TREATMENT OF A CANCER USI NG A COMVBI NATI ON OF BENDAMUSTI NE AND AN ANTI - CD20
ANTI BODY CROSS REFERENCE TO RELATED APPLI CATI ON Thi s application clains
priority wo 0wasaes4St at es patent application serial numper/is241043239 fil ed
January 16, 2009, which is incorporated by reference inits entirety. FIELD
OF | NVENTI ON The present invention relates to the use of bendanustine in
conbination with an anti-CD20 anti body to treat cancer. BACKGROUND OF THE
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are limted with those who becone refractory to rituxi mab. Bendanustine is
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treatment of rituximab refractory indolent |ynphoma and has been shown to
have activity in subjects refractory to other alkylators. However,
alternative therapi es are especi ﬁyl( iNRd in subj ects refractory to
these early therapies. Recently there has been many reports of new
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O atunumab 'is a new generation, human nonocl onal antibody that targets a
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activi tapntrdeReGitRd HdtrdaleE @l Scedibht (100N e N é’dm@ﬁ Is the case in CLL,
with sim|ar ADCC (anti body-dependent cell nediated cytotoxicity) activity,
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classified by the neutrophil count and the relative risk of infection: mild (1000 to 1500/mL),
moderate (grade 3, 500 to 1000/mL), or severe (grade 4, < 500/mL). Acute and severe
neutropenia is a life-threatening condition as it predisposes the patient to rapidly fatal
infections (Merck Manual, 17th edition).
[0004] Neutropenia can be caused by impaired production of neutrophils in the bone
marrow, or by accelerated destruction of neutrophils. Acute neutropenia may occur over a
few days when neutrophil use is rapid and production is severely impaired. Chronic
neutropenia may last for many months and is often caused by reduced production or
sequestration of neutrophils in the spleen. Neutropenia may be classified by whether it arises
secondary to factors extrinsic to marrow myeloid cells or whether an intrinsic defect appears
to be present in the myeloid progenitors (Merck Manual, 17th edition).
[0005] Neutropenia and its infectious complications are among the most common and
serious adverse effects of cytotoxic chemotherapy and other cancer therapies such as
radiation therapy, biotherapy, and bone marrow transplantation. Cytotoxic chemotherapy,

which works by seeking out and destroying fast-growing cells, induces neutropenia because
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(NHL), chronic |ynmphocytic | eukema (CLL), and rheumatoid arthritis (RA).
See also Teeling et al, Blood, 104, pp 1793 (2004); and Teeling et al, J .
| nmunol ogy O 20i0/8343p 362- 371 (2007). SUMVARY OF THE | NVENTIUSM 10021288
enbodi nent, the present invention relates a nethod of treating to any
cancer (tunor) expressing CD20, including, precursor B- and T-cell

neopl asnms, mature B-cell neopl asns, Hodgkin's |ynphoma, and
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anot herthe frpemicnebaing Iees fpstive-stration i s sequential in which bendamustine
is adm nistered first. Yet in another enbodi nent an anti-CD20 anti body is
adm nistered first. In yet in another enbodi nment, adm nistration of an
anti-CD20 anti body and bendanusti MJMMARYggered. I n one enbodi ment the
invention relates to a pharnaceutical conposition conprising bendanusti ne

and an h- i . rel e inat | i i l. separat e,
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Exanpl es of such antibodies are found 1 n WO2004/035607. 1n anot her
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wherein the nmedi cament is for o
drugs, such as chemotherapy drugs administered for the treatment of cancer, can be treated
using the compositions of the invention.
[0007] In some embodiments, the compositions are pharmaceutical formulations and
include the recombinant human albumin-human granulocyte colony stimulating factor shown
in FIG. 9, or a fragment or variant thereof. In some embodiments, the pharmaceutical
formulation includes at least one pharmaceutically acceptable carrier, and has a pH of
between about 5 and about 8.0, between about 5 and about 7.5, between about 5 and about
7.2, between about 5 and about 7.0, between about 5 and about 6.8, between about 5 and
about 6.6, between about 5 and about 6.4, between about 5 and about 6.2, between about 5
and about 6, between about 6 and about 7.5, between about 6.0 and about 7.2, between about
6 and about 7. In other embodiments, the pH is about 4, about 4.2, about 4.4, about 4.5,
about 4.6, about 4.8 about 5, about 5.2 about 5.4 about 5.5, about 5.6, about 5.8, about 6.0,
about 6.2, about 6.4, about 6.5 about 6.6, about 6.8, about 7.0, about 7.2, about 7.4 about 7.5,

about 7.6, about 7.8 or about 8.0.



adm nistration in conbination therapy with bendanustine. In one enbodi nent,
the invention relates to an anti-CD20 anti body (in particul ar of at unuanb)
for use iwothw/asssat mrent of cancer (in particul ar rituxiPecalse@Eooaesdry

i ndol ent non- Hodgki n's | ynphonma) in conbination with bendanusti ne.
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patient, conprising the step of adm nistering to the patient an anti-CD20
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about 50 mM, between about 15 and about 50 mM, between about 5 and about 10 mM,
between about 10 and about 20 mM, between about 20 and about 30 mM, between about 15
and about 25 mM, or at about 20 mM. In some embodiments, the buffer is present in the
composition at a concentration of about 5 mM, about 10 mM, about 15 mM, about 20 mM,
about 25 mM, about 30 mM, about 35 mM, about 40 mM, about 45 mM, about 50 mM, about
55 mM or about 60 mM. In some embodiments, the buffer is a phosphate, a citrate, or a
combination thereof. In some embodiments, the buffer includes sodium phosphate, sodium
phosphate monobasic, sodium phosphate dibasic or a combination thereof.
[0011] In some embodiment, the pharmaceutical composition includes a freeze-drying
stabilizer. In some embodiments the freeze-drying stabilizer is trehalose dihydrate. In some
embodiments, the concentration of trehalose dihydrate is between about 20 to about 100 mM,
between about 40 to about 80 mM, between about 50 to about 70 mM, or about 60mM. In

some embodiments, the concentration of the stabilizer is about 20 mM, about 30 mM, about
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enbodi nent, admi nistration of an anti-CD20 anti body and bendanustine is
staggered. The invention also relates to a nethod of treating to a tunor
type exprwoex0ngs&B20 in a human patient, conprising thePsras2@b/021235

adm nistering to the patient an anti-CD20 anti body in conbination with
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patient of at umuanb and bend stine. I'n one e i ment admni stration
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[0014] The pharmaceutical composition described herein may be stored in a variety of
ways. In some embodiments, the pharmaceutical composition is stored in a vial; in other
embodiments, the pharmaceutical composition is stored in a syringe.
[0015] In some embodiments, the pharmaceutical composition comprises recombinant
human albumin-human granulocyte colony stimulating factor, at least one a buffer and/or pH
adjusting agent, and optionally at least one additional pharmaceutically acceptable carrier,
wherein the monomeric purity in solution of recombinant human albumin-human granulocyte
colony stimulating factor decreases by less than 10% after incubation at 25°C for 24 hours.

In some embodiments, the buffer is the same as the pH adjusting agent. In some

embodiments, the monomeric purity in solution after incubation at 25°C for 24 hours



2. Disease progression while on rituximab (either given as nonot herapy or
in conbination with any chenotherapy or during rituxi mb mai nt enance

t r eat mentwbabiooss43g R-chenp); or, 3. Di sease progressi oRCruse@sporder s
within 6 nonths of the |ast dose of rituximb (either given as nonot herapy
or in conbination with any chenot herapy or after rituxi mab mai nt enance
treatment schedule follow ng R-chenp) In one enmbodinent of the invention
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human albumin-human granulocyte colony stimulating factor and PMTT20/6.0, wherein the

concentration of the recombinant human albumin-human granulocyte colony stimulating

factor is between about 2.5 and about 120 mg/ml, or between about 30 mg/ml to about 60

mg/ml. In some embodiments, the concentration of the recombinant human albumin-human

granulocyte colony stimulating factor is about 5, mg/ml, about 10 mg/ml, about 15 mg/ml,

about 20 mg/ml, about 25 mg/ml, about 30 mg/ml, about 35 mg/ml, about 40 mg/ml, about

45 mg/ml, about 50 mg/ml, about 55 mg/ml, about 60 mg/ml, about 70 mg/ml, about 80

mg/ml, about 90 mg/ml, about 100 mg/ml, about 120 mg/ml, about 150 mg/ml, about 100

mg/ml, about 150 mg/ml, about 200 mg/ml, about 240 mg/ml, or about 250 mg/ml.

[0018] Both the foregoing general description and the following brief description of the

drawings and the detailed description are exemplary and explanatory and are intended to

provide further explanation of the invention as claimed. Other objects, advantages, and novel

features will be readily apparent to those skilled in the art from the following detailed

description of the invention.



(proline at position 172 nutated to serine) with at |least the sanme affinity
as to human CD20. I n one enbodi nent of the invention, the antibody agai nst
CD20 bi nowot2010208343pi t ope on CD20 (i) which does not compcras2aw/oeegiire the
am no acid residue proline at position 172; (ii) which does not conprise or
require the amno acid residues al anine at position 170 or proline at
position 172;(iii) which conprises or requires the amno acid residues

asparagi ne at positi O%R'![@%' @ﬁgcﬁpx’ﬁ@gi ?gﬁEmeg%; (iv) which does

not conprise or require the amno aci ue proline at position 172, but
whi ch conprises or requires the amno acid residues asparagi ne at position
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enbodi nent, the anti body agai nst CD20 binds to an epitope in the snall
first dxPEAEEIG Ulager ingdpntion imBNEA 1002Dat AC dere24elystli ment , the anti body
agai nst CD20 binds to a discontinuous epitope on CD20. In one enbodi nent,
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anti body agai nst CD2 s one or nore of characteristics selected from
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expressing CD20 and high | evel s of CD55 and/or CD59 in the presence of
conpl ert@f#2] (F1G-4 is g gamheshgyingdheidnergasaiopt dagreaset & ek pegiserting- coro;

Aggregation of rHSA-G-CSF at a concentration of 48 mg/ml was measured by SE-HPLC
after incubation at 25°C for up to 3 days in PMTT10 at a pH of 5.8, 6.3, 6.4, or 7.0, or in
CMTTI10 at a pH of 6.2. The top line is 10 mM PMTT pH 7.0; the line second from the top
is 10 mM PMTT pH 6.4; The third line from the top is 10 mm PMTT pH 6.3; the darker of
the lowest lines is 10 mM PMTT pH 5.8; the lighter of the lowest lines is 10 mM CMTT pH
6.2.

[0023] FIG. 5 is a graph showing that increasing salt concentration decreases rHSA-G-CSF
aggregation. Aggregation of rHSA-G-CSF at a concentration of 60 mg/ml was measured by
SE-HPLC after incubation for 1 day at 25°C/60% RH in PMTT10/7.2 and at a sodium
chloride concentration of 5 mM, 10 mM, 20 mM, or 50 mM.

[0024] FIG. 6 is a graph showing that increasing phosphate concentration decreases rHSA-
G-CSF aggregation. Aggregation of rHSA-G-CSF at a concentration of 60 mg/ml was
measured by SE-HPLC after incubation for 1 day at 25°C/60% relative humidity (“RH”) in
PMTT/7.2 and at a phosphate concentration of 15 mM, 20 mM, 25 mM, 30 mM, 40 mM, or
50 mM.

[0025] FIG. 7 is a graph showing that purity of rHSA-G-CSF is maintained at
concentrations of up to 120 mg/ml in PMTT20/6.0 formulation buffer. Monomer purity of
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(iv) capable of inducing antibody dependent cellular cytotoxicity (ADCC) of
cells expressing CD20 in the presence of effector cells; (v) capable of

i nduci ng Worrntoygss4s4adhesi on of cells which express CD20pCuispoloapebs e of
translocating into lipid rafts upon binding to CD20; (vii) capabl e of
depleting cells expressing CD20; (viii) capable of depleting cells
expressing low |l evel s of CD20 (CD20low cells); and (ix) capable of

ef f ect i ygl igrent of
Che i vent) ot e Rl fof o 4T AT M AR AT

sel ect dPEC aﬁtﬁE@Haﬁon\I%PNHTIQN Dfold buffém, oo rPMETﬁiMdD rieew puffére ag2i°Clody

agai nst 20 conprises a VH CDRI of SEQ ID NO 3, a VH CDR2 of SEQ I D NO 4,

a VH HSSEQIDNOS a VL CDR of SEQID NO 6, a VL CDR2 of SEQ ID
NO 7 and a sequence of SEQ I D NGO 8. In one enbodi nent of the

i nvent |[8ﬂ26lt h%l%rﬁlﬁ BaRPhahar hawrpld 2ae Rhespbats canspntretn cltgorac pationng
sequen SEC I r@%ﬂ ti body
agai nsfOeflrﬁ Asﬁ%ép%% %a('e%la?\lllydfé glgnéa ﬁlr}len%trlllc s %Bﬁo ggﬁ{%ggg Egsrugégal ons
conpri siyisE H%Chaﬁanmcmbawbrsaiqh?@ncés%h/ﬁo%e&Hffom tmaxm%ﬁ@ubdmﬂ\m daysand SEQ | D

dent i 40T 1Na ot e AR LD S B3 6685 or “at | act 90561 dent i cal to

the amno acid se uences as set forth in SEQ ID NO 1. and SEQID NG 2,
r espectPO¥ly . FiG %€ dilbodindings dhe rusleis agidand amneracihenuamssof feifisdey i s

sel ect g\(@%@ /035607,
such a?odfsg%ﬁgﬁég%%g% t@%ég @Iw(bone O?%ﬁ%b%ﬁs@?ﬁ%g}e\é@ﬁ?g@ osed in
WO 2005640308 &f hwenahGasSSE EdG. @feshoivs threanaind iabiddic@sende sChwosadscirum WO

2004/ 103404, AME- 133 (hunmani zed and optim zed anti-CD20 nonocl onal

anti bod@bm@i@vel oped by Applied Ml ecul ar Evol ution), one of t he anti bodi es
disclosed in US 2003/01 18592, TRU-0 15 (CytoxB20G nmodul ar

i rmrunog A% $te a1 1045 2 fabde Povpinsreareeaden ncastred BYnSEe[y'PId@) ﬂﬁrIﬁ%AcﬁrCﬁ

ant biﬁgm Py LS, B Al PP R BE 2 KTl 36 it 20
m)nocl %qqy%at e Of i3 he %%nga%lgﬁ)% g c?@ a%?%flferet%td) §>11516312

ocrell exxar

Ri t ux art{oh&edtra’e{axb Iﬂitetrea(pe])au(re lrﬁeuwra@b} SETMELC emis top@[a?ﬂ)of tﬁélﬁ!tbleQBZsQ 3antigen”
are used interchangeably herein, and include any variants, isoforns and

speci eSIHEDISES | M hihS AP 6 SFuding hotprm hakftol rﬂ?fl tabledlast Bicssatrisy) wert s or
are ex qgoerﬁ%ﬁ PRAceldsp transfect ed

[0030] FIG. 12 is a table showing the activity of rHSA-G-CSF after incubation at different

pHs, temperature and concentrations.

[0031] FIG. 13 is a flow chart showing an exemplary overview of manufacture of NEUG.
[0032] FIG. 14A and 14B show the results of SEC-HPLC and RP-HPLC, respectively,
comparing NEUG-1 (“1P”) and NEUG-2 (‘“2P”).

[0033] FIG. 15A and 15B show the comparability of charge heterogeneity by IEC-HPLC
and the comparability of identity by peptide mapping, respectively, of NEUG-1 (“1P”’) and
NEUG-2 (“2P”).

[0034] FIG. 16 shows the comparable purity of NEUG-1 versus NEUG-2 on an SDS-

PAGE gel, stained with Coomassie blue.

[0035] FIG. 17A and 17B provide tables summarizing test results of three different lots of
NEUG-1 and five different lots of NEUG-2, prepared for clinical use in humans.
-7-



wi th the CD20 gene. Synonyns of CD20, as recognized in the art, include

B-1 ynphocyte surface antigen Bl, Leu- 16 and Bp35. Human CD20 has

Uni Pr ot KBVGwhB#SB¥3et entry P 11836. The term "i mmunogl oleairius20@921232d
herein refers to a class of structurally related gl ycoproteins consisting
of two pairs of polypeptide chains, one pair of light (L) | ow nolecular

wei ght chains and one pair of heavy (H) chains, all four inter-connected by

di sul figg3 (ﬁogﬁ'ﬁ} 181 o§z§ 86 EUSfe- &Bm'emoﬂisﬁﬁ%hl%ls %ﬁu@zﬁf@{%wgé 2378-R

char act erl Ze i nstance Fundanental | mminol ogy :
ed., ZdﬁlE@&l%wmeF&téﬂslal;d N. Y. (1989)). Briefly, each heavy chain typically
is conprised of a heavy chain variable region (abbreviated herein as VH)
and a Heeyy CRKG.N9IAoaE! 9B shoegiheematd panied\WE-HRABCrand RPSHARNC dfa@i 0B178-RH,
typically is conprised of three donains, CH, CH2, and CH3. Each |ight
chain tI\JI%U@a | referprcectdridsed of a |ight chain variable region (abbreviated
herein as VL) and a |light chain constant regl on. The |ight chain constant

regi on [09381cafiG: 20sunmmpizies g refult abamdyses perfoaned Tme rLEAWtive, r egi ons may
be further, %Qﬁ%‘ﬁﬂ U@t?ﬁﬁﬁ%’@? oQfchypervariability (or hypervariable

regi ons ypervaria I'n"sequence and/or form of struct ur ally

"ot er <) @9333%%% %'ISSEB,%%@%O' G eoTig e s VG . DBEREHTET AEWOTR r bgi ons
(FRs). sEz%Ce'ichioﬁQ@Eﬂf—”)'cﬁrdrﬂa{%%[@ﬁﬂ}yoml'ﬂ@@&%it&lfwﬁtmﬁﬁﬁo%ﬂ%r@ﬂ@'e SUTBBRS,

arranged from am no-term nus carboxy-termnus in t ol | owi ng order:
FR , CDRTBH-RadicgpRRe p@ﬁamemonﬁmoméeé@naqfé%@oﬁ\}ﬁ% aorfralesmedum \pl .

5 % 496 PO TR Mo SRR phi W%Gﬁgﬁ%dkﬁﬁﬂa?ﬁ%?%ﬁcﬁ el dues
Servi caoondl | 3 s oA gl of BEFICE ko bt Fpdiost) PYBRIEERL such

as var g or FPBRI S di&sh 8§ FUIRES toBordr ke Kadaon ®F Nata@r ding to Ka_bat
herein refer to this nunbering systemfor heavy chain variable domains or

l'i ght C{hm VﬁG ai3l;e a%@eﬂ;ﬂ sﬂé‘)n Ltjﬁé ngdltaﬁ 'aﬁsonﬁ{%@ﬁtkd&ﬂ%ﬁﬁﬁmNé)tﬁdaCt ual

i near am no acli d seque pe ptide may contain fewer i tional
an no &ubﬁstscme[\esg)NEﬂ]G}g b@fnraclwnmhﬂapylgimq 0)drom trsetntanoto darytld At daRR or

ol nad AR e B Pacrcer p0gRire NALEEASE nE RO et ng (o

Kabat ) @f};{gk g Nggiglue 52 of VH CDR2 and inserted residues (for instance
resi dues a, 82b, and 82c, etc. according to Kabat) after heavy chain FR

resi dugogg 5ahay d‘Mﬁ’%r : h‘%f $iigd ﬁN‘ﬂ?%dt\@h'%eﬁl%ﬂ&? weE-2 gi ven
ant i bogy % fﬁ‘bnrrentn at regelgcq)% > ogoveggy o} the1 @L )

count for subjects who received NEUG- 1 before and 24 hours after chemotherapy cycles.

NEUG dosages were as follows: 50 ug/kg; 150 ug/kg; 300 ug/kg; or 450ug/kg. The

neutrophil cut-offs for grade 3 and 4 neutropenia are shown by dashed lines in 24A; the

normal neutrophil range is also depicted in both 24A and 24B.

[0043] FIG. 25 is a graph showing the absolute neutrophil count (ANC) for subjects who
received 300 pug/kg NEUG, 450 pg/kg NEUG or 6 mg pegfilgrastim (Neulasta®)

approximately 24 hours following chemotherapy in cycle 1.
[0044] FIG. 26 illustrates the chemotherapy cycles for the Phase I studies.

[0045] FIG. 27 is a graph showing the pharmacokinetics of NEUG in the Phase I study in
human subjects. The serum concentration of NEUG administered subcutaneously at the
indicated doses (450 ug/kg, 300 ng/kg or 150 ug/kg) was measured in subjects with breast
cancer in the absence of chemotherapy. Squares: 450 ug/kg Cycle 0; triangles: 300 ug/kg
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sequence of the antibody with a "standard" Kabat nunbered sequence. The
term"anti body" as used herein refers to an i mmunogl obulin nolecule, a
fragment w0 2arv/iseasunogl obul i n nol ecul e, or a derivati vePpofi/useathme128fher eof ,
whi ch has the ability to specifically bind to an antigen under typical
physi ol ogi cal conditions for a significant period of tinme, such as at | east
about 30 mnutes, at |east about 45 m nutes, at |east about one hour, at

| east 0L AR | Ao (S c.east about four hours, at |east about 8 hours,
at | east” a o’uct 1 'ﬁ%u}?%/?éagout "24 hours or nore, about 48 hours or nore,
about ol OF r . [ \Y; . .

fonati daafe sl 8 RFodRiAne Biiune Ru ik BRI ARCY Ribubjcctsin,

enhanc ehastl/ Subjdvckebdt @l F00pky B DIEQYH (8 191,e5pQipde: IMBBOCnalerovd ing ant i body
binding tqo the antigen and/or. a tinme sufficient for the antibody to recruit
an Fc- rsafilraimfyelss®)dptivneyyle IHpdowingisgyy eheagiheiigyof t he heavy and
| i ght chains of the i mmnogl obulin nol ecul e contain a binding donmin that

i nt er adP847i tHG@RY4ne igean shawmedbhphamacekargitisehamacedynamigsy oKD taf
i at e ) ) ot : 1
el uarE06 R gk TR habGReTHAR, FRHULE FBeNe e N ST AR sl RS ane

conponesikslagbftthdxoarmdiedesdtaxxy sddimisstddbn ascyCledl. ANE ik kh®in bpthewpent in the
cl assi cal pat hway of conpl enent activation. The anti-CD20 anti body nay be
nmono-, $Fmongls; Nﬁﬁq speentration iy phexady gpssdegnare aufrofboler sautroperipsirdss, and
the Ii P [ t i ' : ' VB¢ target in
addi ti lé;ﬁmtdoéf %gp%o(r?‘gtll g% t%e;}ﬁ%l%gé%ﬁ%g\s T}lﬁ%?ié‘zgf[ g%lgg%(\?g%&?ﬁ%%t(eﬁ%bhgﬁqﬁbody" as
used heXEUG,is sinlvesss oddtediinsat 6hginedd or clearly contradicted by the
context, includes fragnents of an antibody provided by any known techni que,

such ag0e48]y NEIG. G0l 8\VBeshopeht bk tsyairhe A SCafvl chacabiychasdted @Ak UES
that retain the ability to specifically bind to an antigen. It has been
shown tlhBart Babasgshep Nlnailyeg optainedifendays Odp 1énﬁ%’é%l§0‘g%/ parbehe dithed by

fragner}tro'sm@agcu@e hyd Ld iAo L ﬁ-fétt}blé‘,"}deOdy- Exanpl es of anti gen-bi ndi ng

fragments erntonpassed wthin the term™antibody" include, but are not
limted to (i) a Fab fragnent, a nonoval ent fragnent consisting of the VL,

VH, CL and CH domains; (il )D fggi%l)aﬂﬁ?lﬁ?ﬂgyéﬁragnents, bi val ent

fragments conprising two Fab iffra ment s y a disulfide bridge at the
hinge region; (iii) a Fd fragnment consisting essentially of the VH and CH
domai nq0049]v)Daclbsed heagimard congrsitiohs agl msthedd foaltdeytingd, ptdventifig add VH domai ns

54 526 TCL SO CONHTEN B LIeevcs chEBeRTFa s R s mhbonaP cah b bt al | od

domai n RBtoBRdhEMdHOhbd BEscRbed AMOMERARIe 2883 pbiRRH8de formed from human
serum albumin protein (“HSA”) and human granulocyte-colony stimulating factor (“G-
CSF”). In one embodiment of the invention, the fusion polypeptide is 759 amino acids in
length; amino acids 1-585 of the fusion correspond to amino acids from the mature form of
HSA, and amino acids 586-759 of the fusion correspond to amino acids of the mature form of
human G-CSF. The amino acid sequences of the fusion protein is presented in FIG. 9A-9C.
[0050] Compositions and methods described herein also include therapeutic formulations
and pharmaceutical compositions comprising the recombinant HSA-G-CSF polypeptide. In
some embodiments, these formulations and compositions are configured for administration of
lower doses of the polypeptide, while in other embodiments, the formulations are configured
for administration of higher doses of the polypeptide.
[0051] The invention also encompasses fusion proteins comprising variants or fragments of

G-CSF, and fusion proteins comprising albumin or fragments or variants of albumin. The
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Bi otechnol . 21(1 1):484-90); (vi) a canmelid antibody or nanobody (Revets et
al. (January 2005) Expert Opin Biol Ther. 5(1): 111-24), (vii) an isolated
conpl emenwvanrntyossstier m ni ng regi on (CDR), such as a VH GDRAIS2¢wioi2ps a
Uni Body(tn), a nonoval ent anti body as disclosed in WD 2007/059782, (ix) a
single chain antibody or single chain Fv (scFv), see for instance Bird et
al ., Science 242, 423-426 (1988) and Huston et al., PNAS USA 85, 5879-5883
(1988)); [
(195 Dot 10 ARG (R8RSR g MR SR ISR LS B, o o
or V[)Qﬂﬁmam&ﬁmmmoﬁwamdmﬁnﬂbmnmdhmoﬁpdnabmdmemp$nan$phabmdmumala t et rabody
) Althou h such fra nt s eral | yi ncl.ude in the definition of an
ant 1 bodPMIERGY e GPIET IR FY0 Kitd TS NS RHER P G BoARG Ebat ur o _of
the presesding ﬂié%f)teh@é‘albﬁfﬁhi ﬂ%ﬁoh ri')@ot@ﬂnfs faerafm)t cRbRbAYEEBY tlﬁrlﬁ%'hbhea% a8d
utility. TheSe and other useful "antibody fragnments in the context of the
pr es entmé¢thedsmfingaking e dlzimis Sestorf proteimsrof ey miventiontusigigdhésd pobynugldetidsisood
t hat the }eénuan |body general ly includes nonocl onal antibodies as well as
poncIo go R?CB ies. The antibodi es can be human, hunmani zed, chineric,
nuri ne,[0g%2]. I'ﬁrbn@@Mbb@ﬂyenﬁ%n&@dlﬁﬁlﬁtf@ﬂo&@@td?@§($c@$cﬁng'lfb}’thb @ﬁﬁsmenveﬁhent erm
"human anti body", as used herein, is intended to include antibodi es having
varlabﬂ@sﬁﬁ@n@ﬁhéﬁﬁﬁﬂéreglons derived from human gerniine i munogl obul i n

e | ud
acid 1 l] es n Ot en C%dg?ﬁ%tﬁ%lﬁﬁ%uﬁlﬁ W‘PLOE g?c%}%flmjmj'g%&pﬁlg%?' In-’s egq {L]Ig n g eg ?]EHO II:] °

acid r
i nst anoevembaﬁs @O stablle thduclm:bobmspmrddrgrmﬁuseaﬂ €S§pmolefcule nut agenesi s in
vitro Q;&ba somatic nutatjion in vivo). However, the term'human antjbody",
as usedi@HeiHe Rf§seﬁbthFWt0é1r1fé}€Eert16dP | RNBSCRYHE PTBRRIPES Modfigdi te Ko the

seque ”%l%le?cea{dld’ ﬁfélefc{lféé‘b?ﬁl% nﬁk‘r“elhﬁb ngﬁet%fab%%&%d RROTRE 43R a?dﬁ%ﬁh?%m puch as a
nouse, have been grafted into rk sequences. As use ereln
human qnombnmyh¢sn%mmnnved fronf a particular gernine sequence if the

For 1 nabae By PR S HRS A £ RIS TGO R DBt P DG obul i

for in it

genes QJrOQmSSQB@ﬁﬁf fSioR pRHEMBE, andHRLIRGs P dehth mezeﬁmtg 8f ¥mel@fpghipherei n the
sel ected human antlbody is at |least 90% such as at least 95% for instance
at | eagliscgggor disorfeasusang dlbamin fgm%l pfaseing pspalmewsleotideeenrspdiogubuprinsuch as

at | east .99% |dent|ca n._am, he anln aci gguence
encode u%lon Photeln rﬁu[sR%h?r m, aﬂ rm(r)l ﬁ§1ﬂn§ro%%1n ﬁey%ristto ?Plytem negqay%nel body

deri vedfuﬁlb@ BT & 1pak bhEmbRculd ld)lfarbugﬁﬂi (Orianfagemuencgiant theredbaplatieasionsor e t han
10 am no acid differences, such as no nore than 5, for instance no nore

than 4 maccue obE-GSE frAmgmentiorarae ersahs Anmbumen SandraginolsBguence
enCOdeqnpéﬁtltoﬂ %o&ﬁflggs af feast a fragment or variant of a G-CSF and at least a fragment or

variant of human serum albumin, which are associated with one another by genetic fusion
(i.e., the albumin fusion protein is generated by translation of a nucleic acid in which a
polynucleotide encoding all or a portion of G-CSF is joined in-frame with a polynucleotide
encoding all or a portion of albumin). The G-CSF and albumin protein, once part of the

albumin fusion protein, may each be referred to as a "portion”, "region"” or "moiety" of the
albumin fusion protein (e.g., a "G-CSF protein portion" or an "albumin protein portion"). In a
highly preferred embodiment, an albumin fusion protein of the invention comprises at least
one molecule of G-CSF or fragment or variant of thereof (including, but not limited to a
mature form of the G-CSF protein) and at least one molecule of albumin or fragment or

variant thereof (including but not limited to a mature form of albumin).
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i mmunogl obul i n gene. For VH anti body sequences the VH CDR3 donmain is not

i ncluded in such conparison. The term"chineric antibody" refers to an

ant i body wbabioossat3ai ns one or nore regions from one ant Pbodp2@ea208& or

nore regions fromone or nore other antibodies. The term"chineric

anti body" includes nonoval ent, divalent, or polyvalent antibodies. A

nnnovalent chineric antibody is a diner (HL)) fornmed by a chimeric H chain

associ ek val ent
e Bady g 2o EBBAREE gl ATl i e S S e

thr ougrpractesd;ecelatsfta losecal sl sfec@&:dbnﬂod@esﬂqmmﬂmga;hhmﬁe nodtivrer Poocassingaidyie nay

al so be prod or exa at ass nbles into
e P A E AR A FI S S I R AN RS R or m
chai n) exigye@slsﬁlhiayqnau&éﬂbﬁﬁg 'nGt l@tﬂhécp@)ds\{gﬂa?faéiftﬁletcféa e!‘%eafﬁrhﬁﬁgﬂof &iswﬂush a

portion of the heéavy and/or light chain is identic or honol ogous to
corres dmmdwpgom@démge@ddltmmmdl odissing deedrbely dfatemisechmsrfor ewinple,Spawides or
bel ongi fhgu cl ass_or . supcla t he renmai nder
of ¢ ne Galkit ByPRuMGlh Aot LRfRYE FSRaRbBIES 3Ry M uBiils Sequences
in ant ihedines Adebued fisiompanah bethcipeaities iircRelbdN G the p fd@e@@@fd}ﬁf Iant i body
class or subclass, as well as fragnents of such antlbodles so long as they
exhi bi tmeshereferssd ewabasimpegihe Aprogessed fary qf%éllb%mnlfh%%nr@éemgeﬁersmns67 and
Morrisqj n es are
producegmﬁ&n?g%%nglnan §ﬁ?§é@%§%§$”9?%g¥%%§§é%%nPﬁ§' %%@ﬁgggg%nstance
CabllIumaﬁnahordﬂm&ﬁnUSA/&ﬁnmezﬂﬁmﬁﬁﬁﬁuﬁm&ﬁﬂmy'Nbrrlson et al., PNAS USA
81, 6851-6855 (1984 Boullanne et al., Nature 312, 643-646 (1984),
EP12504805¢ JB%@FH adimant, thewyeptionpraVidessppelypuclepsigs pneqdmganalBumisp) 73494,
WO 86/ CHIééI%pI‘O'%D ﬁ%éﬂiﬁﬁ 1n§33}%ﬁ%aﬁ$elglconswhn ok MR and]a‘?s%mrﬁgﬁgnﬁ@?l%t&&g86)
WD 87/ 02671, Liu et al PNAS USA B84, 3438°3443 (1987), Sun et ,  PNAS
USA 84In2ﬂuﬁ&ﬁ&n¢m§8myntﬂeun@nﬁmimaVMps8tﬂbumm1ﬁmmnrmmémrmﬁ4ﬁm@3988) and
Har | ow t ag. Ant i. Odl (ﬁ3¥ rato Nhnu r|ng¥kbrbor

L abor atSeyany g Sonisling o 51} Paibind K¢ %@ﬂo Soighdh Pt~ hurrani zed
ant'bodi&xﬁﬁﬁﬁﬁ§t&?m@mhﬂ%&ﬁoﬁH&hﬁﬂﬂwmﬂﬂﬂﬁﬁoﬁ9ﬂﬁﬁh@oﬂbﬂhﬂ@hn%ﬁ&%ﬁﬁ%ﬁ?
derived froma non-hunman anti bod Typi cal |y, humani zed anti bodi es are
human iqensipioty be@:blqlgwglwlef@ppveem qrthq:rbwl):ahl}naqmp dagmesi dfe€ Stroatcin
hypervarlable £ egl on |p| e fron1a
nyper vart 2grEmt B ah Se it AR DR SRR ek R mouse,
rat, rabkibh pRtcin@BmpHHAR, diralteialtaﬁvélwbﬂbgstfh@e)fdﬂ&blrogtéaspeaidela@wtoy, affinity,

and capacity. Furthernore, humani zed anti bodi es may conprise residues which
are notthgrapgydically active variant of G-CSF protein and a serum albumin protein. In preferred

embodiments, the serum albumin protein component of the albumin fusion protein is the
mature portion of serum albumin. The invention further encompasses polynucleotides

encoding these albumin fusion proteins.

In further embodiments, the invention provides an albumin fusion protein
comprising, or alternatively consisting of, G-CSF protein, and a biologically active and/or
therapeutically active fragment of serum albumin. In further embodiments, the invention
provides an albumin fusion protein comprising, or alternatively consisting of, G-CSF protein
and a biologically active and/or therapeutically active variant of serum albumin. In preferred
embodiments, the G-CSF protein portion of the albumin fusion protein is the mature portion
of the G-CSF protein. In a further preferred embodiment, the G-CSF protein portion of the
albumin fusion protein is the extracellular soluble domain of the G-CSF protein. In an

alternative embodiment, the G-CSF protein portion of the albumin fusion protein is the active
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the recipient antibody or in the donor antibody. These nodifications are
made to further refine antibody performance. In general, a humani zed

ant i body woI2b1008431ni se substantially all of at |east oneCTarsdomwypieal |y
two, variable domains, in which all or substantially all of the
hypervari abl e | oops correspond to those of a non-human i nmmunogl obulin and
all or substantially all of the FR regions are those of a human

| munogh,phuk i ¢ %‘3?8@1 Arﬂéqﬁ?éﬂtl%ﬁ%%' F&Qﬂ{pa%fs' 8[}%&%0@&%%8&&& conpri se
at |east a portion I)human I mmunogl obul 1 n ‘cons region. For %urther
det ai | shessebbuiundssiat prateins. Nat ure 321, 522- 525( 1986) Ri echmann et al,

Nat ure 332 3 9 esta, Cur ct.. Biol.. 2, 593-596
(1992). g5 f@&ﬂﬁtg%&]b@ﬁﬁe%%@%wa RIS Mﬂ?w UL s monocl onal
ant i bodympPfsin Tgm@h&ﬁ%ly%mlmgyofcm@méamgracu@esaﬂa%ﬁdhé}%&ﬂuealwc%et 0 a
preparatlon of anti ol ecul es of single nol ecul ar conpositi'on. A

monocl cfr@meahon Yrotpt @&é&ﬁ priotm mdsepblaipglcallﬁ |anfg\reeanld(q1idlnemq>eslpedlyf gegivey and
affinity for partic | ar |to e % ¥ termt (?Dnoclonal
ant i bod{P€Mat g wifapt o Tt g pﬁ%ﬁ“ﬁ S lﬁlgﬁnes %‘eﬁ%ﬁeﬁl 8 Bléoczvul Pefty

whi ch rhabmnm&nslarbbﬁ)t@ﬂ doﬁpﬁﬁhg’lrﬁr alt@@boNSy 6@fsisviag of, rtmnamwpoxﬁsﬁ Bt Goe

i munogl obul i n sequences. The human nonocl onal ant’i bodi es may be generated
by a hy®Yh Bieren ard b mateicpeeono s #lbumi Hednyensien Autthes S8 empasssr
transcq; ggﬁ&wqgaﬁﬂﬁgﬂm 533&1 ﬁg%g ofastransgeni c mouse, having a
genone C r|5|n eavy hai n g}ansgene and a light chain

t ransgene, fused to an |nnDrtaI|zed cell. The term "reconbi nant human

anti body", efirdtidnserei n, includes all human anti bodi es that are prepared,
expressed, created or isolated by reconbi nant neans, such as (a) antibodies
i sol at g0043]0rTtapradentrial ctionCl dagriBedBetsd)usingakvirs] dofiaitigeisGeoforth
transchronmosomal for human i mmunogl obul in genes or a hybri doma prepared
therefﬂ@ﬁﬂ(ﬂ@%@¥@%@ﬂmﬁb?ﬁﬁ@ﬁk@F@%mhere herein), (b) antibodies isolated
from 2 1098 ol bioki@RS] ORAu G REPLASS § MEuABklBRMNolSHE Ry e L O 2
transfecto C) antl |so ron1a reconbl nant bi nat ori a
human anmlebndkysdquéHmreylcochmgla ﬁd)ombteho«:hmisﬂltga padleanatexpr c&msxs’dng of, eat ed or

i sol ated by any. ot her ans th i nvol ve spI|C|n of hungn i mMmunogl obul i n
gene sga%féﬂ%ee@o tegulsoh éﬁm@ﬁ?@ﬂ%or GEh! {DEEBRPHSAM HERGIP HrERbodi es
have vaj.alligca06r GRRARIRNE- c"of%gllyC&ﬂﬁlu@a%rng‘f@éﬂorf (@@S?Y%W Pra@RicAl dr@riant

i mmunogl obul i n sequences. I n cértain enbodi nents owever, such reconbi nant
human dhericdiddi es may be subjected to in vitro nutagene3|s (or, when an
ani mal uences

mut ag er{ N g§ n]iﬁs%fi&]g{:selq hgﬁ)&muﬂglsg 8nstruct" fRfers teo d nuc?elc ac18 rnocfeculie
comprising, or alternatively consisting of, a polynucleotide encoding at least one molecule of
albumin (or a fragment or variant thereof) joined in frame to at least one polynucleotide
encoding at least one molecule of G-CSF (or fragment or variant thereof); and, further
comprising, for example, one or more of the following elements: (1) a functional self-
replicating vector (including but not limited to, a shuttle vector, an expression vector, an
integration vector, and/or a replication system), (2) a region for initiation of transcription
(e.g., a promoter region, such as for example, a regulatable or inducible promoter, a
constitutive promoter), (3) a region for termination of transcription, (4) a leader sequence,
and (5) a selectable marker. The polynucleotide encoding the G-CSF and albumin protein,
once part of the albumin fusion construct, may each be referred to as a "portion," "region" or
"moiety" of the albumin fusion construct.
[0055] By a G-CSF polypeptide displaying a "therapeutic activity" or a G-CSF protein that
is "therapeutically active" is meant a G-CSF polypeptide that possesses one or more known
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sequences of the VH and VL regions of the reconbinant anti bodies are
sequences that, while derived fromand related to hunman germine VH and VL
sequencesworzaw/osdtd4natural |y exi st within the human ant Pooas2genai2zhe
repertoire in vivo. The terns "transgeni c, non-human animal"” refers to a
non- human ani mal havi ng a genonme conpri sing one or nore human heavy and/ or
l'ight chain transgenes or transchronbsones (either integrated or
non- | ntigelh et ndrliuAB hERlifcs Al waReRrse jRh. and, WH-fhidrs Capabl e
of expressrng tully human anti bodies. For exanp @ atransgeni c nouse can
have a dvammple, bi' §hCSEHaé¢rapdutiapsgent isand-ES K potcia thatvancfobtvtyeat paevent oransgene
or human heav hai n transchromosone, such that the use .p. uces human
Nt - CUBTRAT bARFEE: SHIGHGH HGRPIGE. e eoensy AR EF JBRCahaPar Seel 1 5
expres &h&gﬁ)&%@mt}gﬂe Y TRBHNBERY Yirkld @%&iﬁéaﬂ%& g@@m@ﬁm 841 typt %Q{rﬁ‘lfaﬁ@fg.,nt o the
or

chr onbsonmm of the nmouse, as is the caSe for transgenic m ce,
i nst andemphecykshbabivotrsal(a:g., (cenesh cells) HOO thaeforOmay be mpaskto tagetdhe human

heavy chain t sgene .be i.nt.ain extrachrgnosonal |y, as is the case
for 't heoirdbd APERSE Syl ilnet Ry PEo B S BlV V0 o a3a78° Such
t r ansggp086]andls tdedme i, ahogaBbubjtEeis(reRld 8@hiaumhal, prefcedbled niaghrhgdl €i N as
"transgenic mce") are Céﬁ?ble of producing nultiple isot%fes of human

T

nonoc| dRaie pasferabbic lamary Bhegpipe nsubiact oo ‘Pl B8y bg@sed igikrchagggablyyD and/ or
| gE) by er gQj Ve i ' | i t.ehi ansgeni c,
nonhuma{gb'gﬁi mal's qgrgln @a@ﬁ%@ﬂﬁ%@%@?&é?% ulglfﬁ%%psgﬁo%\g&tcgﬁlgglgggH%tsgai nst a
speci f isubstadtiafigmolyng rrtm od peint@cgetrasmanaladicogwhercidrsipseiréd © ant i body, for

exanpl e by. operatively. |jnking e genes to a.gene ich is expressed in
the m I1R‘?1€5¥duf‘hgﬁ%ﬁ}aﬁ%@cahbﬁ“&ﬁia}% CRES w@adﬁgéb%ma Vet glsndisRTSiPRe t erm
"ident ity " NN alel : g ind A&k bl e am no
RS, e e A i e e R R T

i nsert instas, abeirptiorodedayiihazcpey pestrvatdent dntipadietialesd antiongd gpensces i s a

functiqn _of the nunber of identical itions share t he sequences

(e Bifirehli e IRpapBl b o FEETHOSOT BHETS SeEna BB of posi ti ons
times 19protedtishtt@ehl R oAGARM InhitiEndWIERR! oofordaREen aRdlidNRrhepglph. of each
gap, which need to be introduced for optiml ali rgsirclrrent of "the two

sequencestabiverrgsngradescoibedin Bemingtoss hantacgetiesl dcivacdsdRemingden’'cent

i dentity between . t\wo. _seq c be acc li.she S ng, & mat h tical

o gor 1 e Ry SRR B RERE 2 iR, IERRERR PULART R MRk DSBS y popt i de
sequenarscif 84 réfereded. errafoned cshpigs bhaickebirRfgrdaents iddnle(HHs sOhdtwar e
package, using a NWsgapdna. CMP matri x and a gap wei ght of 40, 50, 60, 70,
or 80 aHuited tPewaieh so@inghehlesfdeg mapnitad, trohalose delydsate, Tiodysgehaice sch as

polysorbate 80, various pharmaceutically acceptable buffers for adjusting pH (e.g. phosphate
buffers, citrate buffers, acetate buffers, and borate buffers).

[0058] The term “pharmaceutically acceptable salts” include those formed with anions such
as those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those
formed with cations such as those derived from sodium, potassium, ammonium, calcium,
ferric hydroxides, isopropylamine, tricthylamine, 2-ethylamino ethanol, histidine, procaine,
etc.

[0059] The term “freeze-drying stabilizer” refers to a molecule that protects and reduces
chemical and/or physical instability of freeze-dried material. Preferred examples of freeze-
drying stabilizers include, but are not limited to, sucrose, trehalose, monosodium glutamate,
histidine, betaine, magnesium sulfate, glycerin, erythritol, glycerol, arabitol, xylitol, sorbitol,

mannitolpropylene glycol, polyethylene glycol, pluronics, and combinations thereof. The
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identity between two am no acid sequences can al so be determ ned using the
algorithmof E. Meyers and W MIler (Conput. Appl. Biosci., 4:1 1-17
(1988)) wnDchiomms43been i ncorporated into the ALI GN programuSt@osenrss 2. 0),
using a PAML20 wei ght residue table, a gap length penalty of 12 and a gap
penalty of 4. In addition, the percent identity between two am no acid
sequences can be determ ned using the Needl eman and Winsch (J. M. Biol.
48: 444- A ' : ' [ GAP

or ogr i et he o PR P ARG ikl RGN AOFRREE RA0F X or a
PAM250 somios¢.x, and a gap wei ght of 16, 14, 12, 10, 8, 6, or 4 and a |length

i ght 2 3 4 5 or 6, f . | ypeptid
ey e (B i B i “tuiBine et reltrorot spbroE g ade R Be B TSR of
(for exanmle aRFEd AN tokhe bﬁ?ﬁcai §tnﬁﬁ,1régg%’§:1 fili&alcak OTEddmpIRY bullghgide up

to a certain integer nunber of am no aci erations as conpaied to the
r ef er erigents éxpliestecertitobiglydiag, mansitoh putbprlyathylene glyed. t han 100% such as at

| east 0,/0, 79 » 9 5, 98 r 99%i.dentical . . Such

al tor a0 P e SRVAd2P R R tsaiooion PRGBS ani no
aci d deheidbagic (Bubaighul i DAmNNGLEENhoSsRSEdB@id (R BMd/mDIT. S aMEr vat i ve
substitution, or insertion, and wherein said alterations may occur at the
am no- eenngial GaxAP-merH. 18D i sitichalase dehydre CRrdrmagad.. s8InyMamalwserbseuence
or any tbho 1. e hn i e

Oraro SORDR, PRI PR SENGh PO SO LIRLPRGT AR A0 ey,
nor e caniffegt Onsy GMVOLIP Sorviine Wi farnhl etisrethgfee/iaad sedsedseribetns couipbieing@ am no
acid alterations for a given %identity is determ ned by | tiplying the
total il spifate PR M apageitph 69 mMgeshploands éraé%(%@r(&g""/é(gg%]éfé‘ﬁl’ﬁ? SEhe

pol ypeq;ﬂ dg reference sequence as described herein (for exanple SEQ I D NG
1) by the nunerical percent of the respective percent identity (divided by
100) an@0é2jenlTsubim dBMITAG 0t 723t refarothectoniposrnosabthptising|1 0 muMiydosgfataiPtho

acids in the polypeptide referenc Y as .descri herein.(for

excanp! anu BN Falods SHSRETe ST I b i S0, tee b it 2or

anm no agjallpaldrerat TN algdrefctret A€ ad W@ buffekTdeId MM diooffClofulaiod he

pol ypepti de sequence encoded by SEQID NO 1, and y is, 0.50 for 50% O0.60
for 60%uf@r70 for 70% 0.75 for 75% 0.80 for 80% 0.85 for 85% 0.90 for
90% O. or—95% Q 00~ 98%. 0.99 f.or 99%. .or 1.00 for 100% is the
aynbol BEEIE R iy AT s P ioh s Pe o Ry oAt T bger *pr oduct
of xa anfhalosé SeHydrmne et slaydbpe t he nearest integer prior to subtracting it
from xa. The present invention also provides pharmaceutical conpositions

(f or mul (8964 nshhectermpr ¥ Ty Op epigkerin srcrmposigor RorepHpes | € M sodivmsitae 190
t her apgy 4 rﬁ@ﬂdi%l,%ofrﬁﬁ/f ﬁéﬁ%l&%%drate, 0.01% (W/V) polysporbate 80, buffer at pH of

6.2.

II. Granulocyte-colony stimulating factor

[0065] Granulocyte-colony stimulating factor (G-CSF) is a hematopoietic growth factor
that stimulates the production of neutrophils. Administration of G-CSF results in rapid
induction of a neutrophilic leukocytosis. Another important in vivo activity of G-CSF is
mobilization of hematopoietic progenitor cells into the peripheral blood (Duhrsen et al, 1988;
Molineux et al, 1999; Roberts et al, 1994). This effect includes not only the neutrophil
lineage but extends to other single lineage and multi-lineage progenitors and pluripotent
hematopoietic stem cells (Molineux et al, 1999). G-CSF also increases the cellular events
that are part of the defense mechanism against infections by priming neutrophils, thereby

increasing both their phagocytic and anti-bacterial activities against opsonized
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of bendanustine, and may further conprise a pharnmaceutically acceptable
carrier, diluent, or excipient. Such pharmaceutical carriers can be sterile
| i qui ds, wochiozs34sat er and oils, including those of pet Polraiseyioani2asl

veget abl e or synthetic origin, such as peanut oil, soybean oil, mneral

oil, sesanme oil, etc. Water can be used as a carrier when the

phar maceuti cal conposition is adm ni stered intravenously Sal i ne sol utions
and aq d iquid
e A LA S L S
ex0|p|eﬂhsnmnmhumaoﬂm&d&mpeghhd@&bVVM&gﬁ@sd98&ucrose gelatln malt, rice,

flour, S|I|ca odi.um st ear at | ycer ol rate talc

Coar um R B@ompiaf Cesi® Sradiis St kanty athsb Sl Re A BOmget S Mgl o

et hano'm&@ﬁjﬂ&n@@o Ltﬁrﬁﬁateﬁﬂ@i)l%ﬁf@@tﬁdﬂ drfarﬁlffétfenﬁlﬁﬁinro?@eut?@ﬁ%@l HOCIGRE &fidds,m nor
i

amounts_of wetting or enu agents, or pH buffering agents. These
corrpos|ﬁlg@ﬁt$mc£momémntmethmw mars OV MPOS@@)eAﬁQg@n dhoesand Hlabs,

t abl et ills sul sta r el,eas atlons and t he
e Pl P R B o B R e R AR e R R T o o
bi nder sheattépdndd ziftdi"’r@elc%ﬁﬁﬁte@s&vetdhleﬁioﬂfeed’pydﬁlgra@ﬁﬂﬂ is f@wcﬁukya{hﬂ Bulkatinkdzl ude

standard carriers, such as pharnaceutical grades of nmannito Iactose

st ar ch,(SEagnesionnk efidgrpsine, a @@ldnethlme@a@bﬁalrcmugaé@l rﬁ:CSEe(qub?gW&

car bon ri bed
o REVIREFERE AR o b B B TR Pl P Py B8 O
will cahéamnmacd@@%h@bumun@&mynﬁ&ﬁ&@ﬁ$mgmanmmﬁydmﬁmphﬁmcamnounderoften in
purified for together with a suitable ampunt of carrier so as _to provide
t he fordr‘ﬂlg%lfln%ieép rohgdgines St §tat 28924%%%@"63&9%hNeulﬂfﬁé®fSa?%|?:99. 7bn shoul d
suit the node of adm nistration. In one enbodi nent of the invention, the
conp05|t|on is formulated in accordance with routine procedures as a
pharnaqigt SR@BRﬁnEh%%ﬁﬁdapted for intravenous adm nistration to human
bei ngs prcauuy, composttrons for intravenous adm nistration are

sol uti doee7|n Bhman b@um&(ﬂil,@mh((HSAl)@DﬂhS ntust prevalehatgalbuodcabring, bldde

conposition é?also i.nclude a solubilizjng agent and a | ocal anesthetic,
such adPPiHHERG human %r@é?é@'mwﬁnameméedsqtta@pr@mqﬁ%ly| Rjgs¥ns h. General |y,

the ingy tﬁﬂﬁl‘ﬁﬂ#tér Bér%sﬁﬁg’fﬁ' th&dir&hid {b%rfoﬁg‘gﬁrzﬁta% J HYA cfé?@hzﬁrﬁﬁﬁ& Ber in unit

dosage orm for exanple, as a ry Iy I'i'zed powder wat er- free
concentimatoldgicad finetioe tndalvigels eatel tabmtavm erd is guohn &sbaa canpofore or

sachet t ting the g nt| of active agent ere t nposition is
o be. dirHEeRaRye MribalioH: Aluiind i SE R R s RA0S on bott| o
cont ai NYRGioRigRial béhcPRRItIIRS G3th mlA S ALBoWBIh Bkt lﬁlhlawmﬁn (ML ehavBene
conposition i's adm nistered by injection, an anpoule of sterile water for

i nj ect isemedengscitdulating Anlfide pr hatscRessarchdies shvevii thetr theiapeittis prefpinge ni xed
prior tg

genetlcally fused to human albumin are able to take on the circulating half-life characteristics
of albumin (Syed et al, 1997). For example, a study in rabbits has shown that the half-life of
CD4 fused to albumin is 140 fold greater than non-fused CD4 (Yeh et al, 1992).

[0068] Human serum albumin, a protein of 585 amino acids in its mature form (as shown in
FIG. 1 of U.S. Patent No. 7,592,010, is responsible for a significant proportion of the osmotic
pressure of serum and also functions as a carrier of endogenous and exogenous ligands. At
present, HSA for clinical use is produced by extraction from human blood. The production
of recombinant HSA (rHSA) in microorganisms has been disclosed in EP 330 451 and EP
361 991.

IV. Treatment with G-CSF
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adm ni stration. Accordingly, bendanustine may be used in the manufacture of
a nedi canent. Pharnaceutical conpositions of the invention may be

f or mul at esloas10808B4sti ons or as | yophilized powders for pacentsesialo2123s

adm ni stration. Powders may be reconstituted by addition of a suitable

di luent or other pharnmaceutically acceptable carrier prior to use.
Theliquid formul ation may be a buffered, isotonic, aqueous sol ution.

Exanpl S n, standard
AP B0E) Ao B BRI SiAM Ansakie (GG on, standar
a f or nubadtmmended fasqhepreazlehtyotmﬁ felatile achitoopeparie pheds whdaret dighatskdrnsedout may
al so be used f m ni sltlrati on. or contai ned. in d dose inhaler

or nebfl"%&r™Mf Fal ?Fryf 138950 AR S 138 HIHERY P’f)t%ﬁﬁ efB?(EFrBP%nts such

as pol )&EglﬂiéhpYEéRhieﬁ@ﬂﬁSocQ&#%T ChinicBYOh&1Ygye@l ded Par th@Eﬁfo'p@an pol yet hyl ene
gl ycol, mannitol, sodiumchloride, or soagum citrate, to such

phar mdémn@dlomfonﬁ@@atqhmd Trﬂtmentrmft@lnyer (E&Pdl@usmrm@emyhmse@f&aﬁﬁ | at ed,
t abl ete emul 3|on or . f‘ll stration.

ooy oa st hEfiFD3E EflcheBlaS R B fm b uBed thedl & NEFRD' Shioy' (o

enhanceCétipieh@Rivicl @ cétCené@NPRsbik (NG CIOY reb@mfn@ﬁdid drf sPtRnpriggRL@id ¢Gof the
conposi ti on Solid carriers include starch, | act ose, calciumsul fate

di hydr &% proghylaxiaMhan theeidkeadifelrls newrapcaiads 18%daP0% adiadielinge sdigssioni n,
acaci a,, (e % %%&&H%&%%kﬂf?e%{é lut logélﬁéié ‘?1% { 39%, (%Rﬂ&t al®dos Ol 1 ve
OI| sal | ne, e carrier a sustal ne rel éase
mat er i aVoge$ vicdh 2995 gﬂlym&mﬁonmmﬁm N@N(}lgde;h@ar)yl di stearate, al one or

with a wax. The anount olid rrier varies hut, will be between about
20 my tI804Hodtrophya ’id%?”lfgégg)@é -SHAY atmﬂf%ctﬁtﬁépﬁﬁ%)éche@meaﬁ%dp@raikemwst are
made f Qbieith Bcdhit af%ﬂm{btrém%g il RCIVR GRS, (AL o RACTRGY Y BLMATL | | N,
m xi ng, granhul ating, and ssi ng, nsw table, for tablet forns;

m | | i ngrigmficeinh gormsividrdtionlbotiginfthe Ulfaradd gqjeatallyl icppsuifehd BUmad nydpadtol i qui d

o BRSPS Mg X T
for mul ghieRgvEBenRh @R Rbih &k edintthELBbAY DY, PBUH A daRis @t A1, 9604, N'd@d into a

soft gel atin capsul e. ‘Bendanustine may be prepared as pharnaceuti cal
conposi@iidelmegbnt ai ni ng an effective anount the conpound as an active
ingredient in a pharmaceutically acceptable carrier. In the conpositions of
the i nventi MMME@&meBQIMWth ai ni ng bendanusti ne,
buffered at hysi ﬁ}eggn in aformready for injection my be

enpl oyed T r?‘% Mbhs for parenteral admnistration will comonly

conpri § “3]5Ofﬂétﬂr@s(énpfnvklﬂf‘on%ﬂﬁﬁﬁk'ﬁﬁéd’i@d %rfrafgn%ﬂ%mJCS@]ﬁBﬂ%ﬁf afhusgel ved in

a pharmaceutically acceptable carrier, such as an aqueous carrier. A
vari et yprofeingcanersitpamin ifesign prgjeityeot the invention. The present invention is also

directed to polynucleotides encoding fragments of the G-CSF protein, albumin proteins,

and/or albumin fusion proteins of the invention. Even if deletion of one or more amino acids
from the N-terminus of a protein results in modification or loss of one or more biological
functions of the G-CSF protein, albumin protein, and/or albumin fusion protein of the
invention, other therapeutic activities and/or functional activities (e.g., biological activities,
ability to multimerize, ability to bind a ligand) may still be retained. For example, the ability
of polypeptides with N-terminal deletions to induce and/or bind to antibodies which
recognize the complete or mature forms of the polypeptides generally will be retained when
less than the majority of the residues of the complete polypeptide are removed from the N-
terminus. Whether a particular polypeptide lacking N-terminal residues of a complete

polypeptide retains such immunologic activities can readily be determined by routine
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enpl oyed, e.g., 0.4%saline, 0.3%glycine, and the |ike. These sol utions
are sterile and generally free of particulate matter. These sol utions may
be sterilwoedidngsssanventi onal, well known sterilizati onPCeaispiiguersge. g.
filtration). The conpositions nmay contain pharmaceutically acceptable
auxiliary substances as required to approxi mate physiol ogi cal conditions
such as pH adjusting and buffering agents, etc. The concentration of

t hebendaihsdd dicfealtiftil MEAhEAs oSG (RIAE TRESHI SRk ALY IAkERN. can
vary widely, 1.e., fromless than about 0.5% wusually at or at |east about
1% t o asithraGingasuniber of d21084d IN-temmirgh tmandacwd tekidbes mey extdivn dompe brdwgdital obased
on flui.d vol unes, VLSCOfi#ieS, etc., accgrgin to the Farti uLﬁr node of
adni ni SPYHTOSHIE AFEdE e it BePEIc) RAPRRICE OF PEi™ oihEeeiasH! Srdpe 8 ust i ne
for intgrRRUSErd &1 inMiRGkiascoul d be prepared to contain 1nl sterile
buffered water, and between about 1 ng to about 100 ng, e.g,. about 50 ng

to abouf0B0 nyccondinglyofrrghenis oSG protiwcnrradponding tofa GeliBfapuostin pertion

Simlarly har.maceut | cal . conposj.ti on, af be nustine.for intravenous

ot us: ot b af A BETREEHC TR ERERG BRuak BRI b B w o RN ger <

sol uti glypepadatauingbniBr hdrékeidue3@168d fiof the amimethinbs #Dtht @makoatid 25 ng

of bendanustine. Actual nethods for pre aringﬁgarenterally adm ni strabl e
B0 ,

conposiseiliense af deyglierengapalpipatidai(.q., oe- o ¢ GRoSerakin paston af t he art

priarnc ST e oL Rlh SufReah o ik Opo IR BRI, o
Pennsy | paaindudar, Beaadanaisici siensman bpdegaibediby thegzcpbal formealatrh caly, whapgriadi on,

may be present in unit dose forns. The appropriate therapeutically .
ef f ect iwfléﬁ%i HYEECE KR Eenting ?Fﬁtﬁéalmbéaaf ppingypctdyggdugsiin age erenpﬁp&w@%dﬁ. Such

a dose @Ry, (i}-fCSf?yirBt%m, %ra@?CSP@?&Eiﬁ offorPRn ARG h GudiddTBrotdih 6F @l S sel ected
by a ph th I

as appropri ate ysician durin e response period. In addition, in
vitro assayienjrayd opisidofiadd as dpg igngdroyeing Tomel to  wens i6f Pobpuclkatidadosage

. Th i dose t b | dij he for.nul ati il | d d
LoonCE irordng BRS PSuRiTROS faere Lt bf THiths of the di soase or'
di sor dgque7ANCshiiod. RS SeSnas SRLAINEoR oras LHHSPERYnSko d-MEbumin

practitioner and each patient's circunstances. Effective doses nmay be
ext r apdirefescbdrioneiusabyreposiee praiein of thanyensignfinelud¢ theviikl fangty pratsimal

nodel test ,systens... For bendanustine, the a adm ni stered to ati ent
o oS oGP R iges hee RGBT HE Mol s R SRR BB B B S gh Lo RS
dosage aaelfd Atid sefuRbcd 6f the Rabic8RS poipeptige tiet, werim Ablmim bk s@ush Abum@/ kg of
the patient's body mp%ght, or alternatively, 1 /%g to 10 ng/ kg of the

pat i entPostifoefyanidbuspin fustpr protsieh{n Bigfeared enodim tosmirahaleliasdady pack or

kit Corﬂ%rcie%rﬁ)%d%g’qhé) éenréparl formula m to 585, where 585 is a whole integer representing the
total number of amino acid residues in mature human serum albumin, and m is defined as any
integer ranging from 2 to 579. Polynucleotides encoding these polypeptides are also
encompassed by the invention. In additional embodiments, N-terminal deletions may be
described by the general formula m to 609, where 609 is a whole integer representing the
total number of amino acid residues in full length human serum albumin, and m is defined as
any integer ranging from 2 to 603. Polynucleotides encoding these polypeptides are also
encompassed by the invention.
[0073] Morecover, fragments of albumin fusion proteins of the invention, include the full
length albumin fusion protein as well as polypeptides having one or more residues deleted
from the amino terminus of the albumin fusion protein. In particular, N-terminal deletions

may be described by the general formula m to q, where q is a whole integer representing the
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containers filled with one or nore of the ingredients of the pharnmaceuti cal
conposi tions of bendanustine. Optionally associated with such contai ner(s)
can be a wotowass4s4t he form prescri bed by a gover nnent alPCagsaey/oeegl ati ng
t he manufacture, use or sale of pharmaceuticals or biological products,

whi ch notice reflects approval by the agency of manufacture, use or sale
for human adm ni stration. In another enbodi nent of theinvention, a kit can
be_pr OubAeHubdifbe iR RRIdE! f AUABEHPhusRATBLACHR FAGHEARA &anful I

t he dosage requirenents for treatnent o# a part I ndi cation

anot herm@gdﬁadngmgm fromb frd@amustsitn ahppucleetides dnvedieg these polypgitickeearciatso
partlcular a li ﬁpggéfee Langer, Science 249:1527-1533 (1990); Treat, et
al, in% WPERAPY OF | NFECTI QUS DI SEASE AND CANCER,

Lopez gﬂﬁﬁﬁt €ARo ﬁ@ﬂleﬁhéﬂe‘arabﬁ?@ %Vén 1f l4bRBion B@M‘he\(&rﬂi@re RRrindacdds3hom tAOR9) ;
Lopez- Berestein, ibid. -327; see generally ibid). In yet another
embodi rfeminuben{criermsnysmd adaﬁ@r@ee delyperdidede.ign a4- &Sﬁmr@tmneelem@l aélasmnsyst em

I n one enbodl unp use n er ef t

et - S CEngomy SR EE At TR SR es ol 355 6850s Fog0y -
Saudek,mé badlogibhl fidions f thw%%telazétheﬁfﬁﬂctﬁo'kﬁB&)tl)wtlds Me.aneideficeabodiiaent ,
polynmeric materials can be used {see MEDI CAL APPL|I CATI ONS OF CONTROLLED
REL EASEDility teyetaperizgy dulityde dind a lgradppnddor theggpeutiRachyitiermay stliby )

CONT I T
Srol en TSRBar P peY: iy bl RSy i o b O R by )
Sci . Rebind febanitiboaibs Whinrecdgntzt tcl@bd)icte veemaalrs d’brhﬁ\())f theggolgleptidie gthl 5
228 190 ;. Du , et A . 51 (1989); Ho et a

. Neur klhe Qameﬂ “rﬂ{?g?i%g@@%e ma?s)?még? éﬁé@%@r@se d%(oﬁ’@ te Orame*\@?é roll ed
r el eas O%%FE&@ &@@eﬂ%@ve@ﬁﬁﬁ%é@ t&ﬂ?ﬁ‘dsmWHetﬁ% ; &g p%%%léioh&e ﬂa@ﬁlﬁgkhe L€,

the br hus requiring only a fraction o e syste dose
Goodsony- t¢rm1m&@htﬂZAtCAélﬁh1h€1Aﬁf$ld]N$ ofR réﬁ%’ﬁﬁi}zﬂ&@:ﬂ?ﬁb EASES thewgpeatic wﬂwtyZ p p

115-138 O her ntrolled se. s scussed in e

ov: ow B TryLP dPlsEant B siidine FRoshb R R BT R RS TE iy b
adm ni sfered by any appropriate internal route, and nmay be repeated as
needed, e.g., as frequently as one to three tinmes daily for between 1 day
to abodﬂﬂ't’ Hir eEhe\mes@gt nycimmefupher m@@riesopolmﬁpéd@ hwerigigl gne opmase restdueel y
bendanu (f&]nxh m,otegggmﬁg%f nﬁuﬁﬂ@ e dq95| L% %ﬁg rq%s al | ow or al

bi oavai éﬁf £ THE YOS d u 151 of ﬂgg%ﬁe (% o the relative
durati wan@i;pohh ﬁBhQ}lﬂjS‘F%)r@tEmtﬂlﬁtl(ﬁf SSANMIburhMentibn prdtéinbh&lehﬂ'{?ﬁhlﬁon In

circul ation § can be adj usted by one of skill in the art, dependi ng upon

t he corwrt@qlliﬂﬁ @éﬁrﬁgnq rdé&tle@s mAy be Hescyberbbuiherpsagrehfognuleretopatiheren isvar | ous
del i very  SURIEMEeoBf fnkRQHLNRBh §3NnRE1, URE IR fAM DAGE Glte e RARIUGE SE:

the total number of amino acid residues in a reference polypeptide (e.g., a G-CSF protein, or

a G-CSF protein portion of an albumin fusion protein encoded by a polynucleotide or
albumin fusion construct). Polynucleotides encoding these polypeptides are also
encompassed by the invention.

[0076] In addition, the present invention provides polypeptides having one or more residues
deleted from the carboxy terminus of the amino acid sequence of an albumin protein
corresponding to an albumin protein portion of an albumin fusion protein of the invention. In
particular, C-terminal deletions may be described by the general formula 1 to n, where n is
any whole integer ranging from 6 to 584, where 584 is the whole integer representing the
total number of amino acid residues in mature human serum albumin minus 1.

Polynucleotides encoding these polypeptides are also encompassed by the invention. In
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e.g., encapsulation in |iposonmes, mcroparticles, mcrocapsul es,

reconbi nant cells capabl e of expressing the conpound, receptor-nedi ated
endocyt oswe 2peds343¢. g., Wi, et al, J. Biol. Chem 262:4229A5482/0¢1387) ),
construction of a nucleic acid as part of a retroviral or other vector,
etc. Methods of introduction include, but are not limted to, intradermal,
i ntramuscul ar, intraperitoneal, intravenous, subcutaneous, intranasal,

epi dur gari @i, OLahfiRHRRcRERIABURLIRABATBY G AN A 1EH OWhBA |
convenﬁgh% route, o exéﬁgfe %y ?nfus?on or%%oggg P%%ectioﬁ,hby aﬁsorption
t hr oughing pitidieinteaakr eingmgdmoubd am 60k svieradityss tifewhole iegdr repwemaang thect al  and
intestinal mucosa, etc.). and may be adm ni.stered together .w th other

bi ol og1'Bl TYMEG AR Ve isginid ESCuEeets ADHBH Bafiope AU RPEIOEOURE . | n
addi ti QRgscipblypRytiRe afteatd &Rbph&ed 'B%r'ﬂ@bdiﬂ@&ltfoﬂe phar maceutical conpounds or
conposi tions "of the invention into the central nervous system by any

sui t abl[807HutMorcomen thei pesenninyentmntpreddésapol gnegtidesthasinigewalor imejretssiduas

intraveptricul ar, injgctiaon my be facilitated by an . intraventricul ar
cat hot o R ng BB B e Fol Bpial b S Protin B h B iy
I eser vV Qjafticubit] 0B&diNal A BiBhSaRbe QBscEBH BY 8R deBeraMi@MRd, tod, Ssherddyisuse of
an i nhaler or nebulizer, and fornulation with an aerosoli zi ng agent.
Ant i - CR2Y V9l BégresnaingHies eitaa nopus, braad vhard Gis anuloln integedireragsgneig | | i n
the art r [ I3 - - i ctd.ve: t of the
phar g L S B P g S Y PRI ol 6 the
physi ciRutymiclcogt@rdnoading thesopblgpgitides ardaessnodmpdyecClomho umaatiod. t he
i nventign_enpl oyed. in the pharmaceutical conposition at |evels |ower, than
that rd80i8ledn; aﬁglélpae%nmf ﬂ%ﬁﬂ?hoé(@ ée%cr.@e%@s OF Edfetpigprlgsisitong cat beeambipes
gr adual | 5 : { i i I In
e B R L e T
t hat amiypepodestbheing@mp oundravmuoilo acslstdaketdddves botiabe amfrfoentlithecarboxpid oduce a
t herapeuti.c. effect. Jt . is .preferred that. adm pi strati be intravenous,
1 amdSEa S e EERERTBTY 0 Be DA OIS M P BB E ho. of f act i ve
dai l'y qR$mepfid@(ctdef @REH hiotGR MR AL USPHhroRI RitGHOT 4 AbehBtuidn p¥hleint hr ee,
four, five, six or nore subdoses admi nistered separately at appropriate
i nt er vaifshe invenitphoot serure athaynin,gytan gHainiy pratein paittonddgageuion fgsionti l e it is
possi bl g, LoroARt I GRRY, anti edyid O.Bs admni stened, Al 006, b prgher abl e
to admPst'e? %evgonQp(bun 28"a p A ECEU Yat™ F o 4P oR (t%or@rp Si fii on).
I n one wbedimrMotidé bealbumBnfusidn@ehanet ofdt ihedi®d vaeeoh dhdieh 4ro ifthers
invention may be adm nistered by infusion in a weekly dosage of 10 to 2000
ng/ n2, Adesribed abgver Fobouclenlides cnseding Hissop@yReptiderrrpglsaRnCcaRAIsdI3 75
ng/nQ.t§yﬁge¢ﬁﬂjnistration may be repeated, e.g., 1 to 8 tinmes, such as 3
to 5 times. e adm ni stration may be perforned by

[0079] The present application is also directed to proteins containing polypeptides at least

about 80%, about 85%, about 90%, about 91%, about 92%, about 93%, about 94%, about
95%, about 96%, about 97%, about 98% or about 99% identical to a reference G-CSF

polypeptide or a reference albumin polypeptide set forth herein, or fragments thereof. In
preferred embodiments, the application is directed to proteins comprising polypeptides at
least about 80%, about 85%, about 90%, about 91%, about 92%, about 93%, about 94%,
about 95%, about 96%, about 97%, about 98% or about 99% identical to reference
polypeptides having the amino acid sequence of N- and C-terminal deletions as described
above. Polynucleotides encoding these polypeptides are also encompassed by the invention.
[0080] Preferred polypeptide fragments of the invention are fragments comprising, or

alternatively, consisting of, an amino acid sequence that displays a therapeutic activity and/or
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continuous infusion over a period of from2 to 24 hours, such as of from 2
to 12 hours.In another enbodi nent, the antibodies are adm nistered by sl ow
cont i nuowsoi2nfosdsn over a | ong period, such as nore thaoTA%201002R2351 N
order to reduce toxic side effects. In still another enbodi nent the

anti bodi es are adm nistered in a weekly dosage of from 250 ng to 2000 ng,
such as for exanple 300 ng, 500 ny, 700 ng, 1000 ng, 1500 ng or 2000 ny,
for up i . . £ 4. i . 1 U t d be

P f or e B R e U B B 2
as of farcemgh 4lburhih froteirsof Bhich theegmine acidayquvece Bpdatgretnone or nore tines as

necessgr for exanple, after. nths or 12 nonths,. The dosage can be
ot or m IR0 O Bk iehids TR o B Rl Rhr e (RaioRg ant |- CD20
ant i bodiigfoHAAN a e 1 Bt dndt 4r@ thols® eﬁﬁ’@ﬂ'ﬁﬁ% QGBI siPAIRbEt Y nb&isOily

anti-idiotypic antibodies which target the anti-CD20 antibodies. In yet
anot heridemisald imamactivithef thetpolipdbedse efrtbe arpreniiinicatien Biye bialogicehagtivéyolier apy,

such a . 0., .once.a.week for a pgrio f.6 months or re..Jn on

embod s oS BREBVRT e Bt o sl (TRRlHEeRb PR rblshsB R on
conprising aB.therapemitscal |y effective anount of an anti-CD20 anti body. The
phar maceuti cal conpositions may be forrmul ated with pharnmaceutically

accept dBP®2]car\ariaps refiersdp jagnehngickestigaeon nugkeigegyd diffesing oo refelicncant s and

G sol oduatis FEGARRGEe M R O Brob PR EE QORI P, o,
Gennar aveill clodvhckmBag bhhd hin hginCoegiorsagicotical RAthe 1B&ncAnyptiac peideut | cal

conposi tion q@y include diluents, fillers, salts, buffers, detergents (e.
g., a rMONISAIES det ergent, such as Tween-80), stabilizers, stabilizers (e.

0. SUGROEIOTALERK Rk 08 A, RA-AGH 4D-CSPIRSERUBIAES anl IBHHE disat I ves,
sol ubi l'i zers, and/or other materials suitable for inclusion in a

phar mageoteinca] the mivpatsint, albnmimpetias piiah albomagfisioa\pedtsingff thd@vaniony er

i ngredi ents. inh.the pharpgpceuti cal osi tions b ied so as to

obt ai n AHEdHhieT Bt ha! TEcs aiPhgiEaRE R KaeRs T aLOFIRel, “R Eve 1 he
desi re%r&ﬁéﬁ{, SReut AlBurh RSRSBS %rcft@ih 1%515)@%{1%19,%@Eet@iﬁlﬂgedﬂﬂeasmféHH&tfanIn1 and
mode of adm nistration, w thout belng toxic to the patient. The sel ected
dosage dndipethorgrichticl propady thseaef as deciibed/cledwhsiaheramok ioffervise kaewo isthe

| nel uding Ehe. A6t LALY O L hey RaLLL Gl AL, COMPOR) 1.0N% SERLQY Bl Lhs T out e
of admi®i st¥atd ghY e 7 R° o]f1 gdmi it St PAb| on, ¥ HE' Y5 EC01RXC T 10K of the

parti culcay scqRe N thell@IOSF @ oRinysRebspdien iaraatiCBF mbteihportibe af aembumat her
drugs, compounds and/or materials used in conmbination with the particular
conposifusign sraseiy Ahwain nrefsingperespanding fejag pibunyp fEntein partiopetfap Abusal t h and

prior mRdhg B}otgﬂl,sén(ay&f affuntif fusion protein. Nucleic acids encoding these variants are also
encompassed by the invention.
[0084] The present invention is also directed to proteins which comprise, or alternatively
consist of, an amino acid sequence which is at least about 80%, about 85%, about 90%, about
91%, about 92%, about 93%, about 94%, about 95%, about 96%, about 97%, about 98%,
about 99% or about 100%, identical to, for example, the amino acid sequence of a G-CSF
protein corresponding to a G-CSF protein portion of an albumin fusion protein of the
invention , albumin proteins corresponding to an albumin protein portion of an albumin
fusion protein of the invention, and/or albumin fusion proteins. Fragments of these
polypeptides are also provided. Further polypeptides encompassed by the invention are
polypeptides encoded by polynucleotides which hybridize to the complement of a nucleic

acid molecule encoding an albumin fusion protein of the invention under stringent
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patient being treated, and |li ke factors well known in the nedical arts.An
anti-CD20 anti body of the present invention may be adm nistered via any

sui t abl e woubw/08343¢h as an oral, nasal, inhalable, intra&orarsetioaki23s

i ntraal veol ar, topical (including buccal, transdermal and sublingual),
rectal, vaginal and/or parenteral route In one enbodi nent, a pharmaceuti cal
conposition of the present invention is adm nistered parenterally. The
phrase I RS ’%TII I p erally" as used
her ei n%%gﬁg%ﬁé@dg@%% n%lgﬁdé%ﬁgﬂ@ggﬁe g?ﬁ‘i‘ﬁ%‘gr@’a %(ﬁ t opi cal

admi ni sthicatdeSodiung aiddatey(SBY) am‘tmut 45)d¢grmcCalmcsI tiel & veguli tdranma:lr mdratvashesnous,

i ntranmus erial rathec intr i ntrapr.bital
|t 1 acaRde SR I oSl atdun bR aRetorcabivor g PR Sbes o RRiRacheal |
subcut e(e%o%%zbn&%wtbme%@uﬂdrmmqm L4 ddm cﬁlHHG@/B§&Ihﬁf01tr§tH Iegs@f:ahragb&

i ntraspi nal | intracranial, intrathoracic, epi dural and intrasternal

i nj ect i 45rdegrags Calsiusi f@rhIOWIed bywec enbiott weshes ar0. S SO §RtS| dheblgut 63

phar maceut i ¢ 03| AR adm b trav t aneous
P et Baress CrRELRE R SufePl RO R seod Db SRR Bl P R “be
adm ni s¥fekiddn @Neirt Bed fBPENaplS WalRuBs, B Mowa& edsh 19891%1»1%& ﬂr%@@lﬁnSI de
effects. I n one enbodi nent an anti-CD ant i boc%pﬁhar maceuti cal conposition

i's adep@@@lﬁfeBmIggyb fireenaubBshing-assosiptagiant andofohn Wie &-Sepefncal¥evhodi es may
b it f t t 15,
193y Prok ufResisd PR 05 B bidhsidsShned it RS nelippidR AW

anti - Gompis'sétbblythﬁhmamaoeutl cal conposition is adnministered in
crystal I | ne form b subc aneous i.njection, Yan%q et al,, PNAS USA
100( 12)[0 %@34856939 ;flavmﬁ&flr%a%%@ééw%n%&aééwta reexample, @3- i ncl ude any

and al I+ gititablfLa &L?éry GRiRy acill SRBERIOR idRthAed $3AfhE A8Sno é’c”%b EA&Idrdhe and

antifungal agents, 1Sotonicity agents, antioxidants and ption del ayi ng
agent s,subjedt pdhﬂodptlﬁelstldattlcalrte tl;ndwwy)kmewl dxyes olmgd At wbgectpdlipeptidenpound of
t he present invention. a}qp es of a hta | e ag Cglsu%ﬁoand nongqugt%us carriers
whi ch &§ BE° Byl GUdF Yo he aTHAY AR Al RS ONEC 8F'% A BEENt

I nvent i @finb RGH YEGHBE. Bl otifR W R8s, tPHRERNALG? fl@é Eéifl@?ﬁﬂ ARinotlcl@RGhonce
dextrose, polyols (such as glycerol propyl ene glyco pol yet hyl ene gl ycol,

and t heat llqaRfe‘B)S% idedtiealite akherymininarcid setcmen@oflp twé@eatfélm zénmplagld residiesan oI ive
I b
cel i ur JhSs e sRERMCmRY bs iR PSR Mo BN RERATRURE pir 25RO TR

est er s,altstgiBnasf @t RfbreAteRyBence rnay occur at the amino- or carboxy-terminal positions
of the reference amino acid sequence or anywhere between those terminal positions,
interspersed either individually among residues in the reference sequence or in one or more
contiguous groups within the reference sequence.
[0086] As a practical matter, whether any particular polypeptide is at least about 80%,
about 85%, about 90%, about 91%, about 92%, about 93%, about 94%, about 95%, about
96%, about 97%, about 98% or about 99% identical to, for instance, the amino acid sequence
of an albumin fusion protein of the invention or a fragment thereof (such as a G-CSF protein
portion of the albumin fusion protein or an albumin portion of the albumin fusion protein),
can be determined conventionally using known computer programs. A preferred method for
determining the best overall match between a query sequence (a sequence of the present
invention) and a subject sequence, also referred to as a global sequence alignment, can be
determined using the FASTDB computer program based on the algorithm of Brutlag et al.
(Comp. App. Biosci. 6:237-245 (1990)). In a sequence alignment the query and subject
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and/ or various buffers. Qher carriers are well known in the pharmaceuti cal
arts. Pharnmaceutically acceptable carriers include sterile agueous

sol uti onswonodvspsasi ons and sterile powders for the exPeRuS2ENAD1LS5
preparation of sterile injectable solutions or dispersion. The use of such
medi a and agents for pharmaceutically active substances is known in the
art. Except insofar as any conventional nedia or agent is inconpatible with

the actd e CREUALL YEENINREEO edulndder Bg@ra%g@H&ih%%ueg%p%.btrésﬁﬁ% of the
npl lurdity ma

present Invention is conte ated. Proper e mai ntai ned, for
exanpl ehe plpbilequsiee afigrooait ingxprat @t dsglessensudentitas Prafeiredpanamétgrstused in

mai nt en t he requj.red particle sj in th se of djispersjons, and
byt he LK BpBamra peddliEt R aratite il bbbt Bhsriehbahi oy an

ant i - COREhiANPeHARYY2 (TRAN BB GNBFuPELRBH-TRC RIS SRk, ariaERL abl e _
antioxidants for instance (1) water soluble antioxidants, such as ascorbic

aci d, oystebquenpydngbhGep Porltysddbundize Sondlyre.05sBdidaw fecaiilsaithé t e,
sodiunnsuuﬁi%ﬁlanﬁ the .like: %%} 0i | -sql ubl.e aq}ioxidants, such as ascor byl
pal i t apet BLEPHRISH HYA? 895 sRTSB @ W("é‘ﬁ?&)V?r BEYI%t ed hydr oxyt ol uene (BHT) |
| eci t hijpo8Rr apyle @i8jckBicquertt M dmotteEMRA ﬁfﬁu@rﬁ@@uéﬂt@ dut k&N- and-téBinaret al

y

chel ati ng agents, such as citric acid, e | enedi am ne tetraacetic acid
( EDTA) ,dekesiops. et becamserafrintermabfelctiqinos pabval comestion raw be made fcdie results.

Phar mac@l ls%%kau%@Eﬁ%;?%%’gﬁ?jar&%%%@é hé& a%@oﬁ@%&r&%%gc%ﬁbﬁn%ﬁwm iof §F

conprise 1 sotoni Ci uch as sugars, p S such as mannitol,
sor bi t ahe suljyet esquien@r wisadaltl atinly il o ae péroerit idencionpiagistibjoctseqidnacsraceut i cal |y
accept abl e diluents include, saljne and aqueous buffer solutjons. The

phar madBRCHEARt @6 A 38t - t5HBINGdR awﬂontge JHeTE AEquUeRED éheaﬁﬂr?%tf{?nﬂws al so

it . .
contal noRee@by %Ql'éﬁlﬁ HEHbDAOPIOR0L 80 d Qlerd Qéé‘]élgft?és%stﬁg r%rﬂf’};ﬂ:‘ fﬁn(‘PE-

admi ni stration; such as preservatives, wetting a : yi ng agents,
di sper semgnagd thssubpresgueati wvbsh ardurdt ngatshedwhigudd wily aenhaspoedinpsulybe|

i f ffecti f t h tical i tion, ti-CD20
ant | bodg iHfe ib BEBRE At (A= BRR<RR) e GHePCRUTEE ECE (e8ORa h 1 act ose,
SUCT 0S GnatPiRgchcd B dtormBicd e RMULE fhe. F AT DB s8fRnESAIBMSAf. Bhikanoi ¢ aci ds,

stearic acid, talc, magnesi um stearate, magnesi um oxi de, sodi um and cal ci um
sal t s aferqshtsgpirothee sebtdctsd ifipinuthic persehidid entiy.saei calatesebathic abowldA BHPEI gi nat e,

0L e Y B 2R RO S R g e

Ti 0- TERRrceRDRIONIYSPEI0 iy Whatl D uskdAbMNE HAfRe éwdfithe %@@m sivieh@ts , Odlly4iRidues

' neonpl tg tth% II\I:-r a?nudng-tesrmaillcliil ol%\{l?enédbj erg?gé[q?lglllc%,ewlhiscﬁ’arer Illotlrnatched/ aligned with the
query sequence, are considered for the purposes of manually adjusting the percent identity
score. That is, only query residue positions outside the farthest N- and C-terminal residues of
the subject sequence.
[0088] For example, a 90 amino acid residue subject sequence is aligned with a 100 residue
query sequence to determine percent identity. The deletion occurs at the N-terminus of the
subject sequence and therefore, the FASTDB alignment does not show a matching/alignment
of the first 10 residues at the N-terminus. The 10 unpaired residues represent 10% of the
sequence (number of residues at the N- and C-termini not matched/total number of residues
in the query sequence) so 10% is subtracted from the percent identity score calculated by the
FASTDB program. If the remaining 90 residues were perfectly matched the final percent

identity would be 90%. In another example, a 90 residue subject sequence is compared with

a 100 residue query sequence. This time the deletions are internal deletions so there are no
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adj uvant system TiterMax adjuvant, syntex adjuvant formul ations,

i mune-stinul ati ng conpl exes (1 SCOVs), gerbu adjuvant, CpG

ol i godeoxwyoueloassiddes, | i popol ysaccharide, and pol yi nosipairaspabopezss dyl i c
acid. Prevention of presence of m croorgani sns nmay be ensured both by
sterilization procedures and by the inclusion of various antibacterial and
antifungal agents, for exanple, paraben, chlorobutanol, phenol, sorbic

aci d, ke it i - dnj abl e
I R e e A PSS S
del ay absqugyi tnthissaashthapeadennidontity walnvlsted dydtAS HMA igedtandnnal [T berected.

phar maceuti cal cqgnpositions. contai.ning an ti -CD20 antibody .may be in a
Dart oryObe i Sy BB TgRE A UF MY eI et cadainie iRy o

sem - S%Eq&n@a%sﬁ%!ﬁp&j%ﬁgﬁﬂsqm aligi#edht ashibh Qi fdt BRLAAELIARSNAIGvith the

i njectabl'e and i nfusible solutions), dispersions or suspensions, enulsions,
m cr oeryksi sassncgelsmanyedagarregedingl &, otg@mamugl, caregitienssare i mhdg fopdwder s,

| i posones deqﬂ inerstand t her nanoparticles (see for instance Baek et al,
thhodén%%§§%% _eﬁgﬁ?léﬂﬁ?’o%zoo3), Ni gavekar et al, Pharm Res. 21. (3),
476- 83 [0089)4) ThoWLiaaPRilL hsahBp havand 1asubest 139% (i SothelRebopin e atfli@iksim depends
on the node of adm nistration chosen and the nature of the conposition.

For mul abPeint)%preapoiint addout Yo, absutaide, abpaifersibopiadt’esibonl Homerboyt

el 1 eSen i Lini | ipi POV e TS
LesicIZ?f&%ﬁﬁaégﬁ?ﬂggtégﬁagﬁﬂyﬁ¥%%§ré g%?%%?%ﬁﬁg%%pggﬂﬁ%%ﬁﬁgﬂ§@%?é?gand

wat er - inoridbl Hara |G CSRproteimisicio issthe sanbvowaxth(a ooy eirfayt. diiemglogg ol &leofityvar i ous
nol ecul ar wei?htg), sem -solid gelf, and sem ;glid nixégées coptaining

car bowetk hoAFicstide Aamigp agisaguitay ' we! agptcapiiracy By gsitered! and

therapi&ﬁgbﬂnﬁbn@ssa%ﬁ@aa aid] shaﬁgcg{e%%@%h&l%ﬁ% @y tl?éﬁ?é%%%.ﬁl&%, the anti-

CD20 antibody 1 n the pharnaceuti conpositron 1 s not ctivated by the
f or nul dtlastm dhadtx, dadto rmditbétsixofKarlsn pitals Paicolyhd ahdad. Banpath 81: 826kd26%1 er abl e

" Compend? ot AR LA FEL FEnaeB Rl SR Bl sPEREA LR oS m s
Technol whisi are3d&rdd fok schRA&) siMdrity\Raehingt i ons therein for additional

information related to excipients and carriers well known to pharmaceuti cal
cheni st[§090n HretdppapRD usast bbb P LAY bre gpanepde ddstwpnhdas armilasssgmerds wi | |

pr ot ecty, L, coppound against, £ARLd Lol sasey.sueh. Az Aneantnolf ed rel ease
fornulé{ﬂ%%, |%CF@%¥H§ i'np aﬁ?s, Yroahsd&r e Batc &g, ahd m Cr oencapsul at ed
del i versygrificines st alSuattheathhd 6 Sdoitifled ndd Gstglygekahinarizgbygehiask nimpelRst ear at e,

gl yceryl distearate, biodegradable, . ) ) o )
which satisfy a preselected threshold of significance. For a discussion of basic issues in

similarity searching of sequence databases, see Altschul et al., (Nature Genetics 6: 119-129
(1994)) which is fully incorporated by reference. The search parameters for histogram,
descriptions, alignments, expect (i.c., the statistical significance threshold for reporting
matches against database sequences), cutoff, matrix and filter are at the default settings. The
default scoring matrix used by blastp, blastx, tblastn, and tblastx is the BLOSUM62 matrix
(Henikoff et al., Proc. Natl. Acad. Sci. USA 89: 10915-10919 (1992), fully incorporated by
reference). For blastn, the scoring matrix is set by the ratios of M (i.e., the reward score for a
pair of matching residues) to N (i.e., the penalty score for mismatching residues), wherein the
default values for M and N are 5 and -4, respectively. Four blastn parameters may be adjusted
as follows: Q-10 (gap creation penalty); R=10 (gap extension penalty); wink=1 (generates
word hits at every wink.sup.th position along the query); and gapw=16 (sets the window

width within which gapped alignments are generated). The equivalent Blastp parameter
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bi oconpati bl e pol yners, such as ethylene vinyl acetate, polyanhydrides,

pol yglycolic acid, collagen, polyorthoesters, and polylactic acid al one or
with a wawo 20r0/08843¢r materials well known in the art.. WeThisd&l0/02123% he
preparation of such formulations are generally known to those skilled in
the art. See e.g., Sustained and Control |l ed Rel ease Drug Delivery Systens,
J. R Robinson, ed., Marcel Dekker, Inc., New York, 1978. To adm nister the
phar maceyi.i NPpQqsid. i - j, 0,0 i< ' tain
ot o0 o o B o o o s b O Bl aary 1o
coat t hwadattle inGBR GG hpadkegy vemibh 108y use DdAviparastoters GAP=a0t(Rdyoctyatinint h, a
material to.pr _Jts inactivation. For exanple, the anti-CD20 anti body
mmy  be PeaREARSE EFR Y on TGty et ber Ry by Fpr T s PaocRor exanpl 6.

| i posorn@gnpafiord afl GUPRK and i EREOMES include water-in-oil-in-water CG-

emul sions ‘as well as conventional |iposones (Strejan et al., J .

Neur oi 0| . The, podymucteo8dy yariabepefribi mycatipntthey eanidie ab¢ratigns iniths eagliticon, an
ant i C[%%Ol ﬁ‘snt iob_%(oj .nna%/%ge Ce ottﬁd i n, %Hmat%gi al to rOtcleCttidet haei aSti body from
the actToR of PAEPHEEArOBt Rerotlatohsr SR TS PPRAHCIRENAS YikE P vat e t he
conpoun@ntaififig EXERIS wHidtep@atde HORGuBEHtULBGLY addBorREoBdbidtidns LRk 86 nbO a
subject in an appropriate carrier, for exanple, |iposones. Liposones

i ncl uderligathemronsrigasiarpptivideseo! toarmceded pelpeptids. Werleotide waltnsrirodisad by

| i poso ( i . I Ql SRS )

phar macao 2o s Shuc R the gbeenchey oPEAGk: oo s peRIRA Moreaarn i nel ude
st eri | gpohygneptidisvadhtstin evischolesstthsp £0,d e nisanadd st éah (30, leestier 30.flegs thdre

ext enpor aneous preparation of sterile injectable salutions or. dispersion.
The use Oofr %ﬁ@hg%édﬁ'éo’alnéi’ Oade%ﬂ@lmo%cm&rw@éﬁweéaﬁfﬂsﬁe%ﬁa@@e iB58Yances is
known i e ERS i P, : t is
mcompat T g e P DO PR P R A8 e cal
conposirtasons egf., tb lptimizzsedon expressidndior & partiontaehgit &thedge Sulops entbathamyn act i ve
conpound | so _be incorporat into.the co i ti.ons. Pharmaceuti cal
corrp_osir{lﬁ%]x%ftﬁ?seipﬁ?fgﬁ(?ﬁ%aﬁﬁ??rlaﬁg?ﬁﬁc%qolhfsﬂ?a?{?éﬁIC‘_éh)and stabl e under the
condi t i19pe2)Of InBHeeAGH UhBodRftng iYoR@Riclcd i SRAPARLAIGIWARY chR& kORIl ated as
a solution, mcroenul sion, |iposone, or other ordered structure suitable to
hi gh drallgpneiomeetir eftangtunindusien piogain rregptibuzed fageuessiasrinyorsaqueous sol vent
or dispersion nmed um cont.ai ni for .instance water, eathapol. | yol s (such
a5 gl yoeramalEa B OGP iR e g Pueo Bt PanveRa ™ 2ns

sui t ablvghioh ¥tidodestht RCSPIprotegRi-adH 6f @i dlisumisuasioR proddih Veo@inhize Efod

i njectable organic esters, such as ethyl ol eate. The proper fluidity my be
nai nt ai FEEESSIPB N ¥saairsIneammyligneellys i pstilhfiethar prgfprred gatbodsndnéd t hin, by t he

mai nt e%’?ﬁl%cf%tide encoding an albumin fusion protein of the invention is optimized for

expression in yeast or mammalian cells.

[0093] In an alternative embodiment, a codon optimized polynucleotide which encodes a
G-CSF protein portion of an albumin fusion protein does not hybridize to the wild type
polynucleotide encoding the G-CSF protein under stringent hybridization conditions as
described herein. In a further embodiment, a codon optimized polynucleotide which encodes
an albumin portion of an albumin fusion protein does not hybridize to the wild type
polynucleotide encoding the albumin protein under stringent hybridization conditions as
described herein. In another embodiment, a codon optimized polynucleotide which encodes
an albumin fusion protein does not hybridize to the wild type polynucleotide encoding the G-
CSF protein portion or the albumin protein portion under stringent hybridization conditions

as described herein.
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the required particle size in the case of dispersion and by the use of
surfactants. In many cases, it wll be preferable to include isotonic
agents, fwoewaspide, sugars, polyal cohols, such as gl ycecolus2emoni2sdl ,
sorbitol, or sodiumchloride in the conposition. Prolonged absorption of
the injectable conpositions may be brought about by including in the
conposition an agent that del ays absorption, for exanple, nonostearate
salts qggoe! AldnhdgiHofhl dfbdath&f! AISnRelatl ARCHIRLRS SORRY Sy

i ncorporating the active conpound Tn"the required anount in an appropriate
sol ventpowigrhofomerllomia fooo proatin doesafot icogpest, ensleereatiyelya®neinuofethat ed above,

as require foll owed by steriljzation mcrof _ Itration, Generally,

i sper PGP EuEREAEeR T ITHE Gk BTG e AT VaCRSBaRd | nto a
steril gorahickbBdd RalchCRRSRE BE afbuRAS pfotdh BRI IPAn ARAHHITAN frbRid &syi r ed
other ingredients e.g. fromthose enunerated above. In the case of sterile

powder shot eempiise, pr disanadivlyrcoosistatfethic Inatural|yeascatying ssplonc¢ ohdbureivarrpices of

nmet hods,_of preparation,.are vacuum.dryi ng.and freeze-dryi (lyophilization)
Chat v aen SRR AR X B M e o RSl by AR oo e
i ngr edi®@as nbtr @Mpis R \ulteastivel  t&isist of, fthd dLauady s@dwﬁihggbqﬁaﬁfeeﬁfaeﬁiserri I e

i njectabl e solutions may be prepared by incorporating the active conpound
in t he Nelg pastomeiliaelbuminaroigipPerionat e sol vent with one or a conbi nation

of ingrgpeéLNtS.: I I i lilzation
m crof (PP i are R B B o B L B The
act i ve vaoamo uy bergeacratedtte imhp@vy ehaladr éhd dhatacedintiad sfshapdigsdptiddd sfxke si on
medi um and the required other ingredients fromthose enunerated above. In

the cad¥cnt §vetioe Fepiikensc:af of Merprapastds sin b deeted fiogn the N-terminus
i nj ect a&'@&%ﬂﬁm&'e li§Sofhe g&%ﬂg%eﬁﬁ?@mﬁaﬁ%bam&ﬁ fosypuUm drying

and freeze-drying (lyophifization t yie a powder of the active
i ngr editeolbgiohlusneton. addi ti onal desired ingredient froma previously

terile-filtered solution,.thereof. Th ent j.nvention nmay. be enbodied in
ot her JpbAdIr o TreRd PRt aptiett FE TRl B P diBent ol o
attri buf,ggithiisfse My "cadrvaics Qirdtinglods" it afte{RAGR aph QMR PeuptRden 40 the
appended cl ainms, rather than to the foregoi ng specification or foll ow ng

exanpl esplaggmdntdf thatalipbpticts hydopbolyt amine domdsehle; Yal, Lo and Be rhplpednment t he
term "carrier”, refersq.to iluent, adjuvant,.excipient. o ehicle with
wht oh (P hErERIEER sh Gy FirEPhem AL YRR KSIRER BTGy The
hand ofrepragemdnt oMhictagnifidkeridats AtrddRl Gin, fplackinehttof@EChsE refidd@tIufseArd,t has
been changed or renoved fromits original environnent, or both. For

exanpl endaliporplacramesef te asmaicyssigpregthicdEyinatdiFen. pyd ppkasemential the | i vi ng
or gani Shismih LAl &l SePi LI, 3RIBRO! ynuch eot i de or pol ypept i de
separateé'fron152 east one of 1'ts
[0097] Guidance concerning how to make phenotypically silent amino acid substitutions is
provided, for example, in Bowie et al., "Deciphering the Message in Protein Sequences:
Tolerance to Amino Acid Substitutions," Science 247:1306-1310 (1990), wherein the authors
indicate that there are two main strategies for studying the tolerance of an amino acid
sequence to change.
[0098] The first strategy exploits the tolerance of amino acid substitutions by natural
selection during the process of evolution. By comparing amino acid sequences in different
species, conserved amino acids can be identified. These conserved amino acids are likely

important for protein function. In contrast, the amino acid positions where substitutions have

been tolerated by natural selection indicates that these positions are not critical for protein
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coexisting cellular materials of its natural state is "isolated", as the
termis enployed herein. Mdreover, a polynucleotide or polypeptide that is
i nt r oducewoizntosads4or gani sm by transformati on, genetic mamysadiaeas or by

any other reconbinant nethod is "isolated" even if it is still present in
sai d organisn1 whi ch organisn1nay be living or non-living. As used herein,
the term "pharmaceutical", includes veterinary applications of the

i nvent ifﬁffi'ctlo];hqhttﬁ 1t10{1;£;'ﬁ)rlé’}E’t‘?r\';%| la}fidesfuf)fiﬁ{lﬁdheco% hodiffc8WHiR stiff t hat

anount o therape I C agent is useful tor alleviating a selected
condi t iromntaAgngbietb gt mtw;tytolﬁdletmotun "pharmaceutical | y acceptabl e", neans
a state ernment or

appr ov re uI ory age of. the Federal

P08 ot 0004 o Seormt ke a5 e ddie it ge bRy S BRBR Ar S Sh A c opei a
for Usespbé]ﬁélﬁbﬁﬁ&?s ofandor®a fg%n@ﬁ)rlheﬁu‘y@églansl dﬁtﬁaamfl?mt&mu@ﬁ@h dpgce of
doubt, i n one enbodi nent of adm nistering bendanustine with an anti-CD20

ant i boda}amsleasm @wéngduta@neﬁs ot alanmgﬁcammwg@@ﬁldémﬂ@duqt@naafdmglﬁt| - CD20
anti body 1i.s |y§ altern t|n as av0| ce of d ‘f%;n
bendamitt T RemBRogn 4 sTrodptiii %%183?0%5 nP&; SPng aP‘s-%n ©'Pn a

st aggersebnad D4 68 1-20850019 wﬁka@duﬁl@hﬁuhﬁmbaa@eyéan%@m@te@t@aonHu man

Al bum n- Human Granul ocyt e | ony Stinmulating Factor [0001] The present

appl i caiologicel asfiyiyt he benefit of U.S. Provisional Application

No.
o1/ 145, 01t 1 EReAlmbRNAE g g SR BRERR ey B APRlos ABPRIRAD, M
Appl i cabliceant bbamﬁﬂ)/aﬂ:&lfs,uﬂslﬁumd Th8.auffioofusthaniadicdppthicedmion abia. chﬁﬂ.gei45, 436

are hereby |nco porated by reference in their e qplret BACKGRCUND [ 0002]
Leukopeth? kel ty b RYOEITG Pertaimamgne RS YRSV $TEBod ossxmap FV(B@?)t and is

of ten dgfi.Q S&;ltﬂlﬁ t%ﬁﬁ’?‘ F'tfrucrtﬁlre of ﬂ{%%éﬂ%lﬂg é%lglgod{t@g{ij %bg?lle%) ?eq:ugg ﬁ{zlﬁé@gar sile

| eukopeni a are neut roph . However
nDnocyhﬁmumﬁwmﬂﬂmﬁhwﬁgnm@sobasﬁwhswschaysahsmn@ahycmbaMedtbkuhs@decreased

t ot al Mer ck .Ma 7t h edi t 000
s b Bl aR e ber s le s SeE Gt b EESROT L DGR P RB T e | eadi ng
to i ncrngARMRoBIGERS hdHd Atay Viap Lfea%@slealleppa@s&nww@{e HyatSGA kQnfies Ratingopeni a

is classified by the neutrophll count and the relatlve ri'sk of infection:
mld ( Iﬁmoreptacqrﬁcm/qﬁt_l)e aciel easitues (\gp aeteGBY; rgdaemento0be mmde rogideas\Aene

(grade 4 e.n utrqpﬁnla ¥threa L.eni ng

condi 194 g 1%8{218? e%Pt !f)hseg"sa“tc f%ﬂ%ueé et o Faplaly afcﬁ?%‘i“ SEPIERS (Merck

Manual ,reﬁlaﬁd@ Ped] Tyromid Trp, and replacement of the small-sized amino acids Ala, Ser, Thr,
Met, and Gly. Besides conservative amino acid substitution, variants of the present invention
include (i) polypeptides containing substitutions of one or more of the non-conserved amino
acid residues, where the substituted amino acid residues may or may not be one encoded by
the genetic code, or (ii) polypeptides containing substitutions of one or more of the amino
acid residues having a substituent group, or (iii) polypeptides which have been fused with or
chemically conjugated to another compound, such as a compound to increase the stability
and/or solubility of the polypeptide (for example, polyethylene glycol), (iv) polypeptide
containing additional amino acids, such as, for example, an IgG Fc fusion region peptide.
Such variant polypeptides are deemed to be within the scope of those skilled in the art from
the teachings herein.

[0101] For example, polypeptide variants containing amino acid substitutions of charged
amino acids with other charged or neutral amino acids may produce proteins with improved

characteristics, such as less aggregation. Aggregation of pharmaceutical formulations both
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[ 0004] Neutropenia can be caused by inpaired production of neutrophils in
the bone marrow, or by accel erated destruction of neutrophils. Acute

neut r operwea 2neyoseseur over a few days when neutrophil u®eTius201@p23and
production is severely inmpaired. Chronic neutropenia may |ast for many
nonths and is often caused by reduced production or sequestration of
neutrophils in the spleen. Neutropenia nay be classified by whether it

ari ses t . 1.Ns, i > - Qr et her an
RERA0 Gy agdfl@&ééaééclga&aﬁde%e% Hf%na%%{]erg% g%agi bgenq@bémg suh

intrinsi ef ect "appears to be present | rogenitors (Merck
Manual ,Pifickaid etchl t Con) Exy. 0@65hoINe B3l 3gerfil 26 7ankiobtiiss dtaf. clotabetas 3¢:d3BHI4dat i ons

are anon h t . co n_and_seri ous_adverse effect i C

c oot NSy CLRGH AorC R ek TR Re RS e T RS ThE0gS)

bi ot hergpyz] andpLQne cMBH ARV RBHBIPBHRIs 8 the @ QkiBY% c6mpASTBE her apy, whi ch
wor ks by seeking out and destroying fast-grow ng cells, induces neutropenia

becaus edternabiecli epnsist @ fregments oevarants o fthayaoinp gpidi sequanee of sorlbummd t he
rapi d tur.nover .of bl ood neutr ophi l k Manual 7th editi .. The nost
Coon YRS PEIRR AT SELIBBRS T SRF SRR R e bl S5kl AR int oy

i ncl udeyvi@yBlhe iRHhMtSON RSianBMdvears, 5nhesLonso, Has0 eNicG 150, bhiky afieund
neutropenia often suffer from yogen;c I nfections such as septicem a,

cut aned@gdecaddifiqns; sibstituess, wns fliey sempysd £ therefarepes sminetasidat i ti s,
gi ngi Vi t.] ef i ' t col Qi S, Sinusiti . gt ikt j 6. medi a.
oot Hebns ol SREhEE hARARIRS b b o B L S AR N
neut r opkidsenestingtheovysrlysbpa dgpearaalgo baseniaesddebyghy atventi@sul ting in the

treatment bheing | ess effective. SUMVARY [ 0006] The present invention is
di rect 4193 c%bwb@mqpeﬁ%()éfﬁ?e PHSEHIYENEgR £} bS ?Pf{ll?%ﬁ‘? Pﬁ@?mﬁraékfiéaﬂm t0or

amel i orgtj %eﬂ%fﬁ%ﬁﬁ% LBRG &%Qdih%&e’ HABBHAKL £E | %@Sﬁ@%o@t&é@}"ﬁ{d thiyan nor mal

white bl ood c ount, such as openi a and tropenia. In sone
enbodi mentag arhine acwlypder thaorike 2hgeneatnicodks] danmob acids.t Tike pdgpapidaamay heiman

al bum n-h ranul ocyte colony stinmulating factor shown in FIG. 9, or a
Var i antm B hed BERORY noVEH S5 Uk BRGUaI TS PORS  BEntdt: e and

et hodsydificRBdedh@idue® @hichRi€WRNMkn&Fn HMBia8l &fueh ARIAITQREM e g/ or

| eukopeni a, for exanple, neutropenia caused by the adm nistration of drugs,

such aglestrthedtimbrsapigxtfrangdn agnd ddtaitadrmaendessphs.is walkastime rvolugfinguesrgesarchcan be

treated. . usjn .conpositions of the.inventian QpPQ7 n_.s

o HHEARE, MSiRRIBRLhoRaR oo IS i RESHbE R, pERA e B8 0 | el uae

t he reanpkbonaNthe Avhiedacid BidedcRaihdfainthe iy GeutRxgbleaiyni Sttiwilllbat i ng fact or
shown in FIG 9, or a fragnent or_variant thereof. In sone enbodinents, the
phar mac@tactatd thayrthepams Bic pheoddisation mpphe prosens i Higrsaaeon VRRAIE gegrees

accept apl& LA LEh géwé?l &%eﬁﬁgy Rfso, a given polypeptide may contain many types of
modifications. Polypeptides may be branched, for example, as a result of ubiquitination, and
they may be cyclic, with or without branching. Cyclic, branched, and branched cyclic
polypeptides may result from posttranslation natural processes or may be made by synthetic
methods. Modifications include acetylation, acylation, ADP-ribosylation, amidation,
covalent attachment of flavin, covalent attachment of a heme moiety, covalent attachment of
a nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid derivative,
covalent attachment of phosphotidylinositol, cross-linking, cyclization, disulfide bond
formation, demethylation, formation of covalent cross-links, formation of cysteine, formation
of pyroglutamate, formylation, gamma-carboxylation, glycosylation, GPI anchor formation,
hydroxylation, iodination, methylation, myristylation, oxidation, pegylation, proteolytic

processing, phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-
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bet ween about 5 and about 8.0, between about 5 and about 7.5, between about
5 and about 7.2, between about 5 and about 7.0, between about 5 and about
6.8, betworominss4345 and about 6.6, between about 5 andPabaiseoi16/04123het ween
about 5 and about 6.2, between about 5 and about 6, between about 6 and
about 7.5, between about 6.0 and about 7.2, between about 6 and about 7. In
ot her enbodi nents, the pH is about 4, about 4.2, about 4.4, about 4.5,

about 405 ARRMEd édcﬁh@rpg%{'lmﬁ% GROH] prorcy oK agty@mm R g RRH

about 5.8, about 6.0 out a t '6.5 Bout’6.8,
about 7S€x, fabiostancg, PROJBINS--FTRUSHAIRE ANI) MBbECULAR PE.BXPIEIRHES 2rd about

8.0.]0 ]| one, e i nts har eu i cal ' i.fion includes

r econbiHant: ﬁhﬁ%ﬁﬂgﬁ%ﬁlgﬁp% a@tla Ry yﬁ&”@?%ﬁl ng factor at a
COWemTI@&NQEAQﬁON@X‘L"‘@@W&W MoDB1AtA BONOFPROTEINY, B. 0S¥k, qaput 30
and about 120 ng/nml, between about 60 and about 120 mg/n, about’ 5 mg/mn ,

about 1Acadgimid Presshdigw Yorkppgsail ;124b988); 20 tengtal., Matho Enzasolmy¥21626-adout 30
ng/ m , to3 / a 40 r@! . ng/ M, about 50 ny/m,
about £Qﬁéiﬁft?anar%3mﬁ‘%% %C?d-gtj[ﬁ“%gg%ﬁ?@ about 80 ng/m, about 90

ng/ M, about 100 nmg/m , about 120 ng/m , about 150 ngy/m, about 100 ny/m,

about 150 ng/m , about 200 ng/m, about 240 ng/nl, or about 250 ng/m .
[ 0009] In scﬁre erfbbwtiopak Activiie phar maceuti cal conposition |ncI udes at

| east har I " ¢ the salt
B LR e e e e S U
about SﬂspmmgaortemaﬁorahmutvnIﬁlcalbdalaabowtleﬂﬁ)ssowhtebamhahoﬁﬂbteugth;tﬁroand about

30 MM between about 2 about 25 MM _|In sone enbaqdi the salt is
pr esentPTPiSI: AR RLRAYES i%irrars) &t0-§SEgretsht r%tcpcwcapn%t@@uwtlss m{su dgstiere1o mv

b
about  1ny E%qqteél?@ l’ﬂﬁol@%cﬂycté%%g ldbtl%aéoa%/i [aﬁ?%g&ew%ﬁgg% tyifhPa ﬁ%@&%é’t 40

mM about mvl and nts,
phar madeubindalg) toampansi-palyrepofle hmtdiodgd]e matunbwoctltyc(a‘ethghtargmcratﬁdndhbd}y

t ff t th ff toi th
e rYhich B £ e LB rost Bet el aut a0 S REEHTS 6t bet veen
about %lﬁégtlé’&%&heﬁﬂvéﬂﬂonbﬁ{ Ii‘t 001 48 80 RO THholgiREn 2bout 5

and about bet ween about 10 and about et ween about 20 and

about 3010\ 'b’epQmetlébdaatmgblmcaébow}é 5eﬁ¢Mto @rpoatpeatbdﬁnxhﬂotlmcttvﬁysorre

enbodi nent;s 0] i n th concent ration of
about ST apBfrotrefhet BBUERTE By B TE ST s B BF hout 90
MV abdiendion Nivtluai@uhiatdh@ fBivhs, a@ﬁﬂéﬁsﬂ&i 1lﬂM a@tﬁkﬁﬂﬁr bidlogibvhl a@b@%wtﬁ%r mv or
about 60 MM I n some enbodi rrents t he buffer is a phosphate, a citrate, or

a combiristqusdoscriepensiency.n some embodi ments, the buffer includes sodi um
phos pha[h ?()6]S 0l(a'p"tlg?erted embodiments, an albumin fusion protein of the invention has at least

one biological and/or therapeutic activity associated with the G-CSF protein portion (or
fragment or variant thereof) when it is not fused to albumin.

[0107] The albumin fusion proteins of the invention can be assayed for functional activity
(e.g., biological activity) using or routinely modifying assays known in the art, as well as
assays described herein. Additionally, one of skill in the art may routinely assay fragments of
a G-CSF protein corresponding to a G-CSF protein portion of an albumin fusion protein.
Further, one of skill in the art may routinely assay fragments of an albumin protein
corresponding to an albumin protein portion of an albumin fusion protein, for activity using
assays known in the art and/or as described in the Examples section below.

[0108] For example, in one embodiment where one is assaying for the ability of an albumin

fusion protein to bind or compete with a G-CSF protein for binding to an anti- G-CSF
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phosphat e nonobasi ¢, sodi um phosphate di basic or a conbination thereof.

[ 0011] In sone enbodi nent, the pharmaceutical conposition includes a
freeze- dryOngioasadsitl i zer. In some enbodi nents the freezecuruseog/ost2abili zer
is trehal ose dihydrate. In sone enbodi ments, the concentration of trehal ose
di hydrate is between about 20 to about 100 nM between about 40 to about 80
mVv| bet ween about 50 to about 70 mM or about 60YM |In sonme enbodi nents,

the co ut 40
e S G A Sl R A e
about X260 bn jubdd, atn:dmtlngthﬁ noMimnted b ubmpamand ﬁlﬁﬁ»bﬁ]xlpbmlwmﬂybmmsne nts,

t he phar maceuyt i cal osi.ti on includ bul ki n
oo dsiedechniiieh sra i Sty dily At S iman BB e s
pol yal olypdwiks' 1Hﬁﬁlﬂioh§hlays hﬁ@ﬁ&&ﬂ%&r@%aﬁegémlffﬁdﬂ@n ﬂ%&bmﬁﬁ%h&@m

conposi tion includes a pharnmaceutically acceptable carrier. In sone
enmbodi rmmunOﬂtfélsmmssaefs, 1n§1tp@nylgnoa§aa}@ (uqlmmﬁ]mda%. golsh emayaeartradiaisotope

conposi;t descr i hed her ornu at ed m ni st atlon in a
nunper 81 SRl Lok ot TR o R iR he e Hin s LT
CO”DOS'dggﬁlﬁﬁat@hﬁas@i}@Pﬁ’é’rﬁefkgi&fnaﬁétﬁhssaﬁgl| doRipRrient FIRhAIGYSROHMS, | nt ranuscul ar,
subcut aneous, rectal, ophthalmc, colonic, parenteral, intracisternal,

i nt r avAGIMHEIOTUPIEEGeAPRASSRYSABEICIN doansas, anst igmunoglesirophaestndssayagiel In or

t opi cal %%Eﬂb%h@efn?tdn%oqyc&ﬁﬁ*ﬁﬁ i Q0% Wd&é&@g%ﬁlﬁe H‘ﬁﬁe%rﬁﬂ r&%ﬂﬁ?@c' fic

dosage torns sone e arnmacedti ca

conposi Ihiaﬁﬂthﬁfﬁ@fnlht&lllfneﬂitmlnle @trﬁdlrﬁsmﬂoddyqudeiectgbﬂ)y daecrtmgdimdlmg of amdndacy eam
Iyophlllzed formul ati on, powder, . cake bl et, or capsule. ot her

embodi rgfiPedy sagsRAoNhE @U{Iﬁa’é,‘/afint@a%o@ at cj %ml?%iru?%ﬁliltaihé&e%géfycont roll ed

rel ease,tigs sl afycpia, M@ri{m@ﬁﬂstaré QT ﬁtthé’é‘pt fdjr‘%ie?e)éﬁﬂ%mﬁhﬁ%%ﬁ ahOr mul ati on,

ext ended rel’ease fornulation, pulsatile rel ease | ati"on, and m xed
innedianmmnshﬁaﬁendmmnwﬂamﬂ@mqunﬁgbwmf&ﬂbmumnumls t he pharnmaceutica

conpo a | ot her, enbodi ment t he.

har radRbfllc af SRRiHER ErBRa e AT i e ol R DR Rt e e |
ot her eriy&H prBRSis 1&éﬁﬁﬁl§33&ﬁmﬁ%w the@bin GAFPESA Y hni aFudhiR i H& Ty REiR

| yophi l'i zed cake. [001 he pharmaceuti cal conposition descrlbed her ei n

may be ‘shiol eempiisca tlwaﬁ %85 pmtelmyﬁle GrCSopreteanpadpmenths fusipecgshizr maceut i cal

conposi tion ther embodi nent the pharmaceuti cal
conposi PFERc S-S Eins Te Bty nghPofgh pE TR S Rebit i 2of

"% he

phar magedidigagel @Bﬂm&mgram Mﬁhﬁ‘ﬁﬁtyroﬁﬁﬂiﬂibgfaﬁﬁy, lahdraffinal Dlsting. hseean
granul ocyte col ony stlnulatlng facto at | east one a buffer and/or

adj ust ig§§cralBrRhizighagct bt Maerabio) Rev. ﬁ%%ﬂ%ﬁb"%ﬂdi&%@ﬂﬁr cyhadimgak cgl ly
accept gﬁ%gﬁ%%iiﬁlws%loglm%r ﬁ"‘sfg‘ée% {62 M RRAHES RidAWrbiehh fobiRPlot el @) bPaRITDI nant

human uman~ gr an
G-CSF polypeptide corresponding to the G-CSF protein portion of the fusion can be routinely

assayed using techniques known in the art.

[0110] In an alternative embodiment, where the ability of an albumin fusion protein to
multimerize is being evaluated, association with other components of the multimer can be
assayed, ¢.g., by means well-known in the art, such as, for example, reducing and non-
reducing gel chromatography, protein affinity chromatography, and affinity blotting. See
generally, Phizicky et al., supra.

[0111] Immunoassays which can be used to analyze binding and cross-reactivity and to
confirm the identity of a HAS-G-CSF fusion include, but are not limited to, competitive and
non-competitive assay systems using techniques such as western blots, radioimmunoassays,

ELISA (enzyme linked immunosorbent assay), "sandwich" immunoassays,

9.



colony stinulating factor decreases by |ess than 10% after incubation at
250C for 24 hours. In sone enbodi nents, the buffer is the sane as the pH
adj ust i ngvagenios34n sone enbodi ments, the nmononeric puriPCY/USR019OR1ZBF ON
after incubation at 250C for 24 hoursdecreases by |less than about 1% | ess
t han about 5% | ess than about 15% | ess than about 20% or | ess than about
25% [0016] In other enbodi nents, the pharmaceutical conposition conprises
r econmbi;pant, Cydi factor,
about 20 vaE gliﬁ TE%HS% a?éé%ﬂgg%?&wg alrgg%no?i%?ﬁﬁnggé&hgggmw trehal ose
di hydr atrequnaddiitsion. a@aaeﬁs (aggillﬁnmeymamatc&nﬁemeamﬁixqﬂdncaﬁsaamout 6.0, wherein
the concentratjon af reconbi nant hurman al bum n: hunman gr anul ocoyte col ony
st i mul dPiHyoFagdiqrasirip é‘ssﬂést 8??5%1%’6HPmﬂn%aSWPrﬁndtHSOtﬁBb/gﬂmﬂ‘goﬁsﬁ?w

bet ween,alaaik a 3Qv. ”gﬁéﬁ as%%saa?@f&itlﬁg alBWElL kndwn BOME 2BTRRAE FERLSubA Iaﬁal

concentration of the reconbi nant human al bum n- human granul ocyte col ony
sti mul aitdSnlé)%aGthfmngota@ﬂﬂm MoqugllahBlol@gmMol 110 Johgy Wiley bBens, Ig..gwrl ,  about

20 ny/ u / about 30 ut, 35 ng/ M, about 40 ny/m,
Sbour avsrkenfith i€ o Bhed BPRHE TR lr ik RRK D T B 2Pt about 70
g/ m, [ebszt ARivead¥ithat dhed GAOSFB/0Min cabde bndhﬁ@td@é - CSE?@MEme%@ndiﬂdfm

about 150 ng/ M, about 100 /m, about 15 rgg about about
240 ng/awalbusmingheen PGB gy s Heatsacr]bed or spacifiedgn aps o Hisei ‘?’f’éﬁ*ﬁlg affimféf

B anu agyt NG pEATRET LA, #I‘a?éf#‘f’% s SR MR TRa AR PhTRR
concentbiadihg® la]ffmﬁtlds hirec L dcth oda xmlmﬁ dhysaaationl doustam- dﬁlﬁmlﬁsghamﬁl b;ol(t);?‘tM ! ony

stimulating factor 4s between abput 2.5 a ut 120 bet ween
about 3% #5/18 Mol Bp¥ue x6® mdr K. M Mgwegﬁ%ggmﬁewéﬁn lﬁ%meBWEébﬂSPat. on of

the r e%m HﬁEGcﬁib’i‘[%'Bn?cbeWl &&Wﬁéh g&%u'l\@%’d e 9oy Mt 1(5*“1\@}@&) “factor
is about 5, ng/n, a out out 15 ng/nf, about’ 20 ny , about 25

mg/ m , Mbtiit M36 Xr’rlﬁ i, ordlﬁ lM EEelmﬂomi preﬁcbmdfoultﬁhgrqﬁmues alvdude théservgitingd |

ror i . oriebebediar o on i ang ol e Ianane 1 58" 1™ R suoi el il o

about  10Qq o 1> Moy M5Ok Mo iy, 1@t 5 200 Tef Mo BRawt 16240 g/ 1013 ver
about 250 rrg/m [0018] Both the foregm ng general descri pt i on and the

foll owlngdwlpeiasmqu@fop@her@fn emd@t@hrmed@gwan@lthem;t ey mum@dlydm‘@phqﬁl on
are ex ar an torv.and are. ded t ovi de,furt her
oo on Sk AR BRE R RLENY BN BP i PTG, RPN B AR and

novel fieatoff ©<lidit bloldgcdl aawliyyanam&} €S8k abQVﬁ}h@&ﬁeﬁh iviitte6k inRritd)eclatetl td r om
the follow ng detail ed description of the inventiaon. BRI EF DESCRI PTI ON OF

THE DRAWhsIBC (BOBEprateia portiqnsang/qyadipmnis pevtionplihalbumiy fasien pepteipsAtlesr csF
concent p ahb QM fiBRUGRSn to the skilled artisan and are within the scope of the invention.

VI. HSA-G-CSF fusion protein

[0113] Recombinant human albumin-human granulocyte colony stimulating factor (rHSA-
G-CSF) is a G-CSF analogue. Examples of rHSA-G-CSFs are described in U.S. Patent No.
5,665,863 and in U.S. Patent No. 7,041,478 hereby incorporated by reference.

[0114] Another example of rHSA-G-CSF is Neugranin™ which is being developed by
Teva Biopharmaceuticals USA LTD. Neugranin™ (“NEUG”) is a 759 amino acid fusion
polypeptide with a molecular mass of approximately 85 kDa connected in a single chain.
Residues 1-585 correspond to the mature form of HSA, and residues 586-759 correspond to

the mature form of human G-CSF. The Neugranin™ fusion polypeptide is shown in FIG. 9.

VII. Producing the fusion protein
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nononer purity. Mnoner purity of rHSA-G CSF sanpl es at concentrations
ranging from2.5 to 240 ng/ M was neasured by size excl usion high

per f or marmwo 2biogpss434chr omat ogr aphy (" SE-HPLC') after i ncebattiseeoion:23s
PMIT10/ 7.2 at 250C for 24 hours. [0020] FIG 2 is a graph show ng that

i ncreasi ng pH increases rHSA-G CSF aggregati on. Aggregation of rHSA-G CSF
at a concentration of 15 ng/m or 60 ng/ M was neasured by SE-HPLC after

i ncubatyppsat penfed &{th%s@hﬁ%e\?&c :g)god[gggq;@ ffffactuRir Afis 8- Q-CF fe ddschibe®n 8- O-

[0021] FIG 3 1s a grap I ncreasi ng tenperature I ncreases

r HSA- G\CSFPatgurApdichtion Sekgd)Negat/PdN8DE herkiBANnGPSFatat byarefwerment itat i on of 15
ng/ M or .60 /M wa asur .SE-HPLCG after incubation at 40C, 250C, or
200 1 GRSy B SR B0 5 GRS Bt Y RE S5 howi ng. ¢ hat

i ncr easisR@rRFd A RES 8RR ab) ENc RPN 266 B/ LPRess ARANETE! fuGidn ProtbiSA- G CSF
at a concentration of 48 ng/nl was neasured by SE-HPLC after i ncubation at
250C f AVEUP is bargegted fointhe Mation meginmodf the §easgedturganyd pwtfied. w@ingor i n
CMITI O at,a,pH.pf 6.2. The to ine is 10 mM PMIT pH 7.0: the |ine second
rom cHEpB P iibinatarr o8 6 b P SeriS R PSRt il Pt o
PMIT pds@ff%iitytdlﬂorﬁ@tbgﬁphﬁﬁnd o ckemmst cﬂlﬂoﬁﬁt‘ogir%h%Q mM PMIT pH 5.8; the
lighter of the lowest lines is 10 MM CMIT pH 6.2. [0023] FIG 5 is a graph
showi ngl&lAat  imerepsrligityigl cxamplee & ELEY fusiordwasas sgs dpigdorsd@siollows.

aggreg ) b f - t faf | was
roasur gL ARk DR L RonPh b EERORA k00 1BotBRIH 075
and at Ir. FddiBamlzhit drdd Weivesing eNOK fitrd AAK OfThs didde gk seM tod:ltaM or 50 niM
[0024] FIG 6 is a gr pthht;%vi ngUt hat i ncrea ine% ghos kolate concentration
decr eaddigterhrglegy Iegnteggb}%@lgb%n. KA@Sgth%@ﬁaﬁm&ﬁ% 1 %Algdn@éfhtl&fh e 6-

concent | T VIFRRS 1o IcAC i for 1
day at a%ﬂg{(? ggg}ﬁsﬁ gﬁ@i{mﬁ 81@?% ty (%ﬁﬁq‘i@ffﬁé&ﬁ#@% %ﬁ% éaf?&a hgéségﬂg?e
concentingtaso(ROEDER)MM 20 MM 25 mM 30 mM 40 mM or 50 nM [0025] FIG 7

is agr show t hat rit f rHSA: G CSF i s, mai ntained at .

conpent[ﬁgﬁ] om%ﬁ? gt%anﬂ% pgogi@ct,%y Iﬂ?sninﬁ ! 261 éhﬁ‘ozf*d)#%mlﬁ?‘?w BIFKPE Monomer
purity Qfbidpbm§esobrSaRl €he BSACINGERURpIOASH VARH (Boechts BP ReuuB 12D g/ m
was neasured by SEHPLC after incubation in PMIT10/7.2 (old buffergr or

PMIT20/%03Y.{(He worsaiing ére) LEAY2 e@dréroSaodaneuras cgroviigr aki Sle@ablg marlaraph
oho L0t L AR SRIR GAESRST LR RHI G55, TSR e
nmeasur egsoon&imstRitfongfye &t ptditatba PR®N, aid 4Qberees BORG14BAURIAS it rmaXi mal
pert od C?Ofnil}é algdagrsopallgr;ltion in E. coli. In addition, the plasmid exhibits the unique attribute in

which it eliminates the pUC9-derived sequences required for propagation in E. coli once

transformed into yeast. This is accomplished by flanking FLP recognition targets and the

expression of the yeast FLP recombinase from the plasmid once in yeast. Thus, no bacterial

DNA is present in the organism used for production of NEUG. This is confirmed by rescue

and sequence of the 2um plasmid from the yeast after the master cell bank is generated.

[0118] As described above, the NEUG production plasmid, termed CID1643

(pSAC35:HSA.GCSF(T31-P204)), was derived from the pSAC35-based expression vector.

The region corresponding to T31-P204 of human G-CSF was amplified by PCR, while

adding the appropriate 5’ and 3 restriction sites to permit a secamless fusion to the 3’-end of

the HSA open reading frame.

[0119] NEUG seed vials were used to prepare a cGMP master cell bank (MCB) at Human

Genome Sciences, Inc., (HGS) in Rockville, MD. The testing and characterization of the

-31-



PMIT10/7.2 (old buffer) or in PMIT20/6.0 (new buffer). [0027] FIG 9A-C
FIG 9A shows the nucleic acid and am no acid sequence of the rHSAG CSF
fusi on povgpemrisas4t er med Neugranin(tnm) ("NEUG'); FI G 9BCThusasioobe3nm no
aci d sequence of human G CSF; FIG 9C shows the amino acid sequence of
human serum al bum n. [0028] FIG 10 is a table show ng aggregati on neasured
by SE-HPLC of rHSA-G CSF incubated at different pHs, at a concentration of
48 my/ ORys : b ow ng
aggr egaq{%I lli‘gg}(i\(/)l? Brﬁsésgl-glée %gélf:éﬁgdtt t&aﬁ? er ent L%%Q?%gé%sﬁgg r%Vécr%’n%g’n[%%?%(ﬁL%Ed

t enper afacheolopias (Hadtdny TSEUSA) @) cdthplidnop whthlthe 8FH gheletiadQeD((Dieris4ticd

entries e at 15.ng/ A- G . dhe bottomhalf of the t e.(last

Ehr ce. di Hraettoszai o et St ranc e Reohicionb) Bieiefnaly 2l ol il

show nepbhgtgcetivity of rHSA-G CSF after incubation at different pHs,
tenperature and concentrations. [0031] FIG 13 is a flow chart show ng an
exenpl ahy2 @V ex Laaip lﬁ%‘ﬂy NENG AlA0%: 4B show t he
resul tgbo%(HSEC¥HPLCQJf8F1 léé H LC,(QYée)Eé)pecti vely, ?o%?ﬁ%%%&%g?&% "I P") and
NEUG 2 gehatel.anfl @389 at Eh@&lesiSikeahaboiB8ishidlvdre, RonpaARbi | ity of charge

het it | EG- HPLC dth bilit f i ity .b tid
e PaBTEl. Y AR Cormsc o n 15 pes Artirenteles WEPGBIL e ki B & 16
Shous (FCOIRAS IRk eiPurfi efiyNEUS LoRERHR ISR R SHERAG:0°!

stai ned”wi th Coonassi e bl ue. [0035] FI 17A and 17B provi detables
sunmmar iuwthdutirseellrlowuricsll bink prepaaiderf.f erent 1 ots of NEUG | and five

differ ot.s, of ,.NE 2,.prepa for clinical use in.humans, [.003 FI G
T Sroddiz o Eneliel ey KPR s P iR R b RSt s ! 2
NEUG- | rﬁgﬁ\&fnggﬁsysﬁg@[&a&@besk@@ﬁﬁienan@thﬂe%dadags.198 show chr omat ogr ams of
SE- HPLC and -HPLC of Lot 2378-R NEUG- | reference standard. [0038] FIG 20

surmmar i [9&33]t H¥on-EBifing cx¢mplaE pethedsylrisadptifse Poirlysn g ayrnsenasing thedSA-G-

devel fl fi.nal . 039 . h
chr ormrogh huslof gy Oleillol Ehulak Ay IR ARBAMEE bolbORAhe BB "l

excl usitan{plSEC') chromat ography of NEUG treated with hydrogen peroxide and
TBO or TBP; studies were perfornmed to nonitor oxidation of NEUG NEUG

&E&rglr%épremdri um qr ey;f_ﬂI}lEUG tt_ricea%etgin\é“ th hydrogen peroxide = |ight grey;

[0124] Therapeutic proteins in their native state or when recombinantly produced, such as
interferons and growth hormones, are typically labile molecules exhibiting short shelf-lives,
particularly when formulated in aqueous solutions. The instability in these molecules when
formulated for administration dictates that many of the molecules must be lyophilized and
refrigerated at all times during storage, thereby rendering the molecules difficult to transport
and/or store. Storage problems are particularly acute when pharmaceutical formulations must
be stored and dispensed outside of the hospital environment. Albumin fusion proteins
comprising a therapeutic protein have demonstrated extended shelf life compared to the shelf
life of the same therapeutic protein when not fused to albumin. Shelf-life typically refers to
the time period over which the therapeutic activity of a therapeutic protein in solution or in
some other storage formulation, is stable without undue loss of therapeutic activity.

[0125] Nevertheless, aggregation and chemical instability are major obstacles in developing
formulations for albumin fusion proteins comprising a therapeutic protein. Aggregation of

pharmaceutical formulations can be very deleterious since it reduces activity, and increases
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[0040] FIG 22 is a table showing the results of NEUG treated wi th hydrogen
peroxi de and TBO or TPB. Studies were perfornmed to nonitor the oxidation of
NEUG [ OOw®]20f0/0834323 i s a graph showi ng the nedi an absolPaTaspewoepshi |

count (ANC) for subjects receiving NEUG | before chenotherapy (Cycle 0)
fromtreatnent to day 14. At day 4, the lines from highest to | owest are:
300 ng/ kg NEUG, 450 ng/ kg NEUG 150 ng/ kg and 50 ng/ kg NEUG [0042] FIG 24A
and 24 aehg, ' i . I for
subjecE% o&%ecelfzgqm “%Qﬁgﬁ%§%ﬁ§%ﬁﬂgﬁ&ﬁgﬁk§ %gfkcﬁéﬁgfﬁ%ngg%gycles
NEUG dcéabﬁ§ @éﬁmda$dfd@9&»s 50 ng/ kg; 150 ng/kg; 300 ng/kg, or 450ny/ kg.

The ne cut de 4 . neutropenia shown .by dashed
I ree RIS Prebleadilely bRt of nom AT b s R B4R “Betls 24m and

24B. [ QRA3ks ﬁ't& m%ﬁlo'd§aﬁ’d9c§ 1tﬁﬁ@‘%§&91b5&l‘ﬁet@9§0| ute neut rOph' | count (ANC)
for subjects who received 3 ng/ kg NEUG, 450 ng/ kg NEUG or 6 ng pegf

| grasti m (Neul asta(r)) approximately 24 hours follow ng chenotherapy in
cycle 1. [0044] FIG 26 illustrates the chenotherapy cycles for the Phase |
st udi edX.[ O(2xerhéhtalExdmplas gr aph show ng t he pharmacoki netics of NEUG in
the Phase | study in human subjects. The serum concentration of NEUG

adm ni §0e2Ad BidoUbaimgaapladtard ¢ieer fodilgatesthd pasent(idation/ kghodddeny/ kg or
150 ng%lg)grﬁwas measured in subjects with breast cancer .in the absence of

chenot {pod prasves thag dee lﬁwu&@ne«}/eqﬁéo e lipyited hgythespeadtip corgitieiey®l e 0;
circle etﬁjr@%eg@fbg%m%%e) x?rnip #ﬁ ts@ftl rf%a‘ﬂﬁbl@ dgélﬂaggb§&?&%ﬂ&dthgteen@bsm ute

neut rophi | count hase ] ects recel véd 300
ng/ kg NEtIGEihpbild)at 1%&dm1@pma(ammy mcorﬁom@dﬂggﬁfelrgrcastl m

Neul =9) i | B t th 0047] FIG 29
|(s " gf@%])%{&?\(ﬁ]’ﬁa@%g % e %‘HE?(’) Hlée\iém%gﬁ}ﬂ%alﬁl @g?&%ﬁm gél%p PK; PD" )] of NEUG
in cycl@ainflucheRLAanADY (hbase) éon%déﬁi@ns Rt &AleR, E&%%Mﬁﬁia&c’ip ng/ kg of

NEUG one day after doxorubl ci n/docetaxel admnistration in cycle 1. ANCis
shown bgontpme&ﬁbehIFdﬂ@mPolNElp@d@@hm@anﬁ&n The whthard abqrasubmgd squar es.

Cover LRmrBNigP T H B T & e R B RGeS ST o e 't

6 ng/ mMresdl@OA&ImPosfBonAKberrRd iB5Rtish BUrt BRaadlyadfchiRe (¢ W WeEUBUC) ahd®iheeach
subject treated in Phase I, Part B, based on the ANC val ues obt ai ned for

days 0 mehadandricgultieg e@ppesition dpserpied in ectigatEaare beradbi tgfareed e as INEVGmmar i zed
in the fable, 30B. DETAILED DESCRI PTI ON

[0129] NEUG is a fusion polypeptide with a molecular mass of approximately 85 kDa
connected in a single chain comprising residues 1-585 corresponding to the mature form of
HSA, and residues 586-759 corresponding to the mature form of human G-CSF. The amino
acid sequence of NEUG fusion protein is shown in FIG. 9.

Example 1: Preparation of therapeutic NEUG-0

[0130] NEUG-0 was manufactured for use in toxicology experiments. The formulation
included NEUG at 4.0 mg/ml in 10 mM citrate, 75 mM sodium chloride, 100 mM sucrose,
0.01% polysorbate 80, and was buffered to pH 6.5.

Safety/Toxicology
[0131] The non-clinical safety of NEUG was assessed in monkeys. Repeat exposure (once-
weekly for 4 weeks) at 100, 500, 1000 ug/kg NEUG was well tolerated, with no mortality,

morbidity, or changes in body weight or food consumption. There were not gross or
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[ 0049] Disclosed herein are conpositions and nethods for treating,
preventing and aneliorating conditions and di seases characterized by a

| ower ed whOt2e100i8e43d cel | count. The conpositions and nefhodsdasoried
herein include a fusion pol ypeptide formed from human serum al bum n protein
("HSA") and human granul ocyte-colony stinulating factor ("GCSF"). In one
enbodi nent of the invention, the fusion polypeptide is 759 am no acids in

| engt h; i -aci f 0 i i m t he
gt i AL P e bl (S RBRONl o IR BB

am no awe¢rd sinofed ttd exprated phaforcologly off (vERF @dG8HEstrafloe (api, neutenphdias glighénces of
the fusion protein is. rese

ot hodahdaeRnt b8t fiehh SRS Rrito/ail sl iis aet o grma o s h o

phar meaeUAEEah nfeHRP Sak bQ%g&gwek%Hﬁh m@ 11 2 GoIathi JiRPthahleBs ey &SF
pol ypeptide. In sonme enbodi ments, these fornulations and conpositions are

conf i gupbewingra dederphp- 4 mekoim homanswareattdg@imas alshehgetdpeipeicde, indkiNCe i n
ot her anggg ge?ﬁs[ th(gleo nmul ati ons are configured for adm ni stration of
hi gher “48€8 “ofPTH8° pofyPeptide. [0051] The invention al so enconpasses
fusion proteins conprising variants or fragnents of G CSF, and fusion
prot ei MexaagIpRt Friefaitidurofih@fapbid@NBUG-10r variants of al bum n.

Thei nvention al so enconpasses pol ynucl eoti des encoding the therapeutic

al bum oi3m|i ONEDGO! Qlal faffifabia€ed fOY Eltit @tudtéaeﬁ ARABHY. CTIR! BHALIBt ST ON
proteins, conpositions, pharnaceutical npositions, formulations and kits.

Host cell¢1§d@d1§ﬁ5\(b¢triéd) mgftmi tnrlﬂwwlﬁhmwbmi\/he@h@n@b@ﬁmgtet Hdrmpbutic

al bum [N on, as are
thodnmi n?toP%()%r(ﬁ ﬁehgl%f pih %?eué)?@rfgr oi)elfoq%@]?aﬁ{]go g ggn ion using these

pol ynuqu]l dH&co@iWs@ﬂ’onb@NEWﬂiSprdvﬂ&aZﬂl ﬂablwneels:m)odl ment, an al bum n

fusion protein according to the present invention has extended shel f fife.

[0052][ Th a second eangbmqntmdﬂmﬁﬁgﬁ%gN@tmﬁlQnugqq%gﬁa according to the

present 1 nv L;glr?d]ﬁ.] CARESARAT TR prRint e SPoNgi.Ige Unfusedp J)Logé—

e pre<

nmol ecul e. [ QUS3 ent I'nvention && JelShe ncl udes transgen

organi|sns nodified to contain the nucllerc agl nDIecuIes of the invention,
pref erah \l thlfl nrl to—express an :\l hl mnerFYla prnf ni n n‘f fhn |n\lnnf|n"|

T3

[ 0054] T .@-ugxamapm invent rn rqnmg/ﬂﬂe PI’IFIISA)l mg fn pol yvnucl et | dpeABJnrndl Ng
al buri|n Sedusmhesrbesi ns: |al B meidsi dn 4 eng; @R meltihgdBuferingagentng,
prevert i mgpolsicanel i or atijng d(3sm¥bes qr di sorder|s emipendal bumi n f usi on

pr ot ei|nsSafiup@hysphateeot i des 0d9cmdinnly gl b hmpusi dBSPrmotler ns. Bukkringegdent
herein, diBhdaim n fusion prote{mmmefer|s to a prateiomfeadied by the fusio
of at [Tegghni@sle Nol ecul e [of RlpUPL (qr 32FoaPTENTugp, HakiL antBfhemeebintt

=)

O

at |egst one (200 mM) compendial
Trehalose dihydrate 22.70 mg/mL 22.7 mg High purity Cryoprotectant
(60 mM)
Polysorbate 80 0.1 mg/mL 0.1 mg USP, multi- Inhibit
(0.01%) compendial aggregation
Sterile WFI Reconstitute 1.0 mL USP Diluent
with 1.0 mL

*A 0.16 mL overage is included in each vial to assure the 1.0 mL deliverable volume.
[0134] One exemplary method for the manufacture of bulk drug substance (“BDS”) for
NEUG-1 is shown by the non-limiting process steps of FIG. 13. The BDS is then stored at
about -80°C (nominal value, acceptable range of storage temperature is about -65°C).
[0135] To improve the robustness of the formulation for shipping and storage at clinical
sites, as well as to provide a stable product with an expected long shelf life, a lyophilized

form of NEUG-1 has been developed. Methods of freeze-drying are well known in the art,
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nol ecul e of G CSF (or fragnent or variant thereof). An al bum n fusion
protein of the invention conprises at |east a fragnent or variant of a

G CSF andwet2oioemstd4a fragnent or variant of human serumpalThisadn/ 021285 ch are
associ ated wth one another by genetic fusion (i.e., the album n fusion
protein is generated by translation of a nucleic acid in which a

pol ynucl eoti de encoding all or a portion of GCSF is joined in-frame with a
pol ynuchaQht deRGRthBlodWhidh ftnR Adeh@N1yBbhiftl QHEIR), walhe and al buni n
protein, once %ﬁgt% the algfmi n fueglho’n ygi)olt e%, mai;/x]aegbcﬂ e referred to
as a " plestribed'in therfegowemyg seps.” noi et y" of the al bumn fusion protein (e.g., a
"G CSF protein portion"” or an "albumn protein portion"). In a highly
preferred enbodinment. . an 1n fusio rotein of the invention conprises
at | east onérg—)tﬁ%:lggﬁ?‘&mgfa"g ;".r'g"\’}r"fflb.“i'@a%&—@uo‘%ﬁs % i ant of thereof

(i ncludin but not |im t mature formof the_ G CSEF protein) and at

| east dﬂﬁfﬂm ipgerser Nesdpikofus Pegert e A % FRCe oMo v ng but
not | i b @ehdeQs PodTBd Hf ok Q) OfhixRH A fdtel QBRI MoR dEidfrhided bpr ef er red
embodi ment, an al bumn fusion protein of the invention is processed by a
host celbkorhmetesie 28@hmd Thabdkidnez sibstanemainpentatibn iy wcdbdcalenlatPtlocassintg of

t he nascent .al in fusi.o rotein that occurs in_.the secret.or at hways of
the hodt duuth PUTerdseE el et PrLetRaisS Fteoted "R G & PG

pept i dejikkeRy BAR; dri@sumtdnedtctthe désitel frindPcdiBdtsationr oper fol di ng; addition
and processi ng of carbohydrates (such as for exanple, N and O i nked

gl ycosylation); specific proteolytic cleavages; and assenbly into

mul timeric ptep2: sterilafiltsationi n f usi on protein of the invention is

preferably in the processed form In a nost preferred enbodi nent, the
" pr oced8&dIf oFm dfutedsohitivns trafsfigiahirom chefonnulabpe prsa igo asteallbreetivinigusi on

protein product .whi ch_.has ergone .N-term na i gnal . pept.i de cl eavage,

her o1 n shich et Patic A B M SRHERER aPlckBbiTi e 1B B BRB A EARD e
enbodi nentim PVBFiféayihisofesPrAY fides afe felviss el dad enrcatisrg) fed@hkiim n
fusion protein conprising, or alternatively consisting of, CSF and a

ser um digesshofrost-siapufagtyriagf ur t her enbodi nent, the invention provides an
al bumin fusion protein conprising, or alternatively consisting of, G CSF
protein and @.58! Yl bRt QfShrink" Ot her enbodi nents, the invention
provi des an T rising, or alternatively consisting

of , a hi gigal ly.acti .and{ aor t her apeuti ly actjve fra of G CSF
or ot of (VK2 lerdif & R RO eB R RRS Bk B8P pB ikl Mventt on
provi degoppered| itrdyeli biitobtRRNERlyophil Fatibs irdg. Wigltlchedkdatd pefoyme@nsi sti ng
of, a biologically active and/or_ therapeutically active variant of G CSF
pr ot ei rfhiowg @cltéliﬁr%%‘apﬁﬁfﬁ’il?mﬂ"@lf@ﬁﬂm -ef erred enbodi ments, the serum
al bum n protein conponent of the al bumin fusion protein is the mature

portion of SEEH T %(H}Hﬁiihﬁoﬁhe i nvention further enconpasses pol ynucl eoti des

[0139] The lyophilization cycle is controlled by chamber pressure and shelf temperature.
Product temperature is monitored by product thermocouples placed throughout the
lyophilization chamber. Partially stoppered vials are loaded onto pre-chilled shelves and
frozen at a controlled rate. An annealing step is performed to promote crystallization of
mannitol (bulking agent). Primary drying is then performed and verified by monitoring
thermocouples. Secondary drying is performed to achieve the desired moisture content. At
the end of secondary drying, the vacuum in the lyophilization chamber is released by venting

0.2 um sterile-filtered nitrogen into the chamber.

Step 5: sealing and capping
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encodi ng these album n fusion proteins. [0057] In further enbodi nents, the
i nvention provides an al bum n fusion protein conprising, or alternatively
consi sti nyoah10/083438F protein, and a biol ogically activePamarSee0/021235

t herapeutically active fragnment of serum al bumin. In further enbodi nents,
the invention provides an al bum n fusion protein conprising, or
alternatively consisting of, GCSF protein and a biologically active and/or
t her ap iqal i i %01 < r T . i mrents,
the. & QU T A B b B Rl R el P 2R TR o

por t i orproduct hreysGrE8klopdat aidrthe Vialsaré capphér preferred enbodi nent, the G CSF

pr ot ei ti.gn .of. the al bum n .fusion. pr in is the extrace] | ul sol ubl e
Gore: n 18P0l i8sel [ppfiupi e noditiRECEOD Rnwatemshics S witkar

pr ot ei npyRRAt dheM-18E of DGedb PURN St e LOILIRT AN IBLI wild nka? bR S L RIAYQS ast he

G CSF protein. The invention further enconpasses polynucl eotides encoding

t hese alabuiom chuigiwmg priotit siedic{ 90883weda furt her enmbodi ments, the invention
provi des an al bumi n fusion protein conprising, or alternatively consisting
of , a k.ol ogi gal f1yV l or i I i ve . f nt or vari ant
of & Bl 87 Rtk Pefiy o a N EOLEE PRk BRI s BTFRET | i e
fragme variant aof serumalbumn. In preferred enbodi rents, the

| vent IOKEA, BivaREY of mePBhiA s P o el R EBME <TG OBkt et vl y
consi styiMegRhl chh PRtIBLL & NG Thebt SESFFUAMSNRIdTcRAGCE BandBE Wo2 Pt i on of
serum al bum n. The invention further enconpasses pol ynucl eoti des encodi ng

t hese dtlvantamnsfils we/mpl HHEEIGgnd was fosmukited i MBoBIjunTheosphateeOmMyent i on
i s descr] be ' ' e a {itians, e (0] bel ow and

tbr ougrBUR keSS B b T A B ot ONE LR PBRt o 3 Aacr eot  de-
refers (PMEIWED g Rhysicbchchit £ chidr@ctbiaxitiog vas puebendd ¢ieths egflorncestanaedi ng a
fusion protein conprising, or alternatively consisting of, at |east one
nol ecullgt a3 the ‘E?é‘iﬁqglb(utﬁs, gaytigalrpeihody andy susppary |9E Fesuky isjpspvided inplalede to
at | easj,;pne nol ecul e of G anul ocyte-colony stinulating factor (G CSF) (or
fragment or variant thereof).. [ 0 1] As used herein, "al bum n fusion
construct"” refers to a nucleic acid nolecule conprising, or alternatively
consi st i pg—ef—a—pelyruct-eoti-de—enrcodi-rg—at—teast—oenre—rolectte—of——=
(or a frlagheile 2oChartctenizationedTMEYG bIK@378R frane to at | east one
pol ynucl eoAitdiduencodi ng aff lrassjtiandemd@cul e pf L6k BIB-RONEUGIyENt |or

vari ant [rereof T —amd— ot T O] It.bi Mg, OT | EXANPLE, one or_nore |of the
fol | owin P%%%IF . (1) a fuﬁ%‘laﬁlﬂ‘? fCUQB| frepl i ca{fféﬁhpé}‘&%eﬂw(i ncl udilng but
not limjeoHto, a shuttle|vettdectradn expressi opn V.8ctor, an

ancaodi o ~+ Laoact anoaxml ool ~ ~f r\! bum n

Egggeelrllltration Ao 21.3 mg/mL
Osmolality Freezing Point 313 mOsm/kg
) SDS-PAGE (Reduced Reduced: 99%
purtty Coomaseie biue stain) | Nonreducod: 98%
Purity SEC-HPLC 97.4%
Purity RP-HPLC 83.9%
e encity TEC-HPLC 84.8%
Established as reference
Purity SDS-PAGE (silver stain) standard (No bands present
at >1% of main bang)
Bioburden Membrane filtration Ocfu/10mL
Endotoxin Kinetic turbidimetric 0.293 EU/mg
Residual DNA Threshold <4 pg/mg
Identity ELISA Identity confirmed
e et 85086) ESUMS 85087 Da
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integration vector, and/or a replication system), (2) a region for
initiation of transcription (e.g., a pronoter region, such as for exanple,
a regul atwbl2e1oms34snduci bl e pronoter, a constitutive promoTArsp)10031238 regi on
for termnation of transcription, (4) a | eader sequence, and (5) a

sel ect abl e marker. The pol ynucl eoti de encodi ng the G CSF and al bum n

pr ot ei n, once part of the al bum n fusion construct, nmay each be referred to
as a ort | UUHI I I Ubl OTl (,Ullbl I'ucty.
[0055] pE Téﬁe &Ehﬁ%c%hza&m{gﬂdfﬂ 5-1 % . a
G CSF pr otéttnlbﬂllftat i s "ther aﬁgmlvlti@&la:}h@lttl ve" iboh%*e?ﬁtRéNEI@II pol \pept i de

that pospegissy PRy Llcdor ¢ ownbi ol ogi cal and tic activifties
associ atle )AH%,SQ)G '&sF pr ot eilﬁ:‘.tenﬂglags 2% tin %/:{(/émalgl% " G CSF
therapeufic protein” is a|GCSF protein that 15 Eﬁ%li&h I F&alcc prgvent or

amel i or af eldantitysease, condi Pepiidemapi(iaiiceg). As Qadtard (9604 sdagdesanydl e, a "
G CSF therapeutic protein’)y may be one that bi ndsccs’pmdi)flcally to a

parti cul pryegt Hottpgl (nor nal [&g , lynphocyteg) abnormal e.g., (Jcancer
cell s)) fankrotdirer ef ore may |b b& éd to target a ?1%’6%{ A¢ (drug, or cytlotoxic

agent) tjo that celT Type SPeRbisk 9860[099561 %Ee%gqg?%r.en ReLtgrm
"subj ect[' ]f%telicé(fers to an|aprdtitratipnef erably a n&mﬁhshemase:fps? eraljly a
human. The term Subject™ and “patient* MRy be used Tt ercnangeaoly [ 0057]
The tergyg PAE Clthols GUEPLAPLE: RO Gfith CRARISic bucARn AL ffa L hat
has substa t| IP? ? ilstermor per manent o]Iet rcl%frrer?tg ef elcl:t WL

adm ni ﬂr@i@tﬂaﬂdc(FiG l?])dlA/rdﬂmsbntaﬂmSE@d&It(E ead RY- HalE:Ic(éphmltIiadaogranruf ers include

di | uent i]ler | t er atin mul si fyi ng agents,
wet 11 ng VbRt Lot 2l inalinhone TR Mo APl resBRe By ad) uat er's.
absorption del ayi ng agents, preservatives, ant| bacterial and anti fungal
agents, buffers, pH adjus i n ent, .anti-oxjdants, stabilizers,

sol ubi |§xample 4blﬁ‘1§?‘ﬂ§1\{§g‘éﬁgt%§“% @Wétl@&‘&ﬂi‘ "Yent s, aggregation inhibiting
agents, or fornulation auxiliary of any type. Sui tabl e carriers are

descri bed i rl-Renilridecs of Ereieby Garcentration ogoilti<s (SkeMiongmen Pyrity

Phar maceuti cal Sciences, 2000, 20th Ed., Lippincott, WIllianms & WI ki ns),

i ncor pdPid4d Resoaibmany hurafrealbnoe-hemer glaneldcys sophestimlagug facta(ti$hs or

U1 ehal oa8 Banparsedish fulhe ATl g Fes abkUEh Pydmffe ™ 1

phar maqeoiM Bhdsphas, cm@trabi Bamiiol,850sm Mtielattsy sithydgutd 0. d1€6 oW/ Phes ploab e
buffers, citrate buffers, acetate buffers, and borate buffers [ 0058] The
t er m " pilapHec O 28 %] foy 24 hewrst Subeeqyenttie mcubaaRdBOpAMSEPWHY MEd MERSHCANI ons
such a pprgerived from hydrochloric, phosphoric, acetic, oxalic,
tartaric acids, etc., and those forned vm'th cations such as those derived
from sddi4snh PoiresdisyFIGanshovithat agateghtion intrendadovittydeexside sHSA-G-CSF

i sopropyl am ne, triethylamne, 2-ethylam no ethanol, histidine, procaine,
concentration.

2. Effect of pH on rHSA-G-CSF Aggregation

[0146] Recombinant human albumin-human granulocyte colony stimulating factor at a
concentration of 15 mg/ml and 60 mg/ml was incubated at 25°C for 7 days in PMTT10
(10mM Phosphate, 190 mM Mannitol, 60 mM Trehalose Dihydrate, 0.01% (W/V)
Polysorbate 80) at a pH of 6.0, 6.8, 7.2, and 8.0. Subsequent to incubation rHA-G-CSF

monomer purity was measured by SE-HPLC.

[0147] The results (FIG. 2) demonstrate that aggregation increased with increasing pH, and

accelerated by increased protein concentration.

-37-



etc. [0059] The term "freeze-drying stabilizer" refers to a nol ecul e that
protects and reduces chem cal and/or physical instability of freeze-dried
mat er i al .wBnrefox8s43d exanpl es of freezedryi ng stabilizer ®#Crrushud®212Buit are
not limted to, sucrose, trehal ose, nonosodi um gl utamate, histidine,
bet ai ne, magnesium sul fate, glycerin, erythritol, glycerol, arabitol,
xylitol, sorbitol, nannitolpropylene glycol, polyethylene glycol,

pl uroni cs, d c%@é&a}wp@gtﬁﬁp@m ﬁg}& ér@%ﬁﬁf‘gg%éa&ﬁﬁze drying stabilizer

i's a non-reduci ng sugar as tr ose e or sucrose. [0060] The

o "%k S5l LRy b SGRRLIF SOV DR R Bl

| yophi I'Tzed m Xture an cont ysSi ca re o

| yophi |doaeshtiati&e of EXeigprhiawys 1bbllllﬂﬁtdalgn@gﬂ”ff B/T. ﬂ@uﬂéﬁaﬁ@@m&"@l or 40°¢ oy

manni t ol and pol yet hyl ene gl coI. 061] The term™ PMTT20/6 0" refers to a
conposiNoUEn SERFARGTS thigculdion pﬁﬁaﬁ BORYRSHREItE Wes messyieg By SE1HPLLC.m\y)

SOdI um gy phﬂ{e eﬂllg‘%ﬁi@ i)ode n@ét?‘ﬂfat g%% %%on WRRBLAG teﬁ%&%thﬁ%g@{l%/ 180

, treehal ose rate pol ysorbate
0 Ol%tampheum@rrp05| tion at a fi naI pH of 6.0. This is also referred to a
"new buffer,"” "new PMIT" or "new fornul ation buffer " and is al so descri bed

as conprisin at nni t 60 nf\/l trehal ose dehydrate,
0.01% (W v) Dol ys@ﬂﬁ'gf’gpgg 'E'ﬂﬁ% (g'é%ggfmgﬁ B erm "PMIT 10/7.2" refers to
a corrpo |t|on conpri si g 10 phosphat e, 190 nmM nannit ol 0 mM trehal ose
di hydr Apes %mq@wavs f‘%‘éfﬂf)‘&% B, S RUORBRERINY ﬁf&ﬁulafm%l?%cr%&f 4pH of
7.2 Thﬂoﬁcétﬁfraﬂ#)ﬁ 8f ﬁ@ﬁl?yrﬁle\gastlﬁﬁe @ated QS*@'Hr% 1rt'oe': &ﬂn%:le@ 10np1d

formul ati on buffer term?” ers to a conposition
conpri sphng)hatﬁoé P et ,maman@ll, t0omM ttnebftiaf;eahhy(tf@ﬂay@f) Hod VAIYd ppbisgrbatcii et a [ 0064]

160 mTRARRT Fot-. b dint 6 oeitat bEd HanyaErian Csds: (99 M BB apbrband 8o,

buf fer tgthaRkt @fhy8rate, 0l0l1%, GANY f&-tec@d %Yfeﬁ&t'ar@{llé% ng ﬂe@sﬁ@fnaﬁ%%h
G anul ocyt e-col ony stimnulating fact or is a hemat opoietic growh

fact or albraeingdtintan g@méowfmcqi@mmuldmgofﬁcmewn@mhﬁ puity pdsvasiredby 8H- of

G CSF r t napid i ctl 28 of a neutrophilic |eukocytosis. Another
i mporta I%?H(I:ntsc\illy\r;bd a%%@ﬁgy %’;‘g{l is nobilization of hematopoietic

progeni[posi] cefﬂeSreslntsc(me RA IS 1 a) dddhdaedate B hishofethe agaredd®8 ocditddneux

et al, 1999; Roberts et al, 1994). This effect includes not only the
neut r Oﬁﬁ the first day of incubation and that the rate of aggregation increased due to increasing pH.

5. Effect of pH on rHSA-G-CSF Aggregation

[0152] Recombinant human albumin-human granulocyte colony stimulating factor at a
concentration of 15 mg/ml or 60 mg/ml was incubated at 4°C, 25°C, or 40°C for up to 10 days
in PMTT10 at a pH of 6.0, 6.8, 7.2, or 8.0. Monomer purity was measured by SE-HPLC at
day 0, 1, 7, and 10 after incubation.

[0153] The results (FIG. 11) demonstrate that aggregation increased with increasing pH,

and accelerated by increased temperature and protein concentration.

6. Effect of pH on rHSA-G-CSF Bioactivity

[0154] Recombinant human albumin-human granulocyte colony stimulating factor at a
concentration of 15 mg/ml or 60 mg/ml was incubated at 4°C, 25°C, or 40°C for up to 10 days
in PMTT10 at a pH of 6.0, 6.8, 7.2, or 8.0. Bioactivity was measured by Bioassay at day 0,
and either day 7 or day 10 after incubation.
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| i neage but extends to other single lineage and nulti-Ilineage progenitors
and pluripotent hematopoietic stemcells (Mlineux et al, 1999). G CSF al so
i ncr easeswOhel1008B43ul ar events that are part of the def emrsg/useciani2sin

agai nst infections by primng neutrophils, thereby increasing both their
phagocytic and anti-bacterial activities against opsoni zedSt aphyl ococcus
aureus. G CSF al so i nduces chenot axi s of neutrophi | s and nonocytes and

adhesi qf1 £ fﬁ‘ﬂéﬂepmﬁs' &0 éeYH r(%fel%'te in}2GBnsBHB11EE-AF ankPREVG. [ﬂqggcl i cal

Reconbi nant products e currently approve or a nunber o
i ndi catassays 10,006 télhwblhtverd Ibietep fioh 96 e\re:bltrnmropdmd ai WélertmatadazvutloNEUfG

t r ophi | | t t hi onyl
& Cor: e g ho g st ahiroBie baay S P02l eyttt
peri phew}rcrr%tl '@ P3Hr)- ?hﬁﬂfélﬂe%f £BY¥urk eﬂra%éiletvel%mmtsyﬁmem a9 %btam@&taya

after osuppr essive chenot herapy. Filgrastimi ;@?r ven by dail

subcut a[ﬁIeIilnTély(ns@e mrqplev@tatl@n, wRedsfternygneds tHomstatistpoal gread yoyd, elrcerneasurement of

N T AT e N

i nci derfegr-pdrameddr idgtio %ﬁdrepmeso Talp@t (b emi1s) Wwae detétrhi@edy REQSY PRI ESSI Ve
anti-cancer drugs(Hol nes, OShaughness et al, 2002; Geen et _al, 2003;

Neul astRapieINs SFAEPOBGIAS.a efative ppivasy & ek GRRGIAPO OB PPMPRIRIES &0 vidtal bumi n
HSA r e human

G roun S arsRnSe R EHANE R DA e BRE b I RUAIN LB Epden fREPE, 01

per si st(iEEgO|refetelnee/d3(rit)lﬂaatpie()ﬁ10‘0@r over 20 days. HSA | acks enzymatic or

innunolo?lcal function and. is w y distributed in vivo ang is known to be

a carrild 5@]0r“ﬁfg@l&ﬁéﬁ{@&@@ﬁg@gﬁ@&thahathéty@[deéA-@-(B%lﬁnWﬁs S carrier

prot ei Ny WhiabthediweAeh u%gtteh\ﬁll f&év physi ol ogi cal concentrations. Both HSA and
reconbi nant human al cbum n A) have the same long circulating half-life

i n humans. Research has shovvn that therapeutic proteins genetically fused
to human al Bum n Elffectaiof $alt concaitration phaggregatibmof NgSAeGICSE f e
characteristics of albumn (Syed et al, 1997). For exanple, a study in

r abbi t JOhSH sTimMnnitcmamgthef thalrHA- Gi@SEBOﬁ@éinlfsuheidnm wasbdumilled by altdthg ol d

greater t han no sed (Y h e 9 Huna | bumin, a
pr ot ei riHPMEEH o Eﬁwﬁ é@fm Sjify ¢ etsgmfluﬁé ?e%%%% marﬁlvﬁelré% 9of U s.
Pat ent % 1ds WS a&JagateH $or' € 954t /60% A H 2t 2158l GRHdRoRPH atigoPf the
osnotic pressure of serum and also functions as a carrier of endogenous and

exogencﬁmMLil@raNUéZOmM qyrSQSMta,ndHSbsehmntbfltﬁmctby SEIEPLG. produced by

t t h Th duct nbi A)
S| NG A SR R R T R R L
Tr eat maRbraphfiéh @1GSK).0069] Primary prophyl axis with granul ocyte
col ony- st rrul ating factors (G CSF) is

8. Effects of phosphate concentration on aggregation of rHSA-G-CSF

[0159] The ionic strength of the rHSA-60mg/ml G-CSF solutions was controlled by
altering the amount of phosphate in the solution. The formulation buffer was PMTT pH 7.2.
Samples were incubated for 1 day at 25°C/60% RH, and at a phosphate concentration of
15mM, 20mM, 25mM, 30mM, 40mM, or 50mM and subsequently tested by SE-HPLC.
[0160] The results show that increasing the phosphate concentration decreased rHSA-G-
CSF aggregation (FIG. 6).

Example S: Preparation of therapeutic NEUG-2
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recommended for the prevention of febrile neutropenia in patients who are
at high risk based on age, nedical history, disease characteristics, and
nyel ot oxiwot2g1000i8343ne chenot her apy regi men. The Aneri canP&odisety/oof23] i ni cal
Oncol ogy (ASCO and the European Organi zation for Research and Treatnment of
Cancer (EORTC) recommends the use of G CSF when the risk of febrile
neutropeni ais approximately 20% The U. S. National Conprehensive Cancer
Cent er fjor Qﬂ% i Iy E yl axi s
when th[e ri skﬁElgI febrl ﬁneut ?%%fgﬁ?lgﬁ?&sl Sﬁfg?%stfgp%g%ﬂgn gﬁgr%ﬁ%géﬁah

i ndi catqoocmmfatl@qu;fonmldyﬂlmmsludbﬁéNEU@atri()s(bmrgfmlfmﬂ’rMWzﬁéﬁﬂ (¥peM a is at

I east 20% (Smit h et 006, 2005 I mer et al 2006,
capte syne d8or pramish Sy IS0 oo P RRIPACIS factor o ( CSFs)
' S r ecquYsz)deekst @il | @y 's%@%ﬁoté@sstdi”féﬁ{eh}ﬁt@fl aﬁ@bﬁﬁﬁé’hﬁ%ﬂ%ﬁ@?&?&v@éﬂ%sr egi mens.

However, the added Ccost of these treatnents is a significant consideration
both i rshotve fQINSEUéhh(S@sp@oll%Iﬂ 13)in parts of the EU and may | ead to

ol 1 of pilDreg +SFCRGLaRS bishaiy SO bERHET Ay Mo beed B bl bBRYE: o
2006; Aﬁﬁﬂﬁva@bre@hred&@%prom robhstedst BemE fo%ulﬂﬁin}’fbﬁﬂhp ﬁ%_aﬂitﬂstorage at

Pol ynucl eoti de Fragnents and Variants A Fragnents | resent
i nvent |Cé1ﬁlqab51fe§{atsmﬂ 38i 1P PEQVBEF 2 @iablﬁ @er?élﬁt witan @mredriﬁalaﬁ BicH lifg) DEMGr2

r ot ei 1T
rvent 1ot PR e e B B e O R
G CSF pooh@ation aik(bplﬂaidnchl’\@élbfdﬂﬁl,edqﬂﬂhﬁaiceaﬁ&wﬂmdhegfau'&adim prot eins of the
i nventi on Even if deletion of one or nore am no acids fromthe N-term nus
of a pr e|n results in nodif ] f or mpre biol ogi cal
functi myple bp, @Eﬁ#s%qtl\é]i‘:ﬂ&aéﬂlﬁgﬁl ﬁPa&ﬁ[ﬂG' ﬁ@ﬁ‘ﬂ?laHPBﬁm n fusion
protein of the inyention, other therapeutic activities and/or functional
act i vi tI0ked( eTaple 3showpiicadysiagienysal icemparghility o§NEN Grd the serdare [otgii 1ity to

bind a n fgﬁ;ﬁ ) «p

pol ypep%I Fggspvﬂﬁ égﬂglrléﬁrgg dgﬁgﬂfgﬁggﬁgfeﬁg%e&%%?é ?gjlnnt %lagfgéntcll)bodl es
whi ch rmeecmgrleae paleeyeowpl ‘B8 meansmbtideerhoneds of t he pol ypepti des generally
vviII be retai ned when Il ess than the najority of the residues of the

f ete pOlbARPS! PRysidchehGcm ¢Emphrility st NYLBG0, 'NEUGVW%@WE@GW”' cul gr
poI Y eptide |acking N-termnal residues of a corrp ete poI ypeptide retairfs

Suc 3
desch i bod herd] n and ;;;;;@ﬁﬁgggy g, a VT s areant [ e e o
mitgn wth a a&rgﬁytﬂ ther(lo(B 5 "t(ﬁ:ff'ﬁ}}&r McidleaPPl MOCRGEH 16685 g I5RY

ret ”Aﬁ?ﬁﬁteb' Pl QGidigd 9 ! gBNo9eNaGaslr)| o fvsods” fﬁ"ﬁ'{)zso‘ﬁ‘i‘p“ 626004
Cco STt ot f cvvlaa STX—anTiTo—ag o resrotes ey
Appearance Ylsua . CP CP CP CP CP
mspection
pH pH electrode | 6.5 7.3 6.0 6.0 6.0
Protein
concentration Aoz 4.7 mg/mL 21.3 mg/mL | 64.5 61.4 62.0
Osmolalit F(r)?ztzmg 316 313 305 310 313
y P . mOsm/kg mOsm/kg mOsm/kg mOsm/kg mOsm/kg
depression
SDS-PAGE
educed: educed: educed: educed: educed:
(Reduced Reduced Reduced Reduced Reduced Reduced
) and 97% 100% 100% 100% 100%
Purity
Nonreduced, | Nonreduced: | Nonreduced: | Nonreduced: | Nonreduced: | Nonreduced:
Coomassie 92% 95% 100% 100% 100%
blue stain)
Purity SEC-HPLC | 97.5% 97.5% 98.9% 99.4% 98.1%
Purity RP-HPLC 73.0% 82.5% 86.3% 88.5% 87.5%
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of ten evoke an i nmune response.

[0071] Accordingly,

fragments of G CSF

protein corresponding to a GCSF protein portion of an al bum n fusion
prot ei n oVotzhw/isasent i on i ncl ude t he ful
pol ypepti des havi ng one or
the am no acid sequence of the reference pol ypeptide (i.e
ei n,

pr ot

| engt h pr ot ei RCAAISAAII021E235
nore residues deleted fromthe am no term nus of
a G CSF
or a G-CSF proteln portion of an al bum n fusion protein encoded by

who! p—teger—-epresertma—te—torad—aaH e —-eSHes— o
ref ef ence pol ypepti de (4. ?U§4C-SSF Q? i, c§ﬂﬁﬂp' e E%F??or of
an aj bumin fus q¥h%m$teln(gf“ﬂg§’igigﬁ{tﬂ )|, hn%?nbés def.i ned as any
bol 3 to afhiis | &5 SHIRLChs ORI | SRttty Ll
fragh@mtrs of sa un Iype) s corj ndlnq oan alp 0n protjei n
por t | deterofenaity A nln fu5|5§pprotﬂﬁng%f t he gﬁﬁgntlorﬁgﬁﬁclude e’ ’f ul
| engffh protein dS polypepii des havijng one or |[nmore resi pues del etled
f r onp Ruhgy ani no géiver NUs |afontpamblni Gompeilde sl leof| Gorparplle ef Epfaparable
pol ylpeptide (i éam palbumn |or a serumalbumniportion of an albudgin
f usi pintapraései n) . I n preflerred enbpdi nents, N-term nall del etions may be
descl (ehedtcby t heSIgaRer al| 5091ND4 a MR 75B5, Mkere 585 [iIND a whol ENDnt eger
repregesé) ng the total nunber of am no acid residues|in mature| human serjum
al bum T —amd—T TS def TgU,gs any Tteger ranging fTofr 2 to 579
Pol | 8F€%5|de>Naaﬁ@ﬂmngl5 g pol ypept i des| ause; al so |ensmnpasspdosry the
i nve fﬁ’ e petdidnciapal ﬁ%gggf TDHKY t ernbRBEKSdel ethAmmss may| baHdsscr i|bed
by t anéral formula phere 609 is a whole integer fepresentilng
the ftotal nunmbppeniific 'no acid residues in ff mn,
and nﬁ?gmﬂeflnngégﬁmggg i raﬁ@Fﬁ@a@?oﬁgé&?%$gg\QbB%ﬁ%nuc g&%gh&y
enc 1y L IIUDC UI _y}JC}JLI UCD al © adlf S5U CIIbUIIpIaDDCUI iJ_y L IIC I IIVUIIL UIT. LOOT:]
Mor elov ks Hést aghBRSS B¢ gl bunin fugi on protef ns of the inventioh, includg
the Fadil prhemot PYRYBOE n [fIG8PBR protePiinas weldPras pollyBephi des %Rﬂ%g orle
or re resi dupR 8@ eted fromthe|am no ter|nnus of tlhe al bunip fusion
protin. In parhkﬁgkpr N-term nal deletions may be described py the
geney al forml anpydO where gq i$ a whole jinteger representing thetotal
nu ok, am np ]%ﬁkd;5§suggﬁ% in 1h&)@¢bun1nUEQS|on pregd.ein, ap dnlls
deflneé as any £9eL rlangi ng fr)n1 to g mnus 6. Fo ynucleo I des
encodi ng t hese ﬁﬁ%g)ptldes are also enconplassed by tlhe invent|on. [0074]
Al soLas nentio ave | even if fleletion of one aor nore anmnaolacids frdm
t he nus pPKinGid er mi[nu a rehesence |pal.gogepti de0(063g., A<@HWBESF
pr ot I\‘EFIHIO %8 un attidinimic W ME | EU/mg EU/mg EU/mg EU/mg
g;?fual Threshold <4 pg/mg <4 pg/mg ND ND ND
[0165] Process related impurities (e.g., yeast host cell proteins) and product related variants

(SEC, RP, and IEC-HPLC) have been consistently reduced as the processes for
manufacturing NEUG-0 through NEUG-2 have been developed.

[0166]

comparison of NEUG-0, NEUG-1 and NEUG-2.

Tables 4 and 5 provide a summary of the formulation history and formulation

Table 4: Formulation history

Recommended
Process Form storage temperature Formulation
NEUG-0 L o 2.94 mg/mL sodium citrate
- F 1 -2
(toxicology) rozen liquid 0C 4.38 mg/mL sodium chloride
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protein; or albumn fusion protein of the invention) results in
nodi fi cation or |oss of one or nore biological functions of the protein,

ot her furwOi2oraI83sdti vities (e.g., biological activitie®CTAlS2010009128D

mul tinmerize, ability to bind a |ligand) and/or therapeutic activities my
still be retained. For exanple, the ability of polypeptides with Ctermna
del etions to induce and/or bind to antibodies which recognize the conplete

or nmatore forms of {1Te porypepti 3
t han tlhe majority of the residues| of the conplete opNBLUL S, RAlypPeptide are
removgdd fromthe Cjierm nus. Wether a particul ar ﬁgtggegtl e cking he
N-t er rat—andfor—Crtermmat—restgues—of—a—ref-et 9] Il’ﬁ,PSCOH‘: cl ok Lou NS
therageutic activity can readily pe determ ned by #ghﬁAnIlﬁ&§ P4aSck i bed
herei rl and{gf;01 her se known in fhe art. [0075] t% nventi on
furthgr iI;lRi\a{tic%ﬁ:algo y pemthildescadiavl ng one€-8¥€ nore C§ gééldehﬁﬁed fronp t he
car boxy f the am no acid sequence of a smbte
corregponding to a CSF protein portion of an aI S|on proteln of
t he i rireptt+oen—tn p“rtibular, Etetr-rhed deletiu.s “scr:uc byl t he
genercl fornula t3 n, where n ik any whole integ Y Y q
m nus ) is a whole ipteger represent|i nber of
am no |a %d r S|du s| i hyaphiletecabnce pol ypei€Ci de (g. ” roteln or a
G CSF |or PS8 bn of an al bunj n fusion prot eiln
ponnLcIeotlde or al bum n fusion gonstruct). Poly f% 85 encodi ng [t hese
pol ypdpti-des—are—alFo—enconpassed-by—the—irventigal u07“, Fr—additon| the
presert invention pfovides pol ypeptides having ofe?d Oﬁggi Walgel ot ed
from tlhe cg&E&gy tefninus of the fmino acid sequdnte oF in protein
corregqpondi ng t 0o Bm al bumiduigor ot €] n por t2-g3@ of ar ?) gh protejn of
the i fveftTSh @D phrticular, Ctlrmnal del etior m i bed by| t he
generdl forrmula 1 tp n, where n i any whol e intd W?@ﬁﬁl g from6 to 584,
where 1584 _is the whiblg int eger—ro 1 6On||n’hnr aof cid
residyes in mature human serumalbumpn mnus 1. Polynucleotides encoding
t hese |pol ypepti des are arﬁﬁegnggﬁnﬁﬁﬁﬁﬂﬂﬂmn{aﬁanMQﬁtIOn | nparticul ar
C- t er rf—Rrat—eet-etors—Fay—Be—deserbed—by—the—gere - ere
nis gny whol e integef rangi ng from 6Currea0@linighgre 608 i s t he whol e
integdqr representing the total nunber dbroamtation adi d resi dues in serum
al buni|n mi Ausipient Pol yjnucl eot i des enclodi fliguihesse ol ypepti des are al so
encongassd&drmylatioie i nventnitial Clirdair 7] | vophalised iformHe present i nventi on
provi des paitygae i des| havi EWRE) or nor ENEEGi2dues delRatigalkedambahge carpoxy
term rus of an albumin Tuston proterjn of the 1nve I
g— ;[ gr M nal délPéti ons jmy be&Odesoki bed bySOtm@/m@eneri1 ﬁfiﬂéﬂfﬁmeﬁfﬁnﬁo wher e
Higher ionic strength reduces
Sodium Phosphate 10 mM 20 mM concentration dependent
aggregation
Mannitol 200 mM 180 mM Reduped to provide iso-osmotic
solution
Trehalose dihydrate 60 mM 60 mM Unchanged—acts as robust
cryo/lyo protectant.
Unchanged—inhibits
Polysorbate 80 0.01% 0.01% nonspecific aggregation and
adsorption
Lower pH reduces
pH 7.2 6.0 concentration dependent
aggregation

Example 7: Testing NEUG-1 and NEUG-2
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any whole integer ranging from6 to q mnus 1, and where q is a whole

i nteger representing the total nunber of am no acid residues in an albumn
fusi on prwOebr/ms43the i nventi on. Pol ynucl eoti des encodi RgTIUSRGI®/021235

pol ypeptides are al so enconpassed by the invention. [0078] In addition, any
of the above described N- or C-term nal deletions can be conbined to
produce a N and C-term nal deleted reference polypeptide. The invention

The.an no and | ne e bR 12 Hbsp g cbhcciRafol BnoR o A 72

having residues mto n of a reference polypeptide (e.g., a G CSF protein,
or a G[CB¥|prbicaicsulpatitplayed od FHGE. Alshenrinmorousrr parifyrrotasired dy SHREPLAWENt | on,

o ot o robporRENT By 2 Pl BT ARy e N, SD B
fusi on RERNSIDRIEARE oY, @ ROIPOMBHAR! K0BEDS 0BTl [ USLAPIS eORbUEL Of

t he i nvention) ere n and mare 1ntegers as descri bed” above.

Pol ynudliforchdasteencudemptionsste: pogyplehd ital &) mganlabmbwerrdumbatdad 2y t he
i nventinton 4b0(%79% The E}Eesne t.application is also directed to proteins
cont ai nPhgt PR BERE PRMEAI 4SSt about 80% about 85% about 90% about

91% aljouss|9 2% suRbeHéw B3 UpnidRMitre AdUHon BB itPRUe dRewtd YotrHaLoUCSP 406
about 98% or about 99% identical to a reference G CSF pol ypeptide or a

r ef er erfeacentistigisoipl tg dépmatal BeRMAdL0/e. hiormplgtionpufiferag megsswed RESEof . | n
: . Ceation i o d Lo !
ol y et HoaviteaR T E NPy 208k GaL L 04 e faBEh Ot Prbon: "o156 mbout |

92% about 93% about 94% about 95% about 96% about 97% about 98% or
about 99% i dent i déffedtoof |gfl @andphespici ty pemden tdasioh ani apgrédatioanf nHAaG-AGSF

sequen and C-term nal letjons as descri bed ab cl eoti des
oncodr i o tnBRySatmaed mFECLE shOuh et ah Ry e MRt I Gos0)
Pr ef er rggniQHRPE RS EIRICHBASMRYES 02D 5INBOVORENDE £ hallr®al HeASIBNISdHRAPI 1 Si NG,
or alternatively, consisti ng of, an am no acid sequence that displays a

u

t her apetMTE2@(610i ariip PMERBIOSF2unct i onal activity (e.g. biological activity)

of the pepti de sequence..of the G CSF protein qr serumalbum.n protein
of whi dBr{HE K AS RIS DRl dpe i igBle B A Bhert MR ab B RIP Y o

pol ypemsdeor Ha@hiye fdrsampes i @begil GaPMT T2016.¢ rinuaGeR Bl Fer Bhatagiaapldsy
active fragnments are those exhibiting activity simlar, but not necessarily

i dent i dagubated uaderthe pame gongitiangdn BN NN 2 fumpfatiop duffeedwntediafyént i on. The

bi ol ogi: RV the fragnents may include an inproved desired
activifga%%%ng%%% %gééd undesirable activity. B. Variants [0082] "Variant"

refers to a polynucleotide or nucleic acid differing froma reference
nucl ei ¢ aci Bd.or FdPLCepmphisobwf NIiGiInvergueNERI-2al properties thereof.
General ly, variants are

[0171] SEC-HPLC analysis and RP-HPLC analysis of NEUG-1 and NEUG-2 is shown in

FIG. 14A and 14B.

4. Charge comparability, peptide mapping and purity of NEUG-1 and
NEUG-2

[0172] The charge heterogeneity of NEUG-1 (referred to as “1P” in the figure) and NEUG-
2 (referred to as “2P” in the figure) were compared by IEC-HPLC. Results are shown in FIG
15A. The identity of the two peptides (NEUG-1, “1P” and NEUG-2, “2P”) was also
compared by peptide mapping as shown in FIG. 15B.

[0173] Purity of NEUG-1 and NEUG-2 was also compared by SDS-PAGE and Coomassie

blue staining as shown in FIG. 16. The samples in each lane are shown in Table 6, below.
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%gt 45

degr eesvilet@ictstration! 11506&d 20 yn@me. Simpios & crefsdiea ahd tHiwkdXronBCto 00 APeSDS at

about 68

condi t i BEsAAZE
Ausubel
G een p[ﬂbﬁ]

am no. ADv ERaNEe at

[01

degr ee

d

sh 1 ng

6.

76]

Cel si ,
ng@s

or
HWH“WS“@H&
MR &l ndlcafedtﬁat’Nélu%gagmgdéés

assocl at es,

ed by the invention.

| east,

for exanp

Short-term stability

SECoRPslEG-|

3{&

| e,

& Sons
pages 6n&uctd Ge@a&atwncfoﬂbdtﬁ oBJ) (PM’BT wm Q) enot med’e GPMTM@@%N)Q f(brherkmopdjuﬁaspt i des
[ 0085] By a pol ypeptide having an

95%

er _other stringent hybridization
in the art (see,

691: Q)G&I sehﬁtlb@ﬂoeﬁ;éé&@ bha! Ol Ogy

for e

Samples of NEUG (60 mg/ml) in old buffer (PMTT10/7.2) and new buffer

(PMTT20/6.0) were kept at 4 and 25°C /60% RH for one month, then tested by visual

inspection, SEC, RP, IEC and Bio-assay. Monomer purity was evaluated by SE-HPLC.

[01

77]

xanpl e,

ork, at

At 14 days, NEUG in the old buffer showed 6 % aggregates increased, while NEUG

in the new buffer showed no changes. There were no significant changes for one month by

visual, RP, IEC and Bio-assay.

[01

7.

78]

Shaking

The effect of shaking-induced aggregation was evaluated with NEUG in old

formulation buffer (PMTT10/7.2) new formulation buffer (MPTT20/6.0) at three conditions
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"identical" to a query am no acid sequence, it is intended that the am no
aci d sequence of the subject polypeptide is identical to the query sequence
except t O 20108083438 ect pol ypepti de sequence may i ncl udeCupst@ofopizes am no
acid alterations per each 100 am no acids of the query am no acid sequence.
In other words, to obtain a pol ypeptide having an am no acid sequence at

| east 95% i dentical to a query am no acid sequence, up to 5% of the am no

acid r i ,
33?33ﬁ§20 gﬁﬁgi@%gkﬁﬁ£d§§l Qgﬁ% esg@ﬁ?l‘lﬂﬁﬁ[1 lzgﬁhﬁﬁg re?grence

substi r amno a teratrrons o
sequenanmanS%bCWmudﬁnqheﬂamhmdﬁiHPLéawb@xyﬁbenﬂinaI positions of the

refere mpno acid sgquenc e e term nal sitions,
ot or ety Brefgh fEASRcEP L. BRI derihtl SaluRi e staMettno R uence.
or in %@n&ﬁerwmaa%ﬂmo%wsuﬁﬁ&%ﬁe Wt Riuksteen %ﬁﬁ@lﬁﬁ@%@n&ﬁ%ﬁ%% [ 0086]
As a practical matter, whether any partlcular pol ypeptide is at |east about

80% alsbangc8BBppedsonse asa%sulatmﬁahakmg)/qﬂabmggegs%at hlb@gnamgz%y mhbat 94%
about 95%&1abpuh%16W'(qugt 97‘V1 HEIH} 8]I ornab 9&@{% %lcal to, for
st ancENSYE0 Indii b ebio B ot Al R bl SRR, 55 (Pe

invention or a fragnment thereof (such as a GCSF protein portion of the
al bum n fusign prEkidatioer an al bum n portion of the al bum n fusion
protein), can be determ ned conventionally using known conputer progranms. A

pr ef er rjgggoret IR xEiRings B1AI¥ Ringh & hRukeskoR¥8Eabhy (MECH) hAtWRSpHANET Y

sequence (a sequence of the present invention) and a subject sequence, also

r ef er r ddgh perfpsmaney load clrematageaphal (i RRE Nt can dg nis¢setodeensiotioneldtiondhg t he

CASTOS COIPIE SRS, AMAEEH AR 75 ALIBAHLMLAD RO oy S

subj ectIsQGHENE &S AL E M&P@éxﬂ@@éd%om%ﬁpdxdgexspauﬂaeeﬁd TBOL Bafpaesi wgeaci d
sequences. The result of the gl obal sequence all%pﬁent i S expressed as

percentan?]d’é?’f’c b yize prcdysidny domaogiehe f Shis ad YHsPIPASTBE 2 rnd JEG @iftar

align Kk
penal 1y L A A Sua e ey SR arpRAF KrogedFlate
Si ze=s eqddifteindecgtdxidaGap, RebE Y -bereGagd. SUenfRarpadithy afid @&ty iWabdiaw Si ze=500

or thejJen t h_of thg,és ect no aci d sequence, whichever is shorter.
[0087] fPim girsheppjindd e%h is shorter than the query sequence due to N

or C-tappefalngg!hat béEﬁsshoGzﬁtto Qﬁ?lfa?z‘éﬁﬁ tlféfprbs!%hé‘er Sy AR e RRSde. ATHETRNEAY T
correction nust be nade to the results.” This i s because the FASTDB program

does natxidationudentifiod infdluda{d/sG4t dratil Adl Met-201c Mdtaidé, afd MheS4ubj ect sequence

at ¢ he NESA MR R R R R E6) 20 BBV bt vty PR BFRIRRRSE bl ™
i denti takp b@r@wﬁ;@%&ﬂ PRy xER ((Plghtaérb@gaﬁd'@PB ypRer) 18f 1 hesi Aras AkightfRaguery

sequence that are Cterm nal” of the subject sequence, which are not
mat chednecisgned paik ﬁu‘gng;@ A poOHE tlep Bais)peek is shown in samples treated with

H,0, by RP and IEC; samples treated with TPB show a peak eluting 3 minutes after the
main peak by RP and the peaks slightly increased and eluted 2, 3 minutes later than main
peak by IEC.

[0183] In summary, the results suggest that RP and IEC can detect different oxidized forms,
and both H,O, and TBP could induce NEUG oxidations at which are methionine and cystein
residues. The oxidation of NEUG does occur under stressed conditions, but there is no
indication that it represents a major degradation pathway for NEUG upon storage and there

are no significant changes on their activities.

Example 8: Exemplary characterization of NEUG for pharmaceutical use

-45-



residue, as a percent of the total bases of the query sequence. \Wether a
residue is matched/aligned is determ ned by results of the FASTDB sequence
al i gnnmentwOThimgspsacent age i s then subtracted fromthe perasaeloiogensity,

cal cul ated by the above FASTDB program using the specified paraneters, to
arrive at a final percent identity score. This final percent identity score
is what is used for the purposes of the present invention. Only residues to
the N rigly CHEEOEOMMOrk Yol 6 wekH aafc%duwﬁ%%ﬁﬁ@enp hrofedchgd/ al i gned
wi th the query sequence, "are consi dere or the purposes of manually

adj ust ilog deepmelno@intsmgihnNHQGQqno&ss Thagenem), tionN U2 fgrnrdsgiodueclpabi t i ons

outside the f N- and C resid subj ect eq ence.
[o058] TEOFTGREAINST bstegatpiG gL tf NESCata s Shi Gt dBgTehksths i gned
W th a tpnas h&%o&lbl@d%tﬁ@%?é@%ﬂ[@ oA . NREREIAERN. 0cd6M800t Y. The

del etion occurs at the N-term nus of the subject sequence and therefore,

t he FAS)I‘)DBZ%QQIgmﬂeQﬁWHY)@sl MUQ%WS@MWQ?H}QSHW a(]7|1@2ﬁﬁé)rit07iﬂ)26w first 10
resi du Usp The ai red_.resij du resent 10% of the
equendt! e cre B Srss b o e MRE Mgk B FRUN T Tt ched t ot al

nunber of residues in the query sequence) so 10%is subtracted fromthe

percent identity gppaganc wiskAdndpéctibe FASTDB program |f the renaining
90 residues were perfectly matched the final percent identity would be 90%

| N anot[pegs)exp ppearan @ Mesice TSYBNETIG S RAY B8R Scl By SRURRINGR ML HsiRg 100
resi due query sequence. This tine the deletions are internal deletions so

t her e dpevaieilbwnigateng BeoreyeentNighd pgaanst ebhdckiandwhitedaelgpestk sequence whi ch
are not rratched/allgned with the query. In this case the percent identity
cal cul at ed 3)'5?8 is not manually corrected. Once again, only resi due
positions outsid he N- and C-term nal ends of the subj ect sequence,

Cuery s ARG AR TR TR P it BRE Ru B BTG 2. w0y %hstgfe

t o madetdndhrdiAGoRUrOPHET aGhmbR&FINEISE Rasinideeivet @id rdcBRRBA] The variant wil|
usual |y have at |east about 75% (in other enbodi nents at | east about 80%

about 85% about 90% about 91% about 92% about 93% about 94% about
95% about G6% dBvnelabitoby feeing P8 or about 99% sequence identity with a
length of normal HA or G CSF protein which is the same length as the

var i ant[01$8 ol kegysmelalityeis detprrained he fiserinepeintiéensessiam Hondedidatiaguience

| evel is_det el m. ned Si.C L nment Search Tool) anal ysis
usi ng tpr?rf% ol S thi %%]I%c?r@ég éa":l’% eﬁlon ga%?AI“ It%lmteasur%qlagt n, bl astx,
t bl astn and th astx (Karlin et al, Proc. Natl. Acad Sci. USA 87: 2264-2268

(1990) and A.t schtdncedtratibh by rasuring@he 206 BiMke(at288)m f ul | y i ncor por at ed
by reference) which are tailored for sequence simlarity searching.

[0188] The concentration of NEUG was determined by measuring the absorbance at 280
nm. Protein concentration was calculated using the empirically determined extinction
coefficient of 0.54 mg *mL*AU.

5. Identity by ELISA

[0189] The identity assay used a standard sandwich ELISA format using methods well
known in the art. The assay was based on the specificity of antibodies for both the G-CSF
and albumin portions of the NEUG molecule. Together this antibody pair can distinguish
NEUG from G-CSF, HSA, or other albumin-linked proteins.

6. Purity by Coomassie stained SDS-PAGE

[0190] The purity of NEUG under denaturing conditions was evaluated using SDS-PAGE
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[ 0090] The approach used by the BLAST programis to first consider simlar
segnents between a query sequence and a dat abase sequence, then to eval uate
t he st atiwoOi20vl0834i3gni fi cance of all matches that are identwidse@doardsfinal ly
to summari ze only those matches which satisfy a preselected threshold of
significance. For a discussion of basic issues in simlarity searching of
sequence dat abases, see Altschul et al., (Nature Genetics 6 : 119-129
(1994) )y if06EbSid wlihY SLAGRS RRFANiReP GEPRIGIRE witlte \WARLERIRARAEREr s Tor
hi st ogram descri ptions, Ignnents, expect (i1.e., the statistic

si gni f ipoendeartahyses Hdbldcilar weighomtikag amdtadWleld Gagterenst stadab asec slsguences) ,

cut of f, trix and filter are at the default settings, The defgult scoring
ot 11 x 0854 oufp B, AfirsliFoloras i LM sBioRt Cor RS BRND2 ot 11 5
(Heni kqjukit@let@mined ¥t ddBItbmeds ahis BthoddSAs EPridf8} %o dQ8&PrddRR2) . fully
i ncorporat'ed by reference). For” blastn, the scoring matrix is set by the

rati os reftefiifpurtics uhke as éiwearsl score for a pair of matching residues) to N
(i.e., the penalty score for m smatching residues), wherein the default

val ues for and I . -4 estiyely. Four blastn paraneters may
be adj ust edMas foﬂ?rgt@y@%g S&‘;lgf)& Srﬁgéﬂ‘gﬁepenal ty); R=IO (gap extension
penal ty):.w nk=l en rqg hits at every wnk.s th position, al ong
Phe- qudbistt' 2t mipRarBLEEwiRE feturiuadiomiGon ot Pri Ghiath S adet

al | gneIIh S PAIGE %H%ﬂ%r%ﬂa)inin%@n%ﬂé&i wat anhitcBli@sdnip 1D BLEBY RE S£Withs\ds wer e
@E9; R=2; wink=l; and gapw=32. Bestfit conparison between sequences,

avai | apreéuding ageat IG0G tp aedaus Saepiisorerd aded up tos1 OniXlanar Metecelas wagbtE50 ( gap

creat ! 9. RENMINNAN AENSH, (AR PULENILONRENFLE Ml Afe: caui val ent

settings in profeln conparisons are The

pol ynuddl@dlobhieredarth@pdsvafstdined Wity iRitet alonifyis6 ey Botl Eenahfp@dtiil didisndes t he
codi ng reg{aons, non-codi ng regi ons, or both. Especially preferred are

pol ynucin SERYBANEERS iR HECdBHetTRING FORIPREPHTY BRfdy e NETY ( pesBfewand teisence
SUbSt I tuf oS T?ﬁ%tﬁé o uRl SBLELION Tov R éjg(?%gan@&@éss&&steﬁf operties or

activities of e encoded pol ypeptide. Nuc variants produced by
si | ent isphstiet uti ons due to the degeneracy of the genetic code are
preferred. Moreover, polypeptide variants in which | ess than 50, |ess than

40, less th 30, . less than 20, |e an 10, or 5-50, 5-25, 5-10, 1-5, or
1-2 amino aﬁ?ds a‘?‘g‘téfﬁﬁ'sé}??ﬁf‘g'&s"’ﬂmad, or added in any conbination are
al so preferred. Polynucleotide variants, can be produced faor a variety of

r easond Ml Theyurishef NEHS visiss AaBsoaditionh Wes pvaAuased 5IRE §126 CHYSION change
2 ) : . hands
codons Hﬁé.*‘%gf}#?@%i ol 19y ds afT§§o‘Fia%§ G@ﬁ%dgwmbc%‘f&rﬁﬁ gg‘%z nfiR330 Gch as

yeast or E. I'n a preferred enbodi nent, a ynucl eoti’de of
t he i nweith arsoehiicmobiic pias cotmestmi vl phosppatetand sulédte.aPutlyloi NEUG msison
protein is optimzed for expression in yeast or. mammalian cells. In a
Fur t herClsFRiad B ALHAaR ARaVRLO BT [JEIA5 T Eb e i poakr e Okt ppairea at

280 nm. This assay detects product-related sizing impurities, including dimers and

aggregates.

9. Purity by Reversed Phase HPLC

[0193] Reversed phase HPLC was used to measure the purity of NEUG. Samples were
analyzed using an Agilent Zorbax reversed phase column (StableBond C8, 300A, 5um, 250 x
4.6 mm) with an elution gradient of increasing acetonitrile concentration. Purity was
determined by calculating the ratio of the main peak area to total relevant peak area at a
detection wavelength of 215 nm.

[0194] The peak preceeding the main peak in the RP-HPLC assay has a mass consistent

with a Neugranin variant containing a di-hexose modification at Thr-133 of the G-CSF
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whi ch encodes the G CSF protein portion of an albumn fusion protein is
optim zed for expression in yeast or mammalian cells. In a still further
pr ef er r edwornthodisessat , a pol ynucl eoti de encodi ng an al burCh/uSasioon12psF ot ei n
of the invention is optimzed for expression in yeast or mamualian cells.
[0093] In an alternative enbodi nent, a codon optim zed pol ynucl eoti de whi ch
encodes a G CSF protein portion of an al bum n fusion protein does not
hybri di g i : i i . ai i under
A e S A s e S R
enbodi niemtlppmextothamodyyyi, mdzadMpdiayahas neotfaderedhipelatee Ahodés 1mmkaviaustien

porti o& of ag. aI.bug)l;](?ﬁIg#si on protein does not hybridize to the wild type
pol ynucdPEBPAGE MY d? gt he al bumin protein under stringent hybridization
conditions as described herein. In another enbodi nent, a codon optim zed

pol ynucl eot ifge Wpgtbn §NOBiBassaN (RFBLHY dellfprdliRPadigidt €i N does not hybri di ze
to the wld type pol ynucl eoti de encodi ng the GCSF protein portion or the

al bum nopg4t efip IQEUU'QMeﬂw%@gay% § cO08IEd By i SRAds AN bEYADH thO ARiudSon _
descri bed herein.[0094] In an”additional "enbodi nent,” a pol ynucl eoti de which
encodepfANIE-GBEclpproti&iratiquo NESet) @ils arpldttenh meshasicdn bpthdb €iST aidleSEHOGL

conprise,,.or alternatively consist, of, the naturall ccurring sequence of
that . GBS BrBreithO00 G ey ted Bt il migropBis MY 6t aiich encodes
an al bwEDGRr8feRisTo PR hdR§atof7°@n AMPH D Mol FcObutidh RENRS FORS1§RkrcCONpPr i Se,
or alternati veléﬁconm st of, the naturally occurring seﬁaﬁnce of al bumn

pr ot ei mulsed veith G péi/melliof &3 hibbyinivee for 4 houisyandcthe dtvielie MNActyndgsisdes an
al bum Si in S. ri se .al t ti-vely. ¢ i st of, the
1S T R SRR S PRGN BRORL P!

pr ot ei Mm@stitchRAt of B3G9 I]hykdsding inkBMdiRativatal adtn@fonRf NEIG cenghietsd wegs and
reconbi nant DNA technol ogy, variants may be generated to inprove or alter

t he chapedaledysing %@u&paﬁaﬁ@t%é@giﬁ@gm@éég%ﬁcéa@alp%@@mm} #HgdstermmedFor
. ! . A :
| nst a“ﬁ@esuﬂé‘@r ?e%t PRk nsa\%ﬂg.q%l%ﬁ{g %ts%%&a@&e s@%&&?ﬁP%{)%utev\?etn%lfatt&f @unus or

Ctermnus o e pol ypepti e pre nventi on out bstanti al
| oss ofcohipating ECAD vhiuk of rdderen {08 tlhrd to the ECS0 néthcaod stthple nhadyzddheithiar i ant s

of the jnvention ve C rvative stituti . By "conservative
substitth? ?%%ass?%ﬁ%r%e:r@gﬁ% @C%Esﬁ%aﬁwgéﬁg&juch as replacenent of the

al i phatic or hydrophobic am no acids Ala, Val, Leu and He; replacenent of

the hydroxylpq esigdisfuaPONADY TiAeshdl@M@RsaENt of the acidic residues Asp
and G u; replacenent of the am de residues Asn and G n, replacenent of the

basi c riggedlues e'-uﬁéthocf‘ & mARghidd I%Sidhﬁﬁﬁﬁﬁ‘?%ﬁhpl% istiASePEPIBhcfBiilydues Phe,
Tyr, and Trp, and replacenent of the
available kit (Molecular Devices Total DNA Threshold DNA quantification kit). The sample
was initially diluted, protein digested, and the DNA extracted. The concentration of DNA
was then quantified using the Threshold kit. This kit immuno-labels, immobilizes, and
electrochemically measures the concentration of DNA relative to a calf thymus DNA

standard curve. The results were internally qualified by spike recovery of DNA standard

within acceptable limits.

12. Endotoxin by Kinetic Turbidimetric Method

[0197] Endotoxin concentrations in NEUG solutions were determined using a standard
automated kinetic turbidimetric endotoxin analysis system. The kinetic turbidimetric system
is a refinement of the gel-clot method, and measures turbidity increases that precede gel-clot
formation. Limulus amoebocyte lysate (LAL) was added to the standards and test articles and

incubated at 37°C. During incubation, the turbidity of the reaction mixture was monitored
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smal | -sized am no acids Ala, Ser, Thr, Met, and Ay. [0097] Guidance
concerni ng how to nmake phenotypically silent amno acid substitutions is
provi ded,wbaniogsasspl e, in Bowi e et al., "Deciphering theCivhss@agm2i2as Prot ei n
Sequences: Tol erance to Am no Acid Substitutions,” Science 247:1306-1310
(1990), wherein the authors indicate that there are two main strategies for
studying the tol erance of an am no acid sequence to change. [0098] The
first (Nl

nat ur alssbéé}foijg%‘ﬁoon d%?lpﬁgﬁl?ﬁié&g%%éesis o@x E? P%ﬁbﬁn;? H{g%&lnggﬁﬂngﬂgen@ br?o acid
sequenadsurbidityi fHfneatmmtin ﬁmﬁestastlcle:mrwmpa@d valth tho tarbidity fommativa indent i fi ed.
These conserved am no aci r i kel.y inportant for protein function. In
cont r astan %‘?IiﬁiecuéYﬁ &nﬁgpétaﬁggﬁ%ﬁ%ﬁ?t% % substitutions have been tol erated
by natural sel ection indicates that these positions are not critical for

protei nfunctizon. BioHardeAdH membsanOfiRfaidnng am no acid substitution could
be nodified while still maintaining biological activity of the protein.

[0099] [dheg)sepndemblaat ﬁgyatféﬁ‘?ﬁetﬂ(ﬁf‘ﬁtsinﬁla@@Q{HEQ?ﬁl{eG%tﬁth PRl foRiaa0ISPO aci d
changes at ‘specific positions of a cloned gene to identify regions critical
for prottdnMicmebtal brmitFBest eheanpsinegtessthe guiberatvéablarorzagieme picsergnn a

al ani ne-sc agen raduyction.of single al ani fa |ons at
vy RabphiD (i S ERiahe) oS i s B iR oilon B Bl @y &
Sci enceynZdthehBiihe HIGR v&(lﬁ&&@)then-lﬂ]@tedi Sﬁ Wlstitic Prefam hleaﬁllne chlsempraplihen be
tested for biological activity 00] As the authors state, these two

st r at egifd§ miapétosicarell exdiluted mpﬂOcmbprﬁ steeiteephogplpte uffryed salior ERBR PTEE tam no
acid syp 1tn|g§ "Fh %Ht?re 155%1198% El?l%tgd Iegratxﬁglre 1§ Pﬁér%&‘t &1 C}\é\ﬂ'hg 'ﬁtlt%{ﬂo% Cth% fifianges

are |likeé e protein.

For ex aﬁahbr,anm&fanbﬁéhb@‘tb Hwetditolphicn&atte Qroﬁmaalwcs)targuﬁmdrlﬁcwatddm 3pr®t ei n)
am no acid residues require nonpol ar side chains, whereas few features of

sur f ace>$¢ dier Z1al Frysalle RAeea ﬁe@&%rhﬁéd)ybm@wwlg@w%(@,
hat
conser W@ﬁlhﬂ Esl A é&ﬂe&“fsgr) SHQ{SA# Uﬁﬁlkﬁﬁ HP& H@B%@e&ﬁﬂ%@ovg BJfES‘Ed Eelﬂg@ atic

or hydrophobic amno ac Leu aR acenent
hydr oxydf acebicl betsrofephiarbdcteha, asiepbac éfovavenHAthezaad diccdassiedites Asp and

G u; replacenment of the am de residues Asn and G n, replacenent of the
basi ¢ rBEIEHAELCIPETY Hrsresss @radnsmsy epl acenent  of the aromatic residues Phe,

Tyr, and Trp, and replacenment of the small-sized am no acids Ala, Ser, Thr,
Met. and G yl4- BesTungstencMudyvat i ve anino acid substitution, variants of the

Pr esent)q ay(ent ol AGh ki) AOLYRERY JsRirARLALILNG & SUARLI! yigpns of one

or of 't he non-conserve 0 acid resi e substituted
ani no aXEdGrsesipthsescreriptediin theyprevehcde \aneuefotmd edtungstti sogametungstetede, or
(i) po&e}{}e(? g‘;[el go%?urﬁ %gfy%lmrgstg c, aslrlletrilsotnh}nllj Edn%gtgteogndotﬁggs?ern org)lgigs \%fOSt arlll((ai \%6'2510

at various concentrations (500 ppb, 1000 ppb and 2500 ppb) at 2-8°C and 25 °C for up to

three months. Samples were analyzed by SE-HPLC, RP-HPLC and bioassay. There were no

significant effects of tungsten on NEUG samples after three month stability studies.

15. Characterization Assays

[0200] The following analytical were also used for characterization information.

N-terminal sequence

[0201] The amino acid sequence at the N-terminus of Neugranin was identified using a PE
Applied Biosystems Procise 494 cL.C protein sequencer. The method incorporates Edman
degradation chemistry and utilizes gas-phase blot cycles, an on-line PTH-amino acid HPLC

analyzer, and SequencePro data analysis software.
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acid residues having a substituent group, or (iii) polypeptides which have
been fused with or chem cally conjugated to another conmpound, such as a
conpound WO 20ai8asde the stability and/or solubility of pChaspaboyppepsi de
(for exanple, polyethylene glycol), (iv) polypeptide containing additional
am no acids, such as, for exanple, an 1gG Fc fusion region peptide. Such
vari ant pol ypeptides are deened to be within the scope of those skilled in

the art fror@ﬂ#gegﬁigﬁgg!%t;ﬁiﬁi_@lpl[@lol] For exanpl e, pol ypeptide variants
cont ai ni ng ' f charged am no acids wth other

char ge ne ] | C i i I
characﬂg?égti%%?ﬁgﬁgﬁkﬁgw?%ggiggg%ggégg%%%E%ég@%ﬁgﬁfg%ﬁ%?H%ﬁé%%%%@utical

f or mul girtASinPEDGesatapiss aeid atiatygedtgng b Oieaxeodaeay andkichug changt he
aggregate's i munogeni c activity., See Pinckard et al, din. Exp. |nmunol.

2: 331- 38 G5P)x 4-%&55) yiigh grobije pheses paitsissing of BggBugas! NaQlgFius megthodibas et
al ., Oy ' : ' - 10: - : [0102]
' speci o e AR bl b HUSOB R SRl L)

al t er natualiatiye ratiomshantquehtitafivagesnt s or variants of the am no acid sequence
of an albumn fusion protein, the amno acid sequence of a G CSF protein
amﬂorhwm&s?ﬁmanmn,vmmen1ﬂmfrmmmusorvmimﬂshmm 1-5,

5-10, 5-25, > or 50-150, amino acid residue additions,
substitutions, and/or deletigns when conpared to the reference amno acid
sequendﬁ.&)q]n P&@&E@W@Hﬂéﬁ%wﬁﬁ%ﬁ%tgmpﬁéleasﬁﬁuﬁf&r%f%ﬂ% YEVG: Pepfidear e

conser %ﬁ&sﬂg‘éﬁovyﬂt‘[ﬁérﬁirﬁleé%iﬁ% rlf%[@gf%(k) g]%ektﬂﬁ%dg%éf&%pﬁﬂag@ﬁ%t%ﬁl dient

enconpas e I nventli The pol ypeptide of the présent
i nvent iabuwtioandior hepticlo spmsawnoThapioton sanpls wWasifing deduwed avhdotheed ind thept | de

bonds or, difjed.peptjde bonds,.i.e, ,. peptide |[sosteres, an ontain
oo e, BB hiTies 90 <asiet oGh oSl b TaE feh SRl ot | dos
nmay be Jipdiibh.ethelYys&0 hORIde Rk Hi@lesRIHAE Ehhe dPSHoR®aP@Phratddaisleddh@nal
processi ng, or by ‘chemical nodification techniques which are well known in

t he ar tphagudRLade gfvicearcptaeprafide wang anj¥ MG PiagkdOPA-b &9 B sotuaxt & .Gaman X n nor e

det ai | nonogr.aphs, .As I in.a vel unbpaus .research.literature.
Vo 1| oA BRLEARC iy Bl B E Ml SR b e et e

backbongedd ditayanV retcd®k 8nd FilezraaMal QO (B0dioh ea@makospettréaéttowith termni. It
wi |l be appreciated that the sane type of nodification nmay be present in

t he sarfiCCHOSRIAY janigtige gylasspagtrosesie; ¢t wpiedsogessed usingercahsry ¥t i de. Al so,
a give i i: i fi oy : pti des
roy Do BraArhalt S Mo Rt Ak nERBY ot RRS uph ik THRAREes SRPREE oy
be cyclpeaks werchestabliskictl boutC-BSanchi ng. Cyclic, branched, and branched cyclic

pol ypeptides may result from posttranslation natural processes or may be
made by syntﬂetigsnetgoqs.,wpﬁﬂéggaéﬁgﬂga}nclude acetyl ation, acylation
ADP-ri bosyl > >
[0204] Mass analyses were performed using an Applied Biosystems QStar ESI-Quadrapole
Time of Flight (QTOF) Pulsar-i mass spectrometer equipped with a PicoView nano-
electrospray source. Samples were introduced into QStar by Hamiliton syringe and Harvard
syringe pump. The electrospray ion source was operated at 2500V with a curtain gas value of
25. The instrument was calibrated with myoglobin. The mass to charge ratios were recorded
by scanning the full mass range (500-3000 m/z) within the mass analyzer every second
throughout the allotted time of analysis. The resulting total ion current was analyzed using

Analyst v1.4 software. The mass accuracy of the instrument is less than 10 ppm.

Residual S. cerevisiae (veast) Host Cell Protein

[0205] The amount of yeast host cell protein (yHCP) present in the bulk was determined
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coval ent attachnment of flavin, covalent attachnent of a hene noiety,

coval ent attachnment of a nucleotide or nucleotide derivative, coval ent

at t achmerwoab1028B43pi d or |ipid derivative, coval ent att&chmsne10021235
phosphotidylinositol, cross-linking, cyclization, disulfide bond formation,
denet hyl ation, formation of coval ent cross-links, formation of cysteine,
formation of pyroglutamate, fornylation, gamma-carboxyl ation,

gl ycos I i i ogh

0] YOS A LIGR o SREBPEl G TR s AL BT Ol O RO LB prcteiny
phosphaleyived from, a pprksisgimof tha samagensi lzast usnd, to sepressdYEHG. on, sul fati on,
transfer RNA nedi ated addition of am no acids to proteins such as

arginylatio and ubiguitination. (See, for instance, PROTElI NS- STRUCTURE
AND ND_ECULM%&MMZ‘ ., T. E Crei ghton, W H. Freeman and
Conpany w Y 1993) ; _ POSTTRANSL COVAL | FI CAT

PROTE! hﬁ@z“\@ m?ﬁb Ff‘é‘gﬁ2 t B Difiordini’e i OICNQW%BT&%) us%ftfz (1983)

Sei f t ergelm@le thMakd thiEiNzY ARl ml‘lﬁgGGs%ﬁl R46 If”[#‘@@@éa’cts%?ﬁ ﬁ‘@e ﬁflﬂﬁbl rdipe- N Y.
Acad. Sci. 663:4862 (1992)). C. Functi onal Activity [0104] "Apal ypeptide

havi ng tb lym¢d a onizdd distlfive alyd 2m6f0e5$hlbbﬁ1a0p@b5dp(§@{B)d§Pé&pbﬁwk@ &brfonglwsapl ayi ng
one or nown unct acti vi t| associated with | engt h,
ot opr ot BPR i B hidriiEh RubaoHY aUesTRassd Y GBSO N et Conine
activi t(n\mcy SildbRiCourRUt TAINBraa Qe the hBdurRY dfPhe MEBbAGHE Aac@&it Wi Eafried out
antigenicity [ability to bind (or conpete with a pol ypepti de for binding)
to an amdpr protislpegrnpising sondivens) Thls#l&wg)em)a’l‘{l?yaqcaﬁﬁ toifrog subhdrehegionpse
anti bo C i e P ide of the invention), ability
to forqﬁawﬂfw?%?) %fX%X%Og?dsand% L%Pevs? ngl ﬁI%I nventi on, and ability to bind
to a receptor or |igand for a pol ypeptide. [0105] "A pol ypeptide having
bi ol ogi cal at i viStbilitef ers to a pol ypeptide exhibiting activity simlar
to, but not necessarily identical to, an activity of a GCSF protein of the

pr esent[o2em eNBulkdrul BEstGicd 0 BIBS Y iesthRH ihd sippsEasLr€dnbhidal Palut, cul ar
bi ol ogi cal assay, with or w thout dose dependency. [0106] In pr ef erred

embodi raseensablaempcriwichs €ue1°6h BPStsébilitwas sadiadkyrtorsng thagroguct assha - one

bi ol ogi gak d - ein
port o oy sk e LBRELLb ARG, Sk BRARELAhGR) INEDG P SR Bh T 1
[0107] plived ahBtability fivs lt@proprd@tleﬁm@g Qhbitityefot GWBD@randam ubde3mndinga ter
functional  activit ical actjvit ) usin routinel

modi fyiSHIE¥ Qadhs rﬁt\%&me ﬁ‘ﬁné%é 1t§ﬁ1 Tyicailst for ga¢ é’é%‘é?%g\&%‘égr]i %\E‘%}Jﬁeﬁsér n.

Addi ti i ]Orréac)é f a

G CSF B?‘%tk é%{end%gr ggegﬁnéi é\nge C{a}c%\% g%t%% (ci)lt’0 ggﬁbgg#ﬁ%?l Sg{(li?,a%%ﬂ%n& pr usi on
pr ot ei r stidyr-dpiveific pnmtec@ifthastlfollldws KH gmdalmesnﬁpandmﬂtwcc@brytedssa@ltlbnsa'gment s of

an al buurye to (Ee%tne assay suitability and likely degradation pathways, as well as help predict

expiration. The stability was monitored by appearance, pH, protein concentration,
osmolality, SEC-HPLC, RP-HPLC, SDS-PAGE, and bioassay.
[0208] A summary of the representative stability results for NEUG 1 reference standard lot

2378 1s summarized below in Tables 7-9 below.

Table 7: Stability data for NEUG-1 Lot 2378-R (-80°C)

. Time (months) -80°C
Attributes 0 3 6 o | 12 | 18 | 24 | 36
Appearance (Visual CPF | CPF | CPF | CPF | CPF | CPF | CPF | CPF
inspection)
pH 73 72 74 | 73 | 72 | 73 | 73 72
Osmolality (mOsm/kg) 313 | 321 | 306 | 308 | 310 | 316 | 306 | 311
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corresponding to an albumn protein portion of an album n fusion protein,
for activity using assays known in the art and/or as described in the
Exanpl es wocbioms34sel ow. [ 0108] For exanple, in one enbo®CwWAIS20MI02I285 One | S
assaying for the ability of an albumn fusion protein to bind or conpete
with a GCSF protein for binding to an anti- G CSFpol ypeptide anti body
and/or anti-al bumn anti body various imunoassays known in the art can be

used, i nciudi ngbur ﬁ%ble"? @tﬁ‘i’it 13 7 1V1§otai}5}8T 1_36@5peti i Ve assa
syst eny gue rﬁ@fﬁ’fﬁthsﬁ (enzZyme—TrrnKed
I mmunosgor bent Assbytys "sand A c.“" i 3 Ao YS QMO“ Ao uiiurmic - .2,4 asS 33,65
gel difHfusion precipitation ctions inml nogi 4 usi sit
i munogssalyeneeastiRy €aitPbi ddl K9l d, Hg9zyNe) @ | rads qf sobopes jabet §,| fo1 s
exanpl ). west éng/mpliots, precipitation reactions. agglutlinatilon asisays
(e.g., |gel Paggl (SDSARAGEN, assay, he gliutpati 5 s S) 1 n&O nen
fixati ()ln assagsducedtunof | uores%gencqugsaygbgb gfel n iﬁg g/@ WQE@ . EOO
| mmunogl ecprARNSDBSPAGESSAYS, I Tn one enbpdi nent, anftibody binding is
detect ¢d by I\Q%{Eggﬁée@qt%gsl abel 1 hdOBr i ndPY anl(?ooodwol 1890t HEP | 160
embodi IFeTTy, it TR FT HBRCY (AT 0GHY 1SoiaTaThFY bYo Ut Ioh o nidb g 107 o7
Second'.—.. a H + h e 1l e N Y Od P
enbodi rrelgunty(lhp. écc..ﬁ{? ga.t Sy :gﬁ‘*f! cbg$‘§d 5& Y ﬁél S{IQU 3%5»9—%21—%
SrC for et g bl ] A%0 frmlédadedelahd b A beom; 26e 4ddne BF tlhe
present_i nvent i on.MPG1Rd1(%) dr ef 8pHed 8ffodi et |, SWRer 86.8 [hPhA ng%4.9
Ear'&ner (ePtqnlhty (E&Bg@(%b or yafolP Icf 8&}6 ?&19 pr 82.4i n78.8 |i %ﬁal f 744,
I ndi ng tRatdndal(rekitiv@ipa@nPAr tin ) a on 9or ot
conpri <,es thadloa@s@E%pr ot ei n g : 1e%2§CE‘ eﬁ? porti one%’rf] Wﬁ@ﬁf usilb(ﬁ gan
reduci ng g efleiongr gel
chr omat ogr{(}g éndggfo;}?n ty
M cr obi-gi=—— - 95)~ . y—of
MR o TS S O S ST S L R A
receptor(s) of the G CSF pol ypeptide corresponding to the G CSF protein
portion of the fusion can be routinely assayed using techni qgues known in
the art. [0110] In an alternative enbodinment, where the ability of an
al bum n fusi on protkible 8:0Starbility deta foe NEEUGel hot 2378HR&R268) associ atign with
ot h?L coTonentﬁégél_ugg mul ti rrr_r candbe assﬁyggnoﬁhgézoogy mealns wel |- known
inthe aft, suc r exanple, g educi ng andgnomr eguciingigel| 1y
chromat o rapnx%)&ﬁ&tcgl(gls ff gy chromatography, Eind affirmi ty |prottiing. See
general | & 1;) : supraCPIEOllﬂPFl nnﬁrlfﬂassﬁﬂ?ﬁ VhiCar parﬁ?Pﬁe used to
aggl )(/}Z(CEISJI ;.d. RY a'“,i),} F ;oo Le;act ,73 i“.d7 *fs g(‘i‘.&. R ”‘.e'r 5 F?St tyﬁgf a
) ~ Osmolality mOsm/kg) | 313 | 323 1 201" [ 306 | 300 [ 306
Concentration (A280) 219 | 211 | 224 | 229 | 224 | 225
(mg/mL)
Purity (SDS'lsz)GE)’ Reduced |99 | 100 | 100 | 100 | 100 | 100
Purity (rselgfc':(ﬁ%)’ Non- 1 98 | 100 | 100 | 100 | 100 | 100
Purity (SEC-HPLC) (%) 97.4 96.7 | 974 | 974 97.7 | 98.2
V]
Purity (RP- MP (OA>) 83.9 84.6 | 85.5 84.7 84.1 83.9
HPLC) P-1 (%) 12.5 12.6 12.3 12.4 12.6 12.6
MP +P-1(%) | 96.4 972 | 978 | 97.2 96.7 | 96.4
Purity (IE-HPLC) (%) 84.8 848 | 84.0 | 844 822 | 76.9
Potency (relative potency, | g4 3| 115 | 101 | 988 | 90.6 | 97.6
bioassay) (%)
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non-conpetitive assay systens using techniques such as western blots,
radi oi nmunoassays, ELI SA (enzyne |inked i munosorbent assay), "sandw ch"
i mMrunoasswPLiumssu3adpr eci pitati on assays, precipitin rea®Cirarsgoiogei2ss

di ffusion precipitin reactions, imunodiffusion assays, agglutination
assays, conplenent-fixation assays, immunoradi onetric assays, fluorescent
i munoassays, and protein A i mmunoassays, to nanme but a few. Such assays

are routing and wehi ity B5adbr NEX 8‘;&119& AR et ar, jeds, 1994,
Current Protocols i ﬁbw\ggﬁ lar}; i&gl f’)qy, ol . 01, 3ZghnEWI e?y & Sons, Inc.,
New York, which is | Ecbori[:_)sor ated by refer entend@imithiz) 2+8°Ct s entiregty).

[0112] Anti bodies nd a G (SF protlei 3 cofrregpondi ng tlo the |G CSF
protein porfti OHA%%eﬁghc%l(%p fusjiion pratein nay al sp be descri bed or

speci fied in terns;of their bindi ngCBFf i niGRF f prCRF gi veRFpr ol&kn |or

antigen, preferab fe—anttgen—whicht = ty—pind—FHreferred

bi ndigng a]l‘of A ; ude—+hose “ ':7:'3 fal ;ylggg :ay:é;,i ;?“311:*72 Kd | ess
than 5 x 1( O Wi Osip'ke) M 103123 M 520 1 20 A 1(315 NA re preferred

\ i a
bi ndi ng af {i ni tGoasentigipnde28Mose Wi shoa [disspc) agf on| copgt anbrer (Kd | ess
than 5 x 10 5 M 10m8/ml)5 x 10 6/ M 106 M 5/ x 10 ¥ M 10 7 M |5 x 10 8 M
or 10 8 M |EvenPurity €SPSAGEed bi|ndi affjpit]es,incl h with a
di ssoci ati ¢n constRadlicad(%4§d | ess [than 5 x 11@ N?O(a Qqﬂﬁ b (x]l%?o 10 M 10
10 M 5 x 10 1IpMt g paddE). 5 x 10 12 M 10 1P 5[x 10 13 M 10 13 M 5
x 10 14 M |10 14NNI|,_§%)11)&6&.@%5L)5 M lor %0 15 MO In &efiti dAY assl@Ps |descri bed

(—

her ei nand ot T L 36 KT 1o s qmey gt gy _beogppili g0 measur e
e abi 1 Lot &b S ooty g epenteL Y end

(ei ther inlvi tHPLQ)’ i i &) pﬁz-én ei iy TIZQPOG (“h&“pr ot!din porti on
and/ or al bum n portion MP it hd EDbunP®4f usi¥d pr b n| €0.Hen #8OGhdds will be

known to the sPutityedEddRLEH0)and |ar 84.8i t|hi84.4 he 8kdpe @7.8t he 6Bvention. VI.
HSA- G- CSF f usPetengy @¢letive pdddnks] Fec(:g%zi nangghurrago_/al hu g husa® dgranul ocyte
col ony stimul ati ngichgal Pl r HSAG : S G CSF anal gz e.| Exanpl es of
rHSA- G CSFs are described in U'S. Patent NO. 5,665,863 and in U S. Patent
No. 7, 7 8 | r; Aat exanpl e of
risa, o BT NQERE o RRR RAIALAE pmEE RERTEE puld Hoim L ke

Bi opharmemeutidedlspriggicondDonNaude 48 imvpthyat (20NEGEON tod 2anatBls &ri-376. aci d

fusion peptid i t.h nol.ecul of . approximatel y .85 kDa connect ed
i n o IR ChioR it Bt kel RELE 2 ouS e R R TR s mr of rSA and
resi duggcor@fern R skRbdeonan@dng, At L1eC Ru 8¢ eRoRfd. Ntumd 16> CSF. The

Neugrani n(tn) fusion polypeptide is shown in FIG 9. VII. Producing the

fusion protein[0115] Exanples of the synthetic process of manufacture of

r HSA- G- CSFare dfbj'a'lbi)eefh:islfalglig daat lf'LNE’Aﬁt’}’-iZi cattonm Serial—No—11/9R9, 828
her eby—i-nee! VAtfributes © | ] Time (months) Time (months) Time (months)
-80°C -20°C 2-8°C
0 1 0 1 0 1
Appearance CP CP CP CP CP CP
(visual inspection)
Concentration (A280) 57.5 58.3 57.5 60.8 | 57.5 58.7
(mg/ml)
pH 6.0 6.0 6.0 6.0 6.0 6.0
% Purity 99.2 98.5 99.2 98.6 | 99.2 98.7
(SE-HPLC)
% Purity (SDS-PAGE) 100 100 100 100 100 100
reduced (%)
% Purity (SDS-PAGE) 100 100 100 100 100 100
non-reduced (%)
% Purity (RP-HPLC) (%) 85.9 86.2 85.9 86.0 | 85.9 86.1
Potency (bioassay) 90 109 90 105 90 107
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entirety. In sonme enbodi nents, NEUG is produced using a yeast host system
(Saccharomyces cerevisiae) genetically engineered to express the NEUG

fusi on prwoDenn/o8BBWG i s harvested fromthe fermentati onpogdiSaomnRi2Bhe yeast
culture and purified using nethods well known in the art (e.g., by a series
of chromat ography and filtration steps, such as affinity chromatography and

i on exchange chr onmat ography) [0116] In one non-limting exanple, a NEUG
fusio ﬂ&ﬁa&%‘po‘(@éy@? et pea as[foftows. The fluft-tength al bum m cDNA was
i sol atred B BaE, %ﬁmﬁjﬁ“\ﬁ Hbr-at Barall e at
The Urfivers byt O aie i higel | ogy
Limte S ggbb_aé_t_ﬁg_pl e} 6-

am no aci d HSA pro- peptide (RGVFRR) was m)dlfled to faC|I|tate m)re

ef fici 3@
pl asm
cerevi srzﬂﬂes MhE apSAC35- based expressi on vector

FLSSER S et TS LR e Deoma gt o

(patents EP 286 424 B, US

5,637,504) contains the LEU2 gene from Saccharonyces cerevisiae as a

sel ectjabrgplea0lesdbinly JTHGRIEREVUG-2{(00t 362911l & pély proHyIcHe thb& P oduct i on
host. [Thi's pr oduction plasm[d also cont al N§i A fhéMRG yeast pronotef, PRBI ,
and sqqbignzses from pI asm d ICY, tHat perm t3Cl QT ATY dpu pﬂz)pdgdisu 1 in E
coli. fHn addlL;UII, th astid C/\hlLJlLothc tHtrgue atfribtte—+n—a ch it
el i m radgfatanec pUCO- ;Y:?ﬂ/ seqrenceH equigred |fop pr@pagapi on ¢ E. coli
once tlransforned int HISP.%(‘A@ This is acconplished by flanking FLP
recogritfon targets and the exé{oes"i & of tH: yeldt | M0 r@Bombithhse from
the pl|d3malalgycBreeringpaist). Thus,. N teri [ i 5 ,pLes i he
or gani|gmQ@sseklg)f or producti on o?OQ\IEJG%% 's|3| S ()Bgﬁl)fsi 3B§ b%/&tr escuge and
sequerna@méntth@ndy@ asm d (frogmthe_yeast after the paster cell bank is
genera(ggé/mtg)lw] As descri he o] e,sg- RI‘E ﬁtgosdJégi% %Yas?ﬁ%l t er med
Cl D 1645, r&?W?A - RERICJ3T-P204)), wag deriyed from the pSAC3S-pased
expr ess(b vect or. he regian & r esgndi nd0@ o | TID- P204 ofOOnumiHOG CSF was
anplif " f addtmg—therappropriater5—apt—3rrestr+et+pn sites
to per 13& PB& on |t o1Gcthe | 3'10@ndl Qf)otheloldSMopenl(IOeadilog r ane.
[0119] qed A’ dvials were lused to prepare a ¢ master cell hank (I\/CB)
YN s g 99.3 HESYS 7 | ROR v D00 | b6 e LBenh and
charadterizati on| MP t heNEUG IMZB.%as 8hdent 8&én | &85.4Ch&80Hes8IRV vels.5
Labor gtharite RE-Va| RBAM).98PA:) USA)1.&nd 1Lar k| TetBnolldagi ed316Housson]1.3X] USA) in
conpl i|ameleCv th e + RRTgul del i ne (b Derivatiion ahd _Chlaracteri zati on of
Cel | Substrates Useddgr Praduttion %?% ot &ehndotogPédl | -6 | Py¥cal s
Pr odugtsity (1IE-HPLC) (%) 852 | 87.8 | 88.6 | 86.4]80.4 [849 84.8

Potency (bioassay) (relative 90 107 117 115 | 116 | 106 125

potency %)

Free Thiol (ellman’s Assay) NT NT 20 201 17 |16 16

(mol/mol)

Table 10.2: Stability of liquid NEUG-2 (¢cGMP lot 071026004) 1.0 ml in teflon vial
. Time (months)
Attributes 0 3 5 9 B 13
Appearance Visual 1 cpp | cpF | cPF | CPF | CPF | CPF
mspection
pH 6.0 6.1 6.0 6.0 6.0
Osmolality (Freezing point)
(mOsm/kg) 313 312 334 3556 | 411 416
Concentration (A280) 620 | 613 | 637 | 67.5 | 749 | 806
(mg/mL)
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[0120] A cGW working cell bank (WCB) derived fromthis MCB was
subsequently generated and tested at Charles River Laboratories (Ml vern,
PA, USA) .wDQap19834341 medi a conponents used i n the nmanuf actrarseoiof2t2be NEUG
cell line banks were synthetic, biosynthetic or plant derived. No
conponents of animal or human origin were used during cell line or cell
bank preparation. [0122] The cell banks is stored at < -1350C in a

cryopr me-steritized[ L. 8 ML NUNcpor yaropytene| t ubes
with i qﬁﬁ{t%i%[?%@{%h@%ég ggps IQ(D123]10(N0n 110G L d@Q ex&0fpl [ar ylGfet hpds of

i sol ath G rrepartagthe+HSA-GESFfusiron—priotetn—fof
phar mac1j iﬂ’g%?s gy@éﬂérgoﬁrgw Secb(bgl owpoi m the Expeoi mem(}:I Exggpl es. VI 1.
Pr epar O)f herapeutic proteins fﬂ1?411 Therapeutilc prateins inltheir
nativ g@@WéSBTHM)({/P)ECOﬁbI nadt 1y | pPoAuced 1slich88s |i M Lrlf er¥nk ahd growt h
hor nondyritar e tiyiPcal |y | abill bl ec8l.8s|eXhibit Bhg shtr? |shdlX6é i ves,

parti quURr |y whem1f(o6)rul at ed i Y0.@quedd sol@Ri ong.7 Theld.mgt abid4 ty|in these
nol ecylBL@hen hapmp-aggg fdr gdm ni g1 pali onsdicoppes ddmt| meggyp of | t he

ol ec TS - THELHPEC) RPN T 260 @Kl Tekskger g 80 ags al | §4 §i5S Qg ng| st or age,
there yPOthlé E;%Ohé@ai) t(f,‘elélt IEL IEb arirrcurgy to tnarnsport anug7or  Store.

U7

~

St or age e partl cul aglly acuWide '\:héﬂ'IS phadfidceut iz gl f&ﬂ)r?;rul at i ons
must cpo Qnrq d dicnancan ol 1t ol Ao N 1 hod t 1l nr\\vli rlan _ | bum n

fusi or lpeof RiohEllmans Asyax) o ¢ Ny aped:! p"r;;’l P At ddednet Tated] ext onded
shel f life conpared to the shelf life of the sanme therapeutic protein when
ot f g0 AL BB FOSH IS § YRIERDUNPLERSpdR il 0By by | od over
whi ch t herap eu I'c actl eutic eln 1nso utlon or

sone Otﬁi&ées§mhagEU©42rﬁib@Es OThest sha&tgamverevmadmutenmépﬁ)dhmaﬁfy dther apeutl c
activity. [0125] Neverthel ess, aggr egatl on and chem cal, instability are
maj or dhehca NS |Cﬁn<‘c?§‘ifé‘l1‘2?pfi‘ﬁigdl¢ BPFIHES BREIIOEXAPIBH Rrimasy dHNEtoYEFns

conpr i §iNGoadhfe EI%HS&E'sﬁe@t{?gﬁ‘ bf:104990 G948 hida f%fda&%rlﬁﬁﬁee (8 7.2 ¢ 210

formul ati ons can be ver terious since it uces activity,
i ncr easfe&)dﬁ"thﬂSa%prramlaeordha tieon umﬁoag@ﬁegaheMUMQogﬂm}@ I&OCGSS/td y

(Pi ncka et al. 1967, Robbins et al Clela 93). [0126]

Pr esentrggucﬁé%%ngﬁtéo%derﬂ? Rt aggregadion) il %%&XB%?FJ;%%@LW %I | ustrate

var i ousHARREGSSwaf dén%sff&t"ehﬁhﬂ?bv%&'gtaﬁﬁl@@%%étide@@ﬁledﬁ&ﬁd{& Redstherec:. | X
Experinmental Exanples [0127] The follow ng exanples dare given to illustrate

t he prd82hY] ilmadditioonthetctwerhoa Btgnlfe:anwﬂf&mtqf@mgsm\m@\NaEUGthaﬁtertthee| nventi on
t t dit det | bed
heos: ahf Skl aihiet Bl ROBE&rS ol PE T RorfLec e Bhutel SRl | "

conditionas at 2-8°C (analysis via SE-HPLC, RP-HPLC and potency; data not shown).

Example 9: Description and Composition of Exemplary Drug Product: NEUG-2

1. Description of dosage form

[0214] In one embodiment, Neugranin™ (“NEUG?”) is supplied as a sterile, lyophilized
formulation in single-use Type 1 glass vials, which are sealed with a coated rubber stopper
and a flip-off seal. NEUG can be stored at 2-8§°C. Upon reconstitution with 1.0mL of Sterile
Water for Injection (WFI), each vial contains 50 mg/mL (50mg/vial deliverable) NEUG in
20mM sodium phosphate, 180 mM mannitol, 60 mM trehalose dihydrate, 0.01% (w/v)
polysorbate 80, pH 6.0. After reconstitution the vial can be held at room temperature and

should be used within 8 hours.
2. Quantitative composition
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including but not limted to US patents, are hereby incorporated by
reference. [0128] In Exanples 1, 2, and 6, three different, non-limting

f or mul at iwosowiospdsar maceuti cal Neugranin(tm ("NEUG') cecpas2elioon3are
presented. Each formul ati on conprises the NEUG fusion pol ypeptide shown in
FIG 9. The nethod and resulting conposition described in section A are
broadly referred to as "NEUG O " The nmethod and resulting conposition
descri n ‘%EPPJ i @ﬁﬂgj? met hod
and r etsj[gfgﬁ ngﬂgeg g{gﬁatﬁr%ﬁ ?dﬁb&fg Iil?%%::rfe1 tq %IﬁEg%a(}rggﬁbj% e refe (r?sed to as
"NEUG 1ovid¢dihZBbINEUG clsv aNbteghatrthpbiyig épin oieNBIGA2 dastbk emlt quantiscof

Cor 1 osORUOHYoD 3 [RaYFHRAEE 16 5 o L SRATOTE 1 A dT BBES e B0 EOr e pond ng

to the @&RttGod PUAR). human G CSF. The ami no acid sequence of NEUG fusion
proteinis shown in FIG 9. Exanple 1: Preparation of therapeutic NEUG O

[ 0130] NEUG O was nmanufactured for use in toxicol ogy experinents. The
formulation included NEUG at 4.0 mo/ml _in 10 mMcitrate, 75 nmM sodium

chl oride,| 100 nmVirapr OIS ©QudhtidioO@nysaRita &f MOUGRPdri@prdiiict ered to pH 6. 5.
Saf et y/ TQXTcoT 0gy [OI3I] The non-cl T CRlomdh Y O NEUG Was assessled in
nonkeys. |Repeat exposurle (onceweekly f(fkﬁlvéa‘ﬂﬁeks.) at 100{ 500, 1009 ny/ kg
NEUG was [welhbrdaRh' at eq, w&&tmm&xvrt peb- Yiaror|bl dibYe Of CP@n@es ifn body
wei ght or[food—TomnsumnptTom. B Ot gr oSS OT T CrosCcopr C_cirariges t hat
were congi defgtn@dver s tcpglgqhé/h,gs. Tr egfppt rlel at ed obger vaigions were
limted tlo expected phdarnacol ogy of |G CSF adm rji stration|(e.qg.,
neut r ophifl issdivgl 1 ght 1 rjcrease i n splleen wei ght,] nyeloi d hyperplasiad) and

were not |cansigeed toXi citimsymihe NOAEL in ngnksy, ias P ngikgﬁek,

whi ch way ~weobaid higher tihanmobser ved2-FomE owi NgnaeAl@se| of Lhedd kg in
humans. Treated ani mal § al so showed [an i ncreasqg in ANC a1d VWBC. ( a not
shown). HXamal 2 . Preparation of tjherapeutic [NEUG I Sﬁ# NEUG T| was
manuf act Yr ehofBrc@lbafl dal SEURBS in hugeng, TreUﬁ%ﬁl?Hﬁ‘Fa ffereg uded NEUG
at 15.0 rg/m . in PMWI10/ 7250 nMlsodi um phospfrnsndisloh nvessahni tlol , 60
nm t r ehal [0Se aen drate,[ 0.01% (W V) [pol'ysorbat §-g8 ainPH 7- 2. [0133] The
conposi t ijorMIMINEUG- | ils gE-avmgeel i nf Table helWendd P Bhfkimblacouelr age is
included [in each vial tlo aé58rmeMihe [1.0 ni del i|lverabl e vplune.” [0134] One

exenpl ar o for the manufacture of but K drjug substance (B80S f or
THicliatise 22.70 mg/mL 22.70 mg High Purity

dihydrate (60 mM) Cryoprotectant
Polysorbate 80 0.1lmg/mL 0.1 mg USP, multi- aggggg};on
o .
(0.01%) compendial and adsorption
Sterile WFI ;ﬁﬁﬁsgtﬁ 1.0 mL USP Diluent

*A 0.11 ml overage is filled into each vial to assure the 1.0 ml deliverable volume.
3. Reconstitution buffer

[0216] Sterile Water For Injection (WFI) can be used for reconstitution of NEUG in

lyophilized form.

4. Excipients

[0217] The composition of the exemplary NEUG formulation is 2.77 mg/mL sodium
phosphate, 33.79 mg/mL mannitol, 22.7 mg/mL trehalose dihydrate, and 0.1 mg/mL
polysorbate 80, pH 6.0 (see Table 5 above). The sodium phosphate is a buffering agent,
mannitol is used as a bulking agent to provide good cake structure and to adjust tonicity,
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NEUG | is shown by the non-limting process steps of FIG 13. The BDS is
then stored at about -800C (nom nal val ue, acceptable range of storage

t enper at Wwe 208/@bsut - 650C). [0135] To inprove the robugCmasgolofn2zt2be
formul ation for shipping and storage at clinical sites, as well as to
provide a stable product with an expected long shelf life, a |lyophilized
formof NEUG | has been devel oped. Methods of freeze-drying are well known

in the ed
cakes. naloSg R AP S E BRI A )R Fo e STE TReado BEACE e Al fof i ng
and di |aggregatiaf arbitddkomgtiog At bstcancantijaldiB6f acGen phamecsutwhl mgta@dnu( ART)ug
subst anc t d at 15 to, 3Q0C.. The bul stance, is. ooled(lf
oo s e RO A0 TR it I T Gt ek Bt B Ao By LS Bohce ot
280 nmygdd Forh?l‘x’é fén%ﬁﬁﬁ UORhBNGEn ﬁl@ﬂfiﬁ@&é %éﬂa&’h GMC}' Tad e&ébp%h Gk Mafost he
amount of dilution buffer réquired. Densi pH are al so neasured.

For mul alihysat diérfwhich so gempendga dlduut@ﬂx paailp IekhQWQY@r sidpspdis vitha igesowkesi r ed

final concentra e St fi. I i .0 ut ed

Corat i GRRrERia PR pEtRRirgaion Trififint it PRSI #IR0bs T fid S8l 1 ng
vessel thOfb@Mmtish@F hlifedoub E@ﬁﬁlefd’lﬁtpafbﬂ’té@alq}hgﬂndc@ﬁtﬁgﬂd (for dxemped. The
filtration-train consists of two 2 M PVDF filters in series. Al filters

are pr eveugigabesin)and trast@zmrn%@iqr@%ptmpst ed and di sposed of
post-nanufacturing. Step 3 : filling and partial stoppering [0138]

Neugranin isfil 'lﬁ%rﬂnﬁ&@orﬂﬁ%‘i(ﬁﬂﬁé}ﬂt ed 3 mL USP Type | glass vials,
an

partially stoppere traye onto bottom ess |Iyophilization trays.

Vet O R OB SIS AR LR Sty 111

controlds %Cfrd}%n i aiatee r2EICa T @-0anTo shptdve e febliahdsks 6f therfotdatidrefsper at ur e
i's nDnltored by product thernocouples placed throughout the |yophilization
c hanbershinpae ang| stayaga 4 sHaicalpiigs.ais avellras to pryids HHERIC produshvith sycgieicdes and

frozen s”heﬁ%‘é r ,T@ql&ét%{o 1]%rr? Q? EéE?ﬁi%Edi R} a?l.c(ﬁ ich PmBREAALTRA. Fﬂeﬁﬁﬁﬁpt €

crystal 1 Z3ati on o I ng agent rimary drying ist
per f or ntdicahohateeinl NEAGHY haopiover quige dtdtde, midoapiresit siBetbfece2yycdrsy whiphi s

perfor chi eye the desjired noi tur conte t At the end secondary

drying,¥ PR e s y'ébl?ﬁeﬂv%? oA Op@er}téiﬁ@ggw%ﬁﬁ%m ing 0.2

mm st erjibigs fddid QF&GANIBIEN I Bhithek Qﬁb&Q@d‘ﬁl%rAPI%tt B1unS coiRatABnands

cappi ng[ 0140] The Stoppers are seated into the vials under a partial vacuum

(ca 11-m@ngdgi dp.thiflrad pmedomiulatran(NEY@-2) hhoathedr ahid 6tthe %2 )aind lagler capped.
phosphate concentration (20 vs. 10 mM). Forced degradation studies demonstrate that this
formulation protects the drug substance in the liquid state from vigorous shaking, repeated
freeze-thawing, and concentration induced aggregation. The identical freeze dry cycle as

described for NEUG-1 was used for the NEUG-2 formulation; both produced well-formed

cakes.

6. Manufacturing process development

[0219] In some embodiments, NEUG final drug product is generated by diluting bulk drug
substance with formulation buffer to the desired concentration (50 mg/mL), filling, and then
freeze drying the product.

[0220] To support comparability between the toxicology and clinical material, a lot of final
drug product (“FDP”’) from both processes (NEUG-1 and NEUG-2) was characterized
physicochemically.
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[0141] The initial lyophilized clinical material (NEUG 1) has proven quite
stable, with a current shelf-life of 2 years (when stored at 2-80C) which
will |ikewo2bn/dssu3ther extended as data from conti nui ngPsTAIsSR10/09128% udi es
is reviewed. Exanple 3 : General properties of a NEUG | reference standard,
Lot 2378-R [0142] A variety of nethods have been devel oped to exam ne the
physi ochem cal and biol ogi cal characteristics of NEUG One |ot of NEUG

ter ned I efGs: = i n : : was

f or mul a[P ?dﬂi n 1oeéﬂi\lﬂés%gg|{%r§ygﬁgsp a%aelfgorélg%mr%%ﬁfz%%%ﬂ%%% re f!lélaose
dehydr dtelyw,and domoOabataha) thp qligigpobtteeNBOGa prdudt.i2at(IPMT as d&yd71f2pt

Physi cqchem cal ¢ erizatiqn s per.fornmed on the reference standard
o7 andeirs tppdpe SELAFD aredet T YRPe B ing Gt g et e S6rer oourt s i s
provi degdodudt kaplce 2, bel ow [0143] SDS- PAGE anal ysis of NEUG 1 Lot 2378-R
w th Coomassie blue stain results in a single band (FIG 19). A
representative SEC-HPLC and RP-HPLC chromat ogram of NEUG | Lot 2378-R is
also shown in FIGS. 19A and 19B, respectively. Exanple 4 : Testing NEUG O
and NEUG | For nul atliabhes12t . Cdripaddonaif NEOGGel anCOEIS@2 at i on on r HSA- G CSF
Mononmer Purity [ OI4@] Reconbi nant Quman aepf,p- human granul ocyt e col ony
stinmullati ngufaator (1 BSAGH-GN el (concasidoasagps rlangi ng HREOL 5 to 240
mg/ m |was T ted im P -2 | (1O BpERhat e, | 19802AAMENEIEGE), | 60 MM
tr ehallose—di-hydrate 0. 01% (W) palysorbate —pH-7-2) at 250C for {24
hours.| QPBSYAISNT to VivALARICGHON nno WHtGH#KE 1 v was| medBiE etkehy SE- HPLC
[ 0145]| Riseonsgsugions ( F 1. t hat egation ijncr d with increasing
r HSA- G CIZﬁEeconcentrati{itlc)grlll?lléspsegﬁ%ct 0126% on r HSA- G- ng%iggregati on [ 0146]

Recomt I igRE.BHEan af Dum n-NUMan gr anu(pCyAICAIRNY [STICTBLAAIEg:IAeT of at a
concent t, 100,0f 15 miyissrl iapreceon ”E/”kql‘&ﬁini ncubat ed %Blu%i%?c or 7 days in
A 1 A s + {

PMITI G hﬁlmg{bg’lhssph"* rviHVa Hose—brhyarate—P. 01%
P

o 100 n + A rp
(WV) sorbhate Rﬂ)mﬂ%&]ﬁ “of 6 01‘7?:55,8, 7.2 _and 8 0 Subsequent fo
i ncubat Qsmolality G- CSF Fisaongpoipir i t y wadg? médssuked by SEOBPM@mMEG147] The
resul tspPedtticm 2) denpAstorbarRctabat gggregati on i ncrease i th increasing pH,
and agcebgicatr@ihby | nege@sed proteiln &gﬁégg{fnrriati on. [3. f%mlgg}t;n]]of Tenpeér at ure
on r HSA=G CSFAgUTregat{aTp A @481 Recombimant—humer @t o m=tramrem
gr anuljocyt e col ony stkngﬂlga ing factijor at a concentrjati on of 60 ng/m |was

7.

ng f
incubgted .jn PMITLO % F‘%fn%&' 40CR: 2600, or 400C fRarl08%
urity reduced wi

q

. NR: 100% NR: 100%

Coomassic

Blue Stain

SDS-PAGE: Comparable to
Purity Reduced apd non- Reference Comparable to

reduced with Standard Reference Standard

Silver stain
Purity SEC-HPLC 97.6% 98.8%
Purity RP-HPLC 86.5% 87.6%
g;ﬁeogenei y IEC-HPLC 77.1% 88.0%
Potency Cell Proliferation 134% 95.2%
Residual Karl Fischer 0.4% 0.2%
Moisture

[0222] The NEUG used for initial clinical studies (NEUG-1) is physicochemically
comparable to the currently formulated NEUG (NEUG-2). The changes made to the
manufacturing process and dosage form did not have an impact on clinical efficacy or safety

(data not shown).
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hours. Subsequent to incubation rHSA-G CSF nononer purity was neasured by
SE-HPLC. [0149] The results (FIG 3) denonstrate that aggregation was

accel er atwo 20iovds343ncr easi ng tenperature. 4. Effect of pRCOASCHEABZ3T SF
Aggregation [0150] Reconbi nant human al bum n- human granul ocyte col ony
stinmulating factor at a concentration of 48 ng/m was incubated at 250C for
up to 3 days in PMITI O (10m™ phosphate, 190 mM mannitol, 60 mM trehal ose

di hydr at e, 01% ysorbate 80) at a pH of 5.8, 6.3, 6.4, or 7.0, or
in CMITI O ((1)7011\/| s%ayflé%/%'nngl?’tglr¥at e, 190 mM mannitol, 60 mM trehal ose di hydrate,

0.01% f{}i‘%%@rlapﬂd%rs%ﬁl%tn%@ thll%%sﬁlﬁE P?‘lm s?gl_f)negfopgggg? ReGRURILNANL h“;m”

al bum n granul ocyt &€ colony st nul-a nomer purity was
measur eftvelypSEdRbGNEDaY2 Gnalkdru@prodnéet. 3n dfcttatslc, ‘MNIDDAkaGthe {Oflwad “nbhe
results (FIG 4, and FIG 10) denonstrate that nost of the aggregation
occur r slPngnfordevelppraentdely. of * i ncubation and that the rate of aggregation

i ncreased due to increasing pH 5. Effect of pH on rHSA-G C SF Aggregation

[0152] Recorgi nargtagﬂli@w;fﬁ}lg%g;%wogranul ocyte colony stinulating

factor at a concentration of 15 r 60 ng/m was incubated at 40C,

250C, (Wel ' € [oF 7.2,.0r 8.0.
vonomer Ve ) “aauith sk KB TP RN RAFRYRGE B Mgl Zom®

i ncubatdnemont® tibd]poihena @gnifitant Chin@es Wtje dbsamwnd forane shhplies adiptegett i on
increased with increasing pH, and accelerated by increased tenperature and
pr ot ei _r?ﬁewm; etebility Gnditehs prretstiofevy NGB! Fdsclorep st afa%%-is Nyl [ 0154]
Recombingant i wiRT /08M By ﬁ‘igﬁ'id% %@%5\%%5?\&5‘19%81‘%6 st 2-qet Asb@GodARHOS: at a
concentration of 15 ng/m or 60 ng/m s incubated at 40C  250C, or 4Q0C
for up 408CA6%dRKs in PMITIO at a pH of 6.0, 6.8, 7.2, or 8.0. Bioactivity
was neasured by Bioassay at day O, and either day 7 or day 10 after

i ncubat i on. [N155]StRdiesbf NEUG-3-1afhid &k prefidled!syFiapat € i n response to both

G CSF and NEUG In this assay,.10,000 cell/well were plated. in a 96 well
mi cr opl 428 ante Hissss tg‘? Eea%@@ltm IHOKIBUIE %EH@%E%MF drPBé - Wespdiagid m70C. After

a_20- h?ﬁéﬁl‘lé@lﬁsgh]f} érﬁ)?l cﬁ&ﬁl&ﬁﬁ'apﬁ%fc%, bR M’H{;@g@%’bﬁ& Wik EGIQOI%EWQ [vel | of

[ 3H] - Thym di ours, d the leve synthesis, as neasured by
[ 3H] - TH9226i nleisi imowmpbatahé sme syamgdetees. mirore dBecorDiskiasang tcontain tawahajei s, t he

e e e Y Bl S BRT  he Et REEG Teco
val ues RBAELhe WRdrEctidRt BEMNCBR the sPAAKE &&ifiOfts hRBthe PFuE, RSvRdIStddRRANded as a
rel ative potency (RP% value, gefnerated by conparing EC50 value
carried out including a silicone oil migration study, silicone-spiked-in and tungsten-spiked-in
studies, as well as the long-term stability studies of the prefilled syringes. The methods used
to assess the stability of CG10639 (NEUG-2) in a liquid state included visual inspection, SE-
HPLC, RP-HPLC, IE-HPLC, Bioassay, etc.
[0227] To summarize the results, no significant changes were found in the samples spiked
with five forms of tungsten (sodium tungsten dehydrate, sodium polytungstate, ammonium
tungstate, WO3 and WO2) at three different doses (500, 1000 and 2500 ppb) and kept at
either 2-8°C or 25°C over three months. Samples were analyzed via SE-HPLC, RP-HPLC,
and bioassay (data not shown).
[0228] In the silicone compatibility study, there were no effects of silicone on the product
quality observed when samples were in syringes coated with two different doses of silicone
(0.4 mg or 0.8 mg) and kept at 2-8°C for 4 weeks, or samples were spiked in with two
different doses of silicone and kept at 2-8 °C for three months (data not shown). The silicone

oil distribution in both formulation buffer and drug product solution were compatible and
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of reference standard to the EC50 of the test sanple analyzed within the
sane assay [RP% = (EC50 reference/ EC50 sanple)* 100]. [0156] The results
(FIG 12)woentwvss43at e that activity of rHSA-G CSF was beCcrars2emeiont2as ned
when incubated in low pH 7. Effects of Salt concentration on aggregation
of rHSA-G CSF [0157] The ionic strength of the rHA-G CSF 60ng/ m sol utions
was controlled by altering the amount of sodiumchloride in the solution.

The forgulaty Q&ef?ﬁgﬂéﬁééﬁ%té;%}ﬂ%z ). 2FherA VRS ggg%%%gg %ﬂﬂé&ay at

25C/ 60% RH, at a so e concentration
and sutssfaqg@mtfﬂeytmesmeﬁhsbgtoﬁge EdlamOt[shmﬁﬁ)] Moeoves (Gt 86 happetredto bacr easi ng

the sal.t concentrati.on SA- F aggregation (FIG 5). 8.
Ef f ect SOEPSIPKD ?%?E%G‘Hﬁ%??ﬁfﬁ ei’f 6ﬁ%§§f%€ﬁ‘§tion of rHSA-G CSF [0159] The
ionic S[bzmgtfheqbn k&mrgf%ﬁgmééyfo&t@ﬁ %{Mlh@ﬁﬁ)nﬂﬁ%eﬁl@ﬁﬁtfa@é 1hed

altering the anmount of phosphate in ution formul ati on uffer
was PMINEPH- leztabsamﬁh@sraﬁﬂﬁésym@abaﬁéd’q orstablelfyy ablcast 5p/t6 8 RMthsaatd at a

h h f
Cubsoquont 1S E0pBAS Vil pertiyg BEbo ot Pk SO0 (R SFTAELE, g ¢ e

phosphaifeiqeRNCENG-2id pefiletsemnsedisshHin ECBrbRAG! Bgaki on (FIG 6). Exanple
5: Preparation of therapeutic NEUG 2[0161] NEUG 2 was manufactured for

ol i ni dar” STUT Sy il 13152 By BRI NECGLOTh ek gUeing @@ at Tons. The

phOSthﬁ@dﬁﬁ@O mM manni tol , 60 ﬁNltTCIaluac, O- ¢/§éu0“s§?brt%;8u). 01162]
oat S
n

Y

Essenthi-al V5 the same br 06ess Of f erment ah ur calil op—was ol owed
as sho ﬂe@fanBEUGl Nashal mspectiop) | 1GRE (‘QBF% EPG 2| GRE EIBEF edoth as
a |iqui wgpand in | yophVeigbtdeherk (e Th]e()%ﬂolphf)?- kb 02@} Ml Ha43 pd 38 dd27o

i npr oe@H he robustness of the formil@®ion 6.6r shé.fpi ngédnd $6dr age.Git
cl i ni dabsmaltles (Faszing pbindmi@snpkeyvi|d3®9a st e pioiduct 308 t h| 200 expadt ed
| ong SFEddcchtdton (NEREY @oMas) T T eeze-|dsg ed [Usj.nig [he4i depdcal shreezparly
cycle %ﬂﬁm$ PR OR QeHtpriy) T GG 2 T 0] Ay 0N 660 DIOgIoato

wel | - figg, e ph SEhIcd R TooTakERy EXATR © B0 0TPRhg STT o
NEUG- & | o mt—at+Hoefs L™ 5 e —S S |\'I‘l'v"v3 e
physi o P Uf\@:' Lobi 1ty of NEU O the St ahdild | 8 Tor | RESG! 986

E t
(ref erlange g{la_ndard f\%@ 9% (DB t hrleg di fErent| {phs big NEUGIR N the
t abl e,| {87 means cl €, pale velldw. "NIJ' neans not determined. [[0165]
Pr ocess reﬁjat ed i npliiotald8o)( e. g., Vst hio¥t9 cel 97.0r ot 87.8s) | 208 pragduch
r el at §cPuriay (IZAKIBLC) (%) 847 | 873 |832 |868 |87.7 |87.2
Potency (bioassay) (relative potency %) | 109 109 89.7 107 85.8 190.6

CPF = clear, pale yellow, essentially free from foreign particulate matter

[0230] Based on these studies, there are no significant interactions between tungsten or
silicone and the NEUG product with PMTT formulation (20 mM Phosphate, 180 mM
Mannitol, 60 mM Trehalose Dihydrate, 0.01% (W/V) Polysorbate 80, pH 6.0).

Clinical evaluation of NEUG in human patients

[0231] The following examples are provided in two main sections entitled “Phase I and
“Phase I1.” Each phase includes two parts, Part A and Part B. The Phase I and Phase 11
examples are summarized in Table 14 below. Note that NEUG-1 was tested in Phase I, and

NEUG-2 was tested in Phase 11.

TABLE 14: Summary of human clinical NEUG studies

Trial (Part)/Tumor | Objective Chemo. No. of Treatment
Type Subjects | Arms
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(SEC, RP, and | EC-HPLC) have been consistently reduced as the processes for
manuf acturi ng NEUG O t hrough NEUG 2 have been devel oped.
and 5 prowpadelcsssamary of the fornulation history and Pormsba@viooress

conpari son of NEUG O NEUG I

and NEUG 2. Exanpl e 7: Testing NEUG I

[0166] Tabl es

and

4

NEUG 21. Effects of pH and phosphate concentrati on on nononer purity of
rHSAG- CSF [0167] The results displayed in FIG 7,
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is shown in FIG 14A and 14B. 4. Charge conparability,

Bl feh R PANAG gl iy

purity

(refer

e

G and S ‘*mgdy >

cﬁegagks,ﬂrn ver

fi gur e)stwsgeaoapai@dctayackdelstibPhkd 5ReSUWt T Pk AsdiMB. i n FI G 15A. The

identity of the two peptides (NEUG I,

| P"

conpar gehHyp1egn! ipdeASRAPI Ng as shown in FIG 15B.
and NEUG 2 mas al’so compared by SDS-PAGE and Coomessie bl ue staining as

shown in FIG 16.gJhessampl es in each lane are shown in Table 6, below. 5.
Freeze- Thaw

[0233]

and NEUG 2,

"2

P') was al so

f or

Sus
NFUG 1 and NFUG 2

pepti de mappi ng and

AP (e

[0173] Purity of NEUG I

The Phase IA/B, I1A/B study was performed to evaluate the safety, tolerability,

immunogenicity, pharmacokinetics and pharmacodynamics of subcutancously administered

Neugranin™ (“NEUG”) (recombinant human albumin-human granulocyte colony stimulating

factor) in subjects receiving myelosuppressive chemotherapy (doxorubicin/docetaxel).

[0234]

For Phase I, the primary study objectives were to assess the safety profile of NEUG

given subcutaneously over a range of potential therapeutic doses compared to pegfilgrastim

by measuring the frequency, severity, and duration of treatment-emergent adverse events and

correlating them with the time and dose of NEUG administration.

[0235]

Secondary study objectives were to assess the pharmacokinetics and

immunogenicity of NEUG, and to compare the effect of NEUG administration on the

incidence, severity and duration of neutropenia to pegfilgrastim in patients receiving

doxorubicin/docetaxel.

[0236]

2.

Patient characteristics
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[0174] The effects of Freeze-Thaw were evaluated with NEUG 2 (in
PMIT20/6.0) buffer with concentration 15, 60, 120 ng/m . Sanples were
frozen amsotzhevessu3irom O to 10 tinmes, then anal yzed vi aPeirdisadioionepect i on
and SEC, RP, IEC. [0175] Results indicate that Neugranin does not appear to
be sensitive to freeze-thaw i nduced degradation for both old (PMIT10/7. 2)
and new (PMIT20/6.0) fornul ation buffers. (Data not shown). 6. Short-term
stabili 0 ] §%njp f i : 0/7.2) and
new buf[%?i]( %’ﬁl\il.?“ll')%o 6. g?ﬁ\}\lgsr%é\ﬂggﬁ'meé%a I{Afggédr?f %Eg%@(}\%g%fﬁ%&;tgéﬂggymnt h, then
t est ed fayamiéteal i nspection, SEC, RP, | EC and Bi o-assay. Mnoner purity was
eval uated by SE-HPLC. [0177] At 14 days, NEUG in the old buffer showed 6 %
aggr egg0e38]i nackesised, while NEUG in the new buffer showed no changes. There
were no significant changes for one nonth by visual, RP, |IEC and Bi o-assay.
7. Shaki ng [10178]pafibe:s &fifhe BistoddgisMiFkdonbirh 8dbieed cast sartlied tw\rseieyal uat ed
with NEUG in old formul ation buffer (PMIT10/7.2) new fornulation buffer
(MPTT20/ 6. 0) at tdexembeamand dasstyels, 60, 120 ng/m ), pH 6.0. Each sanple
was shaken rizontal |y rpmfromO to 30 mn at 250C. Vi sual

i nspection ragr?ld S%%Q%E%O\Afg?%gﬁﬁglrd?lgr med. [0179] The Results of the SE-HPLC,
RP- HPLC, | E-34PLC Aligpht@hethatddose giicfibgant | oss of nmononer. (Data not
shown). Furthernmore, the results fromvisual inspection indicate no change
in appearance as ANFesinQ0/®M shaki ng. This suggests that Neugranin may not
be sensitiveto INOs i ggregation for both old and new

formul ati on%buff?}]gtﬁe%. m?%’(g?&gﬁ [ 0180] | on-exchange hi gh performnce

| i qui d chr orfat ogréqagyate hef@c)and mehal éuetieed phasehi gh performance |iquid
chromat ography ("RPLC') can be uysed to.npnitor oxidation of Neugranin. The
experi ment alp;?con TVBa aleWefh?eHW’@P%rglgﬂl-tB@Wi de study are as follows.

Neugrani n atg 8 nmyfyrh piERuBinSX¥ IR SErha 1 Y§rRISH1 Rebxdrge and TBO.
Sanpl es were anal yzed by size exclusion chronat ography ("SEC'), reverse

phase ("RP")9. anderECtahsainises (HAOTHORE) 2606 Ypper pithorgal 5, 8, 20, and

24 hours. For asz&ggm&*nt g%qh dr%ggéﬁer xi de anq TPB i nduced oxi dati on,
: BGI‘

RPLC, | EC vveoe u hltﬁ”ﬁhé) a6 F§ P4 abul ar form are shown in

FIGS. 21 and122. HO38XerfbRAaltastdagsnoshown to oxidize in the presence of
hydr ogen peroxi de. The sites of oxidation identified include Cys-34, Met-
123, Met - 298 2. MetElialge tarsgeive dogyrgbicin based on a left ventricular ejection fraction

(LVEF) within normal limits.

13.  Have the ability to understand the requirements of the study, provide written
informed consent (including consent for use and disclosure of research-related
health information) and comply with the study protocol procedures.

[0239] Exclusion:

1. More than 1 prior chemotherapy regimen (including adjuvant therapy if given
within the last 12 months); any chemotherapy/immunotherapy within 4 weeks
prior to study entry; cumulative anthracycline dose that would preclude 2 full-

dose cycles of doxorubicin in this study.

2. Prior use of any nitrosoureas (BCNU, CCNU) or mitomycin-C within 6 weeks
of study chemotherapy.
3. Cardiac history, signs or symptoms that, in the Investigator’s opinion,

preclude the use of an anthracycline-based chemotherapy regimen.

4. Prior surgery or radiation therapy within 2 weeks of study chemotherapy.
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[0182] The chromatograns (FIG 21) show the overlays for NEUG control
(grey), after exposure to hydrogen peroxide (light grey), and TPB (bl ack)
for 1 houwoOab10RB343A significant increase in a peak el utipag/iB20monut2es after
the main peak is shown in sanples treated with H O by RP and | EC, sanpl es
treated with TPB show a peak eluting 3 mnutes after the main peak by RP
and the peaks slightly increased and eluted 2, 3 mnutes later than main
peak by I ECs[01 Q}&%ﬁ . r P can
detect di ffesr'ent %;g%(oirk? ‘zieZﬂ or ér{r%?ﬁ(gﬁtg tﬁ%?%]l{fﬁm%zwgﬁgt&%%ﬁggﬁ% Oﬁ ?%glhggwﬁEUG
oxi dati ons at whitchrisg ercasbhbort merrew dnveysinging r esi dues. The oxi dati on of
NEUG does ocgcur der .stressed conditions, but there is no indication that
't represent® a b MigedSadnmARCIRY M ergioraielis st LEBIREE  and t her o
are no signif i canihangesyapid RCKFas GMIASFE $rorkaaRbR vAihifd QVBekasy
characterization of NEUG for pharnmaceutical use[0184] Three cGW drug
subst ance | ot s wetwlymhototetipysi ng the NEUG | process and 5 lots were

produced usiyg the. NEUG rocess. In.general ., .th EUG- 2 fornmul ation

D el ded prothrn drobgusrtastEERidm AN Pepsit R et and Neve 1.
The test results Higlorpbf mGEYR halighansLothpdberlakia. t he tables in FIG
17A-B. NEUG | lots are 060615001, 060628001, and 060707001. NEUG 2 lots are
071008005, 0P10256@wWn Yrinopeagascs ontess gigpatclydrrgtod 1urggo@1 radietbeany. of t he
| ots was perfor - I ane [ ' [ [ 0185]
The appear ance g}ﬁ{% I\?gﬁ%efrngén#%ﬁ%&%mﬁgﬁgﬁ)ﬁ%@uﬁﬁgéi%gg 8%/;&\?/\& ?ﬁglag?nspecti on
using forward il Ineorodedically stdblios @ aateunviisgitt abserosds. a bl ack and white
background. 2. pH [0186] The QH met er was standardi zed using buffer

sol utions atllpH 4gpwiysigkle gellidiseass.  After st andardi zation, the pH of a
sanple of N : {5HP i by freezing point
[0187] The (I?grgr;n}lvg?lia y \rj\s,;HSf% gl?g%ﬁgrﬁtgﬁf@?/@?srsggl ng E%ik!r%sy'depressi on.

St andar di zatli3on v@srqpeirffectivedeqisiimginga?@@ursonak gntibadtidsr at i on st andar d

prior to neasurenent. 4. Concentr.ation by neasuring the absorbance at 280
nm [ 0188] Tﬁ]é'coﬁ%é%’l}l%f?‘ioahogﬁgﬁ?ﬁo\ﬁﬁgaﬁgw?(ﬁ?rﬁgﬂgﬁy measuring the
absorbance af;. 280 iin RiRERh§i AN RENESIRHENEIRSRR! SerRbastindStiRehstie
enpirically determ ned }g%ti nct i % coefficient of 0.%% ng | sj %L*AU. 5.
| dentity by ELI SAT[@0Y8gier Rerepergehef noglikmadiyn (Mhesk Zoslyhandard sandwi ch ELI SA
format usi m:’ll6r.n:"t %gésna\{l\?%elmale or nursing mother (over the course of the study, all females

must practice a method of contraception with greater than 90% reliability, or

be sterile or postmenopausal).

17.  Known HIV positive or active hepatitis (patients with unknown status will not
be tested).
18.  Males who do not agree to use effective contraception throughout the study

and for a period of 30 days after the last dose of study agent.
[0240] Subjects were removed from further treatment for the following reasons:

Disease progression
Unacceptable toxicities despite optimal treatment

Intercurrent illness at the investigator’s discretion

B b=

Doxorubicin regimen — Maximum lifetime permissible cumulative dose

reached (see eligibility criteria)

W

Withdrawal of consent

6. Non-compliance/Loss to follow-up
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known in the art. The assay was based on the specificity of antibodies for
both the G CSF and al bum n portions of the NEUG nol ecul e. Together this
ant i body Wwai2n100ms43di sti ngui sh NEUG from G CSF, HSA, or eChas2@bbermsh-|inked
proteins. 6. Purity by Coomassi e stained SDS-PAGE [0190] The purity of NEUG
under denaturing conditions was eval uated using SDS- PAGEW t h Coonassi e
stain. Sanples were diluted in sanple buffer wwth or w thout reducing agent
prior to analysi sp.Mohegul ar weight markers and a NEUG reference standard
were al so | oaded onto each gel. After electrophoresis, the gel was stained
W th Si . ! rm US| ' , is method is
used privze; 1§ vERtsbl GiR e s Elk Lt P IRRY SR e S
Purity foloveed meeasSs@tmgdoBhbmBARESH4 18] ofTdne spudyidryg ffr stiddFcdraty and
denaturing conditions was eval uated using overl oaded SDS- PAGE with silver
st ai ni Ag* 2S5BS were diluted in sanple buffer with or without reducing
agent prior to analysis. Sanples were | oaded up to 10 ng/l ane. Mbl ecul ar
wei ght mar keks artudy RNt r ef er ence standard were al so | oaded onto each
gel. After electrophoresis, the gel was stained with silver. Conparisons
bet weerl0242jr AVEDG (@¢cwtrdmuas haman blhnaiphimer genalpeytaseldny stimielagngiaseor,

il t NEUG | d ref t and i t hod
coen 1 gt BLeSTL i T Boien SroR APutE ebTanl® pRocebrienaath skt ofigects oS
Purity iB¥ slgkecHaktidgprimdREiGuéOL9R] cor@piiding % t8¢ ni¥REHGRITHSALhY e

condi tions was eval uated using size exclusion HPLC. Sanﬁles wer e anal yzed
usi ng acHoerdas/ S&I00oPPRIling o thermytyregormmok h@oar Gy CHF -t hhatherapoetiat i ¢ nobi | e
phase c i Std f. d I,f at e, Pupity of NEUG was determ ned by
cal cul a &%@”ﬁh@gggf?gggéBpﬁé é&%@léﬁ é%ﬂpﬁgcﬁgﬁﬁ‘peak to the total peak
area at[0248) WEUTWwas apphsd shef gails, postdligdd-foshahesh &i stidlguidPye I gless,

i ncl udi ngl dinmers and aggregates. 9. Purity by Reversed Phase HPLC [ 0193]
Rever sé&dalpaadEorpae2vas. {ped reconpiuden withdd mLef sterile fvapgedis, insghon sacher e
anal yz i i . . r S g 0 ,

300 S DL BR A Sk A A P RELRLRER VL 1 PR R hriS

acet onirharnlitel, SOmdE nthadbdseatehydutel 0 1 Wasv/ depaysormeea Sy Alcul ating the ratio

o 81 B By b T MBS SuRt § SRR BRI
has a ngsss|cansthtRMily available Neulasta® (pegfilgrastim) was supplied in 0.6 ml prefilled

syringes for subcutaneous injection. Each syringe contains 6 mg pegfilgrastim (based on

protein weight), in a sterile, clear, colorless, preservative-free solution (pH 4.0) containing

acetate (0.35 mg), sorbitol (30.0 mg), polysorbate 20 (0.02 mg), sodium (0.102 mg) in water

for injection. USP.

[0246] NEUG (50, 150, 300 or 450 ug) or Neulasta® (pegfilgrastim) (6 mg) was

administered by subcutaneous administration.

4. Study characteristics

a. Study schedule and duration
[0247] This study was a first-in-man, multi-center, open-label non-controlled sequential
dose escalation of a followed by a controlled, randomized trial conducted in 62 subjects with
breast cancer scheduled to receive doxorubicin/docetaxel. The study consisted of 2 parts.
Part A was a sequential dose escalation in 13 subjects, 4 dose cohorts (50, 150, 300, or 450
ng/kg) with 3 subjects in each of the 50, 150 and 450 ug/kg cohorts and 4 subjects in the 300
ug/kg cohort , to evaluate safety prior to the randomized, Part B of the trial.

-64-



wi th a Neugranin variant containing a di-hexose nodification at Thr-133 of
the G CSFnoi ety. This nodification does not affect potency and was present
at consi swenvid/mssshs in all devel opnent, toxicol ogy, an#CtESPaLrhes

manuf actured to-date. Thr-133 is a known site for nodification of G CSF.

10. Potency by bioassay (NFS-60 cell proliferation) [0195] The NEUG potency
assay is a cell based proliferation assay, based on the induction of NSF-60
cell pr er@tg,an r : F and
EUG 1 e e e A S AN o RO G PP e ot
and werd chereathedpyw ¢yieleNBUG pr niteil assesoren20f ttauﬁsuysnéeffa:w@ abAbtuee a 20- hour

i ncubati on th NFS- | re pul.sed wit of ym di ne
for 4 HEIRaDMESRINE e Yieudn Tisteorsust 8yt ioStcccheiotheaary, TemBy M PR Pyt d ne
i ncor pap&ks Alowas, sdBfeels RRadd NIWGS all sﬁﬁﬂe%ke ﬁ)'ll@l;v}ﬁg c%enfolﬂf‘er aurenent of
[ 3H] - Thym di ne i ncorporation as a function of NEUG concentratl on was

model ed:ygbs hgné 2ﬁ6thlprepa¢rametdese liedfireet ddyenyo dedntaenhsdend rolatedde NE3HA ) are

determ ne r test . .protei I orted as a relative potency

( RP% vcé’F ng's"ﬁ%ﬁlgf’ﬂec RIS AR aﬂlfe\éﬁolﬁg gerbaf reference standard to the
EC50 of[omq R FartSA NG € liniad gyoR it W DTN whak e firbdeis asaidY drigidaer (iRCaly
reference/ EC50 sanple)* 100%/ 11. Residual DNA by Threshol d Met hod [0196]

The metstdli¢apt a%&ﬂ@@ﬁm@) cesji¢ried PONRLY. prebahiy adefigitgsselated o thesbidrer ci al |y
aya' ! a%ﬁgnthltth ﬁhM%ng ll;jloﬁ { ?&l\ﬂ %%?I gg%ﬁl %EQ& %PA%OFN@ tﬂgﬁﬂrﬂtlﬁgﬁi tion

kit). e sa |n| protein
ext r actdedg adihmsmnmem ¢a@h is ol e@fen@NAgW&Stnhh@BB mpanatadfhy@dmugmngl dffid Thr eshol d

kit. This kit inmmno-Ilabels, imobilizes, and el ectrochem cally neasures
the corlO8FtPARGIRT B3 apiiA af¥drsq §¥F8!St 0 a cal f thymus DNA standard curve. The

resul t 1e r d within
accept ;{gly\gfl |%Hg(%r0ﬁ%n.t¥§%?t%§<dl tﬁggg}%kﬁ)ﬁ%%%:%g \;}%?aé?%d/rfﬁ ric \ﬁé\)ﬁ fjﬁ%0197]

Endot oxsiafetye dmat@ @malt &astohdayis nfthiEUG isstIdosd ainsinsgreordet BEWGnedall smhjg:tamsat andar d
aut onmat ed k| turb| tric, endotoxin ySi s SY, st.em he tic

Fur b aisrey ooty S gt o e Tabl e et Al e R s A asor s
tur bi d'thé’eﬂrﬁﬁﬁl%ﬁ‘tscﬁsj du dj%%tsﬂi'i Bt SRk 16/t I MBubLREEs ik b Tl ToRG@EDOCYT €

| ysate (LAL) was added to the standards and test articles and incubated at

370C. mhlhutgd enidaiestaf e LT aothgr Biseliess viretherurtecetithagriloss Jevelrfer mal of
moni t or ctrophot trical 19ROy,
endot o TRtk PR dRoe @it bR bogt Rye T Al FoloRb et Hese
articl e DETCOMPaf €cubdihddvieRptauD DT dddsy efcatativh Ista)@pemaﬂdlﬁ) fitaedeEdqur ve of
known standard concentrations. 13. Bioburden by nenbrane filtration
treatments were administered.
[0251] The remaining subjects completed their scheduled safety, pharmacokinetic and

pharmacodynamic evaluations.

[0252] Following demonstration of safety in the initial Part A cohorts, Part B was
performed. In Part B, subjects were randomized in a parallel fashion to 1 of 3 treatment
groups: NEUG 300 pg/kg (n = 20), NEUG 450 pg/kg (n = 21), or pegfilgrastim (n = 10) at
the approved dose of 6 mg administered approximately 24 hours after study chemotherapy.
[0253] Tables 15 and 16 below summarize the disposition of the subjects in Phase I, Parts
A and B. FIG. 26 shows the chemotherapy cycles for Phase I study, Parts A and B.

Table 15: Disposition of Subjects in Phase 1

Part A Dose N (NEUG / pegfilgrastim)
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[0198] The nenbrane filtration nmethod is simlar to the United States

Phar macopoei a (USP <61>) M crobi al
vi abl e orwyenoevs3{3nesent

in a sanple.

Limts Test that estimates the nunber
I n the menbrane fiPCTASRIIOM2128% hod,

of

t he organi snms are captured out of the test solution on a nenbrane filter,
which is then plated on a suitable growth medium A sanple volune of 10 niL
of test article is diluted in 90 nL of sterile phosphate buf fered saline

(PBS) prig
filtered.
Het er ot r ok

[

LO I.Ebll ny.
After the fil

ha & Dl ﬂfn f"r\

e entiTe 100 Tm—of

L4 12DRbERkod AfsijetSiy FRART
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RONE
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- N
b1 SE- HPLC, RP- HPLC Ia

Sttt

at
d 25 0C
nd

bi oassay. There were no significant effects of tungsten on NEUG sanpl es

after three nonth stability studies.

foll ow ng ans
N-term nal se

guence [ 02luble ToeeDpositdomof SulsjecpedmPhasetl t he N-ter

15. Characterization Assays [0200] The

tion.
M nus of

Neugr ani n was

protein seque
utilizes gas-
and SequenceRr

[0202] | EC HF
het er ogenei ty

Wax 10-ion exX

Bis-Tris and

variability 3

rat her than

Tie8fthédtl €0 USI NG g pafee ADN)! €4 PRIFOBYN) €8 Té@F! se P94 cLC
'N&flast @Fle et Tod— T T[GpT poT dal'es _ mstry and
Eb ot.cycles, |an on-1line H am no gcid HPLC gnal yzer,
“a!y°'° sgHtwar-e—Chai-ge—Heterogarety—by—] E- HPLC
|N.ELI§QS‘0IIQPH to meradidre the rel8tive abundahce of ¢ ar ge
WSO in NEUG  Sahnpl es wer ¢0anal yzed using a Dijnex Pro-Pac
ahalige300ol um (250 |4 4.6 nm) W20h nobi |l e |di3ases consi sting of
Nl G 4601 s net hod Has denonstfated sanpl §-2andependent
M@l (NS pol Nt 1T @EVET OpNENG TS USEd a5 & qU iftative
tanttatrve—assay— Peptdeeappr gt 0263+ —+eptrde—apping i s

used to determine the structure integrity of NEUG Peptide

b.

Chemotherapy

[0254]

Concomitant therapy during Phase I, Parts A and B

The chemotherapy regimen for this trial consisted of doxorubicin 50 mg/m* and

docetaxel 75 mg/m” administered sequentially by intravenous infusion on day 1 of treatment

for up to two 21-day cycles.

[0255]

Prior to receiving each cycle of therapy, subjects had to have an absolute neutrophil

count (ANC) > 1.5 x 10°/L and platelets > 100 x 10°/L*. Treatment could be delayed up to

two weeks for hematologic recovery.

[0256]

clinical activity in patients with breast cancer. However, the combination is highly

The combination of doxorubicin and docetaxel has been reported to have significant

myelosuppressive with higher rates of grade 3 or 4 neutropenia than other standard regimens.

[0257]

Even with the addition of CSFs, the combination of doxorubicin and docetaxel has

induced grade 4 neutropenia in 79% of patients and febrile neutropenia rates of 9-18%. This

doxorubicin/docetaxel regimen has been used in studies of new agents to prevent neutropenia
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mappi ng was perfornmed using Lys-C for digestion and reversed-phase HPLC
with gradient elution for peptide separation. The protein sanple was first
reduced awo 2devimsasred and then al kyl ated. A buffer exchaogaSems/oeessi ed
out, followed by a 1 hour, then overnight, Lys-C digestion. The Lys-C
peptide m xture resulting fromthe digestion was separated by reversedphase
HPLC to give a peptide profile using an YMC Pack CDS-A d 8 colum (4.6 nm
x 250 leén Bﬂlgﬁean%%' @géreﬁowwﬂngmﬁé%edﬁdol bf'c‘ﬁl-a%deddé%ﬂa%l i¥g&s moni tored
using a rray UV detector and Finigan lon Trap nass

spectr mppt@maw dhhmethectpyasgmay té snily ticiporkentiMasts rmpemgmohlm NEUdat a wer e
processed using Xcalibur V2.3 software. The mass accuracy of this nmethod
was | egBodorabica) ppm The identities of HPLC peaks were established by

LC- M5, HI ectrospray Ion| zation Mass Spectronetry [0204] Mass anal yses were
perfornmed usitHGIRSOQRKIYHE Bi osystens QStar ESI - Quadrapole Tinme of Flight
(QTG:) ar noel ectrospray
sour ce. 6)Elégjrp %%de@?gml 8)2@ ?%%If%%%gcﬁng%ﬂ%ﬁtﬁ%%%{b‘g% ?ﬁge and Harvard
syri ngestrppﬂmmycamued:tanstvrao squsay whoeh iabibits DMancbDNPatiepbndenth@\dynﬁledms a

curtain gas, val ue. of 25.. The instrument was, calibrated t ogl obi n. The
mass t OOl eretain ulhisis e Dpsey ﬁgawﬁﬁl%eclaﬁﬂhn%sw el e B ange

(500- 3QQ4kifHaAy cymfolstmntmag@ﬁc@e%hﬂ B &Mg{s&@ré&&ﬁﬁytefyhmﬁg nostt rdnhe
allotted tine anal ysi's. The resulting total ion current was analyzed
usi ng Afgdranst iyminor4 sof tware. The mass accuracy of the instrument is |ess

than 10 ppm Residual S. cerevisiae (yeast) Host Cell Protein [0205] The
anount of yeRisirntacentica Datpr ot ei n (yHCP) present in the bul k was

det er n ELI SA based on . sto i es raised i ation
ot noUEs ﬂ%pcf & 51 TSRS LR ToiE 2 M) Sbe fih o P%@a@a?fréfognﬁ host
used t r@ﬁ‘al?&t%?@ %‘reéﬂn@ﬁt&éﬂ'vﬁkh Qéfrll'e:rle/di@rfoﬁmﬁ%ﬁéﬂ[ deQrOQI 56 b 1Rsn, Sr 1 €agent,
5, 5'-Dithio-b 2-nitrobenzoic acid) (DTNB) was used to determne the
free tkﬂ?%sehﬂrﬁtfémanmomEUG sanples. DINB reacts with free sul fhdryl groups

to yield a m xed disulfide and 2-nitro-5-thiobenzoic acid (TNB). TNB
absor bs st r @ideé Effettshhdrfoxidityowi ng t he reacti on to be easily quantitated by

conpari n to a N-acetyl stein NAC nda rve. ncr e the
accur ac@ o (MaelpsnpgisSiop 1@@3&5@% %é ppm@ﬁtebal& ‘f‘gﬁ

denat Urdnﬁ%aﬁi@&gk&it Q§clucT Hgﬁra‘e%‘ﬁ@e ﬁéi‘r%ar‘&ﬁNBn%Eﬁﬁﬁls s9ncir6§1% aflla fd'éf&wdl groups
that may not be 'y expOsed under native conditions. 16. Stability [0207]

Bul k drmlgluéa‘ltystdasmela(témﬁh))mygpahy)m@dh@dmseslhmptpgdomltlemﬁ)toxonﬂ»mlmal val ue,

Marked alopecia and moderate nausea/vomiting are expected toxicities. Extravasation

reactions producing local skin and tissue damage at the site of inadvertent extravasation,
stomatitis, hyperpigmentation of the skin (particularly the nailbeds), and a “recall”

phenomenon at sites of previous irradiation have been reported.

Docetaxel

Pharmacologic Data

[0261] Docetaxel is a semisynthetic taxoid that binds to free tubulin and promotes assembly
of stable microtubules, interfering with mitosis and cell replication (cell cycle specific for M
phase). Docetaxel is extensively protein-bound, extensively metabolized in the liver, with

fecal excretion of approximately 75% of the dose within 7 days.

Pharmaceutical Data
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acceptabl e tenperature is < -650C). BDS stability was studied by storing
the product at the - 800C and accel erated storage conditions. The reference
st andar d WDBUG/U8343bot 2378-R) was pl aced on stability fiPCStUSe@ope2ss de

| eadi ng stability for GW BDS and an understanding of the stability of the
reference standard itself. Typically for each process (NEUG I, NEUG 2) at

| east one devel opnent and one cGW | ot was placed on stability, with each

st ud il i - SRegifieC -hait: feal | I li,nes.
y C{gﬁgigcgﬁode&xél Eila¥ O S RESIH As%%ﬁg ‘ﬂ%oazrlclgfeﬂfln 8@h1§92’\§1L ogﬂ.()%'%/ﬂ.%_ﬂﬂ

St andar erated conditions were use I ne dssay suitability and
| i kel y stiexje-dakatviidn withtahwaysnparyingsdiluears(18% ghaobdi Wit {@i Ingriion.vidthe

stabili S nitored b ear.ance, \ otein centration

ool alltiy TISECARpEE comsnipbne apaseriel (ahlirar s a8e I g moBoRuts irar y of
the representative stability results for NEUG 1 reference standard | ot 2378
i s summari zeddoEfgelsandLoNdy 7.9 pel ow. CPF = clear, pale yellow,

essent | ghyf MH&&EPMOLRS K98 oRRAkS BHIANS BRI HZBR] oyt oni i cant
changes 1 n any paraneter were seen out to 36 nonths dt the recomrended

st or agenypemndisitivaty, reausions @ dfcrmdtdrotiatr dn@Q@iGnurdatodivithpoly@orbatet d0ssuab a2- 80C.
[0210] 1 nnﬁ%h gata i s_shown for the NEUG 2. No significant changes under
the reddMreiNgel §FHP§®% conditions, at -200C or at 2-80C are noted. Table
10. [ 02Ydde4pt ?ﬁ%tﬂeh{shlﬂﬁéxgeﬁ&fcersmré RiperRhsiVEdrActidhslshGnti of &8 m at 2-80C are
shown below in Tables 10.1 and 10.2.[0212] As descri bed above, changes to

t he f orreeladiciged. Ratreatsmackevihg dovatére] NRUE be preocdissted ovithtmeriNEgerddprsocess.
These chgﬂgﬁﬁegpre made to ensure product quality at a hi gher NEUG

concent®: Nd did not include any new excipients. Primary changes were

an incr2e] iMilthemoasiate Itk ﬁﬂg&ihnéﬂ‘t F&301td B dePaydd nietMbodingl by 2786l bed 4 98v4i N t he
pH (from 7.2 to 6.0). The BDS fornul ati on has been i nproved fromthe NEUG I
t o NEUGSICHcar syserpis ckpeivee(/ddnk Slocetakelshowd pehbesiy e ipgradigas v SGOTi s t hus

expect : i i I: ility
el at i vadion ar 5 P o Ry ke SESRARKS 225 LIRBLAUFRLERAR '
si gni f iktadtreehfi@césuatd tiuys (@odatte N IH 2 (sdverr retchtie®) ofpatiénts tnalftiak¢ 1Ty
studies ejther in lyophilized for or in liquid format recomended storage
condi t i59H4es degpi -%éqsaeﬁ%wgqr%ewé%sﬂmz@ewmmzS&lﬁatoa&(@ﬁf@vhe%t a not
shown) . 5 b Py nd Conposition of Exenplary Drug Product:
NEUG- 2 df'gg(t%éegg%:fpﬁ%t) P%??lge][eh géség{g)eedaf orm [0214] In one enbodi nent,

Neugr ari02¢4] m Expebied@dy ciffscts uphldesdydssuppsseon, [peimaryy plnkdpened withramddat i on i n

2 ooperst i TR RS slhh e e L OB R LR
r econ_stsltdrﬂéﬂtg,nmwtgra/ahh@rgi_apﬁalééa%dﬁin%\%ﬁrh)@%n&ah B&d 1R (Mokbd. €each vi al
contains 50 ng/ il "(50ng/vial delivera 1e) NEUG in 20nM sodi um phosphat e,

A8 6 ‘Acu;i ] tJ.Lnl

RO <

{moth | Dosale: Avd paid DOsé gagiong ol ysor bat e 80, pH
6.0. Af [b%ﬂ r 6(51(1) 8%; | to%l gallc%r%retal&gen\{ Icye}clle,Cc%ngﬁlepa%gI(zdggorﬁﬁ&Wflol?ompee({ ‘t%; ure and

docetaxel) was administered.

[0268] Doxorubicin was administered at a dose of 50 mg/m” by IV bolus through the side
arm of an infusing intravenous line or central venous catheter to avoid extravasation injury.
[0269] Docetaxel 75 mg/m2 was diluted in 250 mL 0.9% saline or 5% dextrose solution and
administered intravenously over approximately 1 hour via a polyethylene-lined infusion set.
Vital signs were obtained immediately prior to and after the end of the docetaxel infusion.
[0270] Prior to receiving each cycle of therapy, subjects had to have an absolute neutrophil
count (ANC) > 1500/mm? and platelets > 100,000/mm>. Treatment could be delayed up to

two weeks for hematologic recovery. A 25% dose reduction of chemotherapy doses was
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shoul d be used within 8 hours. 2. Quantitative conposition[0215] The
quantitative conposition of one exenplary NEUG drug product (NEUG 2) is
provi ded wo 20a0i884311, bel ow. Note that the liquid form eCTNSRGIA21235 t he
sanme quantitative conposition as the lyophilized form The liquid form can
be provided in a prefilled syringe (see section 9, below). aA 0.1 1m
overage is filled into each vial to assure the 1.0 m deliverabl e vol une.

3. Rec f : r

Used 1 orores dr G oBh R R PRI, Y et D et ot ol B8 1)
The confbtrhso'mli)@mtoqnfemahe exenplary NEUG formulation is 2.77 ng/ nmL sodi um
phosph 33 manni t ol [nL trehal ose di hydrate, and 0.1
e ABEI o B O Pe e e S T BT LR SRR AP ERos phat e 15 a
buf f er i15gicAYE Mat pfémab Fithek sydsest cﬁémath%wv&we ﬁQ&Wed FRnP&aYy Heatgepd cake
structure and to adjust tonicity,trehalose’is used as a cryoprotectant, and
pol ysoriyarempteddoleedpt o reduce the potential for aggregation and

adsorptl on. At the concentration of active pharmaceutical ingredient

("API") i n NEh@hefaph(Preahadicatiore protein itself acts as a robust buffer.

Conmpen ts u for the | atjon c

mul ti pﬂg%bd @W@K@%SW@G#H@@Q%@#IS&W s degfagt %S@n%ﬁwﬁﬁg’a &Sr which no
conmpen CHdﬁnh@teFéélrfoeﬂlrrée)’da@fy HaltRR 1Bday (IR YSHocetdx cLCAMMMIsEStWM flbraer'th GRS

non- conpendi al set of specifications. Trehalose is GRAS listed at the US
FDA andh¢ mcidsaer and &etvi@fltfy@rf ﬂmdameohomﬁnmhmmﬁustlmmctmml par ent eral

phar ma jcal.s (for vac in nd..tr mab

(ror codDEhy) 1% dse bRt sl TERER AR HAYET rhr bR it at i on
used f atdg@NisGPhaglefsbykl @scrégen SRaE B8t phySiepROr t St orage as a frozen
liquid at -200C (NEUG O . To inprove the robustness of the formulation for
shi ppi Ngoffiftcat MedR8tiss Cl i nical sites, as well as to provide a stable
product—w th an expected | ong shelf i fe, a lyophilized form has been used
for al I[0%74]ni$1é9[iecmh9nlda10t hajvedatm'vedrm dfrihe fodlowalg mediedtiomared pal (NEUG 1)

has prov ui t.e .st gbl curr shel f 2 years, which wll

1 kely MsSC it lte AR Sl LR eB A ltn?l iy ReviGR Belo&i bpnent dononstr at ed
t hat hi gher jonic tren th and | ower rther_stahilized the A

hi gher conceht r atPBE iy %awhﬁgenw l%lﬁl ?d@ﬁ%ﬂof laﬁ@tlfl%mavag%ﬁmf k%UG 2)

has a | ower pH (6,04VStidn 88 thashihi gher phosphate concentration (20 vs. 10
mV) . Forced degradation studies denonstrate that this fornulation protects
the drug subst andeibsenuechiecyiclegof dhanatheapy should mbo usitistad kintigl4 daypeat ed

following dosing with NEUG.

3. Cytokines, other hematopoietic growth factors and prophylactic antibiotics for
the duration of the trial unless prolonged or febrile neutropenia occurs. If the
subject was treated with G-CSF at any time between the screening period and
Day 0 they were not eligible to receive NEUG and were discontinued from the
study.

Allowed Medications

[0275] Subjects were allowed to continue their baseline medications(s). The daily dose of
cach medication was maintained throughout the study if possible. If for any reason deemed
necessary by the investigator, a subject required additional medication(s) or change of dose,
the medication(s), route of administration, and the indication for which it was given was

recorded on the appropriate pages of the CRF.

Antibiotics
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freeze-thawi ng, and concentration i nduced aggregation. The identical freeze
dry cycle as described for NEUG | was used for the NEUG 2 formulation; both
produced wol2btofoss43@d cakes. 6. Manufacturing process deverapsaent2{26219] I n
sonme enbodi ments, NEUG final drug product is generated by diluting bul k
drug substance with fornulation buffer to the desired concentration (50

nmg/ mL), filling, and then freeze drying the product. [0220] To support
conpar ty 6Ol 1 ] | Ak t of final
arug. prioanel YRR rieDS el B O o PP TRy Bl

char acteerh zadspdfydicmotiveapydakddpcg 022Aikklifdrel ofesfebtion. dff febnde phwpewie beni cal

conpar abi |.i t stud are in 9] 12 beI W and, denonstrate that
Che” audRylsStonnbseen i Bte s T0Y L Tangs el ibered fRmgReEter ¢ han
the NEWGn{idoe@du@htmeh %1&?&?&@0%)&&19 tH RS §orﬁ %&d@ﬁfdyh@l‘l&w%@)ﬁnédwr Sé
product inpact. [0222] The NEUG used for initial clinical studies (NEUGI)

i s physiededdenti sardagd mm@wab&r@, noluding growihelaetoy suppernal ticd dvesERIEO NEUG- 2) .
The cha(p%relmade to the manufacturing process and dosage formdid not have
an |rrpa “clinical effi cacy or safety (data not shown).7. Batch anal ysis

[0223] [62E] 2MubjeeimRho egferichedrsesdit h§p@fenditiatty sdastiper draioBnaldgic
representative, devel opnent |lot of N 2 final drug product. In the table,

"ND' rreamisitich ghat peeeluged furher cxsbiseot chepothieiapy sisraetibo Testoyed gomsttudi | ity of

final ﬁ;e%gnﬁ&%@:%gr&g@%%% stability study for a lot of the final drug

produc S |n| |at d. At the one nonth tine point, no

signi ficant changes observed for any sanples. (Data not shown).
Stability conditi Onsmﬁgyé{‘g SEYNFis: NEUG 2 devel oprnent ot at 50.0 nmg/ m

NEUG i 0E’M[Tlﬁ{e6@,a96t &f REUGwhi s¥dbdded By vadudtlon Of seStype, Frequéic! agieseaémgz 80C,
250/60% , or 40C/75%RH 9. Studies of NEUG 2 |IC]UId in prefilled

syringed ap@ez%qvemts (a8 Ee9schangesris gnisp] lpbgraofy ispls Whematglorreaxs difier T, pH

6.0

Por] omuBmtidin it oBaE bhl At X8Ol in BUIRLELARe B A SR obC e
(e.g., tfrn@nABeﬁ@mdﬂhbﬂmmﬁyanmcﬁ@stmrmgmm bBgdon ereaN pioank Gancbulmgﬁﬁu&n and
silicone, which mght interact with product and/or the buffer.

eval uat(e@nmen Tﬁfr@mal@gv&ﬁg THelohddicish EV%IW (NE&CJ%FpVéﬁw Hd %lﬂ@eﬁ%ﬁluct

sever al20§§}.’dA§v°6ré’@sgv%nts (to include serious adverse events, “SAEs”) were captured from the
start of study drug administration through 30 days following the final dose of any study drug.
Laboratory assessments were obtained as outlined in the Schedule of Assessments. In the
event of any Grade 4 neutropenia toxicity, labs were obtained every day until ANC > 500. If
the subject’s next cycle of therapy was delayed (and after the last cycle of treatment),
complete blood count (CBC) with differential was obtained at least twice weekly until ANC
> 1500.

S. Results of Phase 1, Parts A and B

a. General

Statistical Methods:

[0279] The data related to safety, pharmacokinetics (PK), pharmacodynamics (PD) and
immunogenicity parameters were analyzed using descriptive statistical methods.
[0280] For frequency and severity of adverse events, and for laboratory toxicity grading,

counts and rates are presented.
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carried out including a silicone oil mgration study, silicone-spiked-in
and tungsten-spi ked-in studies, as well as the long-termstability studies
of the prwDi2bload3syri nges. The nmet hods used to assess tRreTAtSadolopt2gs of
CGl0639 (NEUG-2) in a liquid state included visual inspection, SEHPLC,

RP- HPLC, | E-HPLC, Bioassay, etc. [0227] To summarize the results, no
significant changes were found in the sanples spiked with five forns of

t ungst Ok : -3 i . iaum
tungat a2 B e R U g T R3] B e 5500 o)
and kepteutopamiia, nedir ANE0@inox to2BROIE ADVET tirb teecorany e ANSAA). s 1@ Eandnal yzed

via SE- HPLC, - HPL. C, and bi passa data not shown). [0228] In the silicone
conpat i“g]ikl{:ﬁ %rﬁgt@d}yfg ?ﬁéﬁ%lqﬂéggc%%fg?@@@?g“?ﬁeng‘il i cone on the product
qual it Y[OMGVN@QHMP%H&@QMS?@S T%ﬁl?re%n@ntsxy£§ R H &RRE 8l Wbl dimorditif er ent

doses of silicone (0.4 .8 ng) and kept at 2-80C for 4 weeks, or
sanpl esstuder &\ stpilkeathiarpomier bf 846 talidemenstrate nwsiséerivritspf NEbifetoand kept at 2-8

OC for three nmonths.(data not . The sjlii,cone.oil distribution in both
Por o e i A PaE e B bias FB e S PR PR BB RHE ol e
essent i @abieyts PeehedttiahtturMmOtA SRRWYs-a pHASE &/2uefily B6ndictediprian drdy €& sehanges on
prefilled syringes after two nonths' storage (data not shown). Moreover,

CGL0639vaspistaamingdithatiiee feauiserssamplesizdtodip noxtareshioa gife¢iewadllergebar (dat a not
shown) . 9]. The.l Ll dies for at least up to nine
nont hs a&éﬂoﬁ%{eﬁa esutcﬁ’ane?ﬁ%al% Eega‘ﬂ%ﬁ&%ﬁ%&gt able in the prefilled syringe at
2- 8 0C Dispostti@bDemlograysdiicd: east up to 18 nonths at 40C, and is conpatible
with the materials of product contact. Data for the long termstability of
l'i qui d [DESSP 2A itdralsrafi dubretsSyié BigBBed B tROPUYR Al BeqlRilif db% csoethewy pdsibn =
clear, pale yellow, essentially free fromforeign particulate matter [0230]
Based of thteigh Atefdl ¢fsd] suhiees veare cnelled rihe Pad pmﬁ% eae rngasizsditaeen

t t h i ' 20 mv
Phosphay 20013 LERRERT Dol PeG Tt FRERE LR i LA s B2 B0

Pol ysor bate 80, pH 6. g{ i nilcal eval uati on of NEUG in human patients

[ 0231] The foll ow'ng Hﬂ%r‘és Bre provided in two nmain sections entitled

" Phase [p38gndniRfab&sk findidsafilthp BBseacd HIARMY, REUG wabakll técaftd Part B.
The Phase | and Phase |1 exanples are sumarized in Table 14 bel ow. Note

t hat NEOGresulied in ths cuppciad eRar ANG, vaheh NERkia! betigsn destZeand haphgtenqd to TABLE
14: Su | hbey cal NEUG studies Trial (Part)/ Tunor Objective
Cheno. %?Xlo@dla&glmﬁf h%Iype Subj ects Arns[0232] Each Phase is divided into
five Se[ﬁ&ééinsfn P]a}t &ballletﬁ%elevslelgj’ectg}n &%tSIOeu%t/kgCIQE{J%f&oesre Ig%otlllpcasn’ci 135)ubj ect in the

450 ng/kg Neugranin dose group experienced febrile neutropenia or severe neutropenia

lasting greater than 5 days. In Part B, one subject in the 300 ug/kg NEUG dose group and 2
subject in the 450 png/kg NEUG dose group experienced febrile neutropenia or severe
neutropenia lasting greater than 5 days. One subject in the pegfilgrastim group experienced

febrile neutropenia or severe neutropenia lasting greater than 5 days.

c. Immunogenicity
[0286] Serum samples for antibodies to NEUG were obtained prior to dosing on Day 1 of
every NEUG cycle and at the end of treatment visit (at least 15 days after the last dose) in
subjects receiving NEUG. If at any time during the study a subject developed a positive anti-
NEUG antibody response, a repeat sample was obtained approximately 6 months after the

final NEUG dose.
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study agent, 4) study characteristics, and 5) results of Parts A and B.
Exanple 10: PHASE | 1. Objective [0233] The Phase IA/B, |1 A/ B study was
per f or mredwoacosvsb4sat e t he safety, tolerability, i nmunog@niraiseero/02123s

phar macoki neti cs and phar macodynam cs of subcut aneously adm ni stered
Neugranin(tm) ("NEUG') (reconbi nant human al bum n- human granul ocyte col ony
stinulating factor) in subjects receiving nyel osuppressive chenot her apy
(doxor yghgjn/ T’é%ﬁﬁ%%?#ém 243l a1FRb; eE’mlfﬂJé % thte*%‘ﬁdB 'tr@?zﬁﬁént’sfo%b{th%ne&“ ves
were to assess t 9 profi i1e iven su cut aneously over a range
of pot anﬂlfhlAﬂhaanpeutera:nagaB%focaquwdm to VY EGT i | grasti m by nmeasuring the
frequency, severity, and duration of treatnent-energent adverse events and
correlating themd/yi t h Adwaertd éenend dose of NEUG admi ni stration. [0235]
Secondary study.objectives were to assess the pharnmacokinetics and

i mmunod@A88i thurre densdinpiging épete(Rne w&%@ve%ﬁs s guHicAiSt r ati on on

the i nCdlﬂf‘c’élﬁZs@%ﬁgﬂoidgﬁﬁggv&'ﬂ(}?tcbﬁﬁdé}&}B fb'izgpg &Jlgﬁ 3&9 d%ﬁﬁftélkr%l@t%&'t&“ in

patients rec Icin et axe s perfornmed as
t wo parths stuaagenfwathdhdarceptidrast gradectimedullza ben2patove. 2 Pat i ent

characteristics 71 For Phase |, tients creened based, on the

fol | ow lﬁé@ aﬁ%bﬁéswéwegmaﬁreﬁéw st @ﬂ%anwzge?aﬂ%&qﬁe%noﬁ2%Hﬁfsgms Wi th
hi st ol %b%ér¥ r%ﬁ?tfe&i %BFél’atE’d WEU%M&W%E@ diR aﬁ@&@ddl%aﬁ'&i(&ﬂ‘ IS%EJ cin and
docet axel . ears of age or older. 3. Adequate hemat ol ogi ¢ functi on.

4. ANC msllﬁg @ymn&onﬂhalaéﬂeeo@ummgfo JdoBaienBESIG AdlemissitatiomeBathiayertad r enal
functlorn0 Sifourtncre inine < 2.0 x upper limt normal 8. Total bilirubin
Wi t hin ﬁ%tlYﬁéil M esquf ) for local |aboratory 9. Serumtransam nases

( SGOT/ §6290] <THirt$ oXc UPMEH 1 INBUG-tRQAtMBbEOs cAbKRInt AEatDERS PA@tRseeveni2. 5 X
upper l[imt normal 11. ECO(C&gerforrrance status O or 1. 12. Eligible to

r ecei veltgoreifense of A HsaswagdERGCI-and posierastm-tagatas] sabiccorvascappprighle
(75.6% and 70% respectively).

0291] A summary of commonly reported adverse events (AEs greater than or equal to 5%
[0291] ry y 1ep (AEs g q

of all subjects) for Part B is provided in Table 17.

Table 17: Summary of Treatment-Emergent Adverse Events
in the Phase 1, Part B Population

Med DRA NEUG 300 | NEUG 450 Pegfilgrastim
Preferred Term (N=20) =21 (N=10)
Related AE':
Bone Pain 1 (4.5%) 3 (14.3%) 0 (0%)
Unrelated AE”:
Nausea 3 (15%) 3 (14.3%) 3 (30%)
Vomiting 1 (5%) 3 (14.3%) 3 (30%)
Diarrhea 1 (5%) 1 (4.8%) 1(10%)
Stomatitis 0 (0%) 3 (14.3%) 0 (0%)
Fatigue 0 (0%) 0 (0%) 1 (10%)
Pharyngitis 2 (10%) 0 (0%) 1 (10%)
Alopecia 4 (20%) 7 (33%) 2 (20%)
Thrombocytopenia 0 (00 0 (00 (100

AN w7 AN =7 AN =7
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(LVEF) within normal limts. 13. Have the ability to understand the

requi rements of the study, provide witten infornmed consent (including
consent fwo 2000808343d di scl osure of research-rel at ed heal PoTiust@omat2sdn) and
conply with the study protocol procedures. [0239] Exclusion: 1. Mdre than 1
prior chenotherapy regi nen (including adjuvant therapy if given within the
| ast 12 nont hs); any chenot herapy/i mmunot herapy within 4 weeks prior to
study entry; [cumutrative anthracycliine dose that woul d prectude 2 full dose
cycl es of dokor ubi ciTablal17:Swnaiaugyf TPeatenbEmegemtf AdweyseEvemas our eas
(BCNU, CCNU) | or mi tonyci n-ia the Phase  PseBPoPuliidady chenot herapy. 3.

Cardi ac histpry, signs or synptons that, in the Investigator's opinion,
precl ude thergs an—anthracygtine=based ghemythera ~egiren] 4. Prior
surgery or r ]g?aéf‘&en t her apy V\a?(]q{’iYZ V\ngsgé? st udy %%T}éﬁ herapy.5. Prior
wide field i(Hadkatecwm t o the pel@s gr £dl¢oeatier t hanl®oYo of the
mar r owbear i ngyar.ea r i nvol nt.[ 6. Prifo, Nl gh- dose
chenot her apy Wi “‘29&?2%%&& Impa_; Q?% cel !O/. fansgl ant . ﬁgﬁf@:l 2r dse of
nyel oi d (G CEEYRStteiPTSF) gr owt B (@%akt or s1d- 8 n |4 week§1QGP) st udy
chenot herapy. 8. RRld&f = UsiRidRtediastiBIy0 pRIbEIYbr WEfifitdly felseeks of st udy

chenot her apy. 9-2Uh@§att&{¥cQﬁsidlEf@dﬁoﬁaﬂ?hb%&@é‘cﬁb&fot%{ﬁk@dysm asia. 10. Known
brai n nmetastases unl ess adequately treated (surgery or radiotherapy), no

evi denqgref] PrRALES ShRo ﬂepértéﬂ' £Hv%}&'81e%nt%o¥é‘§&é‘r§d RISE ¥ANERT @%one
neurol ogical ly stable off "anticonvul sants and steroids. 11. Known sickle
cel | dimensdypitd adDiragrestic aocaded with e §i-C8Fqrydwtss whehswssymploromtan GARDS) .

13. Current, infect.ign requjring, intravenous.or or.al antibiotics., 14. Known
st or yregritaisted it 6010 havel s oot B Ao SIS o TR e D )k SR v 1y
to E cahé veley ﬂaY@QzaPNQtI@T@AE %@ﬂlfei 13 ﬁﬁi%%énﬁ'ﬂty, fiah @E@Sh HRatiBh aRdYesONBET )
conponent of pegfilgrastim (phase 2 only).” 16. Pregnant femal e or nursing

nmot her Witheait sadquelagolarards loflevations tnualkalingiphospdwiabesndwrst aopd eeuiteé a et hod of

. . o S .
gggt gﬁegé&uglglaﬁﬂn}irgst%tl%%to?ﬁﬁé@é M %910/1)6 rO;e hlle(s’leb Iexlleln%syWer(e) rdegnfeleciS L& nlo(te cﬁﬁically
significant by the Investigators and resolved without intervention. These are expected effects

—

in patients receiving a G-CSF (e.g., Neulasta®).

[0293] Other commonly reported adverse events during chemotherapy cycles (nausea,
vomiting, alopecia, stomatitis) were consistent with anticipated adverse events in patients
receiving the doxorubicin/docetaxel regimen.

[0294] The majority of reported AEs were of NCI CTC Grade 1 or 2 severity. Four AEs
were reported as serious adverse events. Two subjects, one receiving 150 pg/kg and one 450
ng/kg, experienced vomiting that caused hospitalization and one of these subjects
experienced a second SAE in the following chemotherapy cycle; vomiting that was mild in
intensity but caused or prolonged hospitalization. A third subject received 450 ug/kg was

hospitalized for febrile neutropenia. The events were considered unrelated to NEUG.

e. Pharmacokinetics
[0295] All subjects receiving NEUG were sampled for serum NEUG concentrations over
the course of the study. The drug was detected using a sandwich enzyme-linked
immunosorbent assay (ELISA) specific for NEUG. The serum drug concentration—time data
was subjected to PK analysis using WinNonlin Enterprise Edition, Version 4.1 or higher,

using noncompartmental or model-based analysis.
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17. Known HIV positive or active hepatitis (patients with unknown status
wll not be tested). 18. Males who do not agree to use effective

cont r acepvoanioiiss3ughout t he study and for a period of BOTAdBy&I0AR1285 t he

| ast dose of study agent. [0240] Subjects were renoved from further
treatnment for the follow ng reasons: 1. Disease progression 2. Unacceptable
toxicities despite optinmal treatnent 3. Intercurrent illness at the

vor m s IB" PhetoRGh Bl 0 plmERXPHLR dBhdinde leTRfer ABEIMMALILL ! e

W t hdr aubﬁilrann’e (6bﬂ§e¢durﬁﬁ ofNdistribatrph (‘éziE)e/rmamsuma:ohodnltrameru@naﬂr ég;nmnﬁy |
0241 NEUG

Lore 1 AL SPoadim ety fi RLaraE: nat PRsidoed re ATt uay” arug

for sc m%%kﬁﬁflghyta%%e Eﬁeﬁ@@ BT IBAL ? actss HleWdye ﬁlﬂ%@ém{a@%@@]m HEUG

(reconbi nant human al bum n- human granul ocyte col ony stinulating factor,
r HSA- Gmlﬁyol is a fusion protein with a nol ecul ar nass of approxi matel y

85kDa d si.nal e chal n esidues .1-585 cor.respondi ng
NI (7 R T e R R S e R AL
f or m of Tdplee® afat ﬁSFchlmePK RIfAPRULIGrafal e tRIGoE7. NEUG i s reconbl nant human

DNA- deri ved G CSF 0243] NEUG was supplied as a sterile, |yophilized
formulation in single-use Type 1 glass vials and stored at 2-80C. Upon

reconsti t upH-eA—wth—4+—4+— al
contai ned |3pled8 (NewgrapinPharanacokineticein Ko Subiects{Fhasail (rNMhdsphat e,
200mM mannftol, 60MM trehal ose dehydrate, 0D.01% (W v) pol ysorbate|80, pH

7.2. [0244 The conposition of the NEUG drug product used in Phas¢ | is
presented Ipy Jali& 1 [UZAONEQENE! C! al NE@gal | abl € NRPRGL alr)

egfilgra T ut aneous
i(ﬁj action ESEkmiEkeR oL > wffg&g”“”' Y AL S A

oIt T \J\Jll H' T g Ao [= A vy el n

wei ght), i Nlthqf&ffSlla}%Ctﬁl eaf  colorl pcc, preservat i \/pgf ree solutidn (pH

4.0) cont a{AWRdhdestakle (0. 355y 750" bgmi%@go rrg) 10alysebat ¢ 20 (0. 02
my), sodi uffmedn£@P)ng) in water for injlection. [10246] NEUG (%0, 150,
300 or 450|timmhr) (Nexah asSY|1).4(dpeof i | grjadsizmo (6 ng) 23 9.3

Cinax (ng/mL)

(mean + SD) 72.7+59.7 108.9 £50.5 294 + 351

tmax (hr) (Mmean) 12 15 18

[0298] Drug exposure as measured by maximum serum NEUG concentration and area
under the time-concentration curve increased in a dose-dependent manner. Serum
concentrations for subjects in the initial 50 pug/kg dose cohort were consistently below the
lower limit of quantization (6.3 ng/mL). Tmax was in the range of 6-24 hours for all doses
from 150 through 450 pug/kg. Cmax ranged from 72.7 + 59.7 (mean = SD) ng/mL at a dose of
150 pg/kg to 294 + 351 ng/mL, at a dose of 450 ug/kg. Correspondingly, AUC._, ranged
from 1758 = 1675 ng/mL*hr at a dose of 150 mcg/kg to 10131 + 9563 ng/mL*hr at a dose of
450 ng/kg. Cycle 1 ranges were similar. The mean elimination half-life of NEUG ranged
from 14-30 hours.

[0299] As noted in “Study Characteristics” (section 4, above), subjects in Part A received
the first dose of NEUG at least 2 weeks prior to the start of chemotherapy (cycle 0) for an
initial assessment of safety and effects on absolute neutrophil count (“ANC”) in the absence
of cytotoxic chemotherapy. After a minimum of 2 weeks follow-up, subjects received NEUG

at the same dose following chemotherapy in cycles 1 and 2 if there were no dose-limiting
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adm ni stered by subcutaneous adm nistration. 4. Study characteristics a.
Study schedul e and duration [0247] This study was a frst-in-man,

mul ti-cerwer2o10088434| abel non-control |l ed sequenti al dosePesasb@vioor3df a
foll owed by a controlled, random zed trial conducted in 62 subjects with
breast cancer scheduled to receive doxorubicin/docetaxel. The study
consisted of 2 parts. Part A was a sequential dose escalation in 13

subj ect : d j i s in
each ofa%liv ﬁrge gg%%l%%ggﬁﬁaié%g%%gg%@o ocrytcger%%ﬁp%lgg{lj %g?%ﬁ@gﬁttﬁg%g%ﬁ ng/ kg
cohort cligitalitgcaitarmt NESaGetas admiimisteted 24HmursafiotlowingedhemPtietapg of t he

trial.[0248] I n P subjects recejved irst dose.of NEUG at ] east 2
weeks pRRBRSEE o EIG, 24 ST AR st Reras cpt g ERE Gyt G S tapetved
assessmeRuGafursalcotiys andd ef fects on absol ute neutrophil count ("ANC') in

t he absence of cytotoxic chenotherapy. After a mnimum of 2 weeks

fol l owup, subj egts. 1 46RiaQoAFHG AL ahl ERuilR 1 PAH Bt keg herot her apy

incycles 1 and 2°if there were no dose-limting adverse eveéhts consi dered
rel at ed03@0] NEAKalysis afytht datd feondPih@ cfiRhasct oftbattiudy ectlded thefiloatidg

eligibility criteria. [0249] In Part A dose limting toxicity (DLT) was
def i ned)bé%‘xﬁtﬂoé’de 2 or greater clinically significant adverse event(s)

consi dered possi bl probably or definitely related to the study agent with
the exceptidn of @H@éﬂ@w@@ﬁéoif‘aﬁiwenm HPhineWBE puk ANK e Cyclet@Tiphi t i al

study drug adm ”ititcﬁé}hé)tﬂ@ragﬁn(g?é&cfé’(?gerﬁgtat%.%4%”81& > trial was separated

by a m ni mum of 2 ours t ni t’o acute adverse events. [0250] The
deci si on t o Z2scalsN€ ihacisheimExdle doseec tevedrava s haweadalulptnfot hexfrignmstew of
the safety data for at Lae st 7 days after the first dose adm nistration of
NEUG for all subj&Ei¥MOrgoiSyen cohort. If none of the 3 subjects

experienced B DLTjg 4RR6RIACHBE LAD AMINHIBUSToWnE RhéRSmeRpe! | ment of 3
subj ects at the next dose [evel. If 1 of 3 subjécts in a given cohort

exhi bited ev. dend¥ccofery T NadindtNfeppBasubsjsectlsteder e recruited at that dose
| evel for a gotal 6 jects r cohort. e escal ation continued to
occur if only 1 0419% a&ﬂﬁ?@?ﬁ?“&lf@ﬁ??8ﬁ%§&’yéiﬂ . 1f 2 of 6 subjects devel op
a DLT, escal ation stopped and no further NEUG treatnments were

adni ni éﬂ@‘fﬁdﬁiss%s&}hﬁﬁeﬁﬁe%mm& nétff@ftqijr\'%ﬁfégf jétdl?lt‘{?é? lovels e it & _

saf ety,hPAGTBRAKL REIHhEPAD B RARLABE R dnd %8l YAl ASdestPRddbotol | ow ng

denonstration of safety in the initial Part A cohorts, Part B was
per f or reliccisweRarand@nizsd b BEHEG 3G pekaBRiGz4) igika opaegliiligeistiba Hicon to 1

g]; g? i ][ rgal%ﬁéqr\rllgﬁ.&'l{%é gg%?ﬁf 66'\{'{'%%11 (jlgctgpe/cle(ig/eé Hlezl\lhzlgz}’org%ﬁgﬁa%gmrg{ekcﬁy( n =21, or
following doxorubicin/docetaxel (administered for 2 cycles, 21 days apart). Data for Part B
includes the cycle 1 ANC profiles of the population. Results are summarized in Figure 28
and Table 18, below.
[0302] The incidence of grade 3 and 4 neutropenia, and the ANC profiles during Cycle 1
were determined in 48 of 51 treated subjects as show in Table 19. Note that 70-80% of
patients treated with doxorubicin/docetaxel get Grade 4 neutropenia with durations average

of 5 days in the absence of prophylactic G-CSF treatment.

Table 19: Incidence and duration of Grade 4 neutropenia in Phase I, Part B
after cycle 1 of chemotherapy

Treatment NEUG Pegfilgrastim
Dose 300 ug/kg 450 ug/kg 6 mg
Number of subjects 20 21 10
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t he approved dose of 6 ng adm ni stered approxi mately 24 hours after study
chenot herapy. [0253] Tables 15 and 16 bel ow sunmari ze the di sposition of

t he subj ewO=20ivsBi3ase |, Parts A and B. FIG 26 shows t ireTalseomoiobessnpy
cycles for Phase | study, Parts A and B. Table 15: Disposition of Subjects
in Phase | Part A Dose N (NEUG / pegfilgrastimb. Concomtant therapy
during Phase |, Parts A and B Chem)t herapy [0254] The chem)t herapy regi men
for this 10 . O a4 u;-; SEL A

adni ni st gre ' Mt ravendid |nf USToR ol © y '

up to tw F@Xthf\éaé%] Prior to receiving each cycle of therapy,
subj ects solute neutrophil count (ANCQ > 1 5 x 100/| and
plateletg > 100 x 109/1 A Treat nment coyld be delayed|up to two weeks|for
hemat ol ogi(iradet dieatrgpenjad256] Thed conbijnat i on6of doxor ubi ci n3and docpt axel
has been |Lepaidt adNdubrobase $i gnis.0%ant |clinixgad%activity inopesients|fwith
br east cang&-(dgyayever, the compinatign i1s hghl y my el OSupgressi ve M t h

hi gher r TR )grade 3 Oor (4 nefyope i a tnquot her stanua[%regl meps.

0257] E 3|\M —tre—addit un v borb Lne birnatiron—of orubic] n and
Ejocet ]ahxel ange d g )r\r\rl ~ nrl Q ' 4 vnnr L(j.)if\n// f\'F Nt nn:dtﬁ(ﬂnrl 'F r\:)ri | e

A\ A A waw | 3I U LA~ A L | r.luu. L2 A>3
neutropenia rates of 9- 18% Th| S doxorub| ci n/ docet axel regi nen has been

used i r{oéQ:’ddlM@IbﬁNﬁveé@efﬁf glett@aﬁm%\?éfﬂupﬁé@tmwé‘ﬁﬂa%ﬁbci & conplications.
Ther ef 41t ropriate
Eherot Hped)), EERIGLARNNETo oot AR LR P IR e Sl Bn A ARRE O
Doxor uhibsénte BF &r OSE aleagicnt foatids [:lﬁb%c&]lerﬁpy(wgubm ithe 1hV1délﬂ1EMf(ﬁfbrﬂe is an

ant hracycl i ne.anti bi ot i c obt ai g%a%%rom strept omyces peuceti ys var caesi us
whi ch iTFHITBPENE BRROUHE ONA elepaiandy n¥fe anda loyeer jaip of geutipgiai n

synt hesj s is Qﬁ?g&ﬁé&)\!\fﬁh aoio?ulﬁgﬁl/ db%et'aﬁ‘el%ére BRRFRR fQﬁO\IJ g aﬁﬁlhrlust?a)fﬁ)ln%f but

maxi mal |y cytotoxic in ase. Excretion of the d I's predom nately by
t he | i MEEUGr ditate wérempamexepacedmrmmouslﬁklaﬂaaemutﬂ acttaﬂbuﬁdttal\{EMSQ] The drug is

ket || 20 50, 10 200 | hili d
or epar iﬂ?’@‘ﬁ G dos e aB e Frbiap g Washisht Brpaf S ce e
dext r osgo3p %NEU'Cpﬂlan HosO rQWved) ﬁd%ﬁlgrﬁ)srtlnﬁ o &ﬁés'ta‘@b anditherakd d@etusn ANd

Toxicity [ Myel osuppression, primarily |eukopenia, with a nadir of
appr oxingamel @N@oa.ls_map@agrgd slower in patlents who received 300 pg/kg NEUG than in those

subjects who received pegfilgrastim. The ANC profiles in patients who received NEUG at
450ug/kg and those who received pegfilgrastim were similar, though the ANCs during
recovery from neutropenia were generally lower in patients who received NEUG than in
patients receiving pegfilgrastim. In summary, NEUG at these doses appears to provide

similar effect as pegfilgrastim.
f. PK/PD profile, Phase I, Part B

[0306] The PK/PD profile from patients receiving 450 png/kg NEUG one day after
doxorubicin/docetaxel administration in cycle 1 of treatment for breast cancer is shown in
FIG. 29. Cmax for NEUG is achieved within one day of administration and gradually falls to
undetectable levels by day 10. Following administration of NEUG, the ANC rises to a peak
by day 4 and then, as expected in patients receiving doxorubicin/docetaxel and G-CSF
treatment, the ANCs fall to a nadir on day 8 and return to normal on day 10. By day 12,
ANC values are in the normal range and NEUG is undetectable. Note that in patients who do
not receive prophylactic G-CSF treatment, the duration of nadir ANC and time to reach

recovery ANC are much longer (e.g., 5-7 days). After a dose of 450 ug/kg, the NEUG
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and cardiotoxicity, including a rare, acute pericarditis- nyocarditis
syndrone and a del ayed, cunul ative dose rel ated cardi onyopathy are the
dose- | i mwpnrgioms343gi ti es of doxorubicin. Marked al opeci aCani$20moneras e
nausea/ vom ting are expected toxicities. Extravasation reactions producing
| ocal skin and tissue danage at the site of inadvertent extravasation,
stomatitis, hyperpi gnentation of the skin (particularly the nailbeds), and

a "rec%+d1a Ehlf”‘hfe%&f%?g%cﬁﬂﬁ%ﬁl Afour a@gblﬁ{oé@&'té‘ﬂﬂ‘éqE%q{bu‘fsEpo”ed

Docet axe ar rraco ogl ¢ Dat cet axe IS a semsynthetic taxoid
t hat bimpstaddof a tendand doserpfaprdfilgrastot es assenbly of stabl e microtubul es,
interfering wwth mtosis and cell replication (cell cycle specific for M

phase). Docet axelg is exa(ﬁﬂshmeilﬂ‘ewneéebawbﬁuNtEU@x;hﬂrp%'gﬁglrystmit abolized in
the liver, wt ecal excretion of approxinately 75% of the dose within 7

days. Fiﬂé‘macl‘é[efq Qetaal ofrthe diftspaess swesNENYQ W@#%e&tm at thg frsted APasit i s) i s
provi deg eff@ct&%ﬂ%{l dnt 5&?6130 o ré&/v ofth néﬁtpdﬂeﬁlaq? SRdutdh §g%§rﬁoﬂ 3f the

acconpanyi ng et hano in Water nj ection ral. Each m of
Taxot eradigalthiATSC $ofites mfcydkedentfatmtme{rﬁn fiid peaksANGRdh A0EDUYwWPE wespr bat e

80. Sid f f . t .026 houl t. b t
o0 1 oncnifioneiticaRRS i St el Re TR R AP BaaBr et e e Shiels
docet axeleifhy AR 45155 LR KNl BOLITRADGE S B0 peu-afinel gposi de

and vitamn i énts who experience severe hypersensitivity
react i omsavstagaltie IngheSb&\elceYﬂmlﬁiomgaei@r AREtth dasadine ecwireidy ddyddtimslél shoul d

be prenedi cated w th cort cQs ids _as .outlline 4L O ld to
moder atE oL T flheloRaL i o T dliihald fERa iy B kha s Seu
| nCr easeEU, 8yEhe ripiefoRb[etsrédd)ing Pogapay@h. shoul d not be given to
patients with SGOT and/or SGPT > 1.5 tines normal linits and al kal i ne

phosphapags >Avaifbic FIBAsRA AR fol b b %fﬁgraﬁuﬂ' tHalr\%tﬂ?QEﬂnﬁfbr B%Hérﬁ&ﬂel'aﬁy 17%
(noderate) ‘and 6% (severe retention) of patients in Phase Il1 studies

despi t eiduomtstlr@mmtwo icomparedtaNEAIG BK/PIEdete fmnmmpatcotsenzoeompslytep thonBhase
h b Expected sid
ef oot 3 TREDHE R Rl S BEur e PSR, JOR TSP BT hadi  of

approxifgpéesy 9 days with recovery by day 15-21. Al opecia, nail and
cut aneous changes, stomatitis, myalgia/arthral gia, nausea/vomting, and

hypot ensi on have HeanhaRRLkEshsc SR MG LAREURPSAIS 10T R Shdtald an: and
Dose Modifications

30 ug/kg dose of pegfilgrastim in Cycle 0, a dose later demonstrated to be
inferior for efficacy to the confirmed efficacious pegfilgrastim dose of 100
ng/ke.

2. Emax for 300 and 450 pg/kg Neugranin doses are more consistent with Cycle
0 levels for 100 ug/kg dose of pegfilgrastim.

3. At 300 and 450 ug/kg NEUG median Cmax and median Emax are nearly the
same, thus Cmax continued to predict Emax.

4. ANC increases were comparable to published data for pegfilgrastim at

equimolar doses.

[0309] As discussed above, PK/PD assessment in animals and in man was consistent with
an estimate of NEUG and pegfilgrastim dose equivalence when dosed on an equimolar basis.
In mice, equivalent AUCanc were achieved with a 7.7 fold higher dose thane pegfilgrastim.
Because albumin contributes significantly to the molecular weight of NEUG, and Neulasta®

(pegfilgrastim) is dosed base on the weight of the rhG-CSF (not including the contribution of
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[0267] On day 1 of each treatnent cycle, chenotherapy (doxorubicin followed
by docetaxel) was adm ni stered. [0268] Doxorubicin was adm nistered at a
dose of 580rgiw@B343y |1V bol us through the side arm of anPCmfusgéngy21235
intravenous line or central venous catheter to avoid extravasation injury.
[0269] Docetaxel 75 nmg/n2 was diluted in 250 nL 0.9% saline or 5% dextrose
solution and adm ni stered intravenously over approximately 1 hour via a

pol yet = i

SRS L S R T ek e

r ecei viingredaddd toyoelas efEctiviees apgqua dbjedtSeulath® (pelghilgrasiim)albshéasy elata in

Coul d BRI SRt TiHB e B CoHB ST By TTERsRF b eResBh atge

reduct i-om 50f 7 NERI®L NesrRRhi P sastywRalt-0MERch é@ ofNiRsif w?mﬂthﬁ%s@ 8dTRAAL 0gi C
toxicities, two grade 3-4 infectious episodes, or grade 4 thronbocytopenia.

[0271] asdb‘fl@ntcgnseﬁqred veth @ivaigpbdedlarienl Idytpefosmﬁh@ bdsis foy thealosesi depsedofior
non- he ggf? b]XICItIeS that preclude further cycles of chenotherapy
wer e re study treatment but conpl eted foll ow up. Chenot herapy
Pre- nedlcatlon [ Q272] CXaL ggﬁ as needed) corticosteroids (such as
dexanet hasone 8ng"BI D)RGWHE OLEMSilst ered for three days starting 1 day

prior tg3ffcefiRxedsuRdrbm kit Pﬁééeqff)hhr@né%léﬁ%ué Svaliiee 8rd Noilfeé dence and
severity of fluid retention and ypersenS|t|V|ty reactions. [0273] The use

and sel ecti Q0L MU det iRl h%e@l Caa 1Q"r8h Pﬁ %@E&s FRALS @it MBUESt Doset!

antagoni sts) was left tot tron o treati ng physician.
Prohi bi t ed NEdﬁOagﬂqm%OQﬂQ%ghn$éﬁpagkgosKkad)mntChavé recei ved any of the

follown di a i 0 d or ro edur es this tud for e
addi t1 onal bg\iﬁ@awsb‘é uptovry h‘g‘ lé‘sf{l?%é‘t‘ %/1(4%5@ g )thin 30
days of ini tlh@ﬁé 1Y) rﬁﬁ/‘l{%ﬁ(ﬁﬂ?@f{g mﬂc(pﬁ%/féé‘ﬁ%%%&iﬂsof’nﬁfallwﬂﬁ c%l'e% cyc:fe

Subsequent cycl es of enot herapy shou e initiated until 14 days
fol | owi ng datu@gxmnanNENQSthmmdok|nes ot her henatop0|et|c growt h

fact d h ti bi t trial |
br o onged orogBabedR i Fabirdh 85504 in [BRER bRheh ki s th
G CSF at anydoké pRupetine aitrdied S§os@v it NERRS irody@ed iPayelP dbdheythyer e not

eligible to receive NEUG and were di scontinued fromthe study.
decreased number of neutrophils, which plan a role in the receptor-mediated clearance

of G-CSF.

The median elimination half-life of NEUG in Cycle 1 was about 36 hours for dose
group 300 ug/kg and 30 hour for dose group 450 ug/kg. The elimination half-life is
reported to be 3-4 hours for filgrastim and 42-67.5 hours, depending on dose, for
pegfilgrastim.

Statistically significant differences across doses were observed in the time to maximal
serum concentration (tmax) and the absorption half-life (t1/2.40s). Both of these
parameters increased with increasing NEUG dose. No other dose normalized PK

parameters showed statistically significant differences across doses.

Example 11: PHASE 11

[0311] Phase II of the study was a controlled, randomized trial, conducted in 334 subjects
with breast cancer who received up to 4 doses of doxorubicin/docetaxel. The study, was

conducted at approximately 50 clinical sites, and consisted of a two-way randomized pilot
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Al'l owed Medications [0275] Subjects were allowed to continue their baseline
medi cations(s). The daily dose of each nedication was nai ntai ned throughout
t he studywOf2omas3i3bl e. If for any reason deenmed necessaP¢This2410821235

i nvestigator, a subject required additional nedication(s) or change of

dose, the nedication(s), route of admnistration, and the indication for
which it was given was recorded on the appropriate pages of the CRF.

Ant i bi q;wagétb%)%s%gl ls'afe EhfR SEGBLUEBNIORMAAGHLA 3G BRI ot cs (e 9.
ci proflioxacin oW each course o erapy to reduce the

likeli mgﬂlgndstmnfﬁelhIWanlrbyamaﬁ]qihrasd @ wigdh sudpents wemrratpxmrmz@ttemegﬁ@vmlm

neut rope (Al . 10 r.> ays urred, subj ect was
Cons! aapdane voGieraid e NEUGUT B TRV e pRRa Setbtyioabid ThegatiSs,
fol I owgur BPthemRER ?Hee vl po%ﬁ!&qg%ga@i&lﬁ%hllhféﬁoﬁ%f&NEIUG' tH grsefﬂt h

factor support at the Investigator's discretion. [0277] s who
exper i engertgemsite tlhe mVpetwedmmr, dittagion ebssvieniesadsrd) m@mmm(@ﬂl\agiuung

toxicities at _pr cI rther ¢ es Q rapy were al so renoved
from scayolieEhy RLfE i b B en YR Bt TR accoesment s [0278)
The safety of NEUG was assessed by eval uation of the type, frequency, and
severity of adverse events ("AEs"), changes in clinical |aboratory tests
(hemat ol ogy and cli ni cal c{em st nicity, physical exam nations,

and the nonitoring of vit® N\\A | AEs, and | aboratory
toxicities were graded b% N '\Cancer Institute Conmon

Term nology Criteria for ers \§ N\ CTCAE \{{ersi on 3.0, 12 Decenber
cl u§ %ﬁE\ erse events, "SAEs") were

2003) . Adverse events (t
\ tratr on thr ough 30 days

captured fromthe start \\tudE
fol lowing the final dose\a §any N\\abor at ary assessments were
srrents.éé In the event of any

obtained as outlined in NI Sch X R
G ade 4 neutropenia toxi Qu »»»»»»»»»»»»»»» Nahhaned every day until ANC > 500.
I f the subject's next cyQw of t 3\ el ayed (land after the |ast
cycle of treatment), conW e bIXN C with differential was

obt ai ned at |east twi ce Wl : 00. 5. Results of Phase I,

N: [0279] The data related to
WwWwes (PD) and

\\\\\\\\\

REES

-

1. Objectives

[0312] The primary objectives of Phase Il were to select doses of NEUG demonstrating a
comparable effect to pegfilgrastim and to assess the duration of severe neutropenia (DSN) in
cycle 1 of chemotherapy after treatment with NEUG. Secondary objectives were to assess the

DSN in cycles 2-4, to assess the time to absolute neutrophil count recovery and rates of
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i mmunogeni city parameters were anal yzed using descriptive statistical

nmet hods. [0280] For frequency and severity of adverse events, and for

| abor at orwot20nis843¢ gr adi ng, counts and rates are presemrCediSp@BBL23ES fi cacy
anal yses included the incidence and duration of grade 4 and grade 3-4
neutropenia, nadir ANC, tine to nadir ANC, time to recovery (to ANC > 0.5 Xx
109/L and ANC > 1.0 x 109/L), and the incidence of febrile neutropenia.
[0282] i | r > e

R e AN 4 T U R R ST

non- i nfoarc]edr)laﬂﬂilmfrnmg@lclqufdgEUGgr astimat a significance | evel of 5% was
calculated to require approximtely 37 subjects per treatnent arm As this
was a phase 2./ 2a Hitiedly chnadieeiseids pri marily for safety, it was detern ned
that the required sanple size to be powered for effect was | arger than
approprioats. s PaUE, Riibhis akYe §dr&Mde b¥RESneN&FoNdk@eh characteristics or

Di sposi tion/ Dem)graphl cs : [0283] Atotal of 13 subjects were enrolled in

t he Parmargmcetesquent i al dose escal ation portion of the trial. A total of 51
subjects were enrolled in the Part B portion, and random zed to NEUG 300
mg/ kg ([A3R4) ,InplEEIGN450 ny/ kg (N=21), or pegfilgrastim6 ng (n=10). b. Study
results [0284] In initial dose-finding, in the absence of chenot herapy,
NEUG was welll. t0|Ielltlahtsdv1ﬂlﬂdstbkagwlaﬂ¢-doﬂ1ﬁrrﬂdd&)rwsp&mbeldsché:diﬁedtﬂ ré0NG;e whi ch
peaked between days 2 and 4 dz%‘e‘{ rned to ng)' by day 14 (FIG 23).
[0285] In Part A doxprubiqi 6@ FRXEINE B8 hy/ kg NEUG dose group and 1
subject in the 45Q ymikgNeygs@pi n dose group experienced febrile
neutropenia or severe neutropenia |asting greater than 5 days. In Part B,
one subject 3.n thedg0achghktplogit/Gndbe®e group and 2 subject in the 450 ny/ kg
NEUG dose grpoup 1ﬁgﬁri ?ﬂ@ d fkebril e neutropenia or severe neutropenia

I asting greater One subject in the pegfilgrastimgroup

experi enced g‘ebrlpl@te]@esuﬂq@p@(m/ﬁngr severe neutropenia lasting greater than
5 days. c. |Inmmunogenicity [0286] Serum sanpl es for antibodies to NEUG were
obt ai ned prifr t&@ﬂﬂgﬁm@ewlcmﬂrﬁmabfu@@%y NEUG cycl e and at the end of
treatnent visit (gatru Creahn <d1ag§(uaferelr heI st dose) in subjects

recei vi ng NEUG any " e adr |pHg e T y a subject devel oped a
positive ant§ - NESmdilitubddyitlig$eangaimits (Nepﬁyfors(mpla@om obt ai ned
approximately 6 nonths after the final NEUG dose.[0287] Testing was

conpl et ed orf-al | SsiBp depsmipasss GHOPRS @D of S truppemimit npgpalhot h Part A and

B. All samplgs el MegfMifidse« AHLLHRA Git hlrMFUC

11.  Eastern Cooperative Oncology Group (“ECOG”) performance status 0 - 2

12.  Eligible to receive doxorubicin based on a left ventricular ejection fraction
(LVEF) within normal limits

13.  Have the ability to understand the requirements of the study, provide written
informed consent (including consent for use and disclosure of research-related
health information) and comply with the study protocol procedures.

[0315] Exclusion:

1. More than 1 prior chemotherapy regimen (including adjuvant therapy if given
within the last 12 months)

2. A cumulative anthracycline dose that would preclude 4 full-dose cycles of
doxorubicin in this study

3. Prior chemotherapy/immunotherapy within 30 days prior of study
chemotherapy (within 6 weeks of study chemotherapy for nitrosoureas (BCNU,
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d. Adverse events [0288] During Part A, dose-limting toxicity (DLT) was
defined as grade 2 or greater clinically significant adverse event(s),

consi der edoporiskidy, probably or definitely related to Prh@E/tGstudp2egent wth
t he exception of grade 2 medul | ary bone pain. [0289] No DLT was encountered
incycle O in any of the Part A cohorts. Only 2 adverse event were reported
as related to NEUG adm ni stration: bone pain and exacerbation of pre

exi sting hyperteagh@h ot h@kief occurring 7 days after NEUG
adm ni strati on. Bo?ﬁﬁggents ﬁ%so ved wi t hout sequeale. [0290] Thirty one of
the 4 1 NEUG-tr e@becnstin} sedtszumabdHicarped) at | east 1 adverse event. The

i nci dence of_ AEs_anong NEUG - .and pegf |l.grasti reat ed subjects was
conpar abl e 655.65@%ﬁﬁ%fﬁ@ﬁ?%§5%ﬁ¥wggﬂ§$?gf%?@?ngéﬁgﬁnnary of comonly

reported advger sec@ﬁa%trﬁst&&Eﬁggg &is%/ﬁfﬁt&ﬂﬁﬂha@ﬁn 83U cstifat&”8 8pinknl pRERHECE S)
e .

for Part Bis provided in Ta ' el ated = consi dered possibly, probably
or definitely rethgtuseloDananshraeydine-bessdsihdepthgrapyoegiiey not rel ated or not

rel ated [0292] The nost con reparte dverse event considered rel ated
Lo NEUG vias boneP e irecsy RBTLAF<HRRE AE%: AYRETRecoci ated wth al | G CSF

products, W¥.ch Pasr helResh B@rdph vataliverks oflsthdysétRehotirigia ckapt sporbove,
pl us one Part A subject receiving 450 ng/kg). In all cases, the bone pain
was NCI - CTCAE gr Htfdiatiop ferrbangmegiastasgs) transi ent in duration and resol ved

W thout sequel aep & @g}ﬁ%d&seeéh%ﬁh%gﬂﬁ?%g %@@rﬁaﬁb@%ﬁigﬁﬁ%ﬁ%ﬁ%ﬁ@l&@d uric acid

occurred follow ng a nrstrati ese events were
deened t o belOnot Pdbi usc ©8lG-¢SEj GMi-CRE antrylhropdietin wwasi4d gatlored sakg r esol ved
wi t hout intervention. These are expected effects in patients receiving a
G CSF (e.g., Neuf&04s3ny [0293] Other commonly reported adverse events

dur i ng chemoiher AN GHG Bt aHDRAics WOMHkT 1718ur8bOREE] ErenRhRUIElY Lis) vere

consistent with antici pated adverse events In patiernts receivi'ng the

doxor ubi ci n/1@oceHat@ly of egictedmalig@8uy oThwelvdysplasiay of reported AEs were of
NCl CTC G a 1 2 severity. Four AEs were reported as serj.ous adverse
bvents. Two Subj derdn BHE Pebrws Ayl TSeHey Ky ERG eS0T rg gy
experienced vom tjongiddnat pmﬁ%&gsi&pwh_ta%inﬁﬁﬁm% 33Nk OBBscHatibh@sE Subj ects
experienced a second SAE in the foll owi ng chenot herapy cycle; vomting that

was mld in intensitojodeallycstabied T ontignmablsageanteeioidsal i zation. A third

subj ect recejyved 450 ny/ . hospitalized for febrile neutropenia. The
event s meree%%nsH%%?gggﬂggg%gagﬁmFo NEUG. e. Pharmacoki netics

15.  Diagnosis of adult respiratory distress syndrome (ARDS)

16.  Known history of allergies to yeast-derived products

17.  Known hypersensitivity to E coli-derived proteins, pegfilgrastim, filgrastim,
or any other component of pegfilgrastim

18.  Pregnant female or nursing mother. (All females with an intact uterus must
have a negative serum pregnancy test at screening. All non-sterile or non-
postmenopausal females must practice a medically accepted method of
contraception over the course of the study and for 30 days after the last dose of
study agent.)

19.  Males who do not agree to use effective contraception throughout the study
and for a period of 30 days after the last dose of study agent

20.  Known HIV positive or active hepatitis (Patients with unknown status will not
be tested)

[0316] Subjects were removed from further treatment for the following reasons:
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[ 0295] Al subjects receiving NEUG were sanpl ed for serum NEUG
concentrations over the course of the study. The drug was detected using a
sandw ch wozym#sbisaked i rmunosor bent assay (ELI SA) specipCirassban/oNBBES. The
serum drug concentration-tinme data was subjected to PK anal ysis using
WnNonlin Enterprise Edition, Version 4.1 or higher, using nonconpartnental
or nodel - based anal ysis.[0296] The foll owi ng PK paraneters were obtai ned:
area under tjhe cus: s:JdianCl €earance (CL/F), volunme of distribution
(Vz/ F). maxirum g?;ﬁ%gﬁ I el%lroln(Crrax), absorption half-life (t1/2, abs),
el i m nati on hal f -Undceertallé Rxi@ti¢sndespitnaptmesd treatesintdence tine (MRT).

Phar macoki netic data were. asses?hed for. lineari t{imgcross t he dose range

enpl oyed in the pRETOEERt ilingsayfheppueshgyaks ASttoDar ameters fromcycle 0
(pre-chenot her ap)@oﬁfr@oiéig;fég%ﬁieﬁe%hﬂmllabhf%ﬁ&é RAistiBR GMRIAIV Bl profile is

illTustrated in FIG 27. [0298] Drug exposure as neasured by maxi num serum
NEUG concent r at i orachnd (weehgibHdgeritchie) ti me- concentration curve increased in
a dose-depergﬂent \gﬁ[}{i‘r%r 1 Selum concent rations for subjects in the initial
50 ny/ kg dose coh PR e CORS stently below the lower limt of

quanti zati ors. (6. N&QtsthpliantemyssvaFoliswiupe range of 6-24 hours for all doses
from 150 through 450 ng/ kg. Cnax ranged from 72.7 59.7 (mean SD) ng/nL at

a dose of 150 np/Hegnascpo4 351 ng/nl, at a dose of 450 ng/ kg.

Corres n - *Ar 50
ncg/ kgq@gﬁ£0%¥ma@§§§wﬁé?ﬁ@§ girn[ %?Egaaé@gg’%’?eiggg@g%go ng}léi?é‘ge ?éfoé%”éé‘ wer e
si m | arat Ichke3ndan f@ldwing éici foral Bedefoflan§ study digUor schiedeldd fafeimahd PBO hour s.
[0299] As noted in "Study Characteristics" (section 4, above), subjects in
Part A 3BESENYEY the first dose of NEUG at |east 2 weeks prior to the start
of chenotherapy (cycle 0) for an initial assessnment of safety and effects
on absol ut e feut ritpdy agetunt ("ANC') in the absence of cytotoxic

chenot herapy. After a mninmum of 2 weeks foll ow up, subjects received NEUG
at the [§3HH JISEWG (@¢doowiimmgt bireamtlhemaphuiman gyaiubsyte @hehyXtinfulatingrfectoer e no

dose-| i mdt, erse events.considered.related to NE i cle 0 and the
Sony ectisa DRI § Su BT SAR aGRESThEh B ab NS S eimlefll or o
24 hourig afstgl OoMaRfcoheiiideEianys BO83 Bdridspaddifto tht atidé foranek BB asiow t he
ANC and WBC count for subjects that recelived NEUG duri ng@cycl es 1 and 2. f.

Phar madesfursiises/Sawarresoaping s thermatere Pem of Bigeys GigeSt | §Botikrapaeiysi s of the
obsor vaTTBRal NPV Ry RO ren Sl AERENA A TLERE, (0% Ve and Anc rise i
Cycl e q08mM]i ONXEUG was supplied as a sterile, lyophilized formulation in single-use Type 1 glass

vials and stored at 2-8°C. Upon reconstitution with 1.0 ml of sterile water for injection, each

vial contains 50 mg/ml (50 mg/vial deliverable) NEUG in 20 mM sodium phosphate, 180

mM, mannitol, 60mM trehalose dehydrate, 0.01% (w/v) polysorbate 80, pH 6.0.

[0320] The composition of the drug product used in Phase II is shown in Table 11.

Difference between the NEUG formulations used in Phase I and Phase 11 are shown below in

Table 20.
Table 20: cGMP formulation comparison
Excipient
Formulation Phase I Phase 11
Attribute formulation formulation Rationale for change
API 15.0 mg/mL 50 mg/mL Increased API con‘ce?ntrailtlon to
reduce volume of injection
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to chenot herapy) (see cycle 0 data at FIG 24A and B). 2. ANC increases in
Cycle O were conparable to historical data for pegfilgrastimat equinolar
doses 3. WO 2arwassipat ed, VWBC and ANC drop foll ow ng cherorhiseapp2123s
Recovery from Nadir ANC appears dose related 5. ANC and WBC returned to
normal by day 15 [0301] Based on these observations and denonstration of
safety at all dose levels in Part A the doses chosen for the Part B

eval ug - OVE,

randoni zed t o NEUG 300 diPle20: aEMP Aemuigtien compapisont i | grasti m at_t he
appr oy i 6 nmg. Subjects received the NEUG or pegfilgrastjm
one dgy fellg aﬂgn doxfor ubpgispf docet apglserdm pi stered for 2 cycles, 2 |1
for P%ﬁmﬁatidﬁd udﬁ‘,%mmgo,qyc € 1A'\i§at§lfn‘afe'fbxe&1a9gq the

S=HARRARR e |nurc Q Aand ahl e Y- 302]
J

Ci ade 3 neut r o A  an ngﬂlﬂeommepgtbfrqdlue@ dur| nlg

%%ﬂﬁ?c}% Is%}g%‘l ned |ﬁ@%¥lof 51 tE(?eat ed subpatksonabpaldowaggicsiti ef 19.

Not e that 70-80% of patrents treated wth doxoﬁyﬁﬁcdt%%gcd%%% g}notgcet Glde 4

neut r qpeni aMwinithl dur aft i or9)0anér a§e of 189 ndMy s nce of prophylfctic
G CSF treatnment [0’20’2] Y c for th t nent groups are
preserfted in FIG 28.[[0304] NEUG is ef mdttiv Uﬁ@lﬁnéeaﬁ%ﬂsagmgﬁsaggo@o gf ade

4 and [f dBPRIE HBopeni a®O N t he absence of GyGBkakt eat ment for this
Chen‘ot_h_e_pa_py_pe_@_ae the incidemnce of febril
dose-rlel a I tion in and a l ;, rat pUodhamgetttigp@ninanspbdfic i s
expect|ed %\A ﬁ%ﬁ)&c?@r ubli ci nP?ocet axel \N(ea\'r%g%obsera@cbgatdﬂnlaod\hdsgrpadm ni strafion
of NE ere were no unexpecteq or serious piverse ueQStcsm%%ra{t{Ogut ed to

NEUG. |[ 0305] pFhe i ncildence7af grade 3 awd grad fﬁm? 1o r? hi ghler in

patiefq receiving 3 e

g 300 ng/kg NEUG than those |
(Neul ad03Z1) ) Therfdrmbletiomusdof thedrvmtqcuitnetrahbl wANE Sh¢1§<lifea@fimé¢a@d2 stassver in

pat i ent recejve han. in t e,su ecei ved
Pogt 1 onudF ARl et Pisheh i NreahioaR i st R Dt A &8 #EGrmy ko
and thQﬁghe\Ma@ndeﬁﬁ@thd{ﬁ(@ ma{z/nhg)r(a@thlnm M@m[)swmﬁlaend tHROPIERC TR reNeBoklur | Ng
recovery from neutropenia were generall ower goittl ents who received

NEUG t Haf aileweratt end s 7&émd/hlg@ern@fgﬁpha@r@@@mﬁaﬂpn( vira P yiMNEasced thefsel
Phace (RBER fot & B B B RS Rilah s HHATE Whsies HWERGRUD L) Lo

NEUG Orb&tﬁ aymafig@bus shaking, repeated freeze-thawing, and concentration induced aggregation.

Yo A

Freeze drying of the Phase II formulation also produces well-formed cakes.

[0322] Commercially available Neulasta® (pegfilgrastim) is supplied in 0.6 ml prefilled
syringes for subcutaneous injection. Each syringe contains 6 mg pegfilgrastim (based on
protein weight), in a sterile, clear, colorless, preservative-free solution (pH 4.0) containing
acetate (0.35 mg), sorbitol (30.0 mg), polysorbate 20 (0.02 mg), sodium (0.102 mg) in water
for injection. USP.

[0323] NEUG (30, 40, 50, or 60 mg) or Neulasta® (pegfilgrastim) (6 mg) was administered

by subcutancous administration.

Dose Rationale

[0324] The data from Phase I demonstrated that doses of NEUG of 300 and 450 ug/kg were

safe and well tolerated. Moreover, compared to the approved fixed doses of pegfilgrastim,
both doses of NEUG resulted in similar effects on ANC profiles in breast cancer patients
receiving cytotoxic chemotherapy. The AUC for the ANC profiles serves as a single-point

measure of effect. There was no statistically significant difference among these treatment
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doxor ubi ci n/ docet axel adm nistration in cycle 1 of treatnent for breast
cancer is shown in FIG 29. Crmax for NEUG is achieved within one day of
adm ni st re0i2orv/@e34gr adual |y falls to undet ect abl e | evelPsThis2aday21265
Fol |l owi ng admi nistration of NEUG the ANC rises to a peak by day 4 and

t hen, as expected in patients receiving doxorubicin/docetaxel and G CSF
treatnent, the ANCs fall to a nadir on day 8 and return to nornmal on day
10. By &S ect abl e.
Not e ttg%sﬁgﬁeéﬁ%gg%&gj@ o} oV@er?Jg? t@%%%@%%‘%hmg ??&& %%g@ﬁ rgr%snt t he
dur at i chamothanagerveANE thand0Q jgikg gooupead mearty tiestigal ANGatotsevad foritbaiger (e. g.,

5-7 d Af t / k NEUGedi [ jm ti hal f-1if
vae aoYRrldekiEl goun (Pl B ridpls dlrrnssc g el Ty ked for o
st andarngrdesgatssResttivdthas }aégm%rastgn afddid | pg&g lapgiokiBEeNE BSniRRIyveen NEUG

and pegflgrastim[0307] Mre de of the ferences between NEUG and
pegf | greasssitmdase tohgovids ceulvalogiedferiogkglgristioness in hastening the

oo TR PR Rl OB oSSR RSl S L g 4

siml arsufﬁtﬁ@ht&o M%eldm@épjaﬁ@hﬁe S@irlc i fatibntatci HAOBARA hghy i gltd ewer t han
in subjects receiving NEUG at 45 /[ kg, and the ANC nadirs in subjects

recei de)gsq)bgtfaswgtﬂla@t@d thand s @ ueke @g@axlﬁ‘ea minymast dosragesseny to prewdgadi r
ANC |
ANC. {0 BERFIIME: ASEULEAAY B AR 1A L SEMTBIh ARNRS. o PHtps <! ouer

subj ecteyvalet@i ini H’lgsepHg fIioI sgleasfita dds&36IBY EbGatheglatientpopliiattie (bretat eankon a
pegfilgrastimtri al a.simlar prechenot her apy %gmélgi stration were
Befe

conpar €8r ?WSNMWPW‘E Atsing 4 H?Opla% Veistsraigs acidiip KPR ¢ hr ough
t he sc I re
b6t of 1 ebiesihaffL ubh LIELENGIRET APKL or (STHY KR, Rhill Jyof RITRGY oAb ine

mat chegatibigs wewg/akgzastohfetaoget pesyt ﬂﬁ@mgé«tg, am d fixcydrise 0040 mgd dbes, ﬂf&tc@ses

denonstr to b nfer or efficacy to t irmed efficacious

beot 1 FBsER iraaBafh Fobe IR0 il B, e S5 RetgF ani n
doses afﬁcgmﬁlén@@%[)@e@‘ﬁ%d07%1@%(@o§e§\&€ip%ctﬁ\%1y 100 ny/ kg dose of
pegfilgrastim 3. At 300 and 450 NEUG medi an Cmax and medi an Emax are
near | y [0826]sahlie, cquiviadenCdese mohﬂ@gm@dms@ v bdifised Bogex cvauates\® thisdrielases wer e

conpar apqlox%de(i)lnpflﬁ)lleiped data for pegfilgrastimat equinolar doses.

Table 21: Equivalent dose per kilogram for the anticipated subject

weight range

50kg | 60kg 70 kg 80 kg 90 kg 100 kg
30 mg 0.600 | 0.500 0.429 0.375 0.333 0.300
40 mg 0.800 | 0.667 0.571 0.500 0.444 0.400
50 mg 1.000 | 0.833 0.714 0.625 0.556 0.500
60 mg 1.200 | 1.000 0.857 0.750 0.666 0.600

[0327] The nonclinical safety for NEUG provides additional support for the expectation of
safety at these doses. Exposure in patients at these fixed doses (AUC and Cmax) is expected
to be lower than exposure at well tolerated doses in monkeys. For example, Cmax and AUC
in the monkey at the well-tolerated dose of 1 mg/kg was 12-fold higher than exposure in

patients at 0.45 mg/kg suggesting a further margin of safety exists for higher dose evaluation
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[ 0309] As discussed above, PK/ PD assessnment in animals and in man was
consistent with an estimate of NEUG and pegfil grasti m dose equi val ence when
dosed on w0 2eguissBiar basis. In mce, equival ent AUCANCPegrsS2@oheesed with
a 7.7 fold higher dose thane pegfilgrastim Because al bum n contri butes
significantly to the nol ecul ar wei ght of NEUG and Neul asta(r)
(pegfilgrastin) is dosed base on the weight of the rhG CSF (not including
the co ' ' of t - ' I ' 4.6 fold
greatephﬁg@%ﬁ% ﬁ%ﬁé aggé%ﬁ%%%ggggﬁﬁyyﬁgthgaFgg%ﬁb?g§%gig%hg‘ e%five as
an equahg/igserofvcNaitrasdaDoies op pgifilpgstasntas hjgh 45f0f3 madwy ldat dednn ani mal s wer e
consistent wth a 4.5-7.7 f.old equival ence to pegf Igrastim( 1 ng pedf
Igrastiq%f@nﬁt?aég%t.oﬁel\?é@d}l.paﬁﬁlﬁ@cl inical safety and effect data are
consistent with this dose estimate and when considered with avail abl e
clinical dath, fcoHRdykghanagteristies,r the doses el ected for clinical

eval uation. h. Result .The Results fromthe Phase |

phar macoki neti c ngial uzsttlﬁg ggﬁéﬁéésaé(g?ﬂ]g%\ggthEUG was detected in serum

sanpl eq40828}m Hiib stadpjves b sottrad ket ecinderhizedNEdGeatdudedas apfrotimiatetg 3R¢, 300

/ kg and. 450 .ng/ kg on cle nd Cycle 1. In le 1, .NE was ,det ect ed
U?u oun HAECR AHCOERT Fr%}?%’%%ﬁ?‘gﬁ‘f © re%y%-bp goa%?ssé?ﬁf @%m%@gcw gﬁ%oo
o/ kg ameyA R8N KT ol @i 8ot APPDx inY th 1l WB d1ivicAPsife¥ Wofsik@d oY Bl &pliisd a

accunul ati"on was observed. D?]ug expoSure was higher in Cycle 1 and in Cycle
0 (pre-mloepmshendpyaimphdsceach dose group. The increased exposure to NEUG

in Cycl i slikely due,to,the decr ed nunber of neutrophils,, which plan

2" of o 3R neTheas B PRl & bR Gl Ao e DY el AL BN e hat Pon

hal f - | ishfetpind\Eet bAINEYT Cerdus gﬁ%lm I, 3GthheilichtibDEnrSINEEnt6 EHeFoBONVINED/ kg

and 30 hour for dose &&tﬁo 45 kg. The elimnation half-life is reported
givas:

to be 3logehHdRUG BBmg $.ineehlgarshm @¥=3; NBUGsA0 e dimaf hep- peeftdegetimf or
pegf | grashi L ghI Lgni.fj . dihff.arenc re
bbaer van o and RERG Sp a0l o B N B R RS 50, A5G 0°

absor ptrm@(IN+h20)fvs) pdetildristab 8 =1BebbldedsotirasgchamahePat 4 pilve prasedibydctsh

i ncreasi ng NEUG.dose. No ot her dose norpalized PK paraneters showed

st at i stYe&ragonyizg;in p Zahtatigiof N Ep xR arasiim gadgstotat ol ko pubiacts inphpnd@ | |

[ 0311] t ! T conduct ed
334 0D o G0 O T R R DR BB IR 0y

doxor ubidoiimsdocet axtgbcts Thbows abyr; thembemotherapy treatment in each cycle. Subjects

were assigned to treatment groups using a stratified randomization for balance among
treatment groups based on weigh (<50 kg, > 50 kg and < 80 kg, or > 80 kg), prior
chemotherapy exposure and global location.

[0330] Following the pilot phase, 255 subjects were randomized (1:1:1) to pegfilgrastim
and the two well tolerated doses of NEUG with the more comparable effect to pegfilgrastim
in the pilot phase (a 3-arm, balanced parallel-randomized phase). NEUG or pegfilgrastim
was administered 24 hours after the chemotherapy treatments in each cycle. Subjects were
assigned to treatment groups using a stratified randomization for balance among treatment
groups based on weight (<50 kg, > 50 kg and < 80kg, or >80 kg).

[0331] During the pilot phase, adverse events were reviewed on an ongoing basis.
Escalation of the dose from 30 through 50 mg occurs unless the ongoing review of data
suggested a safety concern. If the Cycle 1 ANC profile for Neugranin at 40 mg appeared

inferior to the profile observed from pegfilgrastim patients and 50 mg of Neugranin is safe,
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conducted at approximately 50 cli nical

sites,

and consi sted of a two-way

random zed pil ot phase to assess the safety and effect of subcutaneously
adm ni st ewedoiE@8&3ver sus pegfilgrastim followed by a necCm/ysh@asm2i2as whi ch

subj ects were random zed to pegf

NEUG (1:1:1) selected based on the pilot phase.

| grastimand two, well-tol erated doses of

mai n phase was powered to establish non-inferiority of NEUG to
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infornqgﬁ§9@§gmgﬁ&anluding consent for use and di scl osure of

resear cti-r et at ed
The safety of NEUG was assessed by evaluation of the type, frequency, and severity

[0333]

e study, p

rovide wit

of AEs, changes in clinical laboratory tests (hematology and clinical chemistry),

ten

immunogenicity, physical examinations, and the monitoring of vital signs over time. All AEs

and laboratory toxicities were graded based on the National Cancer Institute Common

Terminology Criteria for Adverse Events (NCI-CTCAE Version 3.0, 12 December 2003).

[0334]

Adverse events were captured from the start of study drug administration through 30

days following the final dose of any study drug. Serious adverse events (SAE) were captured

from the time of consent through 30 days following the final dose of any study drug.

Laboratory assessments were obtained as outlined in the Schedule of Assessments.

C.

Chemotherapy

[0335]

Concomitant therapy

The chemotherapy regimen for this trial consisted of doxorubicin 60 mg/m* and

docetaxel 75 mg/m” administered sequentially by intravenous infusion on day 1 of treatment

for up to four 21-day cycles.

[0336]

Prior to receiving each cycle of therapy, subjects were required to have an absolute

neutrophil count (ANC) > 1000/mm” and platelets > 100,000/mm>. Treatment could be
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health information) and conply with the study protocol procedures. [0315]
Exclusion: 1. Mdre than 1 prior chenotherapy regi men (including adjuvant

t her apy iwogoweans3agitt hin the |ast 12 nonths) 2. A cumul aPcrasamvlheesycl i ne
dose that would preclude 4 full-dose cycles of doxorubicin in this study 3.
Prior chenot herapy/i mmunot herapy within 30 days prior of study chenot herapy
(within 6 weeks of study chenotherapy for nitrosoureas (BCNU CCNU) or

m t ony D u gto NG oMt en’iaft@l%%fd%%é%@ )?)( He Q?‘%D&d BledctiRRGEINEI R

i nvestigation agent 1 n the pas dr ac history, sign

synpt ondostshass aliowetlifer grades#ingatieniaplogic mmueq; t\e«): Eade 3thmfecseuof an

anthrac cli,ne- based  chenot her a r 7 or. rge hin 2 weeks of
iy hERHar B30 4 TEpar oy BN sy i P o ar et st gy
chenot h%hﬁmpo(&fécg%wh&aabrslvcarsqﬂm%itwlddrﬁfgdq rf?art’i@éa”%ﬁ)tnas es) 9. Prior

hi gh-dose chenot herapy with henmat opoi eti C stem ce transpl ant 10. Prior

use of [633BF, Tl@\ﬂﬂ@ﬁﬁﬂémon@rf yipmb@meemdrdomttamldﬂambmemo@ﬁ te herdysigh@eant her apy
11. Rec];v%p i¥§tenl antid ra samntq%g purs 1n tud&gﬁgfnntherapy 12.
Hi st oryc Of*nyrei oY & RS & g“n‘% Bt “HyEt ‘%%Ve& i Sopabingdfon iy n metast ases
unl ess ragaepprbyive WaBhathef ﬁawsqﬁfrgyad@m dracdh @tBEAPIHan oftRr Stuhae N e&iMEns.
progression wth a mnimumof 3 weeks observati on and neurol ogically stable

of f ~antl03Hv Uk wanith headditien of @§Fs 1l compbinptics didosorbiain grdséasstaxqldias

D 0 t

of ol 1 ardied At b ERRLAR NS TR GRSy VARG TR RS rad o PIRYE. TS
coI|-demmvﬂﬂummdb@mmﬁlm@egaiMQma&iuﬂmiﬁsmgmasfnawagauﬁmee«menmnmmbmaent of
pegfllgrgstin11-. Pre ant fe nursi.ng nother. (All (inales with an

i ntact AR GemMpstionaEcklngy .0931%%419%0511@@%@9 apgd dpoctaxed iyaeni ng. Al |
non- st [#=Yod Iy accepted
?%o?gggeraaﬁglgggﬁuéw@ ARA3 sthgyﬁieg;%tém of i RG éygeat gt AkdREUeR! | Y p

nmet hod r the course of the stud nd for 30 days after

the | ash, d9abich

Pharmacologic Data

[0339] Doxorubicin hydrochloride is an anthracycline antibiotic obtained from
streptomyces peucetius var caesius which binds directly to DNA base pairs (intercalates) and
inhibits DNA and DNA-dependent RNA synthesis, as well as protein synthesis. Doxorubicin
is active in all phases of the cell cycle but maximally cytotoxic in S phase. Excretion of the

drug is predominately by the liver; renal clearance is minor.

Pharmaceutical Data

[0340] The drug is marketed commercially in 10, 20 50, 100 or 200 mg vials. Lyophilized

preparations may be reconstituted with sterile water for injection, dextrose 5% solution, or

0.9% saline for injection.

Side Effects and Toxicity

[0341] Myelosuppression, primarily leukopenia, with a nadir of approximately 10-14 days,
and cardiotoxicity, including a rare, acute pericarditis-myocarditis syndrome and a delayed,
cumulative dose related cardiomyopathy are the dose-limiting toxicities of doxorubicin.
[0342] Marked alopecia and moderate nausea/vomiting are expected toxicities.
Extravasation reactions producing local skin and tissue damage at the site of inadvertent
extravasation, stomatitis, hyperpigmentation of the skin (particularly the nailbeds), and a
“recall” phenomenon at sites of previous irradiation have been reported.
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study agent.) 19. Males who do not agree to use effective contraception

t hroughout the study and for a period of 30 days after the | ast dose of

st udy agew0 2800/088439wWn HI V positive or active hepatitis @Pattiservs2123% h
unknown status will not be tested) [0316] Subjects were renoved from
further treatment for the follow ng reasons: 1. Di sease progression 2.
Unacceptabl e toxicities despite optinal treatnent 3. Intercurrent illness
at the fgator's discretion 4. Doxorubicin reginmen - Maximuml|lifetinme
perrris]b %ﬁﬁ&lnulative dose reached (see eligibility criteria) 5.

Wt hdrawal dtharoraselegicathion- conpl i ance/ Loss to followup 7. Pregnancy

0317 t t. Wth st .d . t d, J t i d t ud
were 1 dPHledbaie LS e Sttt ROlrg e REB Rk R GBS Sothar ug
for sc fm’ealb%dnfc%t@we%m_e&ﬁ@%% ARG 8nd Sell RpHEMioRIEAL cylcR3hBEi NG

(reconbi nant _human al bum n- human granulocype colony sti'nulating factor,
r HSA- GI8RYe). Docetaelds ovicpislepnetom-bpurl, pxtcegvelametebobzast indphivoti wih el y
85kDa nnected in.a single i n.canprisi si dues 1-585 correspondi ng
Lo Le R et i BpndReEhG P Bt T BN Icb®Er eaponding Lo the mat ure
formof hu G CSF. .The therapeutic noiety of NEUG is reconbi nant human
DNA-deriyegﬁayﬁggﬁgpaﬁiéﬁﬁNEUG was supplied as a sterile, |yophilized
formul gpsp) i Do&kAG! qas@@rem?sm%ﬁ%@éﬁs)% Bkevidadn ShRIEEImALor 208950 s4RON
reconstitution with 1.0 nl of sterile water for injection, each vial

cont ai rsngd@desg/ndls paih angeedrapangelg dikicai|l18Yo ¢dEwG! imW2er v lsisdiiem i osphat e,

180 mM nni t 60" tr.ehal ose.dehydrat e . 01% ol ysorbatge 80, pH
6.0, "1 GSBTM Al et GRRE B AS TS P nulietI A O mBRRLESIRR D Showh
in Table 11. Differenc etween the NEUG fornul ations used in Phase | and
Phase || aréﬂgﬁgﬂﬁgééﬂgﬁﬂﬁﬁgﬁkble 20.[0321] The formulation used in Phase |
was quipg4st abb&eaxl duf s BL aiveh t& pRAiendl whERSke 2hiMBAS S sewirdi €S
denonstrated that higher ionic strength and | ower pHfurther stabilized the

. N2 . pr
APl at Hypgisensittotyoenttioas toodpcetaxglbor miffemridyugs detnaulated withpatpsorbits §0hiushend, t he
Phase 1| fornulgt%on. s alower pH (6.0 vs 7.2) and hi gher phosphate
concentFHOES AP TN 5o v . For ced

[0346] Patients who experience severe hypersensitivity reactions should not be

rechallenged. All patients receiving docetaxel should be premedicated with corticosteroids as

outlined below.

[0347] Mild to moderate liver impairment results in delayed metabolism by 27% and a 38%
increase in systemic exposure (AUC). Docetaxel should not be given to patients with SGOT
and/or SGPT > 1.5 times normal limits and alkaline phosphatase > 2.5 times normal limits.
Fluid retention occurred in 17% (moderate) and 6% (severe retention) of patients in phase 111
studies despite corticosteroid premedication. Severe neurosensory symptoms (paresthesia,
dyesthesia, pain) have been observed.

[0348] Expected side effects include myelosuppression, primarily leukopenia, with a nadir
of approximately 9 days with recovery by day 15-21. Alopecia, nail and cutaneous changes,

stomatitis, myalgia/arthralgia, nausea/vomiting, and hypotension have been reported.

Chemotherapy Dosage, Administration and Dose Modifications

[0349] On day 1 of each treatment cycle, chemotherapy (doxorubicin followed by

docetaxel) was to be administered.

-88-



degradati on studies denonstrate that this fornulation protects the drug
substance in the liquid state from vi gorous shaki ng, repeated

freeze-t haoi2zny/08343d concentration i nduced aggregati on. Pceaseodoyizag of the
Phase Il fornul ation al so produces well-formed cakes. [0322] Conmmercially
avai | abl e Neul asta(r) (pegf lgrastim is supplied in 0.6 m prefilled
syringes for subcutaneous injection. Each syringe contains 6 ng pegf

I grastiy a i ) ot a1 Soehl I

preser vg%;?d\ie I?gxedem%lo %%oann?jﬁo{'stgmd ,taéig%é?%l nin gq Soﬁgdé%ir}ggﬁsor bi t ol
(30. 0 g, ofpoliyfesink attev2Qous0ind 2r neytral sodiuy m@&eﬁ@kv@ extravagtien irfjany.

i njecti USP. 03 NEUG (3 40, , 0 0 0 ul ast r.) of

| o ast ilBF5Y16 ettt b weanbihy sl %ﬁé&ﬂ@g A AP PR bion it

Rat i 0n%d%lﬁl@t%?&ﬂ1nff£k%ngﬁ’§lyaofzér%@bl%§ﬁﬁﬁellty dee Q?ataf h&l@ﬁ’éhﬁ’%ﬁ&sﬁfn RNEUG of
300 and 450 ny/ kg were safe and ol erated reover conpared to the
appr ov e¥itdlisigas wioselsaioéd pegedinighayidrie amb@ﬂtﬁrdhfs@si offthavingetaxekinfitsisah. i n
simlar on ANC. roflles in _breast .canc atlets I ceJV|ng

RSB e T R S B S A R e R Al S S

si ngl e-poiciics MRABHERAO furtct egdles ditBERoWREPH VTS aibeSIteh@abd Sroml @idyf | cant

di fference anong these treatnentgroups in terns of AUC ANC however, the AUC
for thdrasuenignkgomplstefollewsin ght |y hi gher than that observed for the 300
ng/ kg group and nearly |dent| cal to that observed for the pegfilgrastim
group (FIG jichtipsi e data, it was estimated that 300 ny/ kg

U sk [ 5?%@9%%%&%4% AR R S TP i e

[ 0325] alihfnistetRtor Bfccda ?rs ¥RElingoIS@ayl ok @ HetRxkef éﬂnﬁiﬁt‘s&ﬁtlérhﬁtor&éﬂtb rdueyi de
patients wit a dose sufficient to provide efficacy and safety regardl ess of

pat i entthgiciignce fBéisséﬁerﬁyplﬁ@Wfde@tﬂlﬂ@n o1d Ippgssenyitivity regelieast i mat ed t hat 450
ng/ kg r fect as

bogf | gﬁgﬁ] mfhegﬁaﬁn%%&}é og%ﬁt? e&%ﬁ@tﬁéé}ﬁé’?ﬁo‘%h& p?é! h%%lcagé'iléé (?'§r' Urther

eval uatdnesgonistsiPhas &fil tb the'l'dlsaeﬂuﬁmbf the wegtingqshesiciah. NEUG t he pati ent

popul ati on (breast cancer) for Phase Il was nodel ed. Using 40-100 kg wei ght
range, Iamﬁﬁ,lfm NedRatikyse provi des the heaviest patient with a m ni num dose
(300 rTg[ or 0.3 ng/kg), while approximately 75% of patients receive at

| east tIA35T arYydicciosere NA5M reggikganysf the fallsdngimsdiceons@ndgr prokedires he doses

sel ect ol hal VALY AL R A NRIE fholSEeHA By 40 1 and 50 mu. These

provi de an“aver a and 0.71 ng/ kg doses,

R T S0 9955 R SRR o the 11k

Other investigational agents within 30 days of initiating study agent and for

the duration of the trial

3. Subsequent cycles of chemotherapy should not be initiated until 14 days
following dosing with NEUG.

4. Cytokines, other hematopoietic growth factors and prophylactic antibiotics for
the duration of the trial unless prolonged or febrile neutropenia occurs. If the
subject is treated with G-CSF at any time between the screening period and
Day 0 they will not be eligible to receive NEUG and will be discontinued from
the study.

Allowed Medications

[0356] Subjects were allowed to continue their baseline medications(s). The daily dose of
cach medication was maintained throughout the study if possible. If for any reason deemed
necessary by the investigator, a subject required additional medication(s) or change of dose,
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[0327] The nonclinical safety for NEUG provi des additional support for the
expectation of safety at these doses. Exposure in patients at these fixed
doses (AWEOant)/08st) i s expected to be | ower than expos®BCE/UsR0mmR1235

tol erated doses in nonkeys. For exanple, Crax and AUC in the nonkey at the
wel | -tol erated dose of 1 ng/kg was 12-fold higher than exposure in patients
at 0.45 ny/ kg suggesting a further margin of safety exists for higher dose
eval uaty, ORi.B; (&Nt AL drflnd e : ' | Y,
e St A S R e S T A R S R ot

| gr ast imvaadechi gh as 0.3 ng/ kg have been denonstrated to be safe in

pati ent ) udy characteristics a. Study Schedul e and Duration [0328]
T o D35 NSO PR IeUE SoF S Oy U Y PGB S PSR o rmt of y
330 suhpgiefies WMat Prebru@adiriiefBe@Es SIReHBInghpl Qv drEERANRd ¥Rt Qudy HOSREnOf
doxor ubi ci n/ docet axel . The study, which waS conducted at approxi mately 45
cl i ni candspmpltedioHevsired of two phases, a pilot phase and a main phase.

[ 0329] The pilot phase, Part A, consisted of a two-way random zed study to
assess the saf et Wl.and BidrezicokinefieSUG ver sus pegf Igrastim w th sequenti al

[ 1 t he .foll i . NEUG 3 N= ) f.l ti
(N=5) ol Bebie e v NEGER erhagp R fomenty NELS et i gt N2 0)
vs. pegfycledr agld dRug Wab Rtectbdudng HEiMRicSE o- I MRS AR AT N Qsay's-  pedf

| grastim (N=IO could also be tested. In the Part A pilot phase,” subjects
wer e r dRddv pepgeifia for IWEUG. rHid sorush dNEUYGneantpagii-—tings dase ivas wubjectad toPKI  of 10

bj ects jn the 30. t 0 sybjects for.each of the oth horts.
NEUG or Rl v e L p e R SR el R oL g LR R Rl bl
chenot henanl-biRauAEEs.i TheTalidw ity PREparBubicR Ok Src WefcfmAes] 48LehdP tHer eat ment

groups using a stratified random zation for bal ance anong treat nent groups
based cﬁrqm(ﬁe(%&fio(-osa5dea<fgr}ce>(%ﬁ kgolupg of dgtrilion vV z4) . goaiigpm goniceyptration

chenot bal.y | ion. Fql. ' '

phase, GEERy ESRRT Cure 2 B R R n i o A BRI RaRIAEL (o
wel |t alre¢ @MR@).doses of NEUG with the nore conparable effect to pegf

| grastimin the pilot phase (a 3-arm bal anced parallel-random zed phase).
NEUG or pegf | grasti mmasu nfdist ered 24 hours after the chenot herapy
treatnments in each cycle. Subjects were assi gned to treatnent groups using
a stratl0338d Fawaorinples fermntibpdipniodNedGariera gbtarmedprento dustgrn Bas bdf on

wei ght (< > B0 > . ggsjd N he. pi | ot
phase, e&a@@ﬁggc}e%cﬁet%l la\%{}é?ﬂeyjern givol§ glégtgl eﬁ%“élﬁ?%ﬁﬁ’g%’?%%% asl %g}d Ig!g[ (e:rgtlhét1 Elfsf)n of the
dose f rdoge)3N stibjeas gdecHhgWEUCE U st abyl tess diife; thagidng sulgectelsvebpetibd a

positive anti-NEUG antibody response, a repeat sample was obtained approximately 6

months after the final NEUG dose; if this sample was positive, a sample was obtained at 12

months. The protocol was later amended to require 6 and 12 month immunogenicity samples

from all subjects.

5. Results
a. general
Statistical Methods

[0360] The sample size of about 85 subjects per arm in the main phase of this trial (Part B)
was chosen to provide 91% power to establish non-inferiority of NEUG to pegfilgrastim with
regard to the primary endpoint of mean duration of severe neutropenia (DSN) in cycle 1, with
a non-inferiority margin of 1 day and an overall 1-sided significance level adjusted for

multiple testing (by the Hochberg method) of 0.025. Sample sizes were calculated based on
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suggested a safety concern. If the Cycle 1ANC profile for Neugranin at 40
ng appeared inferior to the profile observed frompegf |Igrastimpatients
and 50 ngwof2oNasg3ani n i s safe,then an additional arm megThiS201a0008% zed i n
a2 :1ratio of Neugranin at 60 ng to pegf lgrastimwith a total of 30
patients in the cohort. [0332] Each dose |level of NEUG is conpared to pegf
| grastimfor safety and efficacy. Table 22 sunmarize the patient al l ocation
for Ph I [ ty of
NEUG v 5aul B8 Oy ha08 Bbln Rier PRI b M e ol WAy L USSP RIS 2y
AEs, chamgesnsnn¢hdMEmahmiaqu&th@btemdsnﬁ@enwnmMogyzwhdmmbvﬁmdﬂﬁﬁn
chentstp % eni itr, Eg ical exam nations, and the nonitoring of
vi t al % §n¥ﬂﬂﬁn ¢ I\PSNand | aboratory toxicities were graded based
on the [hggs O@t"ﬁcé‘c%f@o%pahﬁ&{ bvhélﬁﬁd@%f%éh the b RAL&sY NBUG 8bdca (dither AgIuRY se
Event s (NCI-CTCAE Version 3.0, 12 Decenber 2003) 0334] Adverse events
wer e caxntitjﬂenig)fandmﬁgﬁlgr@tlm bassil ogtsu@yctsl nrutjleédammag graizedphash (Eﬂrgh) 30 days

fol |l ow f|n e of ny Serlo adver se eve ( SAE)
wer o c Ao FP Ry HERErDin B K R NI RESFAS O RERB BTG Tne 1 na
dose Ofthlit)iﬁ?hﬂt&@&’h &f ABIC ﬂa@h%et@foftﬁ@sﬁﬁ@snmt@gtw EatéstﬁfEBNT@féﬁﬁ@d gutlined in
the Schedule of Agsessments. c. Concomtant therapy Chenntherap%ﬁéo335] The
chenot HENGpy0.p &githibnvith eoinpidantekqral cqubiadang fempesfturgoxbt- 215 Ayieyel 4/ n2 and
docet a e i Yy us infusion on day
Lot ¢ rpr L FRIE, BT ERRE REREPL 2o X B ABRIBVERECTY 10 Vecel ving
each c)[0863] othtette\neam/atecSmtspaﬁtdarwﬁ“ﬁeadymuiyme @vals andigxel wmgadppadpuiae:

neut r ophi | unt hK) > 1000/ nm8 and platelets > 100, 000/ . Treat nent
coul d b*éadlétlgaﬁ st 92fefio Flite 8RS lmlevn%ﬁetwpa@ﬁ@tqrwatﬁe%rv yzad DBos dose

reductQggnﬁﬁ“@@gm@ﬁ&@ﬁég%dgoses was al | owed for grade 3-4 non-hemato |ogic
toxicities, two grade 3-4 I nfectious episodes, or grade 4 thronbocytopenia.

The us r r actors
e o9 ARSI Pt AR BLIET SRR o A

doxor ulboants aadheéatehagepaseitehas been reported to have significant clinical
activity in patients with breast cancer. However, the conbination is highly
myel osupipice&sMéeases ' hi gher rates of grade 3 or 4 neutropenia than other
standard regrmens. [0338] Even with the addition of CSFs, the conbination
of  doxqpudCi it Ac isils (RABCNURaR A, dayedlnaRENy fohfdaf%o of

patients and febrile Jeutropeni a rates of 9-18%.
doxorubnmﬂﬁﬁﬁbééﬂhxéo/ke@mnbﬁnhastheennwsedﬂdmzmdad%esnmbfmgmmagents to
prevent neutropenia and its conplications. Therefore, the conbination of

doxor ubi ci n mnHffitacebBRkdseild, Rart A
[0366] Of the 78 subjects enrolled in the pilot phase of the study, 13 subjects did not
complete the study, 3 (27.3%) treated with NEUG 30 mg, 3 (14.3%) treated with NEUG 40
mg, 3 (15.0%) treated with NEUG 50 mg, and 4 (15.4%) treated with pegfilgrastim. The

most frequent reasons for early discontinuation were withdrawal of consent (7 subjects) and
decision of the investigator (3 subjects). One NEUG 30 mg subject was withdrawn due to an
adverse event (diabetic foot).

[0367] The incidence of sever neutropenia and the mean duration of severe neutropenia
(DSN) were similar across treatment groups in each chemotherapy cycle; however, the time
to ANC recovery and the incidence of febrile neutropenia suggested that NEUG 30 mg was
not quite as effective as NEUG 40 mg, NEUG 50 mg, or pegfilgrastim.

[0368] During Cycle 1, the proportion of subjects experiencing febrile neutropenia was

20.0%, 9.5%, 10.0% and 8.0% for the NEUG 30 mg, 40 mg, 50 mg and pegfilgrastim group,
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appropriate chenotherapy reginmen to study the potential of a new agent I|ike
NEUG. Doxor ubi ci n Pharmacol ogi ¢ Data [0339] Doxor ubi cin hydrochloride is an
ant hr acycwprze10208843i ot i ¢ obt ai ned from streptonyces peuPeTiusgomwar12BRhesi us
whi ch binds directly to DNA base pairs (intercal ates) and inhibits DNA and
DNA- dependent RNA synthesis, as well as protein synthesis. Doxorubicin is
active in all phases of the cell cycle but maximally cytotoxic in S phase.

Excreti : : i i Y, | VB s : nce is
minor . Bse st el ToR ORI MRLREY horh e Yor PRI BRIRDE, 10,
20 50, Qwlesar4,20© cath mitht NEUCy 0Hhid, NAR G B epparat peghtgrasiyn peupeclii(stS t ut ed
with steril ter for i.njection, dextrose 5% so i or 0.9% saline for
i oot 1S Bedan Ermrell o Ao rb Rt i e SR Rt DS PR eE eI HR e y

| eukopephPlatdpptdeeddbthorfc ARREGYENRt €l y 10- 14 days, and cardiotoxicity,
including a rare, acute pericarditis-myocarditis syndrome and a del ayed,

cunul atlP3e]dded ycld hiteeimear BSdyopamHyr far EHe 30 oxe019 days), NEUG¥0eg | es of

oo B4y LR LR, VB B B AP

ti ssue NEBUGI® @E (1.5Qafd)tianahe bihaFhedd teratments, tiay disREdned, ansdrpBdatrhérds
hyper pi gnent ati on of the skin (particularly the nail beds), and a "recall”

phenome¥d abdessithaas! &1y, hestiteaion tp consdatholicayaces pabralergn theagaippbetcax el
Phar na i G t i L synthetic taxoid that binds to
free tu tjeﬁ}qér\(ﬁ%n tsgr\%?rso%f%]sl g@g@,@f‘f?h@#@aﬁg@%&fﬁém otubules, interfering with
m t osi 03T cRlmmaspltdtcatd fonthcdetiicrzy @ahé dsfaeon bf Grdder3 dvi4pdvasepeniddocet axel
is ext ?ﬁi vel y pr.otein-bound, extensi veli<I net abol i ze the liver, with

Q

f ecal PREq dIMBRT Ao it ey Urso) Bre. TEE Ged aanit P%gr}#gra%ty% groups
Phar maqgyti gl &%M,%ﬁf%%%&g@%ﬁd &ﬁﬁé@ﬁ&;@aﬁl a.oﬁlaql%ﬂml%@%é) i's

provided in 80nmg/2 nL or ) si ng ose vials wt n
ac conpahighthghightnfenthe NBUSetOhag grouiprihanéfioe thefadiner itrep@adnit groupy.i &he nialedr m  of

50, 5 i SRR 1L g Ao nBe 1SR bR TRt e e n B oy R ol
pat i entg,sheuRaysifcit SKEUG 96 m3eme NE DG BN seRsid dokctd beRShECARITA0on

docetaxel or other drugs forrmulated with pol ysorbate 80 such as
in Part B, the 3-arm randomized phase of the study.

c. Efficacy of Phase II, Part B

[0371] Of the 256 subjects enrolled in the main phase of the study, 18 subjects did not
complete the study; 10 (11.6%) treated with NEUG 40 mg, 5 (6.0%) treated with NEUG 50
mg, and 3 (3.5%) treated with pegfilgrastim. The most frequent reasons for early
discontinuation were withdrawal of consent (7 subjects) and AEs (4 subjects), including 2
deaths. The investigator considered all of these AEs to be not related to study medication or
chemotherapy. In the main phase, 1 (1.2%) NEUG 40 mg subject was withdrawn before
being treated with study drug.

[0372] The incidence and duration of sever neutropenia in Cycle 1 are summarized in

Table 23.

Table 23: Phase 11, Part B: Incidence and duration of severe neutropenia in Cycle 1

Neugranin
40 mg S50 mg | All Neug. | Pegfil- 95% CI1
(N=85) | (N=84) | (N=169) | grastim 97.5% CI

(N = 86)

Incidence of severe
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etoposide and vitamn E. [0346] Patients who experience severe
hypersensitivity reactions should not be rechallenged. Al patients

recei vi ngvocosi@s4sit shoul d be prenedi cated with corti cogCeruseas/oar3dput | i ned
bel ow. [0347] MId to noderate liver inmpairnment results in del ayed

met abol i sm by 27% and a 38% i ncrease in system c exposure (AUC). Docet axel
shoul d not be given to patients w th SGOT and/or SGPT > 1 5 tinmes nor mal

limtg T he phosphatas 5 TTEgE or i o Kl gid retentiof

f%?ro% @ PNosp sgb o5 !

occurrec t (m)derat e) and se ete 1;) ents in phase
0| ({S) eﬁg?o} Ezrsli.'?%éve g%al)
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(-0.12; 0.63)
)S t-€)d; 92 1)

(such |asEdexsanaphesefigraltm Bl D) was S (k3T Oi4oy 1
day prior to docetaxel adm nistration in order to reduce the 1 ncidence and
severity of fluid retention and hypersensitivity reactions. [0354] The use
and sell8313]onlhsfingidencecaisevere agydtopsnia rangedh énorrpi%l%sd itlcapagbiteyagtion groupy

A ondorb 3 St it N SP st e Bl e B ST aligieB DY e, e

f ol | owi(pg0.5B9). ClcitRatMm @R drodips w:@ﬁhmae@al@lﬂfriowlet hDSNs vittym@Rd afues of he
additional tinmes specified bel
1.0, 1.3, and 1.2 days for the NEUG 40 mg, NEUG 50 mg, and pegfilgrastim groups,

respectively. The 95% and 97.5% two-sided confidence intervals for differences between
NEUG and pegfilgrastim were strictly less than 1 day for both NEUG doses. This analysis
established non-inferiority of NEUG to pegfilgrastim. Across treatment cycles, the
incidences of severe neutropenia and Grade 3 or 4 neutropenia were lower in Cycles 2 — 4
than in Cycle 1. The mean DSN and mean duration of Grade 3 or 4 neutropenia were smaller
in Cycles 2-4 than in Cycle 1. Within treatment cycles, the treatments were similar, and
treatment effect was not significantly different for any of these parameters in any
chemotherapy cycle.

[0374]
the fixed doses of NEUG provided adequate support for patients of all weights. These results

The DSN were compared in patients grouped into weight quartiles to determine if

show that all weight groups were adequately supported, as there is no significant difference in

the mean DSN among weight subgroups (Table 24).
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1. Systemc antibiotics within 72 hours of cycle 1 chenotherapy. 2. Qher

i nvestigational agents within 30 days of initiating study agent and for the
dur ati on WO 20tve8843al 3. Subsequent cycl es of chenpt her apy/Gshawiogi2adt be
initiated until 14 days follow ng dosing with NEUG 4. Cytokines, other
hemat opoi etic growh factors and prophylactic antibiotics for the duration
of the trial unless prolonged or febrile neutropenia occurs. |If the subject
is trgated W <) jand Day| 0

t hey an not {r% ﬁ‘g.ﬁ%@?%@@? %&e&l’ oe&atgﬁ)é&fﬁﬁ aS)%fgcont rtlued fromthe
st udy. AI | owed Medi cati ons [OSSB:}seBubmtgtm (®re allowed to continue their

basel ilne—nedicati gns( S) The dail y dos each medication was maintaihned

throughout the study if possi bl 40- @f f pr ﬁyﬂr eason a%'&(?ed nec&s]e?ﬂy by the
i nvest|i U T rrrongt i T of
dose, t hgéggﬁlactg{ll o%g (S ute ?? 21 st r {Teﬂ ollq]% i nd| cgtagf)ﬁ for

whi ch WatS f \,"VZ”Nbe r"""""‘" w. HefetHg—Sever
hypersenléTfﬂ'Egr?fiil react1%fls or M}rm% ol %@’i Xi ci’t @ggj)t hat bgézahde
furthgr cﬁ@lr%% of che(§9t)hercipy e repovedfrom stud? treaf nment2hnd
conpl dted followlup. dY Pharfmacokinetitcs [0358] All subjects receiving NEUG
wer e sanptegtafior |séviean (NBYUG| cohddmtlp at | ons0 ud) ng cyel@.3). Thel.drllid) wal
det ectled B8y a [sandwich emzyneldi nked i mAtosorbent 28ssay | ( ELI BA)
specific for NEUG The serum drug concentration-tinme data was subjected to

PK anal SI S usi WnNonlin Enterprise Edition, Version 5.0 or higher,
usi ng I?beﬂﬁuﬁpp?ﬁla wmmééoréﬂagyybﬁ én Tahle 26 ID%W%@CM(I 3%@ aneters

d , I f
distri %ﬁ?%&f%ﬂ%@?@%ﬁ?ﬁ%% oA P uloR iR vabea SISEEARR | Sk Py e ©
(th/ 2 (610)8/)), arel 2 pabjads @B %pinfthe NERI tld)hig,NfﬂUGr?O nagjdndrp@g(?lg@smdg[;lm%%é,t i me

nogenj cit 0359] Serum s es for ti bodies to wer e
(()bt ai néSSPﬁP'imY}Jrfytg @ﬁ%nﬁémggﬁmm%ﬁs b f‘é@ggnlmémeee Pl@n AEPIgE fWdnEnd of

treat medf, 1861284 th s(u% FQx RBGE LG Aﬁp Surpdrdder s t'u‘ﬂ ect S
receivi ngC NEUG. Ebgts any tine durrnl g tp?\ge Stlj% a su g%}? ggvelg?)
posi ti vﬂlearﬁatmmwﬁeam“bmdytanﬁmpbm&gnlfmamtepaay clwmmh@apgasyodmt ai ned

approximately 6

(7]

Table 25: Incidence of febrile neutropenia in cycles 1-4
Treatment Overall Cycle 1 Cycle 2 Cycle 3 Cycle 4
Neugranin 40 4.7% (4/85) | 3.5% 0.0% 2.4% 0.0%
mg
Neugranin 50 6.0% (5/85) | 6.0% 0.0% 0.0% 0.0%
mg
Pegfilgrastim 3.5% (3/86) | 2.3% 0.0% 0.0% 1.2%

[0376] There were no significant differences between treatments for duration of sever

neutropenia in cycles 2-4 (Table 26).

Table 26: Mean duration of severe neutropenia in cycles 2-4
Treatment Cycle 2 Cycle 3 Cycle 4
Neugranin 40 mg 0.5 0.4 0.4
Neugranin 50 mg 0.4 0.5 0.6
Pegfilgrastim 0.5 0.4 0.6
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nont hs after the final
obt ai ned at 12 nont hs.

NEUG dose;
The protocol

nont h i nmwoegenissisty sanples from all

Statistical

the main phase of this trial

establ i sh non- inferiority of NEUG to pegf

pri mar y[og-yiﬁp

with a non-i

| evel

Sanpl e sizes we

i ndepen‘?ﬁgﬁfloélrgB

Oif‘ ol
nferiori

AR ANakL

ty margin

subj ect s.

if this sanple was positive,
was | ater amended to require 6 and 12

5. ResulrC3/ts201902288 |

(Part B) was chosen to provide 91% power to

T

>138Y§06/L

ay and a

5

1-sI

T

lgrastimwith regard to the

Qi bR r1| fnd B

over a

{proct e 1,

S|gn|f|cance

Adjugsaneni49 oz, MEUG p0 eng, esd pewfilgtoytim Igeouﬂsahﬂecgvam(l’ﬂm;e 20f. Thed@5.

| at e

based ont he nor

bR ot R het

WO IrCPLRCTY FUIP

S Ron REBHE A AN

for two

Jietti™e¢ andar d

devi at iigRa@t cycl e 1 DSN, and a maxi mumrate of 20% not eval uable for the

primary endpoint of cycle 1 DSN.

bet ween the two sel ected NEUG doses (either 40 ng and 50 ng) and
pegfilgrastim based on subjects in the 3-armrandoni zed phase (Part A).

[0361] Efficacy conparison was nade

a sanpl e was

Met hods [ 0360] The sanple size of about 85 subjects per armin

[ 0362]| Secondary €Fdhle2TyANGaladeIimatl ANE iddir DENtine ®aebovaeky chenot her apy
cycl es2through—4—depth—of ANChadir—in—eachof theecycles—1-through—4;
rates [of EN (defineg aq ANC zNﬁugr%Jlm 9/l withlcoincidental oral equivalent
t enper|arpameter3g. 20) 4ymgycl ¢ SAmeE acr pAH Ngug. cydleghl- ang9%Ynel t o |ANTalue
recovgry to >1.5 x 1ADA85) n alN c84)| esN 5 089H3] | Bnastomat ajrel ated t o
secondary efficacy analysis was anal yged using |dNp®§ri ate stati stji cal
met hodadiafaN(y, PK,| and i mminogenicity paraneters were|anal yzed by
descri|qioye) stati stijcal methods. [0364] For frequency and severity| of
advers events and fgcgr | abor gyory toxigg’ty grci@%ng, counts and ratggare
resent i cac nts ("CBC') were
gbt ain ga?an(%?g y. n@}%ﬁ b%@%n'?d é@ % qﬁc}?di\f&c(ﬂl)I 0 §< 109/?_ after the
ARSI A AR Yf% A 72“f 98 ot | 5ol nerWEL“ i Lot haca g Cthar T
st udy, “HimeddayRdPs did not corrpl ete the study, |3 (27. 3% treated with NEUG
30 ny,| MAGinANGY treated with NEUG 40| ng, 3 (15.0% treated with NEUG 50
my, andi 4 (15.4% trddted w {R4pegfil gtestim THé nost frequent redsoHs for
ear |y |dMsooi®)nuat i qro0det 88wil bIvdR2aRal | 65 (268sentc.J(2.6ubj ect s) and

Median 6 6 6 6

Min/Max 5/18 5/20 5/20 4/17

Time (days to

ANC recover >

1500 0.005

N 71 73 144 72

Mean (SD) 2.0(094) |2.1(1.03 |2.0(098) |2.6(1.23)

Median 2 2 2 2

Min/Max 1/6 1/6 1/6 1/6

Treatment

comparisons

NEUG 50 mg — (-0.31;0.39)

NEUG 40 mg

NEUG 40 mg — (-0.88;-0.17)

Pegfilgrastim

NEUG 50 mg - (-0.84; -0.13)

Pegfilgrastim

d.

Pharmacokinetics of Phase II, part B
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deci sion of the investigator (3 subjects). One NEUG 30 ng subject was

w t hdrawn due to an adverse event (diabetic foot). [0367] The incidence of
sever newpapmisa3and t he nmean duration of severe neutr @pEniSa0100OBINBS wer e
simlar across treatnment groups in each chenot herapy cycl e; however, the
time to ANC recovery and the incidence of febrile neutropenia suggested
that NEUG 30 ng was not quite as effective as NEUG 40 ng NEUG 50 ng, or
pegfi | 3Rk rdii] ftiohi i il bR

experi ge{g%?g gr]% r% | e Fleut'%dg%g%lalov\%iveret&%@ ngggg% g%vot%a%g 8. O%for t he
NEUG 3EII§A widh a@wﬁﬂlmgoﬁqldmpﬁgitlolngﬁh@t) iofrb gl d wp/nnle s PeomiavaliyeticFebri | e
neutropenla was observed far onI three additional subjects durin cles
| oS YT HECNECE 02 AR R B rod g e S HEGTOTHEN Fi &
5 shomsofttﬁbeab%%t@ﬁ %Blfllﬁ'e Qfhiéh %p§&émﬁflecp§§1ﬁ§£‘ﬁ§stfoﬁf&'aHddi‘}Sh&f FiRelorddEUG 30 or
pegf |grastimand who | ater presented with grade 4 neutropenia. [0369] In
Cycl e Xlimihgioneme-costawamsninaild aMddstinguiacp gtornd (vothoWdalyenlin Rielssistelng

C ety ebienal P Sk BEGG b RuRustihide oPblRRER h SR TR renc s

t he di faﬁl%ﬁj&@@&re@fé’@ﬁﬁtﬂNE@U@rﬁlﬁsé/\ﬂrﬁlﬂidPak@S%fPﬁh%B 11 tikotedibb ElirGinatief i on to
consider the treatnents equivalent in the main phase. The nedi an DSN was 0

or 1 ddiplfrlifeaf NE e was 3dhonsnr therups dosozva). %mrly tha 43 mgtdogsgmBp. t he
d |

oas o 0 RIS, 84 81010 898 i o HV BT SERBGTTIAE

SI m | arof NEGGves,40outsefot h(emgrdusdgmp, aradoB dohouad foo theof0 o ddes Goop (HBable

neut r openi a wer sI| ht | her for the NE oup than for_the
ot her tZrS 'grwrﬁw npgre @s]l%uf%rerdﬁw h’% |18% Ry FPart A
was faip]) 5 §ng 1)atﬁgh Pd?@aﬁ@N@?é/ﬁgsedbfaiz@rE%@% ywer e not statistically

signific and were” sel'ected for further eval uation
in Part B, the 3 arm [ande zed phase of the study. c. Efficacy of Phase

1, Part B [031741)]le28 Mhélaﬁ@ﬁnuuﬂpmhalf-éuﬁeby h@dtment; Bhasedil Ppitdse of t he
st Udy, 18 ouul ects—dtd—not—eord "‘ée th Ay; J. 11 6“//() tli’n'- Y a—th
NEUG 40 g, 5 (6.0% treated| WHYGNEUG @3%, an %UF% 509 |the8h QfaStWPth
pegfillgrastim The nost frpquéﬂﬂngpaqn O me carl|SP MEscont i HIBEi on werle
wi t hdr|2Wembesfof sebieeint (7 subjéBts) andl 2Es (4 subilects), ind6uding 2
deat hg.Nurthecriofivelgtétg etaduatebnsBder ed al | 1Df thesg I&Es to be A6t related to
st udy |nfed¢laaination half-ifeenot hefapy. In the main phase, 1 ( 1..29% NEUG 40| ng

subj eqgtve@isn WalEnes @wn before|heing trepaed w th |sfgudy drug.| 400372] The
i nci dence and duration of Sever neutropenia in Cycle 1 are summari zed in

Table 29: Median elimination half-life by treatment, Phase II, Part B
NEUG NEUG Pegfilgrastim
40 mg 50 mg 6 mg
Number of subjects 85 84 84
Number of subjects evaluated for | 48 54 52
elimination half-life
Median half-life (hr) 40 39 50

[0379] Serum pegfilgrastim concentrations were determined using a validated sandwich
ELISA in chemotherapy Cycle 1 in all subjects treated with pegfilgrastim in Phase II. In Part
A, the median elimination half-life of pegfilgrastim was about 40 hours. In Part B, the
median elimination half-life of pegfilgrastim was about 50 hours. The elimination half-life is
reported to be 3-4 hours for filgrastim and 42-67.5 hours (depending on dose) for
pegfilgrastim.
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Tabl e 23.[0373] The incidence of severe neutropenia ranged from58.1%in
the pegfilgrastimagroup to 65.5%in the NEUG 50 ng group. The treatnent

ef fect waworroto/ss4ti stically significant (p=0.559). ThePCrastom/or1235 oups
were conparable for Cycle 1 DSN, with nean values of 1.0, 1.3, and 1.2 days
for the NEUG 40 ng, NEUG 50 ny, and pegfilgrasti mgroups, respectively. The
95% and 97. 5% two-si ded confidence intervals for differences between NEUG
and pegfilgr |ctIy | ess than 1 day for both NEUG doses. This
anal ysi s esté;lglltrﬁrnh“\géeﬁoﬁ inferiority of NEUG to pegfilgrastim Across

treat nE[ﬂBS(HycAmsng thesstudyqiademjeanss, tdferseaeom mﬁnnenpemné}ﬁﬁﬂ/n@)@depe or 4
neut ropenj a, wer e i cles 4.t han he DSN and
Toan QAP crones Hetbe S e e vpbineh td e NG GO TPy B LS4 ¢ han
in Cyclg gﬂilgré%h{ltr@at&d SRLPESH0. 9% heD, 9% N8Pt @RI ENBle 36, ﬁl%tﬁ‘chﬁﬁ thénd

treat men fect was not S|gn|f|cant y different for any of these

par anetsebiscls hadrlevethe non-hescdpybiogiok én plee®pd parples. DSN wer e conpar ed in
patients grouped into weight quartiles to determne if the fixed doses of
NEUG provi ded adequate support for patients of all weights. These results
show t|hedbleB0: Swhglhaky 9f GUOSFwpé@fiadedainéfl emeagondnirene ASpbhss € i S 10
si gni flixBOG shd PesMpeRtinh the mean DSN anbng wei ght subgroups (Tabl g
24) . [0375] Febrile neutropenia is sumarized for all cycI es in Tabl g 25.

Dur i ng—Cycte 1, the propor l' 5uul ECtS experl P éﬁl r1te Teutjir openi a
wasZsubjects(S 5%, 5SU${ﬁV /9 Be &C Jg /%; brhe NEUG
40 .| NEUG 50 g, and ped W@ LA resS‘g’é FasponsEigpg
neutr nnnla was—observed flo &hrnn additio 4] PfQ dnrlnn rVC'GS
2-4, 7 BhaspdbPartitn t he NEUCQ/ﬁQ) my group and 1 sutﬂ/%@t in the pegfl | drastim
gr oup.| (FieECley waximBEm) ef fect was not statisticallly significant in any
chenot|hBhapyl, PgctlBe. [ 0376]| Thé? e were no signifilcld® differences betjween
t r eat ngAtcgclbomagiunab) on of| sever neutropenia in |cycles 2-4 (Table
26) . [ J3iofdl nlinderBagubidcte tjol/ANC recovery (>1.5 ¥ #08/L) was 2.0, 2.1, and
2.6 days for the Neugranin 40 ng, NEUG 50 g, and pegf I grastim groups,
respectively (Table 27). There were no significant differences between

t r eat ndf381gr cAifhsr B Gt theatrdept YerplovANCEek ad iconfo’metiimﬂitim amtegbidres vebre seen

Phar macoki neti cs Phase 1. part. 0378].. Ser raniyn _concentrations
wore ddnSRHEs nhag Eogan et iu Brchupetiods PEReURSE 1 REPecRe St
quant i fiigahbPshotal.QAn @E pPeiPlofedtiMOtdiked FRANRAITRE AilsNRNY RigRALARBEERS Were
cal cul ated using noncorrpart ment al nodel i ng techni ques, with the exception

of the tatblsgwmd inding|vasjobsasycdahpwhvenaen! @tt@nﬁﬁmt@@nﬁgnﬁiga@bpdy sspasder
absor pt on St O Cglllp 1 Ng was
perfor net See ?ﬂvcr?’lﬁoedf{reaﬁgl'e %tf@smngﬂcsa Own;)er S|a611r£11%§§y eigonsgwas Ih{g‘ﬂl%ﬂ@ %
concent[nasz] Or]zSntWEISS\ gieibedits ned hauahe ﬁoédirﬁﬁ@p)tya leywclegel In this population, with

6.9% of the subjects testing positive for HSA antibodies in the pre-dose evaluation.

Treatment emergent anti-HSA antibodies were observed in four NEUG-treated subjects,
1.8% (Table 31). All responses were transient and weak. Three responses emerged after the
first treatment cycle and were undetectable after Cycles 2, 3 and 4. One response occurred
after the third treatment but was undetectable at the 30 day follow-up after the 4th treatment

(data not shown).

Table 31: Summary of HSA-specific treatment emergent immune

responses to NEUG
NEUG
Positive response/ number of subjects
Phase II, Part A 0/50
(4 cycles maximum)
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all subjects treated with NEUG in Phase Il. In the Part A of Phase Il, the
median elimnation half-life of NEUG was 33 hours in the 30 ng dose group,
46 hour s WO 201008334y dose group, and 18 hours in the 5eCrysdasmysdpup
(Table 28). In Part B, the nedian elimnation half-life of NEUG was 40
hours for 40 ng dose group, and 39 hours for the 50 ng dose group (Table
29). During the Part A, PK sanpling was nore frequent (pre-dose, 3h, 6h,

12h, ; -3 )RR~ g oy f [ -dose] Day 3, Day
L0 TR eyt TP e, BP0, o D
val i dg cf—tEHSAHR—eherptherapy fE"“' e—+—+n—-atH—sthj ects treated
with pegfilgrastimin Phasje Il. |n Part %I’%a medi an elimnation half-life
of pedfilgrastimwas about! 40 hosiive regpanyss pym ,rqfﬁHbJﬁglsli anlelimnation

hal f - I|i Pleasefll, e} | gr asti m was about 50 HOWIs. The elininafion half-life is
r epor t|dd cydehmagmunnour s flor fil grastimand 42-67.5 hours (depending on
dose) |fTotalpegfbel gf adidctn e.| | mmunogeni ci t w/J10380] Anong t he|st udy
participants, there was one confirnmed anti-G CSF neoepitope anti body
response in the Neugranin-treated subjects and one anti-G CSF response in

t he pegf |grastirh treatiedtigenfonergenoadyyserryentsinPhasesHePartke| y (Tabl e 30).
In bot et ' ) gt FESPect VED L
st ed 0 SoanP il TERIPRY SLi R PeaRRR G SRR o os T e

ant i bodinesreu@icdit-sRRzchnadvieBe patnt€MEAEM dnld thopapdabenibjécacwkRaelchdd ohbie
magni t ude of thg res onsg, after re(ﬁiat ed doses (data not shown). |n. the
pegfi | grEAE rlated nttudy maticalian rapged frere vl Iy hihg Regfggraspaareintiopdkgidund

bi ndi n ar ; \Vi : i INT i sponse
B e L S PR R G SIS vl it
neut r alNEUGH0 thQ 3BRIp (Abito).-tiSAasapprbridiasdy Wetoan itlet athed thyee dicetmanit ppups. a | ow
| evel in this | ati on ith 6.9% of the subject i ositive for
HEA. antBtcifaed DAL Re el eie gy N AGBR OTF SHUTE AN E Do G NaRC | - HoA

ant i bodj@irieR EoRPHESMAY dld td @WFCHRNELSE, WhRALeA SHRHGEA B bdlnd%lbitakb e 31).

Al'l responses were transient and weak. Three responses energed after the

first tstwhtmeheatione letheitiriidradl axgeltieubmiotsd? afElew 40yed, SNBUGStamg, . One

PO AN 0a8 ] o NS TEOUL b FALERL B0 86 LR e 20

Tr eat rr&atsuﬁgaﬁeglwaﬁo@%@aegmmﬁé NEUG RPhaseorblip, 2Paiet ilthe 03830 40mPhasp |1,
Part B, >90% of subjects in each treatnent group experienced at |east one

Lreat et 28niee Hevnbi e eing veefil e(arEnE)T Wl ackre(| Téf@ﬁkO B¢ lsubj ect s \r/1vith
pegt 1 grabi i ol e ol A RELBRTR LT AE T R B o

subj ectas laast dheeHA R el deathe o SHEEWaSrddoghidsicdittbé hedated to study medication.

— D

[0384] The total number of TEAEs was similar across treatment groups in Part A, when
sample size is taken into consideration for the NEUG 30 mg dose, and in Part B. In both
Parts A and B, the percent of TEAEs with CTC Grade 3 or higher was similar for NEUG and

pegfilgrastim as was the percent of TEAES related to study medication.

g. Dose response
[0385] The results of Phase II demonstrated that both 40 and 50 mg fixed doses of NEUG
provided equivalent safety and efficacy to 6 mg of pegfilgrastim in breast cancer subjects
treated with myelotoxic chemotherapy. While the mean DSN for the 40 mg treatment group
was slightly lower than the mean DSN of the 50 mg group, these differences were not
statistically significant. A dose response was observed for AUCaxc (Days 0-15 in cycle 1)
both when weight-adjusted dose was considered and for fixed dose cohorts (FIG. 24). The

-08-



NEUG 30 nmg group (30%, but was approximately 15%in the other three
treatnent groups. None of the SAEs were related to study nedication. One
pati ent (WAU@0IB343g) was withdrawn fromthe study due tecaitshabioe12Bdot ,

whi ch was considered to be not related to study nedication. In the Part B,
all except 8 subjects (2 NEUG 40 ng, 3 NEUG 50 ng, 3 pegf Igrastin) had at
| east one TEAE. The percent of subjects with at | east one TEAE rel ated to
st udy VS, i UG 40
group amglg g@flo"?/oﬂllen su%jgglgotr{%s{)Vrgse%:ﬂe}giqal ﬂ?l %&)@8 aﬂ&?é@f%g%%s&bﬁfzﬁcgf%% slll\‘lﬁ 1 NEUG
40 ny, the pegfe fixgdaiesd whs Bsedtative ngthishsudyt udiyrcan Al Gue @ thea b atgemdl the each

conei QGRHBEFEMHE HE PPy (ROt B4R PLLoE SEA DR eOeF of

TEAEs fiflr fSthAfre AL @BFectd Ga6MBRL a&fv@%ﬁﬁyélﬁl aRRJst re%porw@%na fHﬂ't Qhshze is
taken into consideration for the NEUG hg dose, and in Part In both

Parts ANEMG‘: 1Badmmest@re¢l oeﬁtwemghtﬁmﬁt@d\haslh(@@Dﬂmewmnmagm ofvlagNsm ml ar

f NEUG h f | at ed d
et oo g PR P PAE b el 5a PiBE 8 Sy AR b RT ot o
t hat bcshbpcﬁ«&dadgd)mdm& wx@cklgiﬁﬁmtlgfanmﬁyﬁldomm&ﬁdmg(uwaidesmtmg afig and

efficacy to 6 ng of pegfilgrastimin breast cancer subjects treated with

nyel ot cﬁ@idd)e%fﬁl]@ﬁ?étlﬁlé pawlthwwglé afdstedwlase ke Further, ApThyas PeEXiAKIE gr oup

was sli.ghtl ferences
wer e no Q ﬁ, %dg@%m}é@ ‘?eshﬂ?n %@%?ds%&& g’ gé}ﬁr@ 21211%@[ s]géa\?ggtso%?geﬁ\ﬁlcel é Gr AUCANC
(Days Omfﬂ&ewamt;z yﬁﬂeeaté@ admtsh evxbtem (boak gbnm-la@jamhlad ddeset veewvitalié heter ed and

for fixed dose, cohorts ﬁ The AUCA C for the 30%9 cohort was

sl i ght 15pTIeiRVith Hass r@ﬁ*a‘(e or kdggra Y §ight; divecae they difhetentiFm 819Sfy i xed
dose wagil S5 ll%gtgﬁﬁl ve in this study, whereas AUCANC for the 40 ng and the
50 ng cohorts re dose-rel ated and hi gher (although not significantly)
than the AUCANC for pegfilgrastimtreated subjects. Fromthe above

anal ysiBxampldd2e Adskitionsd @xemphywp NHEWEG fohmnlalieus i s admi ni stered on a wei ght
adj usted basis (ng/kg). However, conpari son of DSN in cycle 1 for Phase I1,
Par t B ested, t hat tignts uartile adequat el y
suppor (123915 &Ry BEAARALRELR ForlfflR0hs SN nERe B BT e {0
and 50 degrivgldehastcqedf pi ¢4-a5 tbuffkr sprticW It -hisnlinghditrad] Austaes), dakefidsy/ kg) .
Further, there was no evidence that a fixed dose mght result in an altered

saf et y (879l . NACDj grkptepneanepntetion (¢rscitrsdienod Vatmeandr Seyplss r el at ed

d | at
i th dougt BT AABRP fin SEOR o 2y REEHPLC by ) P L] PR SRSHD,
t hose vintidunped280 Grratetn)andBXaPLE (dizirgdAdalioton ﬂiheéﬁﬂﬁ[ﬂhtﬂn}l chlirbliBed are
formul ati ons

presented in Table 32, below.
[0387] After testing, formulations A40S, A45S, C55N and C55S appeared the most stable

(in explored aspects).

Table 32: Additional NEUG formulations

Code Buffer pH Tonicifier (q.s. to isotonic)
H60N 25 mM L-Histidine 6.0 NaCl

H60S 25 mM L-Histidine 6.0 Sorbitol

H55N 25 mM L-Histidine 55 NaCl

H55S 25 mM L-Histidine 55 Sorbitol

C55N 25 mM citrate 5.5 NaCl

C558 25 mM citrate 5.5 Sorbitol

C50N 25 mM citrate 5.0 NaCl
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[ 0386] Devel opnent of additional NEUG formul ati ons was undertaken to

anal yze and determ ne the effects of pH (4-7), buffer species (L-histidine,
citrate, woebawms}434tonicifiers (sorbitol vs. NaC ), andPpratSeénn/021235
concentration (concentrated up to 70-90 ng/m ). Sanples were

anal yzed/ noni tored via SEC (nmononer %, RHHPLC (purity %, Ellnmn's assay
(-SH amount), A280 (protein), and I E-HPLC (charge isoforns). The
formul ati on aninﬁg ay .PrFsented i, Tabl & 3 quML 03871 After
testing, flor at ilorfe & ')‘&,raﬁmgq, L l§I\§' nd C55 rg ?)par ed the nost |stabl e
(i n expl ored4dNect 5.n0BEBRtel t wi | || beSappareNaCto those skilled|in the
art that viard Qs ”Dq¢%nﬁﬁ&h8£5 and varj ations gan. be made 1n the met hods
and conposj-tions of he present |nvantion wthot eparting fromtihe spirit

or scope oﬁxﬁ4ﬁﬂirvéhbhbﬂmmwhus, it |i s#.5nt ehdea€hat t he p?esent ilnvent i on
cover the |mo i cdati riatidns, of this ntion provi ded [t hey come
K 54 P @@Nﬁ&%ta‘(@ 4 8 SoBYS! P y

i thi ded clding~andlth ival ent s \HAT
within the-scoped appehdedcl gi-ns—anditheir—equivalents VWHAT | S

o]
CLAI MED | S A40MNA pha¥smabbasetatal conpos?.@i on| coNgEl si ng reconbi nant| human
al bum n- hu r anul ny sti ting f and at [east gne
pharnaceuticaf?? ccé%@?gET%B%grrier, wigrei1 t%%%g%%pcsiticn has pH of

bet ween about 4 and about 6.8. 2. The pharmaceutical conposition of claim1l
wherein the conposition has a pH of about 6.0. 3. The pharmaceuti cal
conposition of claiml1l, wherein the concentration of reconbi nant hunan

al bum r0888tanlt grlhhe hpmytnd te thosnskiked imihasr gt Faesuemadsfiga¢ionesn about 2.5
and about. 240 lm. 4. The ar maceutical. co sition.of claiml, wherein
The ConBERRIRIBHC siad i BiEn LS T FamPan b SRR T RADNYLY RB ol oy

sti mul afehigink ®ohPthelspirld 8F YRPB 0B BRUAVABoANThaD AUS intficAMthe preschhe

phar maceutical conposition of claim1, wherein the concentration of

r econbilneantion g th wadifisatiensand yeastisne of thes wePwion nrevided tey agme adthar i s

bet weery, abault o flo ARl A0 L Mgy RuioAlle Phar maceut ical composi tion of
any one 0 ains 15 comprising at T'east” one pharnmaceutically acceptabl e
salt. 7. The pharmaceutical conposition of claim6 wherein the
concentration of salt is between about 5 and about 50 M 8. The

pharmaceutical conposition of any one of clainms 1-7, conprising a
pharmaceutically acceptable buffer.

T 11Tt
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9. The pharmaceutical conposition of claim8 wherein the concentration of
buffer is between about 15 and about 50vM 10. The pharnaceuti cal

conposi t iwo 20fo/sB4etm 8 wherein the concentration of buf Per/usso1aoo12B5

20MM 11. The pharnmaceutical conposition of any one of clains 8-10, wherein
the buffer is a phosphate or a citrate. 12. The pharnaceutical conposition
of any one of clains 8-1 1, wherein the buffer is sodium phosphate. 13. The

phar macgyfA 3§ CGAED IEN of claim 12 wherein the buffer conprises sodium
phosphat e nonobasi ¢ or sodi um phosphate di basic. 14. The pharnmaceuti cal

conposi tion of any one of clainms 1-13, congrising a freeze-drying

st abi | i lzeA phpBnacEhicy) sampesiben ferapritegiseeipingpt lnimag) adhumindugiar ei n t he
freeze-drying, stabi]izer compri.ses trehal gse dihydrate. .16, T
s o ouE BRIt Rblof Sl RTRE RIS S R e BhiN BBl Rang BecePBle ¢

t r ehal osecdliby hatctn the c@BPULiti6RM a dH .of DB® cph absRdemtiabaht ccoNposi tion of
any one of clains 1-16, conprising a bul king agent. 18. The pharnaceuti cal

o " The plr REBHE Tt cOOLE RCER o R 18 et thos par g S Ronol

conprisesgmanni tol . 20. The pharnmaceutical conposition any one of clains
1-19, in the formof a lyophilized powler. 21. The pharmaceuti cal

CorPoStL o B A LA o DR S RSy ™

conposi ti fimhSalblmiBuhef _aﬁ{ll_ogyt!e lcBleh gl stirBlatif ) eacRIFAE PRGBLH Aok 2 GMROSI i on
of claim?22, wherein the l'iquid is stored in a syringe. 24. The

phar maceutbwalP4¢orgoki ti on according to any one of clains 1-23, conprising:
(a) reconbi nant human al bum n- human granul ocyte col ony stinul ating

fact or,angpf Pﬂarﬁ{acé&%l_t copfs idh 08 Elaimt SHRERir thE cHMRARI dnCo RYEIni Hind
sol ution of the reconbi nant human al bum n- human granul ocyte col ony

sti mul at i hgmaaglbomirdbeneagesuloyytt eslony hamulb0fg &ictarns betwabmsbonn 36and50C f or
24 hours.d&gﬁlz3%@%gﬁrnaceutlcal conposi tion according claim1, conprising:

5. The pharmaceutical composition of claim 1, wherein the concentration of recombinant
human albumin-human granulocyte colony stimulating factor is between about 60 and

about 120 mg/ml.

6. The pharmaceutical composition of any one of claims 1-5 comprising at least one

pharmaceutically acceptable salt.

7. The pharmaceutical composition of claim 6 wherein the concentration of salt is between

about 5 and about 50 mM.

8. The pharmaceutical composition of any one of claims 1-7, comprising a pharmaceutically

acceptable buffer.

9. The pharmaceutical composition of claim 8 wherein the concentration of buffer is

between about 15 and about 50mM.

10. The pharmaceutical composition of claim 8 wherein the concentration of buffer is about

20mM.
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(a) reconbi nant human al bum n- human granul ocyte col ony stinmulating factor,
(b) 20 nmM sodi um phosphate, (c) 180 mm mannitol, (d) 60 mM trehal ose

di hydr at eyv0(2€)0/@83431% ( WAOpol ysor bat e 80, wherein the comrpodistéionztzas a pH
of about 6.0 and wherein the concentration of the reconbi nant fusion
protein is between 2.5 and 120 ng/m . 26. The pharnmaceutical conposition
according to claiml1, conprising reconbi nant human al bum n- human

granul ogy{fe gg%@%]&fchl kﬁgnfo@%}?gsnmlﬁmwm @vhgreiepﬁ%rb%k r fshe

concentrati o e recompi nant lon proteln I's between about 2.5 and
about 120phapbhite or a citrate.

12. The pharmaceutical composition of any one of claims 8-11, wherein the buffer is sodium

phosphate.

13. The pharmaceutical composition of claim 12 wherein the buffer comprises sodium

phosphate monobasic or sodium phosphate dibasic.

14. The pharmaceutical composition of any one of claims 1-13, comprising a freeze-drying

stabilizer.

15. The pharmaceutical composition of claim 14 wherein the freeze-drying stabilizer

comprises trehalose dihydrate.

16. The pharmaceutical composition of claim 15 wherein the concentration of trehalose

dihydrate is about 60mM.
17. The pharmaceutical composition of any one of claims 1-16, comprising a bulking agent.

18. The pharmaceutical composition of claim 17 wherein the bulking agent comprises a poly-

alcohol.

19. The pharmaceutical composition of claim 18 wherein the poly-alcohol comprises

mannitol.

20. The pharmaceutical composition any one of claims 1-19, in the form of a lyophilized

powder.
21. The pharmaceutical composition of claim 20 wherein the powder is stored in a vial.

22. The pharmaceutical composition of any one of claims 1-19, wherein the composition is in

the form of a liquid.
23. The pharmaceutical composition of claim 22, wherein the liquid is stored in a syringe.

24. The pharmaceutical composition according to any one of claims 1-23, comprising:

(a) recombinant human albumin-human granulocyte colony stimulating factor,
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25.

26.

WO 2010/083434 PCT/US2010/021235

and

(b) at least one buffer;
wherein the monomeric purity in solution of the recombinant human albumin-human
granulocyte colony stimulating factor decreases by less than 10% after incubation at 25°C

for 24 hours.

The pharmaceutical composition according claim 1, comprising;:

(a) recombinant human albumin-human granulocyte colony stimulating factor,

(b) 20 mM sodium phosphate,

(c) 180 mm mannitol,

(d) 60 mM trehalose dihydrate,

(e) 0.01% (W/V) polysorbate 80,

wherein the composition has a pH of about 6.0 and wherein the concentration of the

recombinant fusion protein is between 2.5 and 120 mg/ml.

The pharmaceutical composition according to claim 1, comprising recombinant human
albumin-human granulocyte colony stimulating factor and PMTT20/6.0, wherein the
concentration of the recombinant fusion protein is between about 2.5 and about 120

mg/ml.
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