e
aqueous  di | gekeowHEhepEar sol ution in this case can be 10up to one
liter or even | angekaddd o3hZRastBLOYAtHAT [ Avhi ch
smal | er _portions of ?hgeg at | ngst ontg)lag_gtlf%%%&%gfﬁ?ﬁ%ﬁgg%lﬁ%%%w
retrievéd offflyles AMCERBMEEIdingERoY Ponstamiondf in mwet/dwetiten, vi al s and
provi ded Dy cbienRAGIIBR Mouk H 0N Hml & B T008UYL/BIEAS A HoWer and

patients.

higher concentrations are operable and are dependent on the intended delivery
vehicle, e.g., solution formulations will differ from transdermal patch, pulmonary,
transmucosal, or osmotic or micro pump methods.

25 Preferably, the aqueous diluent optionally further comprises a
pharmaceutically acceptable preservative. Preferred preservatives include those
selected from the group consisting of phenol, m-cresol, p-cresol, o-cresol,
chlorocresol, benzyl alcohol, alkylparaben (methyl, ethyl, propyl, butyl and the
like), benzalkonium chloride, benzethonium chloride, sodium dehydroacetate and

30  thimerosal, or mixtures thereof. The concentration of preservative used in the
formulation is a concentration sufficient to yield an, anti-microbial effect. Such

concenirations are dependent on the preservative selected and are readily determined
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Recogni zed devi ces conprising single vial systens include
pen-injector 15 devices for delivery of a solution, such as BD Pens,
BD Aut oj ector(r), Humaject(r) NovoPen(r), B-D(r)Pen, AutoPen(r), and
Opti Pen(r), GenotropinPen(r), Genotronorrn Pen(r), Humatro Pen(r),
Reco-Pen(r), Roferon Pen(r), Biojector(r),J-tip Needle- Free
Injector(r), Intraject(r), Medi-Ject(r), e.g., as nade or devel oped
by Becton Di ckensen (Franklin Lakes, NJ, www. bectondi ckenson.com),
Di setronic (Burgdorf, 2 OSwitzerland, ww. disetronic.com Bioject,
Portl and, Or%? W, 0] ect . com) ; National Medical Products,
West on Medi ca %{E et erborough, UK, www. weston- nedical.com,

Medi - Ject Corp ( MOteeapabiests, d/il, isatonicitregénte Gutfon) anttRdiusisiddar y

sui t abl e devi ReC i zed i ces ri si dual vial system
ncl ude thosE panty aarkers oAt EFPRaR B Rebihefe e # Mo Ped
drug in a 25&arnditgeetiosucial gipeenm,df cdrinaotle asabdtikhbie Gos@nbhicl, A
such as tdhe es._0 he vi ces, sui tabl e _jncl ude
pre-fill e% sgﬁ%ge@gﬁ%% %eﬁt%}‘@%?(g rlssl,)re%eéagbg‘f 354882%1’?%}@6{1’(%%"6&@31 TraBal e
free 1V infusihgrforrylgtions can coveT havifs mdpedBpHl, escins|fiors hikiipE 4 BGhbste
packagi ng matgriga i eri r.ovid in addition to
Che i nf ormat Fan %ﬁﬁ%ﬁ%ﬁﬁ?gﬁﬁgwﬁé Gt pHY, andp mopproferred
condi ti ons uffdee chwiiavh6.01e aprus Buk t Prefzrabhye thesfochmulTHenspa Cheasiic gt
materi al of {he.aesept 4 o) [ instryctions. to the
patient to r econtg{i tutggpt%e%g%é E[ebé)g{&gﬁ%f%bn Wtzégd;%?%”?‘ﬁguﬁﬁﬁwwe

di | uent %G fBRaprhats budfers.onod mefersblyseditne phaspbate,qrirtbudirlya phasphated of
2-24 hours Opyuft-E@L8he (B8gi he two vial, wet/dry, product. For the

single vial, solution Er_q uct, the |abel indicates that such solution
can be used over Qtsepdditivess suzh24 apbunmcorticghieatoeptablEiseludilassiiiey
cl ai med prodggts: 86 &lthyikRL i L cal  PLEJuUGt use.
5The fornul atjons_ o og&ﬁ)egfpr)ésengﬂ?%gﬁ%}{%%ﬁ@%%g% C%‘Feéegé‘@ga&wyﬁ%ﬂm
process t hat COdapPIiEeRongBeimiiate) Tneas B0 etyaamethiledy (20) dorbitse| ect ed

buffer, i ef ﬁlﬁﬁ&ﬂlé’ate)aPﬂﬂﬁﬁ@?@é @&}%@@%ﬁé{}ﬁ@kﬁ pﬁﬁgﬂe%?oc%:rco 0% h%rss?,n

salt. Mxing the at [east one ant’i body” a r-1'n an aqueou

di luent is c#d5Ed Givethidenrpplyeniveriondpaik sdifsstwity sicnasgrdysoiberaly or
procedures. gQoP5ROEr 335U _ | afd r.exanple a
nmeasured 10 arr%&t:}?\t of at Iegs%?é?%ﬁg&gé%g%%%ﬁr&%t%wtgg GFrapdi s
combi ned wi t ¢hotdiersdush peBDBAf andrEGHA agemptiour] ydteerddeditooha firhiul s ns or
sufficient tg, M, r J D .at the desired .
concentrat i onsn.% og’/aroﬁg_%oit%ﬁg%o %t i’% s&g(rj%ﬂ(:%gésé&\r}\%ﬁs3%%”&%@%@5??@5 %% one
of ordi @&y BKRP prplastictreniginer isised exaimphieter thvdoomdetiort, HEheqagaasstt S

are added, V‘%lﬁi‘i‘xﬂ%euﬁgﬂiytejcg%’bl@%&cta‘ﬁ?&iﬂa@es Lﬂl?eeﬂ‘opéﬂ?tytfgr & {a%tte% & and
pH at which the
aggregate.
The formulations of the present invention can be prepared by a process
which comprises mixing at least one antibody and a preservative selected from the
25 group consisting of phenol, m-cresol, p-cresol, o-cresol, chlorocresol, benzyl
alcohol, allkylparaben, (methyl, ethyl, propyl, buty! and the like), benzalkonium
chloride, benzethonium chloride, sodium dehydroacetate and thimerosal or mixtures
thereof in an aqueous diluent. Mixing the at least one antibody and preservative in
an aqueous diluent is carried out using conventional dissclution and mixing
30  procedures. To prepare a suitable formulation, for example, 2 measured amount of
at least one antibody in buffered solution is combined with the desired preservative

in a buffered solution in quantities sufficient to provide the protein and preservative
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15 formulation is prepared, are all factors that can be optim zed for
t he concentrati on and neans of adm nistration used. The

clai med stable or preserved fornul ati ons can be provided to patients
as clear solutions or as dual vials conprising a vial of |yophilized
at | east one antibody that is reconstituted with a second vi al
containing a preservative or buffer and 20 excipients in an aqueous
diluent. Either a single solution vial or dual vial requiring
reconstitution can be reused multiple tinmes and can suffice for a
single or t treatment an us provides a
nor e conveg}get%l%eq%erggg%l?réerﬁtg nt?afetmlggrre*r{%?ﬁﬁ’ﬁ Pfit’hr"sé’r{?rreﬁs Fouid bogrepengge by one
f or nul at i onsPi@rdineyisbikinghe Sﬂtaﬁfbﬂ exiumplet the oadutr itleombynpRynts @&dted,n
other 25 th I I h|||zed er._co S|ng t he
anti body. - Anbi Boneoraa ek B st PR iR £ Beng

parti cul at e feidHatian smscpatesi arepdrfedton izt esn beopigniacd fpigsidncediration
cont ai ni BY tdAg ndxhi BPMhRuaLSE [dgt ure of variabl e di nension and
known variously as a m crosphere, mcroparticle, nanoparticle,
nanosphere, or IlwmedmﬂmnmawWohderb@mms agsls@notudlohy or as
spherical, pRk I n| n actjve agent can
be formed by c%)ﬁi lggta %ﬁnéﬁg a%%ggﬁéb%ﬁ%scg&%aﬁ %Ienﬂ%ﬂg ‘P’hﬁ" J%Eéf?‘i? stipted t
and a pol yrré’I“ﬂ’a?lﬁPcan%ﬁﬁhMQgMBa P@kdrwﬁﬂd aby/oevapgiems pmfeﬁafbi;t he

nonagueous phastaleRNsEbARS Particles from

aqueous Bha?g i%at aught in U. 9%{°§§§1%g§[gs oraéluag R OaPh |E6I516’éa can
3e prep ded Sth&fRg Ifflolnl "Fl%ltm‘ﬁh?ls‘g;f@ﬁm?gmengasamneaxﬁgenfusahﬁlu?lppﬂdl?éhmr
i spersed i n@cHORIFIPIRNE sl id solvent fromthe
suspensi on b)éofreeze1 dryi r?ﬁ%oer dit ﬂ?’i o% ﬁ%@??ﬁﬁeafﬁ%néfap %héltslc?fh as
taught in UP %TS’*’%%EWGIPP’@‘I@&WI }fﬁﬁmymﬂlsn Shwentiyuachilglepar at| ons

are natural or symthedske SARQH VRIS of ed, fLom
group consi sting of IrjhgI eatin agar, sfa@g%@agﬁ%l %ggéaf@% d?ﬁ n,

col | agen, p8V§ich BEwiteneipg fomgpmmedints todwaerefoughopesodi gteaﬂ:xOAca:ofdmgy,
pol y(episi | ee-wapndl anknaeatibRk ¥ &

acid), pol y&ie Igl I oﬁ&capr ol sz;tr(tzlt one- C%ﬂf{d%e%%g %H%)%Q&%dg% i%@g&ﬁ/%r oxy
butyric aci 8§1¢%50f W%%@ﬁ@fWﬂH‘@m%Pwmhéhebe qa&ly(s@kddyat 2- 3.
Ocyanoacryl t&%h)éthﬁré%Mﬁi

pol y(ani no &Icl?%;a hydr oosytgt ﬁtq&%%@%ﬁ%%% %/ %) 08%?(13’&’ gt
urea), poly I?pi’r’i% FSﬁPW@déleﬁyﬁsleémgﬂ %@EHQWﬁLgch p@hagedm}a&ldmﬁmg)
and pol y( mettayth @Bﬁﬁ@ﬁ%@éﬁéw i f 0 e
pol yest grs, Ecﬁ as poly col |ac@glzl?scgi&h%lj yII ﬁc}%’acé&@ i‘?%b&l gé o)
| acti de ?)OI 9% PHs er gﬁ:a@&plf @r%w@ﬁélluent 18 used such Iabel can include use up to 1-
15pol y(epsi kpamaaR! SAaeli008s G 4 Bk hEdBELSD vea

pol y(epsi | on- caprolactone-OO- gl ycolic aci oIvents useful for

di ssol ving the p&hgsRlEtcNI@L 6 lopst enaantibedy Atk udentiwatar be prcparcd bya
hexaf | uor 0| §@pés@@aﬂebmpﬂﬁés%k§@%@ma&rdngﬁmﬁ fﬁ'&%{ 9{1 LeLATl f?u M8
benzene, hexaf | uor gacet one sesqui hydrate. ocess

di sper si ng Fﬁ@n?%%és%%ﬁ?%eﬁﬂwl %@I%@ﬁ@xmmmdmmé‘ompama

i ncl udepr essubR dilREs] /Y eSahflef 4 F8dsuRl fige 1.0
nozzle to affect dro ?f{ N orgrlgtl on. " %ﬁ;ﬁb&@éﬂ?&l %gﬁl ons’ wateror
result fro %é%gg%lgn WPantiiss sufﬁc1ent to prowde the protein and, optmnally,

preservatwe or buffer at the desired concentrations, Variations of this process

would be recognized by one of ordinary skill in the art. For example, the order the
components are added, whether additional additives are used, the temperature and

30  pH at which the formulation is prepared, are all factors that can be optimized for the

concentration and means of administration used,

The claimed products can be provided to patients as clear solutions or as dual
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| yophi li zation, such as by spray drying or solvent extraction by
evaporation or by precipitation of a crystalline conposition followed
by one or nore steps to renmpbve aqueous or nonaqueous sol vent.
Preparation of a spray-dried antibody preparation is 25 taught in
U S. 6,019,968. The anti body-based dry powder conpositions nay be
produced by spray drying solutions or slurries of the antibody and,
optionally, excipients, in a solvent under conditions to provide a
respirabl e dry powder. Solvents may include polar conpounds, such as

wat er and et hanpol . whi ch y be adily dried. Antibhody stability may
be enhanced B%Rpcé’ FPo? lr%g ok rr%a} & ?%Dﬁ’ﬁlﬁi?e% ?&Fqﬂij O%a%’l%é%gﬁf Bgegqpsiityied with
absence of oxryerend vielicintasingribeaqueomi dilvegte IEithen kagleGoudyn Wil BAdual

ni trogen as Vi not her rel atively dry formulation is a
di sper si on owggfegp%?‘g??‘1%33)&%?@%%?@3?%{?@83 RIS FGE e A0 sigsdpae anels
a suspensi onormditiphs dyhizs of patiFnt acbdtyretany thins e8oaddsytihefd déav-aaddane
propel |l a a | 9916419. The stabilized di spersions may be
admi ni st gedﬁ%%@gﬂgg%%%a 0 %’ilrrﬁgfl?’ %atﬂaﬁlgl ng a netered dose inhaler.
Equi pment useful The ¢ihigedgmdrcti @ beprovidedtindieecdy e pathyrtsdii @8viding to
medi canment s f r Buchi...Ltd. or . N,ro rp. S5At | east
one anti bodyfi'j}{a’ﬁmg‘léi ?ﬂgﬁﬁ%ﬁﬁ%hﬁ% F%Clﬁ(%lrmtlﬁdr_t SLaF {fimf%]lﬁﬁ’tcfl?‘?fgrq%]ﬁgo’ﬁror ual
sol uti ons de¥ekidougribing eivigl of dyvphidizedlailedssber adibbdy hapRtre@nibtitud with

accordance w . ent _invention,.vi vari ety of deljvery

met hode. el Baoat GaPhiafitne S EIELANRA, FRtRicer totyfn B isetoun e
t r ansnmucidsal up tongylediter or esemlaiger pusips, poaviding 6 pege rkaroir fiofPwhieh sebhiker
means appr ecj,at; i . .san.  as.well.-known in th rt.
10Ther apeut i %(ﬁ*&ggﬁ ﬁ%‘% %}gﬁ%kﬁéegg?bgé%ﬁ&fdﬁl SEROP 5%”5?%%01595\??“8@@3 mes
net hod for nidikesfergiosmallcewiaisrgdgrovideddly thnphankigenclindd wtiber

di sease, in @gsefhdrs arfd/GSHBen@r 92N, aninel, or patient, as known in
the art or as describedherein, using at |east one antibody of the
present inventi onRkecegpized deiritasicomprising sivglectal spgtinn inclitie pealitjpctor
tissue, gl ARl . ' it th eutic effective
anount olg an??‘%%gif&i?ﬁ‘é&% rogggh@%?f\]/%%}% |60Il:r;1b E’FE%%%?% ?081 Ogora’ }TFFEIPWSEE for
nodul ati ng oNotqRsali B Ren) AaePethenddpiipe, Gehdt@ihRinSeasmirohfma
cell, tissue,_ @rgan,, animl, or. patient inchuding, t t limted
to, at |east P%lnéﬁgu?m%%ggﬁl t’ﬁecﬁ'r?eg mﬁgmf‘ Fat Oﬁlgtg‘é(gﬁ@?%J‘ﬂp Needle-
car di ovascul Biee thjseaseintafcth) heatjeud «H s8as8fie R dBRIbEIHBAigease or
a neurol ogic d'iseaSﬁj égT e{gresent i nvention al so provides a net hod
for nmodul ati NG BIsR (Fay aes L spw g rhectapdickson-epm) &YsqtremisBurgdort,
rel at ed 2di segwsizeriaid,ave®| disettdrSSsten; KIbRN PodiRhMBhreg O (PR %@{ect.com);

i ncl udi ng, b@t.nofgﬂin1ﬁ$d to,xgt | east one of rheumatoid arthriti’s,
j uveni | e r helMifP8t ediceliretycs, Westqnsdrdicy Reterborrnshi VK mivtireasting
arthritis, pmedicdiche)avedirleti Corpalkteasd RIVINOGRM! nbilifoct 8RS, hE

ul cer, seroqgﬁqtivefagt?ro atﬁ%es, osteoarthritis, 25osteolysis,
aseptic | oosBRIAY BHeRls fRErsqi Rerpypahieices Rpmprsing 8 Ayalotalssiemsease,

include those pen-injector systerns for reconstituting a lyophilized drug in a

25  cartridge for delivery of the reconstituted solution, such as the HumatroPen®.
Examples of other devices suitable include pre-filled syringes, auto-injectors, needle
free injectors and needle free IV infusion sets.

The products presently claimed include packaging material, The packaging
material provides, in addition to the information required by the regulatory agencies,

30  the conditions under which the product can be used. The packaging material of the
present invention provides instructions to the patient to reconstitute the at least one

antibody in the aqueous dilucnt to form a solution and to usc the sohution over a
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ul cerative colitis, system c |upus erythematosus, antiphospholipid
syndrone, iridocyclitis/uveitis/optic neuritis, idiopathic pul nonary
fibrosis, systemc vasculitis/wegener's granul omatosis, sarcoidosis,
orchitis/vasectony reversal procedures, allergic/atopic diseases,
asthma, allergic rhinitis, eczemn, allergic 30contact dermatitis,
allergic conjunctivitis, hypersensitivity pneunonitis, transplants,
organ transplant rejection, graft-versus-host di sease, systemc

i nfl ammat ory response syndrone, sepsis syndronme, gram positive
sepsis, gra Ve i ture negative sepsjs, fungal,
sepsi s, neuﬁ%%g?f?? %el?/ogﬁrpzébxs %%%r;ﬁs)f%sﬁ? %W% id“c')% %@E‘? ct. For the single

t r auma/ henor Yikageutignupreducti bailabehigdicats dtut arhexjptist o bagdst @ver a

pancreatiti _ I di-st.ress drone, rheumat oi
arthritis, a eé.%%g F?ir{lguce%@}hée?%%ﬁ tﬁlg b reg’ﬁ]?’tﬁél%m}eﬁ%r%cpﬁ?git%? yseful for
pat hol ogi es, hEeanatierpatesticalpytdntisuspat hol ogy, sickle cel |l anemi a,

di abet es,5 nephr os}§, « ¢ dj rsensitity reactions,
allergic rhinitis, hgsﬁl @%&@@%@%ﬁ%ﬁ%%%?? ?P’é%ﬁf%?'f’é’ﬁ RFPggsg that
endonet r i 0si WIRASEhRESIng ptt lpasa preantibpdy and asdevapiaiftxigefeth®lyyat i ti s,
per ni ci ous Fhidhte BRI oYL daGidd . cyt openj raft.
rej ection o?n%?)y or gan or t%s%u%?ﬁf?‘sdaﬁ%hfg%f%%gﬁ&%ﬁtg? 8% lgé‘cttlgﬁ?l?nqli’@ﬁ?t
transpl ant r@ddeien, an dqueeustdilameips earticd Ontajsimgtcpoventipariclisakition and
transpl ant rgi; BB gukddngrt | Lon, ~bone narrow
transpl ant (BI\/‘{%gt% ej ection, %%2’?1@%?9{5‘8{% ﬁﬁélgét?oenéif?rc?ﬁ{?m”ger £ fieageed
transpl aft ri&pREE PoH, ledsbenre wtihedy ey et dronffesivebmbliedstitt thadaglednt

rejection, figlkralinth i j: [ale roi d transpl ant
rej ection, xenogirfL %f ?éﬂ}ﬂz? {ggﬁk g{r‘ﬁug% &%ﬁs&hgr éélﬁpogér%ﬁaégﬁee?m%eﬁ %ngd;)balg{ér at
rejection, dht fi@%‘réé EpRsntalQrsr Yeristionswif tlys pracssivondd breavgszdli tyease,
Raynaud 's 15di@8aseiill %REe Bl ASUhinf ?&%%E@e?&heddoﬁgj%hgﬁs ARHALE:
nmyast heni a anti body- neditat 85 cytotoxicity, type 1 ’

hyper sensi t ?‘{’r‘?%/‘ilﬁiké%wﬁﬁéshﬁpmuggﬂn thederapgrpioteyand ptbpiavhigh the
or ganonegal VorrRdl@s isRaRAtd are MAIOGLQ MR SRR DRALDYA fo%?/fge éo%icghtﬁggﬂlges

syndrone), pol yneuropathy, organonegaly, endocri nopat nonocl onal
gar nnopat hy ,2ndiprsang ?’@%@%sﬁ%’r‘@ﬁé, anti phosphol i pi d syndrome, 20
penphi gus, " scl er oORIBmelk%6R of BRRESGLE Yd%mhla_%i%HsecaS!ﬂb%gﬁﬁ%dcd fopakble
Addi son' s di sease, diabetes nmellitus, chronic activ epatitis,
primary bil 9% TR RIS Sualyials pogrisingaseinl oftlyephilesitat Mastome dndhaiyy
syndrome, t yR& id McByRiansE Rt biskddnd vid QBhE&n L85 BB dvS or buffer an
hypersensitivit neunonitis, allograft rejection, granulomas due to
i nt r acefP ul &FCBIGHRP SheIveva §ilsets Fitheriasjngintaletinnl viel drduaipdeltayiring
Wison's di seaseitufhepisdvcasmiaalisle lRhad baplichid P R Al iGLENEY
di abetic reti nlog)a% hy, hashi noto’s )

cyclies of pauent treatment and thus provides a more convenient treatment regimen

than currently available.
Other formulations or methods of stablizing the antibody may result in other
25  than a clear solution of Iyophilized powder comprising the antibody. Among non-
clear solutions are formulations comprising particulate suspensions, said particulates
being a composition containing the antibody in a structure of variable dimension and
known variously as a microsphere, microparticle, nanoparticle, nanosphere, or
liposome. Such relatively homogenous, essentially spherical, particulate
30  formulations containing an active agent can be formed by contacting an aqueous
phase containing the active agent and a polymer and a nonaqueous phase followed

by evaporation of the nonaqueous phase to cause the coalescence of particles from
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thyroiditis, osteoporosis, hypothal am c-pituitary-adrenal axis
evaluation, primary biliary cirrhosis, thyroiditis,

encephal onyelitis, cachexia, cystic fibrosis, neonatal chronic |ung
di sease, chronic obstructive pul nonary di sease (COPD), famli al
hemat ophagocyti c | ynphohi stiocytosis, dei matol ogi c conditions,

psori asis, alopecia, 30nephrotic syndrone, nephritis, glomerular
nephritis, acute renal failure, henodialysis, urema, toxicity,
preecl anpsia, okt3 therapy, anti-cd3 therapy, cytokine therapy,
chenot her apy e, (<9 but not Ilnlted to,
ast heni a, aner%aggéc?g?ﬁ%gl Q%%Hy [ﬁg ?Sid ?fd cLiﬂorr% i TRICEoRArtalgs £ be
|ntOX|catlonpﬂﬁﬁﬂdﬂﬁ%gPﬁ%@vhggemngugngwnNEdg@ﬁekdhhn@&brdﬁﬁ&ﬁmﬂﬁLm

Editions, Meg&n Rah, 77, 1982, .1
1999), Phar macot ﬁ%%g%% élboo %Fﬁ&s&l? 2‘51” %‘éd%mpen%‘@ﬂc]?ﬁ%f ,
Appl et on and°1dilige aHosrTdeciitztion af LOgH, mZDBOl) §1%sdh Hefired gb]ymerc;

i ncor por & edfPRY,dH SR T el nvent| on al so des
a met hod for nol(ljueﬁcéfrlg ng. or a¥er11ea§uﬂﬂlr1%%5{}&§tzcas#) one car W%éﬂg from

di sease in afe&rqup copsigiing ofrlepsin, acam stemh, ar@bmpmawemi, albumgi, udllar@n, but

not |imted plyglddoil-@aat r t ocar di al
infarction, z@iézésot i veﬁﬁgglr@‘?d cﬁgla it gl%@}td? lg%/tsc eﬁ(&pl‘gﬁ/ OFyGeprolactone,

henor r hage, lbﬁrcéﬁlé’rl%ﬁ%(?s@ﬂdﬁQfW@Cidéarﬁoér(ﬁmloheamlastone CO-glycolic
at her oscl er ogdi®, p&@@t@ae&{;ﬁbutﬁh@%% ﬁol@étﬂ%}%&es 185 yeth%{l%%%fsogﬂaﬂcyl 2-

hyper tension, arterial f/ ertensi o ascu
syncope, %s hoGRIOSTHME). PIVEhy droreycat H’i%\?ﬁ@@@ﬁ)ﬂpolswdempol}émﬁmfaaidhyr e,

cor pul rTDnaHﬁ)ly(QIHyﬂﬁfx_y/eﬂlB}i ﬂgn@ M—téi'ﬁﬁ@ér %&?@tgp?mg)a??#yggl arr hyt hm as,

atrial ectopic trial utter on (sustai ned

or par oxys el By b@&lﬂl@{?@%ﬁ@. ebyrody Safiaeyanatsheane) andylolrimethyl by pass
i nfl anmmat i onméRsRMaES. P@Iﬁ@lﬁlﬁﬂ? pR¥Ferrad ﬁd}fﬁ&ghreq:ﬁ rﬁ'fe@{erst gi(féﬂya% ofjarlggfcohc

regul ar narro card gem I'c arryt ventr

fibrillatiorf V&Hgéyi?ﬁﬁﬂfl daglryy?llbﬁﬁ' ) lagtideinolnsppisiloutaprolattond, bundl e

branch hlsoc kpoly(ymama@bmaﬁl@ﬁm.qaﬂb%91&9%5& o grfgﬂéﬁ %a %%&@{ égsease

angi na pectoris car infarction, cargi v, T

congestive cArH 18%3 gﬁ?n"sr"é@ f%@rsv@vwg@hw@mwmrm aotiak inclate:

heart di seasessr, E@ﬁﬂﬁQﬂoﬁﬂobtoﬁmneﬂeﬁl'e@@fegb&horgiesﬁa%ﬁydrgﬁi'aq)f ?gxaﬂlg MR Zene
i N

aordi c and pe %gfral aneuryisnms, aortic dissection amat 1 on” of
the aorta, B?PdB?tOP‘héebﬁ‘b‘%‘iiﬁ‘ﬁaIThaéFqCabba%fdhéiDF&Hmfhﬁ@ﬁe@ containing

peri pher al \@asbuifﬂ{ a E40>04 PB4 mBCELS M % ss@fd i%{‘dlﬁ]% sl figﬁrt gffésg ’through an

peri phe rlLoscl erotic_di sease oangitrs o eran

functi o%gl éﬁqieﬁﬁb?a?zzgrfpéﬁea‘idrarlgbﬁoa@%@n Raynaud's 25 phenorrenon and
di sease, acrocyamnsipswder HihnRABAFhY) @suWﬁB&Lﬁoéys%%ﬁfg na}enous

t hronbosi s, \vari.cose veins, arteriovenous fistula, f“l er nma,

|i pedema, urSPRBaIm GPAL2S petrass dems er ﬁ?ﬂvmtyxtrww wmp@ymm
i schem a- r epescipimiionof ApHEMIlinRErtpbatbL FElowod 8 ofle B?Bl@f@st%ﬁ% TEMOVE

optionally com rise admniste an effective anount of

conposi tion accﬂ‘l °bh 8t HHEaRTEe éf’{vﬁfbtnﬁ SeFatigR OF & APy sirisd 2piibady asepamtien is
anti bod®5t o taught in U.S. 6,019,968, The antibody-based dry powder compositions may be

produced by spray drying solutions or slurries of the antibody and, optionally,
excipients, in a solvent under conditions to provide a respirable dry powder.
Solvents may include polar compounds, such as water and ethanol, which may be
readily dried. Antibody stability may be enhanced by performing the spray drying
30  procedures in the absence of oxygen, such as under a nitrogen blanket or by using
nitrogen as the drying gas. Another relatively dry formulation is a dispersion of a

plurality of perforated microstructures dispersed in a suspension medium that
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30a cell, tissue, organ, animal or patient in need of such
nodul ati on, treatment or therapy. The present invention also provides
a nethod for nodulating or treating at |east one antigen related
i nfectious disease in a cell, tissue, organ, aninmal or patient,
including, but not limted to, at |east one of: acute or chronic
bacterial infection, acute and chronic parasitic or infectious
processes, including bacterial, viral and fungal infections, HV
infection/HlV neuropathy, meningitis, hepatitis (e.g., A B or 5C or
the like), arthriti itonitis, pneunonia, epiglottitis
colt 0157: h7 PorEpRsey FM%W&P@F%WH#?&%W@%H Wo818d! Fhe®
][ hr Orr’]rbOCyt Opﬁﬂmﬁzd’allmﬁi&e&?mrml)ﬂfd ﬁ,mkzﬂﬂfbgétﬁtd oNRNRAE Bﬁ@’{:ﬁlé‘n@ﬂﬁ?g a meterttad
ei shmani asi . Loxic shock syndrong, ococca ny03| is,
gas gangreneajﬁfﬁgg ¥%Pﬁﬂ%?{ﬁ% S HELOTmE IR §E$ BRE SRFPY fited
|ntracelIuIamemcaﬁeummmyﬁanﬁmxmwdnyBuﬂﬁaumumm&m vic inflamuatory

di sease, _ 10 orchi tis, Il a, ne di sease,

i nfl uenz& a, epst ]t' éﬁgtfo[‘% 1“9’#?% @ﬁ%f’%{l{f&ﬁ PRYFRTRF ¢
syndrone, Vi sdhtices demaled hérsnasaid RinffRiRicnRg b Ia@an@ﬂdn héb@rddnk@mﬂl the
The present invention.also provid a net hod for t|n )
treating at PESEt RELANTR JERTECL AL FRFTORARTOWAS Flestion:

ti ssue, or gamansaﬁmm,lpudrhomgrit@mﬁmudxﬁhm&hpldmmgsmcbmtpu&qi c&:’trrﬂgfeseﬁludr@, at

| east one of; n|1€u e a egcsuate L kﬁg’@ Fﬁi 5r hob stic kem a
(ALL), acutep?y%ﬁﬁocyfh% T &Pgﬁ? 8IPFEe %Vm oﬂEEn
nyel oi d Iteukem a Thédapeguide Applicatidpinegenous Ieukenla chrom c

nyel ocyti c | euke chroni.c | o] Ieuk ia (CLL),. hairy
cel | |eukeni a, ny%?oéfﬁsbﬁn)[ imt"mﬁoﬂ A %@ﬁgiﬁﬁ%& g "g]?‘}téffg ?%Ef)éﬁ?%gfs

di sease, a Zﬁammgmmm rlel)atqdmmwse, nomeéibdgslue; 0°rg$1 layimﬂh,mamatxaurdsl tt's

| ynphoma, nmujt i sarcoma ci noma
pancreatic cfél:&roc‘:’?%Jl n%ﬁ%y gIlrtl gg% [Iiﬁesg@oe heléﬁm’ CEIME 8’% Onﬁ% cbdﬁ]é’r# e proset
h|stlocyt03|swmgamangopﬁmwnﬁ@msyndnummmnm@emdakmﬂmaagaﬁzﬁﬁhﬂgm@ﬁmwﬂ
solidt rs I e olorectal ncer,
endonet 1ol - 5 s M8, B8REE e ALGRR o RORRE, FRaPERR o RA5R

nonpol y Ipf)Sl spiodiiesn plelﬂmdghr mbéulhb}ng)dimmtmg andeast aanaeizen kelagd dassesin
non-smal | ce] a n atic ca

prost at e canc!ér lHig%ref é%c el \ait %ﬂpﬁgﬁlﬁgﬁnﬁ Saz cfﬁp Ié?ﬁlérélﬁeéi aP &8st one of
adenocarC|noﬁasﬁmsaﬂummmwrdﬁ@ﬂdgnaﬁ1§ﬁﬂm@mmmnkr&mmmqgman&phmmmngmaxac
and the. I k- EUpRLBLELe BODR BRI U0 oV Ges a method. tor
nodul atiafg or trebd prg‘iealt invesigin alsvepranidegemethet ditredoddating @dieating at

di sease in At lohe atﬁt%ﬁ"i@[&teﬁr %étgghlsgise p’ﬁl cgptt%sslsgcg%an, 09 |na

not limted to, one of: neurodegeneTatlve 1] |pIe
patlent mcludmg, but not limited to, at least one of rheumatoid arthritis, Juvemle

rheumatoid arthritis, systemic onset juvenile rheumatoid arthritis, psoriatic arthritis,
ankylosing spondilitis, gastric ulcer, seronegative arthropathies, osteoarthritis,

25  osteolysis, aseptic loosening of orthopedic implants, inflammatory bowel disease,
ulcerative colitis, systemic lupus erythematosus, antiphospholipid syndrome,
iridocyclitis/uveitis/foptic neuritis, idiopathic pulmonary fibrosis, systemic
vasculitis/wegener's granulomatosis, sarcoidosis, orchitis/vasectomy: reversal
procedures, allergic/atopic diseases, asthma, allergic rhinitis, eczema, allergic

30  contact dermatitis, allergic conjunctivitis, hypersensitivity pneumonitis, transplants,
organ transplant rejection, graft-versus-host disease, systemic inflammatory

response syndrome, sepsis syndrome, gram positive sepsis, gram negative sepsis,
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sclerosis, mgraine headache, AIDS dementia conpl ex, denyelinating

di seases, such as nmultiple sclerosis and acute transverse nyelitis;
extrapyram dal and cerebell ar disorders, such as |esions of the
corticospi nal system disorders of the basal ganglia; hyperkinetic
novenent di sorders, such as Huntington's Chorea and senile chorea; 5
drug-induced novenent disorders, such as those induced by drugs which
bl ock CNS dopam ne receptors; hypokinetic novenent disorders, such as
Par ki nson' s di sease; Progressive supranucl eo Pal sy, structural

| esi ons of the cerebell u i nocer.ebel | ar e iQns, such as
spinal - ar ax e Fr gt RBDREHE dEl el e Bl

degener at i omsgningobddeping, Syehehemdeharcbats, Gmsziff/fidiion exposure, acute

Dej eri ne- Thomas i- 0Dx [ogs.an A System c

G bor dor s ( REPEEHITS el s RRE) Bl MRGOAL IR BRI arg S, €

t el angi ect asid@holainduariihopdivisdetiratic mflammatyyinathottigdes shaegdidosis, Crohn's
denyel i nating.core di,sor. : il G I b
transver ge r’i’%%lf)?jtg?'*ss;wl%%?qgélieﬁlgleéﬁ%eﬁes ’ I{Eﬁ%}olrsr%t%? gr?ﬁc%%ﬁlg ﬁglg%ﬂsgﬂy
neur ogeni ¢ nmestiohs pllaticophiis hiafever, porntigirhingtéd, codeamiviisat i on, such
as anyotrophic |at-er.al e I I % t 3 ! Aihuat rophy
and | oveni | Gnapr At sEEhR R s A bR Bl S Bl O
Syndrone i n avedid, beragigtic Disédease tHrambodytuppoidi aretiseectBamlleay DB Rti a of
Lewy body type:. Y&rOI Laof ! t (EfERMH, Gival G QROkES M
C)eutzfeldtfgﬁgkggmgﬁgégggg&zﬁgggﬁ%% e é% s?ngﬁpanéngep alitis,

Hal | er r 8Pdenei8pinz paticswa srensiburreei totonpugs rrestiland Ie) ofdigpr.orans BRATIT™E
injury (e gy, SRk (o ob Bt ¥, a5 i e RAGOREAS SO icction,
repetitive g%ﬁ%§§gﬁ%%§?1ggkn;’%n Féﬁ%atéHy_pa?ﬁ? agtisnl_gépgggg?pn;
stroke; cogriion gefidRisoriers suiall bpwebipnsplentvacetien, FetRlehymue inplanraeiRgen
can opti pnalﬂa¥at%ﬁgﬁr&a§§1{}%% bSE kbR AT IHEE bf U RERLO tisShe, Hlograft
conposi tion ‘or pharmaceutical conposition conprising at |east one TNF
ant i body or rejselidnt peiitrgseptor bypestengisivitarrectiqns syt disease Rayrast fan,

ani mal qr; pay;) o8 88 di0fesRUGH AIBAL althAR, mi4BRIERbyiOanBBody-
therapygSSeZ%léeg%F%? t he _I\(Ercel? I\/anulal , I’ei _Edir??_gn, {I\%g?ck & Corrgany,
Rahway, NJ (medifed cytotoxicifhsynsriBymerspipitsiyirerrtians & QNG sBes°e®e et hod

for nodul ati gilyﬁéurgﬁa%){, oAk Bineb A3 5dnd00f.08 MY 38Pnd Bl SanMBbHIRlY, ahi auna
or tissue injury or related chronic condition, in a cell, tissue,
organ, ani madkinehepgasisgpiromehFOBMEHGPLBGLOTEROT BRI BHIOPBROPH} east one
30 of : DOdl | ioddddhe e MfmpdchBUIHR AIRRE b Sl lly RsBhotipid Ofidtome,
i ncluding periodontal surgery, tooth extraction(s), endodontjc
treat meRl, i prsEbigusrsolstodssBe AP caestivaApisrT EiatasbridigRehifsrddtonivot h
prosthesis; @ke¥WQLBERs WAGINGWRRnESacHitt BGIaBHs, ik @R BBliary cirrhosis,
vitiligo, vasculitis, post-MI cardiotomy syndrome, type IV hypersensitivity, contact
dermatitis, hypersensitivity pneumonitis, allograft rejection, granulomas due to
intracellular organisms, drug seasitivity, metabolic/idiopathic, Wilson's disease,

25  hemachromatosis, alpha-1-antitrypsin deficiency, diabetic retinopathy, hashimoto's
thyroiditis, osteoporosis, hypothalamic-pituitary-adrenal axis evaluation, primary
biliary cirrhosis, thyroiditis, encephalomyelitis, cachexia, cystic fibrosis, neonatal
chronic lung disease, chronic obstructive pulmonary disease (COPD), familial
hematophagocytic lymphohistiocytosis, dermatologic conditions, psoriasis, alopecia,

30  nepluotic syndrome, nephritis, glomerular nephritis, acute renal failure,
hemodialysis, uremia, toxicity, preeclampsia, okt3 therapy, anti-cd3 therapy,

cytokine therapy, chemotherapy, radiation therapy (e.g., including but not limited to,

49



group consi sting of aseptic wounds, contused wounds, incised wounds,

| acer at ed wounds, non-penetrating wounds, open wounds, penetrating

wounds, perforating wounds, puncture mnunds septic mnunds

i nfarctions and subcut aneous wounds; or wherein the wound is selected

fromthe group consisting of i scheni ¢ ul cers, pressure 5sores,

fistul ae, severe bites, thermal burns and donor site wounds; or

wherein the wound i s an apht hous wound, a traumatic wound or a herpes

associ at ed wound. Wunds and/or ulcers are nornmally found

protruding fr n1the skin 0 sal surface or .as a result of an

infarction i#f ﬁﬁma“%%&?@mﬁ&%ﬂ%ﬂ%@@@%@@%ﬁ“ﬁ“ﬁ§Mt

ti ssue def eclikeorsea, d.gsiheMetk Manafl, md&ﬁ&yﬁdlﬁ%xmmbr&d &n:oﬁﬁhngzhﬁaﬂa&hy%

present cont e e s _to the outernost surface

the body of 5 16?3{2%75 dr?@t ﬁ%ﬁb—"g& ﬁé?SnPhaéﬁa“é%ﬂa’cTégnqbﬁP%c%%%et al,,

al most i nt acédss BicondEdiin, Apsleash dnd) Linge] Sidchford Wonac@o9F 0bg kibh
"nmucosa" reIaH to un §q$gfd or damaged nucosa of an animal, such as

a human, “and™ &S BECHRE S &Y Tfg§8%al , aural, nasal, |lung, eye,
gastroi ntesti nal Thea;gbm{ mvﬁl’[tmltz@ﬁﬁo@iroﬂﬂé&)ﬁﬁeth&\& IFa ﬂl&tﬁl@ﬁl@&@ Rleating at

text, th b th di I
Che. nor i || FLEGPT £9 0 e EETR-GE i PP aeondlant. opfedicoranedes e Biinge

t o enconpas sbxtt et lirmited to, stdewst One' dfxgkding Stun .ﬁ}&ﬁi‘cﬁﬁd myocmchl infhi@bn,"

Nor mal | y, theterm"so i 0 ar. term m)st any | esion of
the skin or FUEBULSHE r%fagﬁleessﬁcﬂ% fﬁéﬁnﬁéf‘ﬁ? F‘ Eigg YUY %/Oéi PUAgESf ect |
or excaudt i oypdoing, hegerksckass, ﬂfhemmlabga,rremndsissSIGBehc&t&MbI@fbtﬂoS

produced by sl Loughi n ne rotl c tissue. [ ener al |
relates to a&nlgc%f &pe&eig atrtmﬁ@%vp FET ref’lgf’%stce %@’ gtgﬁsdo‘i’ §’§‘i?83=
resul ti ng f rsimpk, rtmeluhs ofthe cmpionvgsculanfsy sempichn faidrre,icof autleddneleSprimary

The term' Qnt ex enote see
bel ow for a cl as Séi?%%g%%g%lﬁ%ﬁ%\%@%cﬂ%&% aait;m%r?f/togg e?téu?t\é\glu@%ée in
t he heal i ng @n@féx@laﬁgﬁ(mﬁ@iﬂadpnmmmn@ﬂ)ag@tbefmw amylrdml ing has

initiat or I k InCISIOI’lIS
made (p(r:igp hy(f g&étgﬂ" t% %%g%ﬁga S??ﬁ?aléi&gu%rgppgp g"zfi\/g%‘no S % thf%c an t%e
prevent ed anfd¢horcandiae atguiir narrere (R Siweeandis, kpedifc gmhmms venpgatlaron
are. & gnbnaéﬁﬁpenfea;ng%‘t’iﬂé%%me gggﬁa%ﬁ&d YO R kb AC SRS, bR 2 o
di srupti on oftyedsedigikpahetnin disdrdens, SMpmiry mjtery yiseoseumuabind peicgis, myocardial
structures tratl n ynds,
unct ur e wbiinEHbr Gy oBRAP! Al U RHOCSer BB QB RRURETER o
sores arZd be@r@@meepathﬁawkbnlasbwefsdi%zﬂm:sonmiosmdee, paoldigdatiwsse, pardmsur e
sores, etc. ?{Q&%& ala 3%5&{&1 Ak Iisg%gg%orﬁé‘dﬁge%b& G S OAR 0!

ul cer, gastr| c ulcer t'y-ul cer, I ¢ ul'cer, ‘hypertensive
i schem ¢ ul ceerta, @QO&@I@ QﬂfmdeHHW@IGamdisswrmmh@u?peupm;tl)vaswm i ngual

ul cer, sub m"(ﬁ&}fﬁel ! &@fu’sw@ XHQLIHB @sta!rc?ery hgﬁéhcrél aﬁﬁplﬁgcléijo & [ifs]:gsé opi cal

ul cer, and venera oea (Inc
urethritis, th_romboangmls obhterans ﬁmctmnal peripheral arterial disorders, Raynaud s

25  phenomenon and disease, acrocyanosis, erythromelalgia, venous diseases, venous
thrombosis, varicose veins, arteriovenous fistula, lymphederma, lipedema, unstable
angina, reperfusion injury, post pump syndrome, ischemia-reperfusion injury, and
the like. Such a method can optionally comprise administering an effective amount
of a composition or pharmaceutical composition comprising at least one antibody to

30  acell, tissue, organ, animal or patient in need of such modulation, treatment or
therapy.

The present invention also provides a method for modulating or treating at
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5endocervicitis and proctitis). Conditions related to wounds or sores
whi ch may be successfully treated according to the invention are
bunms, anthrax, tetanus, gas gangrene, scarlatina, erysipelas, sycosis
bar bae, folli culiti s, inpetigo contagiosa, or inpetigo bullosa, etc.
There is often a certain overlap between the use of the ternms "wound”
and "ul cer" and "wound" and "sore" and, furthernore, the terns are
often 1 0 used at random Therefore, as nentioned above, in the
present context the term "wound" enconpasses the terms "ul cer,
“lesion,* "soLe .30 nr@ %Ltgﬁaus d’i‘&%seﬁq %ﬁr RG] Mﬂgﬂéﬁte' y
used unl ess GEHEr W S8 S to
treated ac C orodiidig, bot Itdtémuwde%tc\t baasti qm@lot"td@u’@losehl(onjc fgiewlamfmb@mds

such as, ﬁ%h?m |,
15chem cal gﬁue%&{ %ﬁ%k\?o%%%U%H 3noh9%1%§£§59§1em4 ore(ht he oriﬁl‘a
cavity, suclius] infecgops, fU¥tinfrtionBiY @nmmﬁhﬂsnenm@ﬁdinmﬂt@ﬁ\ﬁm&ndﬁ or
especially i r t

ul cers a%'td Idgg?glﬁgﬁg* %gc teri 3% p(?e\?}?ra BIQJ aut or rér%gm?ogl ca S{g??éﬁ]’n
mechani cal , hemelykio afemit issrdraine/thrambelytio thsomberytdnshisrmoreiTocaser,

her oS Ul COlSnnBQIREELLS AR B0 AR Gr SOl 00 LR | Ve
gingivitis an urni ng mout’h drome Are specitic exampl és; and
(iii) WoundetfmtoqmeaisRY%ths%maasfeﬂ% n@YCGbﬁﬁ?é@mﬂa@mebM f@éc‘ﬁ)ﬁcteﬁum
chemi cal , t Q%lﬁptlnl)_racélﬁﬂn? érﬁaﬁ}se?{]taan ‘ﬁbﬁxﬁbma O IR Y SRbde,

bites and surgi cal 1 ncisi [‘assifying wounds 1s as
(i) smalkP tiosehifs/drodslinitis, teeloealt'ﬂg et dlﬁ?ﬁé?:éﬂwa fi ARSle IR R T N ETHN d
M nor bi t €S0kt Hebdabh§lodPid &2aRmd, bﬁél%%céﬁ%ﬁﬁs/é@%ﬁﬁé RhBEIY HURhe

i ncludes ischemc 2 5ulcers, pressure sores, fistulae, |acerations,
severe bitediket hermal buns and donor site wounds (in soft and hard
tissues) and i nfahellQBs: in{dleh a} YRHSdds AR eiBEELHP nddIRARE BRE&IND at
connection with the present invention are wounds |ike isChemc

ul cers, predeasteesnfigen roqted mphignansdivease iy ¢odls iSURCHEHL: 2PiGHah 8T BAERL

donor shte WRURESs, b'u%ﬁmmlﬁed%bcﬁﬁ@asm d REEIMIB, QA5 @R, ?a@ufeounds

whi ch normally on heal ver and_es eC|aIIy in such cases

i mpr oved andylﬁﬂli’fé’kts&ﬁ Heykpai éﬂ&)pt%‘{eelé’@ljp%‘%‘f’ l gt Bogelly Lesll or kas
i mportance fory tahaen@}aﬁateukgﬂtet R kEute hﬂ%lo%@r&hﬁ 1¢d1t\éataveﬂmbﬂct he
treatment of patients suffering from such wounds are markedly

reduced whernY#RevHe drukargis @W)p chival Exahecyke ?%F%@é%)ehﬁl%(ﬁie]d ly.
leukemia, myelodyplastic syndrome (MIDS), a lymphoma, Hodgkin's disease, a

20  malignamt lymphoma, non-hodgkin's lymphoma, Burkiit’s lymphoma, multiple
myeloma, Kaposi's sarcoma, colorectal carcinoma, pancreatic carcinoma,
nasopharyngeal carcinoma, malignant histiocytosis, paraneoplastic
syndrome/hypercalcemia of malignancy, solid tumors, bladder cancer, breast cancer,
colorectal cancer, endometiral cancer, head cancer, neck cancer, hereditary

25  nonpolyposis cancer, Hodgkin’s lymphoma, liver cancer, lung cancer, non-small cell
Jlung cancer, ovarian cancer, pancreatic cancer, prostate cancer, renal cell carcinoma,
testicular cancer, adenocarcinomas, sarcomas, malignant melanoma, hemangioma,
metastatic disease, cancer related bone resorption, cancer related bone pain, and the
like.

30 The present invention also provides a method for modulating or treating at
least one antigen related neurologic disease in a cell, tissue, organ, animal or patient,

including, but not limited to, at least one of' neurodegenerative diseases, multiple
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Donor site wounds are wounds which, e.g., occur in connection with
removal of hard tissue fromone part of the body to another part of
the body, e.g., in 5 connection with transpl antation. The wounds
resulting fromsuch operations are very painful and an inproved
healing is therefore nost valuable. The term"skin" is ' used in a
very broad sense enbracing the epidermal |ayer of the skin and - in

t hose cases where the skin surface is nore or less injured - also the
dermal |ayer of the skin. Apart fromthe stratun1coneun1 t he

epi der mal | aygs t yter thelial) |ayer and the
deeper connect | (\)/%é tnlEl gl%m% egddé:?le %ﬁﬁ? en%ﬁ?lhﬁ ﬁg]?gk’&l T iR ingelisppees, such

The present ‘fbrﬁ}‘éﬁfﬂieéﬁle&lbé@ﬂéﬁgwaesbmmmyehds featrapFrenildat kitoetdbellar

treating psogkRais, subSe i hn' s, di

sclerosis, and opt i ngsfjlflgk?ioptg%rgénﬂngé g:n &L ‘i %ie"ihf‘ guséiigsé’%?ﬁe

as antigen rigpstsarpticmovament ¢190rﬂ¢rs,s€uel} mﬁ’igﬁmgtdkﬁ; Gidre@ind shilPeior@nt

i ncluding, buhenlictd Mbi&H Ahilas WL A
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treatment or therapy Such.a fethod can optiona
co- 25adnmi nidPyeitaing GPTed%%‘#%&tSP@fhaStlh@l#lawcmsm, rest tragpvsise myelitis;

di seases or ad&a@bﬁﬁfssoftwﬁﬁ&ir% ! | east one
anti body, ﬁ‘ﬁm fie ort on orn\fgbr%fg%{%% g:([)c:‘rﬁ raf% Opqn%sr%?tfﬂ%%rs

adni ni st eri EYi FYCBri6 Ry oleRNioletexsltselerosist irlfarie spng

sel ect edsf r emasadlat ﬁﬁ)’i)hyﬁﬂ@m%l@éﬁﬁﬁ%'sé&m(a?r h nef Qe didlhded to,
a TNF chem (ff rotein antagoni st, TNF non 6n or polyclonal
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Dement1a pugilistica; neurotraumatic injury (e.g., spinal cord injury, brain injury,

20 concussion, repetifive concussion); pain; inflammatory pain; antism; depression;
stroke; cognitive disorders; epilepsy; and the like. Such a method can optionally
cotnprise administering an effective amount of a composition or pharmaceutical
composition comprising at least one TNF antibody or specified portion or variant to
a cell, tissue, organ, animal or patient in need of such modulation, treatment or

25 therapy. See, e.g., the Merck Manual, 16™ Edition, Merck & Company, Rahway, NJ
(1992).

The present invention also provides a method for modulating or treating at
least one antigen related wound, trauma or tissue mjury or related chronic condition,
in a cell, tissue, organ, animal or patient, including, but not limited to, at least one

30 of: bodily injury or a trauma associated with oral surgery including periedontal
surgery, tooth extraction(s), endodontic treatment, insertion of tooth implants,

application and use of tooth prosthesis; or wherein the wound is selected from the
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(Hum raTm, CDP-571, CDP-870, afelinomab, |enercept, and the like),
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| ef | unom de, sul fasal zine), a muscle relaxant, a narcotic, a
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ypnot | c. —a By Ak BETRE nade Roree PR AROPSYE I8 Sl g e e
ast hma nigdi cmeﬁfm’q COIaeﬁetha tergofeicaf’ relaues inhabeidrmos swifhe of thechtdglof aene

i nhi bitor, A0 n, epi.nephrine . or ,
dor nase al ph %{%Ilf§ i m)%!’1 ﬂ%aﬁggé?} i ﬁsem%’rc t %Ipaé gtmtﬁ'%t it %?g‘ﬁ%i %stga‘n
Sui t abl e doshgesd sitie Sméade Klilre verrmi fmuchw”aaltates Bemdamaged oMédrhgreé tmabsa,

eds., Phar m&pmmg@y%gg@gﬁq} aHZ&Paan%éé?arfal PRS0 2Nl ARGy,

Stanford, CT (2000) ;. Phat | natopoer-a asco
Phar nacopoei g2sgoodestimel| vagandEdirtreasal, miEasascon Publ i shing, Loma Linda,

CA (200 N 2 h

Cor b S%‘Jsm hohots 2o B RIARANN i e B Lo SRR RRT 0V
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by ref erence. Therapeutic edt nent s’ An
i nvention can»oamwng@wmﬁmdmw any éiammm@ﬂmkm or mucous membranes and

the term “ulcer” is a local defect, or excavation, of the surface of an organ or tissue,

20 which is produced by the sloughing of necrotic tissue. Lesion generally relates to
any tissue defect. Necrosis is related to dead tissue resulting from infection, injury,
inflammation or infarctions.

The term “wound” used in the present context denotes any wound (see below
for a classification of wounds) and at any particular stage in the healing process,

25  including the stage before any healing has injtiated or even before a specific wound
like a surgical incision is made (prophylactic treatment). Examples of wounds
which can be prevented and/or treated in accordance with the present invention are,
&.2., aseptic wounds, contused wounds, incised wounds, lacerated wounds, non-
penetrating wounds (i.e., wounds in which there is no disruption of the skin but there

30  isinjury to underlying structures), open wounds, penetrating wounds, perforating
wounds, puncture wounds, septic wounds, subcutaneous wounds, etc. Examples of

sores are bed sores, canker sores, chrome sores, cold sores, pressure sores, ic.
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30anti gen nedi ated di sorder, conprising admnistering an effective
anount of a conposition or pharmaceutical conposition conprising at

| east one antibody to a cell, tissue, organ, aninmal or patient in
need of such nodul ation, treatnment or therapy. Such a nethod can
optionally further conprise co-admnistration or conbination therapy
for treating such diseases or disorders, wherein the adm nistering of
said at | east one anti body, specified portion or variant thereof,
further conprises adm nistering before, concurrently, and/or after,
at | east onegd anti-infec Eﬁﬁg a cardi ovascul ar
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Neupogen), &°&% é’ﬁﬁﬂgﬁ%wm @%deé@ﬁ%wadh especialty lrmmnﬁtzmmxmh treafment
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cycl osporine Origin, mechanical, chemical, thermal, infectious and lichenoid wounds; herpes
ulcers, stomatitis aphthosa, acute necrotising ulcerative gingivitis and burning

20 mouth syndrome are specific examples; and (iii) wounds on the skin, such as, e.g.,
neoplasm, burns (e.g. chemical, thermal), lesions (bacterial, viral,
autoimmunological), bites and surgical incisions. Another way of classifying -
wounds is as (i) small tissue loss due to surgical incisions, minor abrasions and
minor bites, or as (ii) significant tissue loss. The latter group includes ischemic

25  ulcers, pressure sores, fistulae, lacerations, severe bites, thermal burns and donor site
wounds (in soft and hard tissues) and infarctions.

Other wounds that are of importance in connection with the present
invention are wounds like ischemic ulcers, pressure sores, fistulae, severe bites,
thermal burns and donor site wounds. Ischemic ulcers and pressure sores are

30 wounds which normally only heal very slowly and especially in such cases, an
improved and more rapid healing process is of course of great importance for the

patient. Furthermore, the costs involved in the treatment of patients suffering from
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25 daclizumab), a growth hornone, a hornone replacenent drug, an
estrogen receptor nodul ator, a mydriatic, a cycloplegic, an
allcylating agent, an antinetabolite, a mtotic inhibitor, a

radi ophar maceuti cal, an antidepressant, antinmanic agent, an

anti psychotic, an anxiolytic, a hypnotic, a synpathomnetic, a
stinmul ant, donepezil, tacrine, an asthma nedication, a beta agonist,
an inhaled steroid, a |eukotriene 30 inhibitor, a nethyl xanthine, a
cronol yn, an epinephrine or analog, dormase al pha (Pul nozyne), a

cyt oki ne or GYd.9 L ne oni i he
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i ndi vi dual %%Qh?étﬂcﬁltdaﬁfb%u@ﬁaﬁlyrc% gk saiRistdrinbhe dRsivaghsdak byatdase

or effect is achieved Preferred doses_can optionally incl ude
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or fraction tHareQfe, Rbar SdGNbEYRicRk i85 AEHBCRBE eHdiRLbA Rraafmatont

0. 1-5000 ug/ nl Serum concentration per single or nulti pI e

adm ni s€Pat ite#raper any range, value or fraction thereof. A preferred
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characteristics of the particular agent, and_its node and route of

admi ni st rat i ErtmeRyer ﬁﬁ’é"“é’lyt (Puch a ansihod grR oBEonaHy fdher SPRRESE %5t ur e and

extent ofs Sy pliRiBatidtl B GoRfbinBios tkHYiiot r@ahpBidh d1§dfa@t€kttﬁlm9pr&frs,
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i ngr edi e nt cHberpla t]aq)%grﬂmgtefmlg@f ﬁx}é at least one antibody, spe(csl %eg pOI'tIOE‘l or vanant

thereof, further comprises administering, before concurrently, and/or after, at least

one selected from at least one TNF antagonist (e.g., but not limited to, a TNF

chemical or protein antagonist, TNF monoclonal or polycional antibody or fragment,
30  a soluble TNF receptor (e.g., p55, p70 or p85) or fragment, fusion polypeptides

thereof, or a small molecule TNF antagonist, e.g., TNF binding protein I or II (TBP-

1 or TBP-ID), nerelimonmab, infliximab, etanercept (Enbrel™), adalimulab

55



mlligranms per kilogram of body weight. Odinarily 0.1 to 50, and,
preferably, 0.1 to 10 mlligrans per kilogram per adm nistration or
in sustained release formis effective to obtain desired results

As a non-limting exanple, treatnent of humans or animals can be
provi ded as a one-tine or periodic dosage of at |east one antibody of
the present invention about 0.1 to 100 ng/ kg or any range, val ue or
fraction thereof per day, on at |east 5one of day 1-40, or,
alternatively or additionally, at |east one of week 1-52, or,

al ternativel ¥ ir8d(idn@ea] lohp. ?%0 qstorga elegf?m%%tg 1E%or any
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accept abl e fetFaswel &ﬁaPHQﬂé?ﬂ a@fl@lcr‘@éalmmﬂpéor@uc,h ooetﬁno@ﬂeﬁsd dnCanesIRY

sal i ne, Ri ngeoig, @&EH&tbe%latéﬁ@@eﬁi‘)Q%138’&11“551}2 gﬁd %b Ei gl 1026 huran

serum al bumi n. | posones and nonagueous ve 8o BT % |
can al sb’be Gﬁ@lﬁ?&“ tefgigd hemasp eangintifiipgbedll mzmﬂmpsem,an a‘naametmtaalaﬁﬁulcer

addi tives t hahxaf®e,HndinBcodaAt QG 'eﬁbfl?.rGEmgtm 83 %dé T zga B@és%l %-rﬂ t Ol )

bility (e.g., s and Pt éeséerva

and chem cal
formul ation éggtg@ﬂ?qgﬁ@dawgmmdﬁl\@tﬁﬁfabb@ﬂn@chmnqumzatﬁm ambl e

phaonaceut | eataaElbbEliS aAi8miRsGHhRaE d @ o 18 H%‘i of SEENL di tion of
Remi ngton' s flar maceut i caI SC| en%%s ({éé TG a???f §°Y et er ence
text int h| 12EPgt ), a growth hormone, ahormone replacement drug, an estragen receptor

15  modulator, a mydriatic, a cycloplegic, an alkylating agent, an antimetabolite, a
mitotic inhibitor, a radiopharmaceutical, an antidepressant, antimanic agent, an
antipsychotic, an anxiolytic, a hypnotic, a sympathomimetic, a stimulant, donepezil,
tacrine, an asthma medication, a beta agonist, an inhaled steroid, a leukotriene
inhibitor, a methylxanthine, a cromolyn, an epinephrine or analog, dornase alpha

20 (Pulmozyme), a cytokine or a cytokine antagonist. Suitable dosages are well known
in the art. See, c.g., Wells et al., eds., Pharmacotherapy Handbook, 2*® Edition,
Appleton and Lange, Stamford, CT (2000); PDR Pharmacopoeia, Tarascon Pocket
Pharmacopoeia 2000, Deluxe Edition, Tarascon Publishing, Loma Linda, CA
(2000); Nursing 2001 Handbool of Drugs, 21% edition, Springhouse Corp.,

25  Springhouse, PA, 2001; Health Professional’s Drug Guide 2001, ed., Shannon,
Wilson, Stang, Prentice-Hall, Inc, Upper Saddle River, NJ.each of which references
are entirely incorporated herein by reference.

Therapeutic Treatments
Any method of the present invention can comprise a method for treating an

30  antigen mediated disorder, comprising adminjstering an effective amount of a

composition or pharmaceutical composition comprising at least one antibody to a

cell, tissue, organ, animal or patient in need of such modulation, treatment or

56



25A ternative Admi nistration Many known and devel oped nodes can be
used according to the present invention for admnistering _
pharmaceutical Iy effective amunts of at |east one antibody according
to the present invention. Wile pulmonary administration is used in
the follow ng description, other nodes of adm nistration can be used
30according to the present invention with suitable results. _

Anti bodi es of the present invention can be delivered in a carrier, as
a solution, emrmulsion, colloid, or suspension, or as a dry powder,
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i sotoni ¢ sali@m . . AN,
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el 1, e gty oY BBSLACs ASEMMILIEL i, BAS 2, 1

tri-glyceri degeoipar eenal malperisiBYF anthomists akmotirheimatio (e.g., methotrexate,

auranofin, aurothioglucose, azathioprine, etanercept, gold sodium thiomalate,

n
f=as

hydroxychloroquine sulfate, leflunomide, sulfasalzine), a muscle relaxant, a

15 narcotic, a non-steroid anti-inflammatory drug (NSAID), an analgesic, an anesthetic,
a sedative, a local anesthetic, a neuromuscular blocker, an antimicrobial (e.g.,
aminoglycoside, an antifungal, an antiparasitic, an, antiviral, a carbapenem,
cephalosporin, a flurorquinolone, a macrolide, a penicillin, a sulfonamide, a
tetracycline, another antimicrobial), an antipsoriatic, a corticosteriod, an anabolic

20  steroid, a diabetes related agent, a mineral, a nutritional, a thyroid agent, a vitamin, a
calcium related hormone, an antidiarrheal, an antitussive, an antiemetic, an antiulcer,
a laxative, an anticoagulant, an erythropoietin (e.g., epostin alpha), a filgrastim (e.g.,
G~CSF, Neupogen), a sargramostim (GM-CSF, Leukine), an immunization, an
immunoglobulin, an immunosuppressive (e.g., basiliximab, cyclosporine,

25  daclizumab), a growth hormone, a hormone replacement drug, an estrogen receptor
modulator, a mydriatic, a cycloplegic, an allcylating agent, an antimetabolite, a
mitotic inhibitor, a radiopharmaceutical, an antidepressant, antimanic agent, an
antipsychotic, an anxiolytic, a hypnotic, a sympathomimetic, a stimulant, donepezil,
tacrine, an asthma medication, a beta agonist, an inhaled steroid, a leukotriene

30  inhibitor, a methylxanthine, a cromolyn, an epinephrine or analo g, dornase alpha
(Pulmozyme}), a cytokine or a cytoline antagonist. Such drugs are well known in

the art, including formulations, indications, dosing and administration for each
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the art and includes, but is not limted to, conventional means of
injections, a gas pressured needl e-less injection device as described
in US Pat. No. 5,851,198, and a | aser perforator device as
described in U S. Pat. No. 5,839,446 entirely incorporated herein by
reference. 20Alternative Delivery The invention further
relates to the adm nistration of at |east one antibody by parenteral,
subcut aneous, intranmuscul ar, intravenous, intrarticular,

i ntrabronchial, intraabdom nal, intracapsular, intracartil agi nous,
ntracavitar intracelial, intracer ar, intracerebyoventricular,
ntracolic, PRIF {a2351(=§1r‘3¥/€‘i]L gﬁe?’ %%%ﬁé’&%ﬁpg Haﬂ%]?or?kcrﬂibéb%“e 51:5( edition,

nt r anyocar dé@ainghownerGoosl Sadinghonde; BAcL801¢ Hebitit Piakiogaf (DA, Guide 2001,

ntraperitonealg, intr eural, intra tati intr |.nonary,
ntrarect al ,ed?’n hraréxrloenhgﬁhw?h ra%%’g{r]?“ﬁlﬁg'?% h Wa@ﬁ??ﬁ'g&fﬁggﬁl‘fﬁgﬁ ovi al ,
ntrat Ihor aci H}armmthaupseﬂbmﬂa,olo_kn\ﬁ/eavaﬁl.cai, Aj);ﬁiéif)ﬁlc?ﬁﬁhﬁg’dpaﬁ}tadnﬂ'@kiulsT,
vagi nal , rec C ingual , i.ntranasal, or transdernma
means. Af Ie%aag%e%tﬁgﬁ/aiﬁ%?rg%é%dgg%ﬁ%lfelf%ﬁm(? in be prepared for use for
paL ente (r]I al 30(su bbuﬂtatﬂﬁﬂw_stme:nnm‘lhawhmdﬁmé iﬂ?ff?}t@:i’ll_@t;&j}niﬂiﬁeﬂﬁyan

ot her admini gtrati al in the formof liqujd solutions or
suspensi ons;&#egt?&euaglgo@ﬁ‘sr\t/dgg%ﬁa a%lLFa‘g?onreeaé’fla? yaoc?mpﬁfljg‘f %‘F‘i t8§L on average, a
parti cul ar | yrapge femmiisletst aboub®.f jo HPohillessmbuftat leadt ohé adtbedy ba kilogremns
and suppositgrles. subl i nqual, adm ni ati.on, such as,
but not | im ?@éﬁ?é{fﬁ A Brore Ry W bIPRR RO K RO Bl e

i ntranasdl | yanti cilpgranboefipatient pki singled mdiiple hémindstntiod, dppavdaespomésal
drops or aergs : I, s , sdermal.ly, ,asuch as._not
limted to ajg%‘%ﬁ‘? Qg SLLG-0y ARG Sonbhed RAISLEIROL: ARG GE o
systemwith eeaiunpedvgerietion sanclongsiscld. hd06y Debuil sbiomi chactrirator prer
nodi fy the silf. StEUGLMLEOk [ r at i in
the transdernmal patch 3’ ungl trﬁégtg)rn ; gg{t&%?&os{l%g'a%rlﬁgwﬁggﬁn%g%lhgﬁa‘}%‘mm
Enhancenent ; andpgileif comse, depenfagon thy partisgai0fscpdntate [sp@éfkdkastiyitt ofthe New
York 1994, elbighglivn baGOIRRLALEM ' O

10oxi di zi ng agg%tgs I%hathngﬂa Eéﬁmﬁh%%tg%ﬁr?ahl{rg)fﬁg%n?&?&(;%%ﬁéﬁl&g}ﬁ%t In
cont ai ni ng prELERTERcEE 98ist the desiied therdpeutiddnoviid 986 8&#Tpry tor

appl i cat i ons,9fid€ke fdpehid ddRhdBadR, Eé.,%@%&teh%@d?%ﬁ@ﬁ%ﬁﬁdﬁ&%ﬁ?ﬁs%fa

pat hways, such as el éctroporation, or to increase the nobility of
char ged dr ugrtickke tighiterseé ostepiared dogsh whereithrrindipldorleginnistotionypt repettedn
of ul trasoungy S4ebkiRgE 4 OF &858 Hat . Nos. 4,309, 989 and
4,767,402) (the above 12@%%% c%ﬁcoﬁs_ éﬁﬁeﬁbat ents being entirely

i ncor pofdt ed her dirpfenyd desperamppiynallpindussabyyt Rds2f anddwilAP-S00 at i on

mg/kg/administration, or any range, value or fraction thereof, or to achieve a serum

concentration of about 0.1-5000 pg/ml serum concentration per single or multiple

administration, or any range, value or fraction thereof. A.preferred dosage range for the

antibody of the present invention is from about 1 mg/kg, up to about 3, about 6 or about
25 12 mg/kg of body weight of the patient.

Alternatively, the dosage administered can vary depending upon known
factors, such as the pharmacodynamic characteristics of the particular agent, and its
mode and route of administration; age, health, and weight of the recipient; nature
and extent of symptoms, kind of concurrent treatment, frequency of treatment, and

30  the effect desired. Usually a dosage of active ingredient can be about 0.1 to 100
milligrams per kilogram of body weight. Ordinarily 0.1 to 50, and, preferably, 0.1
to 10 milligrams per kilogram per administration or in sustained release form is
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For pul nonary adm nistration, preferably, at |east one anti body
conposition is delivered in a particle size effective for reaching
the I ower airways of the lung or sinuses. According to the invention,
at | east one antibody can be delivered by any of 20a variety of

i nhal ati on or nasal devices known in the art for admnistration of a
t herapeutic agent by inhal ation. These devices capabl e of depositing
aerosolized fornulations in the sinus cavity or alveoli of a patient

i ncl ude netered dose inhalers, nebulizers, dry powder generators,
sprayers, angdgthe l] gﬁtainq.a?ﬁdr%géﬂsces suitable for directing the

pul nonary or nasal adm ni Stration of antibodies are al so known in the
25art. Al such déviges-lgeiting senfide, ekandnd nBhsukint @b beinfaly canhe provided
adm ni strati MoIge i i ntibody,..in, a erosol, Such
aerosol s can be Ige(r)trrl%rg ?g@%‘?@?@%s@ %ee(?ffaég aﬁtt?ngnasu%cbdé’t RIS TR Ton
aqueous) or 3t 8. 1galOP sigdeg or any rangeMetler ediabtise tHendhodper duyl bk et lbxe
Ventolin(g) pRi&FEY 198581008 %@ ropel | ent__gas and
require actuation u?ﬁgr’jénspl ﬁgﬁléﬁg eenl,aﬁé’%g??as © E)Nfélé%s?’% VO
08/ 35888) . TH{erRAsimgltoriadigionslly. ki leest Pue bUNAD geafmof ASY ca)bination thereof,
Rot ahal er (1) ,5ikd3:i8XQ) makk 0), SpirosTMinhaler (Dura),
devi ces mar k%?e%ilg% %Iﬁhalozlk#ﬁé r%?éugto%'s, and the Spinhaler(r) powder
i nhal er (Fi sons) , Pagsgeberext (aompasitinn) eyitable far intérnaddpdvistetion dSnd6 3218
Astra, EP 2375@%nASh foul®087 | o) n. US,.
5458135 | nhal e, WD 94/ 06498 Fléréfo%%isﬁ?n{gr_\af%?ﬁﬁoy ﬁﬁé%‘r%grgﬁ?"g&eﬁ%%ﬁhﬁmt?ﬁr
ref erence) . WeEHRA GoREyRer| ik hesambiarmacapticil gempedigonslihe avvien irgrydient will
nebul i zer (Maddldafie} 6 fdtoht irf kN6 AEMR: d.3(do) h@% ugst
Medi cal Pr oducts)?}} US 55404871 Ar ad‘i%m0 o s2)0s8% %"é%htelgaga%@%ﬁm
references elf3l Petgpt phiscpBpatiben-herei n by reference, produce

aerosol s from sol Mﬂﬁ?e%teernﬁnig@&tﬁkeﬂe%ﬁ@odg' Ha&'b%'{:érmu%éfd PO tion
inhal ers, etc. generate smal|l particle aer osol s. ese spemafl c ’
exanpl es of TEAHEIEH %EPPS?IO&/BFH“&&II@“@%&’F hropbilizekpdeds impsodintiended to
be a represepbabictep@licaesih h?hﬁ'ﬁl\éb%aﬁ}‘é&.@%gﬁe QentcPf vRRAGT I ce of
this invention, and are naot intended as T Olimting the scope of the
i nvention. Examplegnieigh yghigles se suiposling dringslpelitomgesrosc sabitionmed
antibody is gehi venefmiYanXketliny 2BONEE rITibSQweg tan®horh ﬁiclel@%ﬁl?asage

. qﬁ@&@%ﬁ

sever al de5|et1: abl e features of an inhalation device Tor admnisterin
at | east one™ Mot i hewedr Bheyabiqlagrelyophizedmem dex eamploatainlel i very
by the inhal aiitbis BRY hf@itdif iREAELABSOYUSEYnT @hdrPl! SandBiRNLQdUGHR] €.
and accuyr.ate. Tlhe [ nh%ltl tion devi%’g?%an opti ona{?il_ai/ énelfllé) ‘er d%%agﬂc%ry
particl &d Spuity|(ggs bpHer sadpimerretivm. Predpenulption isssnilizad by kgmwif ar
good respi r anithblk YechAdikd)i stration of Antibody Conpositions as a
Spra .

pray Suttable pharmaceutical carriers are described in the most recent edition of
Remington's Pharmaceutical Sciences, A. Osol, a standard reference text in this
field.

25 Alternative Administration

Mamy known and developed modes can be used according to the present
invention for administering pharmaceutically effective amounts of at least one
antibody according to the present invention. While pulmonary administration is
used in the following description, other modes of administration can be used

30  according to the present invention with suitable results. Antibodies of the present
nvention can be delivered in a carrier, as a solution, emulsion, colloid, or
suspension, or as a dry powder, using any of a variety of devices and methods
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A spray including anti body conposition can be produced by forcing a 2
Osuspensi on or solution of at |east one antibody through a nozzle
under pressure. The nozzle size and configuration, the applied
pressure, and the liquid feed rate can be chosen to achi eve the
desired output and particle size. An clectrospray can be produced,
for exanple, by an electric field in connection with a capillary or
nozzl e feed. Advantageously, particles of at |east one anti body
conposition delivered by a 25sprayer have a particle size | ess than

b . f | LI . f .ab ; .
nd. - most pruPbRET §olssor, A RARG 8 Wloch AL RIS 8T

of at | east kasen anthe ody conposition suitable for use with a sprayer
typically include antibody conposition in an aqueous solution at a
concentration of PabmigraDF drmylationsped ddedaisirgtion at | east one

anti body conposition 30per nl of solution or ng/gm_ or any range,

val ue, or fracti Gprmuetions fior PRI IR RISTTHPNCAR CPHETN I SORGORE P
as an exgl pyepf ’Wﬁert}#fsilﬁge p@l@aﬂ@&h@%ly@bl&)’su@ﬁ@J‘ﬁqutﬁhﬂ%ﬁ@@i YAl bikdf a
surfact ant, an&, preferabfy, “zinc. The fornulatjon can also_include
an exci pi enegablagigio, grogspatsd prohatalenss ad g dkan BN °E6Wposi ti on,

such as a buffef.od Hedielisy aﬂgif'é&]g de Ksiid 81 & ridie @nulsifier or
car bohydr at gl.lJpB{lﬂl?( prot}eéi%ns Useful in %nﬁ%tiﬁ!%

\ C i bady
conposi t i onduinidifierpad glspenenaingseertaircadinggp kpawn i .CfS'T VY5 for

car bohydr at eg.43afddh bk B nbRESUE, BlohRBa 1B b AR 110 ERGEI dgeAs sidhckude
sucrose, 5mannitol, |actose, trehal ose, glucose, .or the |like

he
ant i bodi/C comgeasus SYRLan Atk el PoRitio of APERIEOLINGA fOF Ut At thewni ch

can reduce QL.yit SUEIL oSIHIT a6 Srdiad REQE AG TR G IsbRNIcHlihé) @t Biei Allothd;
conposition caused b i i

] by atom zation_of the sol “Oni'f’er&fQF
aer osol . VareP &% TEwHRY 801V ¢t 95 FUSHER R 1O YRS I B]é"’]é‘ﬂpﬂ %G‘éa&, °dith 25
pol yoxyet hyligne nhafobdt, A6 18n €5t BK6laARGIBnATHG} Seid sartbabyaxyediny| ene
sorbitol 10 fatpy acid esters, Annun{s wi_| | ner%LHY rqg%e q$tmeen
0.001 and 14963l REVHRRICSE SeREYRGFRTAEY Ogh O BUR SRS T By Brgr Pl o

surfact agt s ERksyRHMRR$RMo0br dinbStri-ByedidedNP At ftapoinyiaktetidyls &newn in
sorbitan nonool eat e, olyﬁorbate,80,_£ol sorbatf 20 %n.tQ%Plu§%$
Addi t i onal é@%ﬁ{tén%ﬁ'ﬁ(%ﬂ% Ul if @ORHFIteGO: PO REFRE BRSO VST EPE T such
as anti bodi §gessOfed 5004 -1ds@thjRBOh OVISe &Y dev@ilicdnh §1.S.Can Nd. SB5HA 98, and a
included in the formul at i.on.. d’LS‘A m. ni %t§ $t.i gfssé"l%bot%)él incorporated
Conposi t i ondasy Peripgelsn Ayes as descnbed in U.S. Pat. No. 5,839,440 enhirely incorp

lherein by reference.
20 Alternative Delivery
The invention further relates to the administration of at least one antibody by
parenteral, subcutaneous, intramuscular, intravenous, intrarticular, intrabronchial,
intraabdominal, intracapsular, intracartilaginous, intracavitary, intracelial,
intracerebellar, intracerebroventricular, intracolic, intracervical, intragastric,

25  intrahepatic, intramyocardial, intraosteal, intrapelvic, intrapericardiac,
intraperitoneal, intrapleural, intraprostatic, intrapulmonary, intrarectal, intrarenal,
intraretinal, intraspinal, intrasynovial, intrathoracic, intranterine, intravesical,
intralesional, bolus, vaginal, rectal, buccal, sublingual, intranasal, or transdermal
means. At least one antibody composition can be prepared for use for parenteral

30  (subcutaneous, intramuscular or intravenous) or any other administration

particularly in the form of liquid solutions or suspensions; for use in vaginal or
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Ant i body conpositions of the invention can be adm nistered by a
nebul i ze; such as jet nebulizer or an ultrasonic nebulize; Typically,
in a jet nebulizer, a conpressed air source is used to create a

hi gh-velocity air jet through an orifice. As the gas expands beyond
the nozzle, a |l owpressure region is created, which draws a

20sol ution of anti body conposition through a capillary tube connected
toaliquid reservoir. The liquid streamfromthe capillary tube is
sheared into unstable filanments and droplets as it exits the tube,

creating t h&eeteraﬁﬂh;stxéndnq{hgﬁc@afﬂyqﬁr&f:fnﬂ;ﬁhﬁ%rgﬂszmce 39‘%115 Al S8t %Qd

baffle types_can ‘1’“@ n]P ed to _achi eve For

char act eri st E&™ 4G ‘{j?t%?i’» F‘Etbuﬁ%lﬂflbﬂlérﬂguﬁlrﬁdannumﬁcms gwhes, but not
nebul i ze; 25tmlg§&tbr1@qﬂeeﬂﬁm STHE4E bERpsQBE LY aﬁas‘éﬁg%mt)}?asc hGAL oei e

vi br ati onal 't qg an| c energy, typically a pléezo oer é’fzﬂg
transducer. ‘P *Efe Wdﬁmt PasAseFPPY @OPGIQ?OBWé cftdimapets; ontradsdamiallyody
conposi t Bon seclthﬁliot@tzﬁ%a&d)}i ol oflth QH OB dyercrgal ln
aerosol incl ugl nt i 5 yoco ’gll ??%%Q %%?I%e%hugﬁhvery Sé'?’iﬁg)cl es
of anti body "€oh} "”’l“f 8 %?Pr“ﬁ’écrbeﬁﬁ%et&ﬁr@b”quzéq eitizey enodifigalnet skid e si ze

| ess than abﬂuémﬁﬁ;l;@o RBrcabé ﬁi‘e%@@&dﬁueﬂ&hﬁ%ﬂ%&%%ﬁq ?ﬂ%‘t’cth LY
about 5 um an dI ;B) referabl y, about ' (m
For nul ati ons ot “at ggfm??ﬁ'@n ?%H’?ﬂ%hﬁﬁlalblfé S‘xﬁdSu@e - 9‘31(Marce1

nebul i ze; eiNdiker, II}OeNeGﬁ‘Y atktioas Qntifely E)S@%S@itécﬁ’he‘r&ﬁ lby qg"e%nce or with
o about 1 of 3h

concentrati f. abou .1
ant i bod{Llélpe(r%Q1 “1ot a%eél%slﬂq?tc?ﬁ”g]?ﬁkée PRt @ﬂ“&‘é’ﬁmiﬂﬁ eqmj@iemagmtpms amuc h
as an exci pipeptides antouhé gtin (WO 9$@381ﬂ?] Gl pl?élﬁ@ﬁs offkt {1?‘.{@?0' 5& ’te

a

sur fact ant, er abl Zi nc formul ati on can SO i nc
an exci pi ent gge%gfenfp Fo %%%Yébwh f&?‘FBtFPR?Fat{OHeOYé? incsease ﬂ@rmolahm dfody

conposi tion ohgg@d]dlags thrdaiphfie skil, shell b@ﬂoﬁﬁpﬁ&%ﬂ& 101'%1391?9&15019 Bflﬁlﬁjaébungr a

Feakei oy e i Meato WIS G AR S
car bohyH? at esblirstiénd amdrpafents*hﬁlig dnlﬂgelﬁincb@@%te@ﬁ@‘elﬁrb% r@fgﬁ@ﬁcé cl ude
he i ke The at

sucrose, nannito asto hal .os |'ucose
| east one anti bog rJf' ﬁiqsfg)‘ﬁgﬁ’éwsﬁ'ﬁg?‘go i nclude a surfactant, which
can reduce or pr Evepulmun&admamMGﬁCbra@ﬂib%ga{ 188 0Bk ahitRoad tcoha?@é&or?”e

anti body ca 9 solution in formng er osol
Vari ous com&/%%g ?’%ﬁ%ﬂq S 58t§gﬁt gge%tg?? fperea F%ﬁ’@dowﬁﬁﬁ"dé(g of the lung or

pol yoxyet hybiewsesf at:cgtdmgndtmtl&rnsloﬁ,nad Ie’&bmi&%hﬁbocﬁmin%@d)éﬁ%‘é{@& 1“3@
out

sorbit fa rs_ Amoun eneral ly range between
0. 001 ?n d 4%%\7%1'1%9 mﬁx?lagon or naszLill c{evmeq J{novgn in the art Tor adlmmstratmn of a

therapeutlc agent by inhalation. These devices capable of depositing acrosolized

formulations in the sinus cavity or alveoli of 2 patient include metered dose inhalers,

nebulizers, dry powder generators, sprayers, and the like. Other devices suitable for

directing the pulmonary or nasal administration of antibodies are also known in the
25 art. All such devices can use formulations suitable for the administration for the

dispensing of antibody in an aerosol. Such aerosols can be comprised of either

solutions (both aqueous and non aqueous) or solid particles.

Metered dose inhalers like the Ventolin® metered dose inhaler, typically use

a propellent gas and require actuation during inspiration (See, e.g., WO 94/16970,
30 WO 98/35888). Dry powder inhalers like Turbuhaler™ (Astra), Rotahaler®

(Glaxo), Diskus® (Glaxo), Spiros™ inhaler (Dura), devices marketed by Inhale

Therapeutics, and the Spinhaler® powder inhaler (Fisons), use breath-actuation of a
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150f the foinulation. Especially preferred surfactants for purposes
of this invention are pol yoxyethyl ene sorbitan nono-ol eate,

pol ysorbate 80, polysorbate 20, or the |Iike Additional agents known
inthe art for fornulation of a protein, such as anti body protein,
can also be included in the formul ation. Adm nistration of Antibody
Conpositions by a Metered Dose Inhaler 20ln a nmetered dose inhaler
(iviDl), a propellant, at |east one antibody, and any excipients or
ot her additives are contained in a canister as a mxture including a

i quefied conpresse . i.on_of net er lye rel eases
the nixture %eaﬁogeer 5554 é%fega‘é?%ab?% Qéﬁ?ﬁﬁ’éf*ﬁ%y’ @%ﬁ%/%%é’ﬁg&“%’ﬁ?» PR
si ze range o#4/085%8 DurgUhHER133 Mnhaia, WO Off©6ad8 Fisombentirell; iBrica@out

5 d, . _about tg, about 3. 2 h ired
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anti body conpésdindonitp roditheetbony 11f arbdirer (Mamoeks MedwanPicduétho@s of

skill incthe I i -84 5.l Ll ng, spray drying, critical  point
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t hose manuf det igfesehcbypr@ddcsre@salx droansbleinmk pyhiftgmetekydioed inbialec drybon
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enpl oyead Of orlimiting thaacppset, the twikntis. chl or of | uor ocar bon, a
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S( hydr of | ur ogf digadt 513 dnrlﬁ £ 2 r - . t he

| i ke. Preferably, nt g p?g%ae 1afr%%e%|%% égfa%%g%%#%%rﬁgiégﬁﬁﬁﬁ%%%%%nmﬂ'
surfactant cEH epemplRodekivenydysthe biblatien titrdceats aHemdigeondy egdiebloody as a
suspensh@n ip{ReciblcORR doaitbie, t ' A0al

chem cal degr%dat?on, and the I%gﬁl&%ﬁ&%agﬁge gﬁ@é@?@%@%‘%ﬁ%ﬁ%}z&y
sorbi tan trimgriedesesgs dypathaacbort 19 unl weforabbi aboubi-Styve, i gend | n sone
cases, sol ugje%&gﬁfqpsol s are 10 preferred using solvents, such as
et hanol . Additional” ‘agents known in the art for fornulation of a
protei n can al so Adminigtatiiodef Antilelyf Gempbostisioms aCyeragf or di nary

skill in the art w | ze: et of, the curr.ent

i nvention can be ac 4&%\%3 %% i%ngllb%%ﬂg?&y%} mnnciggigg fcid(l)lﬁedg]fy at Tedst one
ant i body Ocorfuersingion ar s¢latictesf o éssimote addbalyi thedgh e mezale uddes @reabure. The
For mul at i ons, ghd 1 A i . at ] for, oral

adm ni stration reS grﬂéﬂ b%ﬁ{eg%%%{agdtr?lﬁ ﬁ?%iferd &Jt(%lgég%]eb%ddg%jg Bglélﬁtfgea(aﬁe@gc.a? be
resor ci nol s dmskniontlaraths defivdoatps andprrticlasizpoAnekypebhrheom ol eyl

ot her and nyd}g%&?ctgﬁ%} &&E}S{a :aﬁ&gﬁcﬁfscfﬁé% 'it&%ﬁﬂ%l@%%ﬁt%ﬁgl AL4dihd S Lakd Mt he

i
per meabi | it e inte ¢

tirn
co- admi ni st riged. ohdwhtagaouphin ppigiclen iof bi least ong antipody composition delivered by a

25  sprayer have a particle size less than about 10 pm, preferably, in the range of about
1 pm to about 5 um, and, most preferably, about 2 um to about 3 jm.
Formulations of at least one antibody composition suitable for use with a
sprayer typically include antibody composition in. an aqueous solution at a
concentration of about 0.1 mg to about 100 mg of at least one antibody composition
30  perml of solution or mg/gm, or any range, value, or fraction therein. The
formulation can include agents, such as an excipient, a buffer, an isotonicity agent, a

preservative, a surfactant, and, preferably, zinc. The formulation can also include an
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2 0 pancreatic trypsin inhibitors, diisopropylfluorophosphate (DFF)
and trasylol) to inhibit enzymatic degradation. Fornul ations for
delivery of hydrophilic agents including proteins and anti bodi es and.
a conbination of at |east two surfactants intended for oral, buccal,
nmucosal , nasal, pul nonary, vagi nal transnenbrane, or rectal

adm nistration are taught in U S. 6,309,663. The active constituent
conpound 25of the solid-type dosage formfor oral adm nistration can
be m xed. with at | east one addi tive, including sucrose, |actose,

cel I ul ose, I af f | nose, ltitol, dextran,

st ar ches, ag%g {Bléncg 5t a% n% a?l’q%za%l%n %ﬂ?f“b@’é’ ¥ congpesitions sugh g 2 buffer, a
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such as %or%gmgg gact&%cﬁéﬁ'l ’%q ?f(férﬂ% ﬁé&gﬁg&gr antl OXI dant

such as cysteine, ’di sint egrat H§"agent ,
sweet eni ng afgéfmilaﬂw mmmgciagemmf@m uriiicigcangedice oepﬁeveﬂiaglaffaees and
pills can b e ent eric-coat eparatio The
liquid pr enggﬁﬁgﬁgéfe ggtﬂ)gl 0Z\I?ﬂ{?a r%l‘l%%(lg') FYRRGSEI; OﬁETegg’eY e cﬂh"fntg?r
elixir, 5 suopdiesiformie: @o#mu@aoanpnma:oatarmmalahjfmb& &nfl&fediﬁd}e@@
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descri bé& asfety &‘@déétpﬁsvéiﬂmls@sswé]mnﬁmﬂy m&a rbeﬂweamﬂ (oe pad il A%(by: ﬁmg}.lﬁat
No. 4,239, 7%‘%1‘1@ mglaﬁGﬁ: eﬂ%deéxs 1%&%8%%1%&%&&‘( ﬁ%ai‘é}ulggecisg.%/ogéth%dnyen s of

m xed am no acids (protein ave been used
phar maceut i ¢ Bolyexssthsene. Sol‘het&n m@@@e&?ﬁa)olyséthawm wolysorbe@ra0] er the

d d 1011 S € a 1 ora
gogpg% ?53612%{1'%%(] ¥ ééé’gf |k\§§{rmb| 0 ogﬁfgg?ﬁgﬂat ?vfe glé)e?‘}?’ssug?ﬁ? ly are

known in t henipediesyge @i&eaﬁe#@prﬁmapr warsntn denfdyd e igtiudtd. Drthé\formulation.
for nul ason for Q{@A]ilﬁs@&mmbf%ﬁmd& &A?%&’ﬁ&&ds ARePlgpcapsul ated

in one 15 or nore bioconpatible copol“yner eXC|p|ents
preferably, a bi dﬁé@@éﬂﬁﬁmﬁoww@étheom@@pobmadmrmsmreu Myga nebulizer,

rni crocapsulsgsh WyeChetUeerloR h BRr=P5AP ﬁéb 1%% dptagg 15?1 %ltar}gz%l%zer

m crocapsul es results in the agent reac en up’ t he
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20 solution of antibody composition through a capillary tube connected to a liquid

reservoir. The liquid stream from the capillary tube is sheared into unstable
filaments and droplets as it exits the tube, creating the aerosol. A range of
configurations, flow rates, and baffle types can be employed to achieve the desired
performance characteristics from a given jet nebulizer. In an ultrasonic nebulizer,

25 high-frequency electrical energy is used to create vibrational, mechanical energy,
typically employing a piezoelectric transducer. This energy is transmitted to the
formulation of antibody composition either directly or through a coupling fluid,
creating an aerosol including the antibody composition. Advantageously, particles
of antibody composition delivered by a nebulizer have a particle size less than about

30 10 pm, preferably, in the range of about 1 pm to about 5 pm, and, most preferably,
about 2 pm to about 3 um.

Formulations of at least one antibody suitable for use with a nebulizer, either
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20havi ng passed through the gastrointestinal tract. Simlar follicul

| ynphati c aggregati can be found in the bronchei tubes (SALT) and the
| arge intestine. The above-described tissues are referred to in
general as mucosally associated | ynphoreticular tissues (MALT). For
absorption through nmucosal surfaces, conpositions and net hods of

adm nistering at |east antibody include an emul sion 25 conprising a
plurality of subm cron particles, a mucoadhesive nacronol ecule, a

bi oacti ve peptide, and an aqueous conti nuous phase, which pronotes

absorption tfyaugh (o] tfaces by achj.evi adhesion of the
emul si on parﬁtgi{ cl esas%.ﬁs%%%ﬁyl@% egﬁg%gﬁn‘é&}% n.ogl\%(?gﬂ(i?&ﬁff’é’@@‘ét 100 mg
sui tabl e f orofap prsteasisoiibaly tehel efuiistion STheffotundatsresaihclidy Rl Ofich
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Cagi na - pui Sabae8biont AL oh (B on USSR o FRRHPHIPEF BB o
admi ni st r at i FaLerabst, pincatlihe fiernfubationagn Alad iphudeaateatiphatbnigght ki on,
e. 0., SUBPOSkiRE) _ ' i pi_ent. far exanpl e, .
polyal | oy oncoriaapy oF 8 s R0 AR i GRS, s ot educing
For mul at i ons*2e% @ prikimaeiaivapr adubelivsitatat Bak poatpink esetol ih domndategnt ai n
as exci pi entgyibdBf coti@oRs i eous or .oily
sol uti ons of ﬁas%lrc drops oﬁﬁ%fﬁg}hggﬁnﬁ%&%@%@%g i Sgl,ﬁe'e Qiftlent s
i ncl ude sugdPErohydipiss upafst iadpumwatingey irest anmastieatdyat epdpsienek] matding d
starch, and jhhegsel 4 . t 4D, ). Iransder mal.
For mul ati ons. and Aglf%&nsiy’s%%(ﬁ@’oor{ tlﬁ—%trﬂ{ets'rrlglilégd ager%%neglatrﬁon@stg%@%?ﬂ “Fhe
at | east Qonetlsrip Hdg surirotmb e eanaddion onpuebihseriycediediien aggteghtians a
| 1 POSONE 0T OlTREAsCorRARABAN LAbESy bALARAT L £l Sorlb,SL08aRSYL e, OF
m crospheres (referred to collecti vel y as mcr opar?l cres Uhieed”
100t her wi se_a§’f°e§?]ed“53_:n°ﬁxs RemsEtORH. swliictaats can dhe winpéaycds smek aApwn,
| ncl uding miyelyaRaéchyiehemyRdR QlrolShLE, A0 HTRLSea SHED @Bl

,pol ygl'ycot'| el

pol yhydroxy acjds, such as polylactic aci c acl

copol yrer s  t3RErSEFS: HEPYRI Pl edresrlly rapgst heameapdbioe® 00 laardl 4% by weight
pol yphosphazgagsforraneidat patiaPPhuEed zsuﬁ%&&tﬁ%r%@#gr@&e&thﬁ elyagi.no

acids, album n and other proteins, alginate a
pol ysacchar iRy YEIY s SHRtFs mene-Didater belysqrbate 80 RetysoNmte 20, or the

5, 814, 599) . 1Re0hangRdaIAdBR ISLKA L M8 220 GARLIMGE | i J¢ can
be desirable to deliver the co oundsa of the rlgigﬁ%ﬁﬁoﬁe\%ﬁfl?%%s to the

subj ect oveFmBlP‘Bilydﬁ%t@H‘>ﬁ@'lﬁﬁgen’gﬁllﬁﬁﬁwzth$@#fm@ gapl e, for periods of
one week to one VeRkinistQfon ot MR ATt b9 MYRLEE Boss il ier

rel ease, .depot or i glpl an& dosage
20 In a metered dose mhaler (MDI), a propellant, at least one antibody, and ary

excipients or other additives are contained in a canister as a mixture including a
liquefied compressed gas. Actuation of the metering valve releases the mixture as
an aerosol, preferably containing particles in the size range of less than about 10 i,
preferably, about 1 um to about 5 pm, and, most preferably, about 2 pm. to about 3
25 um. The desired aerosol particle size can be obtained by ernploying a formulation
of antibody composition produced by various methods known to those of skill in the
art, including jet-milling, spray drying, critical point condensation, or the like.
Preferred metered dose inhalers include those manufactured by 3M or Glaxo and
employing a hydrofluorocarbon propellant. Formulations of at least one antibody
30  foruse with a metered-dose inhaler device will generally include a finely divided
powder containing at least one antibody as a suspension in a non-aqueocus medium,

for example, suspended in a propellant with the aid of a surfactant. The propellant
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20f orns can be utilized. For exanple, a dosage formcan contain a

pharmaceutical ly acceptabl e non-toxic salt of the conmpounds that has

a |l ow degree of solubility in body fluids, for exanple, (a) an acid

addition salt with a pol ybasic acid, such as phosphoric acid,

sul furic acid, citric acid, tartaric acid, tannic acid, panvic acid,

alginic acid, polyglutam c acid, naphthal ene nono- or di-sulfonic

aci ds, 25pol ygal acturonic acid, and the like; (b) a salt with a

pol yval ent netal cation, such as zinc, calcium bisnuth, barium
magnesi um al umi num_copper, cobalt i C cadn1un1and the like, or
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provi ded by way I''lTustration I'ntended as limting.
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to the cytokih®ltgReygeis degrmdation djarmptations fop dpivesnetlrdomalivessats ni ce
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Systems, M nifeaget fos oralguccaly wacasal grsghpulmanagy, N&lﬂ%@@@ﬁmémhwyea or
treatment. yectal administration are taught in U.S. 6,309,663. The active constituent compound

| s.
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25  ofthe solid-type dosage form for oral administration can be mixed with at least one
additive, including sucrose, luctose, cellulose, mannifol, trehalose, raffinose,
maltitol, dextran, starches, agar, arginates, chitins, chitosans, pectins, gum
tragacanth, gum arabic, gelatin, collagen, casein, albumin, synthetic or semisynthetic
polymer, and glyceride. These dosage forms can also contain other type(s) of

30 additives, e.g., inactive diluting agent, lubricant, such as magnesium stearate,

paraben, preserving agent, such as sorbic acid, ascorbic acid, .alpha.-tocopherol,
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25The harvested | ynphocytes were fused with nurinc nyeloma cells and
the fusions were screened by ELISA to assess the nunber of reactive
hybrids. Table 1 shows that there is a significant increase (1321%
p=0.001) in the generation of reactive hybrids in Balb/c nice

i mmuni zed with cytokine protein and prined with anti-CD40 agoni st Mab
when conpared to the mice without anti-CD40 agonist mAb 30 prim ng.
Table |I. G oup Anti-CD40 Agoni st Mab Roost Reactive Hybrids
Identified Geonetric Mean of Reactive Hybrids (n) A Yes 32 40.2
(n=10) antioxidant such as cysteine, disintegrator, binder, thickener, buffering agent,

sweetening agent, flavoring agent, }:jerﬁzmm;g agent, etc.

Tablets and pills can be further processed into enteric-coated preparations.
The liquid preparations for oral administration include emulsion, syrup, elixir,

5  suspension and solution preparations allowable for medical use. These preparations
can contain inactive diluting agents ordinarily used in said field, e.g., water.
Liposomes have also been described as drug delivery systems for insulin and
heparin (U.S. Pat. No. 4,239,754). More recently, microspheres of artificial
polymers of mixed amino acids (proteinoids) have been used to deliver

10  pharmaceuticals (U.S. Pat. No. 4,925,673). Furthermore, carrier compounds
described in U.S. Pat. No. 5,879,681 and U.S. Pat. No. 5,5,871,753 and used to
deliver biologically active agents orally are known in the art.

Mucosal Formulations and Administration
A formulation for orally administering a bioactive agent encapsulated in one

15  ormore biocompatible polymer or copolymer excipients, preferably, a
biedegradable polymer or copolymer, affording microcapsules which due to the
proper size of the resultant microcapsules results in the agent reaching and being
taken up by the folliculi lymphatic aggregati, otherwisc known as the "Peyoer's
patch,” or "GALT" of the animal without loss of effectiveness due to the agent

20  having passed through the gastrointestinal tract. Similar folliculi lymphatic
aggregati can be found in the bronchei tubes (BALT) and the large intestine. The
above-described tissues are referred to in general as mucosally associated
lymphoreticular tissues (MALT). For absorption through mucosal surfaces,
compositions and methods of administering at least antibody include an emulsion

25  comprising a plurality of submicron particles, a mucoadhesive macromolecule, a
bioactive peptide, and an aqueous continuous phase, which promotes absorption
through mucosal surfaces by achieving mucoadhesion of the emulsion particles
(U.S. Pat. No. 5,514,670). Mucous surfaces suitable for application of the
emulsions of the present invention can include corneal, conjunctival, buccal,

30  sublingual, nasal, vaginal, pulmonary, stomachic, intestinal, and rectal routes of
administration. Formulations for vaginal or rectal administration, e.g.,
suppositories, can contain as excipients, for example, polyalkyleneglycols, vaseline,
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cocoa butter, and the like. Formulations for intranasal administration can be solid
and contain as excipients, for example, lactose or can be aqueous or oily solutions of
nasal drops. For buccal administration, excipients include sugars, calcium stearate,

magnesium stearate, pregelinatined starch, and the like (U.S. Pat. No. 5,849,695).

Transdermal Formulations and Administration

For transdermal administration, the at least one antibody is encapsulated in a
delivery device, such as a liposome or polymeric nanoparticles, microparticle,
microcapsule, or microspheres (referred to collectively as microparticles unless
otherwise stated). A number of suitable devices arc known, including microparticles
made of synthetic polymers, such as polyhydroxy acids, such as polylactic acid,
polyglycolic acid and copolymers thereof, polyorthoesters, polyanhydrides, and
polyphosphazenes, and natural polymers, such as collagen, polyamino acids,
alburmin and other proteins, alginate and other polysaccharides, and combinations
thereof (U.S. Pat. No. 5,814,599).

Prolonged Administration and Formulations

It can be desirable to deliver the compounds of the present invention to the
subject over prolonged periods of time, for example, for periods of one week to one
year from a single administration. Various slow release, depot or implant dosage
forms can be utilized. For example, a dosage form can contain a pharmaceutically
acceptable non-toxic salt of the compounds that has a low degree of solubility in
body fluids, for example, (a) an acid addition salt with a polybasic acid, such as
phosphoric acid, sulfuric acid, ciifric acid, tartaric acid, tannic acid, pamoic acid,
alginic acid, polyglutamic acid, naphthalene mono- or di-sulfonic acids,
polygalacturonic acid, and the like; (b) a salt with a polyvalent metal cation, such as
zine, calcium, bismuth, barium, magnesium, aluminum, copper, cobalt, nickel,
cadmium and the like, or with an organic cation formed from e.g., N,N'-dibenzyl-
ethylenediamine or ethylenediamine; or (¢) combinations of (a) and (b), e.g., a zinc
tannate salt. Additionally, the compounds of the present invention or, preferably, a
relatively insoluble salt, such as those just described, can be formulated in a gel, for
example, an aluminum monostearate gel with, e.g., sesame oil, suitable for injection.

Particularly preferred salts are zinc salts, zinc tannate salts, pamoate salts, and the
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like. Another type of slow release depot formulation for injection would contain the
compound or salt dispersed for encapsulation in a slow degrading, non-toxic, non-
antigenic polymer, such as a polylactic acid/polyglycolic acid polymer for example
as described in U.S. Pat. No. 3,773,919. The compounds or, preferably, relatively
insoluble salts, such as those described above, can also be formulated in cholesterol
matrix silastic pellets, particularly for use in animals, Additional slow release, depot
or implant formulations, e.g., gas or liquid liposomes, are known in the literature
(U.S. Pat. No. 5,770,222 and "Sustained and Controlled Release Dirug Delivery
Systems", J. R. Robinson ed., Marcel Dekker, Inc., N.Y., 1978).

Having generally described the invention, the same will be more readily
understood by reference to the following example, which is provided by way of
illustration and is not intended as limiting,

EXAMPLE: Enhancement of Antigen-specific mAbs generation by anti-CD40
Treatment in BAT.B/c mice

BALB/c mice (8 to 12 weeks old) were purchased from The Jackson
Laboratory (Bar Harbor, ME). Antibodies were generated in two BALB/c mouse
treatment groups against IL-23. Briefly, mice were immunized intraperitoneally
with protein emulsified in Freund’s adjuvant. Boost injections were given biweekly
over the course of several weeks. Speocific serum titer responses determined that
cach animal developed a measurable immune response to the cytokine antigen.
Three days prior to lymphocyte harvest, mice in group A received a subcutancous
injection of 100 ug anti-murine CD40 monoclonal antibody (clone 1C10, Catalog
No. MAB440, R&D Systems, Minneapolis, MN). Mice in group B did not receive
any treatment,

The harvested lymphocytes were fused with murine mycloma cclls and the
fusions were screened by ELISA to assess the number of reactive hybrids. Table 1
shows that there is a significant increase (1321%, p=0.001) in the generation of
reactive hybrids in Balb/c mice immunized with cytokine protein and primed with
anti-CD40 agonist Mab when compared to the mice without anti-CD40 agonist mADb

priming.
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BNo428 (n=2) No 2 It will be clear that the invention
can be practiced otherwi se than as particularly described in the
foregoi ng description and exanpl es. Nunerous nodifications and

vari ations of the present invention are possible in |ight of the
above teachings and, therefore, are within the scope of the appended
clainms. CLAIM . A nmethod for generating an antibody in a
host animal conprising the steps of: imunizing the host animal with
a target antigen; admnistering a B cell expansion agent to the host
animal; and isolating a target antigen-specific antibody. 2.
The met hod of claim 1, wherein the host animal is a rodent.

Table 1.
Group | Anti-CD40 Agonist | Reactive Hybrids Geometric Mean of
Mab Boost Tdentified Reactive Hybrids (n)
Yes 32
Yes 41
Yes 47
Yes 36
A Yes 49 40.2 (n=10)
Yes 48
Yes 8
Ycs 143
Xes 68
Yes 27
B No 4 2.8 (n=2)
No 2

Tt will be clear that the invention can be practiced otherwise than as
particularly described in the foregoing description and examples. Nurnerous
modifications and variations of the present invention are possible in light of the

above teachings and, therefore, are within the scope of the appended claims.
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3. The nmethod of claim?2, wherein the rodent is a nouse. 4. The
net hod of claim3, wherein the nouse is a BALB/c nouse. 5. The nethod

of claim2, wherein the rodent is a rat. 6. The net hod of
claim1l1l, wherein the target antigen is a T cell antigen or a T cell
i ndependent anti gen. 7. The method of any one of clains 1-6,

wherein the B cell expansion agent is at |east one nenber selected
fromthe group consisting of an anti-CD40 agoni st, BAFF (BLyS), IL-6,

APRI L, CD4OL (CD154), and anti-l1gM 1L4 co-stimnul ation. 8. The
met hod of claim 7, wherein the B cell expansion agent is adm nistered
in the form@LAmvsrotein, a DNA nol ecul e encoding a protein, or a

conbi nation of protein and DNA nol ecul e encoding a protein. 9

The nmethod of claim?7 ein the anti - 0 agoni st i.s an.ant'-CD40'
T bty ety no oA e Eitheteie AR apivady n & 09 R hmai 2o RRRRG bisy
claim9, whesapswefithe anti-D40 anti body is a rat anti-nouse CD40

anti body. 11. The nethod of claim9 erein.the anti-CD40
anti body is adni ni steﬁ@@%%&lﬁﬁlﬁﬁﬁﬁ%@“&@o%rgﬁgmﬁ “t o about 100
pi g per dose. kfmitikering b Boetllekpalsanragdyt t thd et aidorhrhdi ng

adm nistering the B cell, expansi on agent ong.wW.th a second agent.
13. The met hod of cIai1?ﬁlﬁt§fgpmgee?9?%%ﬂ"§p%czli%%rglbg nt is at |east one
of a targeting agentThandtadbBfckirh 1divhéenght hest roimad gentodent. 14.
The met hod of cl ai 3, wherein.the tar in ent is CD21 and the B
cell differenti at%”'g?%%aié%ﬁi@“é%m{ieg@ re%ﬁéeﬁgl a%? S8 8Rt ed fromthe
group consi sti ng of Toafelcddf plaoh 8 wheespbanseuf{d JPR)B AbBftvwagyuse.

conponents and B ce specific, .transcription.factors. 15. The
rethod of claim Tr. s aPaRd drflenh a7 SRGe bt SR b se (e

pat hway conponent& ‘Hreemstbb@ of ddinf t.omhdréie thgpriagpt otigsn st4 TigelbfntBeRor a

XBP, CHOP, I.REL . TF6, el F2al pha, GRP78, CRP94,
calreticulin, ch%ﬁ%ﬁ%@}ﬁéﬁe ‘variants. 16. An anti body

produced by any of Themeiitddodgnpbnediadlams 1-G Srherein the B ¢4l oxplamsion agent
(i bodv of ol ai . . ) . )
Mth ac 1 eash (i b mMBRLEI fofaid AOH R iR b A 8Bk0 ARl GEn
10-10 M at BAEE(BLES)I I ABRH.,&ID4MEaEID 18 2ni/pniéad gMéadtcostngladonat
| east 1044 M and%;lt]"hg E%?&otdh]oggﬂaﬁn"ﬂ, witrefehe BUARd p i iU eRGE P! @sron

resonance or the Kinexa ne
administered in the form of a protein, a DNA molecule encoding a protein, or a

combination of protein and DNA molecule encoding a protein.

9. The method of claim 7, Wherein the anti-CD40 agonist is an anti-CD40
antibody acting as an anti-CD40 agonist.

10. The method of claim 9, wherein the anti-CD40 antibody is a rat anti-
mouse CD40 antibody.

11. The method of claim 9, wherein the anti-CD40 antibody is administered
in an amount of about 50 pg to about 100 ug per dose.

12. The method of claim 7, further comprising administering the B cell
expansion agent along with a second agent.

13. The method of claim 12, wherein the second agent is at least one of a
targeting agent and a B cell diffcrentiation agent.

14. The method of claim 13, wherein the targeting agent is CD21 and the B
cell differentiation agent is at least one member selected from the group consisting

of unfolded protein response (UPR) pathway components and B cell specific
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18. An anti body that conpetitively binds to the target antigen with

t he anti body according to clains 16 or 17. 19. An anti body
according to any of clains 16-18, wherein said antibody substantially
nodul ates an activity of the target antigen. 20. An anti body
according to any of clains 16-19, wherein said antibody is an
anti-1L-23 anti body. 21. The anti body of claim 20, wherein
said anti body binds to the pl9 subunit of the IL-23 protein.

22. A conposition conprising an antibody according to any of clains
16-21 and at | east. one pharmaceutically acceptable carrier or

di | uent. transcripgon fo @gﬁposition according to claim 22, further

conprising at |east TaBencRFERAmON, RabyRapt uﬂ@;@alw&bﬁdeipbﬁés @PR)
detectabl e | ahel or reporter, a TNFE antagoni st, .apn anti-infective

drug, a car dPFBVEECOMAP f(”éﬁ/?“s“’?@?"@ﬁ‘r#&?ﬂ&‘”’ g’iﬁ’“& éﬁ’?ﬁ‘%@%’é%@?@ﬁ@@%
(CNS) drug, laﬂl;’JIRERIIQOMEMMF@%FR]{[&EWM@RMM%&@CM Rh @Y,
tract drug, %astrm ntestinal (@) tract drug, a hornonal drug, a
drug for fl Lﬁ“ﬂ B ect r ol yt e bal ance, a henmatol ogi c drug, an

anti neopl astic, as. mmwmmgﬂpioamwbychw@ﬂmamdwmﬁm otisc or nasal

R U WO T I R L

speci fi cal | ywiki ﬂd@asamedfﬁnhpebleca@mzdlaﬂgaitaoérm, dfleast B0 lﬁMJaﬁie%QL ot

Coi aten o et ISR e Rletf GRLM R Roflude fﬂeapéaﬁ%ﬁ?lé

conpri si ng ammaﬁtetlmgsﬂﬁac@ﬂmmnr&ﬁafmmc&tmmmsahieﬂmdcorrpr| Si ng an

effective anount f an accordi,ng.tp.a of clains -21,
wtn o o ani dt PR e cSEERLP ik sae Blecfirpd vilige

net hod accormﬁh@iﬁmccﬂdmgmol&lmmebenﬂ said effective armunt i s about

0. 001-50 ng/ kil ogr,a ald cel tlss

27, The method addortl MG Re erarHie agnerart SETa TafPacht A B sa o
adm ni steri mgh:it&zttauyahodu@a&ta:mmm)dﬁhs&ir@itaeﬁgefnr om parent eral

subcut aneous, i ntj,amiscl ]b%[i icrcljgélavgnous tr? I‘l%l C Arglir s id antibody is
i ntrabronchi aI imtraa &f° rac psu ar T ACAr agi nous,

i ntracavi tarayw,ananLFEcaaitﬁbaﬁy i nt racerebel | ar, int racerebrovent ricular,
intracolic, intrager lntr

i ntramyocardi al , azﬁntﬁﬁaeosk%m%y Ofr(’?%qr apel \g/lf:rgm 1 mgﬂégé glggs foige P12

i ntraperi tormbt:m:m%eﬁp&éuur@tbm intraprostatic, i nt rapul m)nary,
intrarectal, intrare |ntraret|nal i intras VA

it rat hor aci o, i e dparpodi DR et b AR AR e Rk S G o
vagi nal, r ec&rdlat lebatcmaIphaismd@bmtmgllalaqcepmbhma'mbr ddueht.t r ansder nal .

28. The net hod acgordi cl ai f r

adm ni stering, p(r:ééorfg o Eé“"lcjﬁ-rire%t d1n§rto G#‘ tu&1 %Sau?%n%%onﬂ % g‘nwt 1ea5t one
admi ni st er i ngpmpatnd examlypﬁp@deedpn&i fromre dectemblslppg oamp@ftfﬂeatTNFe
anount of at p

et ect abl e | SHEPTE O SpE AN BL RRIIRBRMARCV P Trld W efal

car di ovascul laawc(uwmgyiﬂéﬁﬁﬁ) druggan sutemmic akbrvoes sstesn é";ﬂﬁifmg,@\lS) drug,

an autonom C.o y
gastrointesti {ayo?%%agﬁcrﬁgg{g r ug teg{l og(ﬁg %ts%u%a‘{]&[%g% atﬁ‘{;% #?%lfcg
or el ectrol yﬂmdbablam@yfedaaMtadieugmdogh élgl,g, anaramopieﬁm astic, an

| mrunomodul a ﬁ%ﬂg{ Iatléﬂdﬁpég&?%ﬂh&m %rﬁgsap%%% gi@ld{a topi cal

drug, a nutr rug, a I'ne a cyt nt ago fi st .
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target antigen in a cell, tissue, organ or ammal compnsmg contacting or
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32. A nethod for producing an anti body according to any of clains

16- 21, conprising providing a host cell or transgenic aninmal or
transgeni c plant or plant cell capable of expressing in recoverable
anounts sai d anti body. 33. A nethod for increasing a B-cel
response of a host aninmal being imuni 7ed with a target antigen,
conprising admnistering a B cell expansion agent to the host ani nal
prior to, at the sane tinme as, and/or subsequent to imrunizing with
the target antigen. 34. The nethod of claim 33, further
conprising, after the admnistering step, |solat|ng ata

ant i gen- spe&ffHisteling Hepfgposition ComPB‘Smg?ﬁéf RECRSEBRt @ a5 Qﬁ‘g@gdy wher ei n

the nunmber atcoRiiby PHBCIAREME B akaH, SREGLID &llf Bsshbl@riM Gehinil | gen
's increased. 26. The method according to claim 25, wherein said effective amount is
about 0.001-50 mg/kilogram of said cells, tissue, organ or animal.

27. The method according to claim 25, wherein said contacting or said
administering is by at least one mode selected from parenteral, subcutaneous,
intramuscular, inkravenous, intraarticular, intrabronchial, intraabdominal,
intracapsular, infracartilaginous, intracavitary, intracelial, intracerebellar,
intracerebroventricular, intracolic, intracervical, intragastric, intrahepatic,
intramyocardial, intraosteal, intrapelvic, intrapericardiac, intraperitoneal,
inirapleural, intraprostatic, intrapulmonary, intrarectal, intrarenal, intraretinal,
intraspinal, intrasynovial, intrathoracic, intrauterine, intravesical, infralesional,
bolus, vaginal, rectal, buccal, sublingual, intranasal, and transdermal.

28. The method according to claim 235, further comprising administering,
prior, concurrently or after said contacting or administering, at least one composition
comprising an effective amount of at least one compound or polypeptide selected
from a detectable label or reporter, an anti-infective drug, a cardiovascular (CV)
system drug, a central nervous system (CNS) drug, an autonomic nervous system
(ANRS) drug, a respiratory tract drug, a gastrointestinal (GI) tract drug, a hormonal
drug, a drug for fluid or electrolyte balance, a hematologic drug, an antineoplastic,
an immunomodulation drug, an ophthalmic, otic or nasal drug, a topical drug, a
nutritional drug, a cytokine, and a cytokine antagonist.

29. A medical device, comprising an antibody according to any of claims
16-21, wherein said device is suitable for contacting or administering said antibody
by at least one mode selected from parenteral, subcutaneous, intramuscular,
intravenous, intrarticular, intrabronchial, intraabdominal, intracapsular,
intracartilaginous, intracavitary, intracelial, intracerebellar, intracerebroventricular,
intracolic, intracervical, intragastric, intrahepatic, inframyocardial, intraosteal,
intrapelvic, intrapericardiac, intraperitoneal, intrapleural, intraprostatic,
intrapulmonary, intrarectal, intrarenal, intraretinal, intraspinal, intrasynovial,
intrathoracic, intrauterine, intravesical, intralesional, bolus, vaginal, rectal, buccal,

sublingual, intranasal, and transdermal.
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30. An article of manufacture for human pharmaceutical or diagnostic use,
comprising packaging materizl and a container coruprising a golution or 4
lyophilized form of an antibody according to any of claims 16-21.

31. The article of manufacture of claim 30, wherein said container is a
component of a parenteral, subcutaneous, intramuscular, intravenous, intrarticular,
intrabronchial, intraabdominal, intracapsular, intracartilaginous, intracavitary,
intracelial, intracerebellar, intracerebroventricular, intracolic, intracervical,
intragastric, intrahepatic, intramyocardial, intracsteal, intrapelvic, intrapericardiac,
intraperitoneal, intrapleural, intraprostatic, intrapulmonary, intrarectal, intrarenal,
iniraretinal, intraspinal, intrasynovial, intrathoracic, intrauterine, intravesical,
intralesional, bolus, vaginal, rectal, buccal, sublingual, intranasal, or transdermal
delivery device or system.

32. A method for producing an antibody according to any of claims 16-21,
comprising providing a host cell or transgenic animal or transgenic plant or plant
cell capable of expressing in recoverable amounts said antibody.

33. A method for increasing a B-cell response of a host animal being
immunized with a target antigen, comprising administering a B cell expansion agent
to the host animal prior to, at the same time as, and/or subsequent to immunizing
with the target antigen.

34. The method of claim 33, further comprising, after the administering step,
isolating a target antigen-specific antibody.

35. The method of ¢laim 33, wherein the number of B lymphocytes

generated specific to the target antigen is increased.
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