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2 9 MAR 2007 FSH and LH pharmaceutical formulations Field of
Invention The invention relates to the field of pharmaceutical formulations

of follicle-stimulating 5 hormone (FSH), formulations of luteinising 23 MAR 2007

hormone (LH), and mixtures of FSH and luteinising hormone (LH), as well
as to methods of producing such formulations. Background of the
FSH\@idIDA bhlieastatidalifgialativies (FSH), luteinising hormone (LH)
and chorionic 10 gonadotrophin (CG) are injectable proteins falling into
the class of gonadotrophins. FSH, LH and hCG are used alone and in
Fieldmblnaeotion the treatment of infertility and reproductive disorders in

Thteh%béﬁiﬁﬁ%%\lﬁ@sﬂﬁeﬁﬁhi@ﬁﬁpﬂBrl?%fi@bifa‘ﬁ?rﬁﬂﬂbﬁbh@é&l Elfmeiﬁﬁr_maung
e pl and. For rmaceutical use, a . an Ir
ORGSR RGOS e P Xy ok 2
lut@inisi g dwimometfieH) riaz voé pas timersdipedsal proshem@uetShi farmduldtidhs.

FSH is used in female patients in ovulation induction (01) and in controlled
ovarian hyperstimulation (COH) for assisted reproductive technologies

Bagkaround otprimrvanti@diment regimen for ovulation induction, a patient
Folfordstimigitaiiag delynioyectiFSH)f Rd&iniingvahemidadoyL AP tardD0dhébrionic

o) r f . 6t ays._In i .
o BN ek BB folhadhd 1Rl & BeiEBbooins
F Shtirhinisnst & Gapveinjeeddienst arsHmbeamainateapdte 1smboenfLef infertility
anlr $apidauLios aipsrdeesoh etk RAKE Grie Ambaderdrys. 25 FSH is also

used to induce spermatogenesis in men suffering from oligospermia. A
regimen using 150 IU FSH 3 times weekly in combination with 2'500 1U
In h@t@awkcsiH aee ki Bess treduceddee §3fudititechiglaind dromppesoacairical use,

FSEPSHY CAUKAHBR ARSI 8 &)SBQSQ&‘?Q@&FRBH%WRH%W%?&WLN), or

30 LH is used in female patients in combination with FSH in Cl and in
they 13y paraeA4Agd iﬁofﬁ‘dgé Hefe AfPREMSG ARAY B aREOJRaIE AN s

or resistance to LH, such as women suffering from hypogonadotrophic

Fégl-?/ ﬁ’s"g%’é‘é‘ Sf@n('é\'é"p\é\ﬁé‘ﬁggﬂﬁﬁﬁaﬁérﬁ)'ﬂﬁLc‘ﬂ%ﬂﬁ'&éﬁ géfcfyﬁf TGS, ovarian

der), and patients in w ryo implantatio miscarriage

hypegstivstagan (FARC&nBRHsiSH FrmadarlivRidachartesiany(DBdn dianabyrical
trelitrAdiEegdNéaTSrdaddlie M A IBEA PR P& 8 BOR adpiRRIAS (BM (phiketiBns of
AR 2007 extracted fr e uri f pastmenopau omen. has
Fgglc? arglg%rﬁzga?ﬁ&%gr&a& IU Eﬁ-ﬁdgy% ftor ap nodsg# %/rvom agoﬁl\é(%o aabout
12 days. In a typical treatment regimen for controlled ovarian hyperstimulation, a
patient is administered daily injections of FSH or a variant (about 150-600 IU

FSH/day) for a period of from about 6 to about 12 days.

FSH is also used to induce spermatogenesis in men suffering from oligospermia. A
regimen using 150 IU FSH 3 times weekly in combination with 2’500 1U hCG twice
weekly has been successful in achieving an improvement in sperm count in men

suffering from hypogonadotrophic hypogonadism .

LH is used in female patients in combination with FSH in Ol and in COH, particularly
in those patients having very low endogenous LH levels or resistance to LH, such as
women suffering from hypogonadotrophic hypogonadism (HH, WHO group 1) or older
patients (i.e. 35 years or older), and patients in which embryo implantation or early
miscarriage is a problem. LH in combination with FSH has traditionally been

available in a preparation called human menopausal gonadotrophins (hMG)
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CG acts at the same receptor as LH and elicits the same responses. CG

has a 5 longer circulation half-life than LH and is therefore commonly 29 MAR 2007

used as a long-acting source of LH-&ctivity. CG is used in 01 and COH
regimens to mimic the natural LH peak and trigger ovulation. An injection
of human chorionic gonadotrophin (hCG) is used to trigger ovulation at
exttheten ttarh stienutaiéoof Wwithtrih&ird s shixduie rof MBE easlaltl GGonay SisoH
actp/ﬁg.'sed together with FSH during stimulation for 01 and COH, in 10 order
to provide LH-activity during stimulation in patients in which LH-activity is
desirable, such as those mentioned above. FSH, LH and CG are
comgimebsrsef Hambetesepgioness licaptotdicltharacaentmi dhebsalseG has a
includes, thyrojd stimulating hormone (TSH). The members of this family ..
oGy B e BT e e ite, oY Shed i ke
souferiablbtaetivity. néiedvaieet intelaand FORTedimermnte StmisRBepatural LH

pedlCHI@ WIS RTAHEOT Ab) onjBeRBH RORLABHBrRFASHEVGIRIGEELRIRNACG) is
subunit, which also is common t? the ?élh_er hum’gn fam%embers [

used i BiSeer MR B A e e o SRR AR P APIHP ALt and

L Hstil@Glatimg disorhens¢aTSbkihemai il rheuwing kiamioo ari®PEreGOH, in
ord B RIS (YRIGHE 19 Fgﬁﬁl?g Eﬂﬁﬁ\%%?“ih"b RIOMERLANBISIS AR is

the mature 92 amino acid glyCoprotein alpha subunit; and (i) a mature
degirepIge by BRMICIR AR IRNEHEROEH3. The alpha and beta subunits of
the glycoproteins may be prone to dissociate in formulations, due to

interactio ith a preservative, surfactant and pther excipients. .
PSR ant TG PR epers SEng Nelrodnich, gveap-qieiithertions family that

alspoinelHdasd toroitratimudetng hmmensud&itandbastetherseetidhis Hamily are
he@rBRGIN Y .%ﬁﬁﬁdaéﬁaﬂdaﬁ@féfbhguﬂaﬁtpfﬁm%%'@ﬁtefa?é Helyigqaker by

150 IU/vial with a shelf life of one and a half to two years when stored at

noncoweni LYRAGHORT ihfseitT R Ydrmida(BYTHe SMRIFTaHBEh SRSITISE L) 2
mapurgloztanithoraierdyconietsionadh 4@ wbiak ation iindsratiesndo the other

trolled ovari ypersti ion, daily, injections, VAt '

ol o AR IR, et - ) TR IB A e e
("Lthe pagdhyeoidspisrdating hemmane dyEfRd bt ardiientuatirmdithamino acid
beﬁogﬂ@%ftﬁﬁéﬂ réaumtgﬁ:y&@OFs/Mi%h.W@?HlﬂwﬁaqlL@{méim' ! leth@ﬁg_aréembfsa)d the

regu to reconstitute a new vial o ophilised material wit ent a .
S R R U A ST T A 2 Py Bl Pt
thaihiseminge GOl AT edaueRand BEtB subbidhed iheRpyropteiae 6)dpbe prone
to GREGRNE M (HQlLHORIN dRleINPFHEMARBATEH DHredBREARE WiRfactant and

injection, by Serono Laboratories, Inc., Randolph, MA]. FSH has also

oth5EExqB i%ﬁ‘ﬁﬁat@&?ﬁ‘?‘ﬂ%‘ﬂ'ﬂ%ﬁ{éibe-&HQlé%deﬁﬂﬁtfﬁ’z'Béé HeRiRIogiRLRS!SACY "

FSH is formulated for intramuscular (IM) or subcutaneous (SC) injection. FSH is
supplied in lyophilised (solid) form in vials or ampoules of 75 |U/vial and 150 |U/vial
with a shelf life of one and a half to two years when stored at 2-25°C. A solution for
injection is formed by reconstituting the lyophilised product with water for injection
(WFI). For ovulation induction or controlled ovarian hyperstimulation, daily injections
with starting doses of 75 U to 600 IU are recommended for up to about ten days.
Depending on the patient's response, up to three cycles of treatment with increasing
doses of FSH can be used. With Iyophilised formulations, the patient is required to
reconstitute a new vial of lyophilised material with diluent and administer it

immediately after reconstitution on a daily basis [Package insert N1700101A,
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vials, or ampoules. Single dose formats must remain stable and potent in

storage 5 prior to use. Multi-dose formats must not only remain stable 29 MAR 2007

and potent in storage prior to use, bdt must also remain stable, potent and

relatively free of bacteria over the multiple-dose use regimen

administration period, after the seal of the ampoule has been
puldsmgdamiBebruaoy thiSae&sofertindt-toerdéoiitaisinften iojetion, apurified) for

I t ' fqr. int a ) or
SUSH %ﬁ%gggéﬁg@) ?%%ég%rr{]ﬁ E%%%g%%ﬁlgﬁé?n%gﬁl |_se'o'I;/I E&sﬁglid) form in
FStAd1aoriampetnelLorytrd ifabolitsiadRdpraroatd dnuthAass lawidofermats, in
viakedis amiipsustaresing|2-a5e. dracitgianuserénenietalsisosmedodnt in storage
sbesnsiitiing e lopfilied proruet with water fo njection (WEN. ot

Prvilatioh 15 nduction or controned Ovaran ypersﬂmﬁlzﬁlon, fent in storage
prieplgusstidvinitkst 8190 daigimpiebien Polent sactimiptivelysele7s hactedamver

thel thidtipRs I 5RE0MBPAIRE ACAMRILARBRSH SeRIAHRRHE G181 A8HARPHSSLIe

Research Systems ARS Holding N.V.% discloses a 2Q pharmaceutical
hag, A568sitIARBMISALing BOLolUSinEfARRE miiliFe %1% JRERBF o BHAT afientin @

bastainbatig ageount of sucrose alone or in combination with glycine. EP 0
814 841 (Applied Research Systems ARS Holding N.V.) discloses a
stable, liquid pharmaceutical composition comprisingc'l;%gecombinant human

LHdR Spraptiates! GoiatBiopaiR KM PardPs WansRY o ShBLAFIBR midh ftol.
supipfied 4§l saK ZLQli) Yoyrdlisolase 9 vaphipbilize d Uph #ldaiEDpitih a shelf life of
containing, lyophilisate comprising o by, weight of a gonadotrophin;
ong R B R S B A SRSl L SRR e

by seeastiteiingifietivertuisemh atstrepwith metey BB Ingmion kKYF-Nolber Rvwigtion
indg]@?%$?Miﬂ?n§hmaﬁtm@e}§nmmmDm E@Fﬁ%ﬁlgt&ﬂnﬁ't b_ﬂa@ﬂl_ rFaHedamg in

L. mna e rormulation compril (0] I IN and stapllisi amoun
e AR OSSR o 2ol SR B S Ear TR Ik dpout
terddYAR 2007 4 WO 00/04913 (Eli Lilly and Co.) discloses a formulation

comprising FSH or an FSH variant, containing an alpha and beta subunit,
and a preservative selected from the group consisting of phenol,

EFR-E8sBP8 Apaie Besrarsh exrteats&ddt Balding Mo isciRgfharaben
phémeibylLitied \dompizitiohwytarditiealde) berzakanitureSotyoradetrophin and

a s?%ﬂﬁ& *ﬁ%’éﬂ&@?&?&o?@%ﬁ%%‘é‘?ﬂ%’%ﬂ?&ﬁ&%&%%%%@%@sm’ or
mixtures thereof’in an aqueous diluent.

EP 0 814 841 (Applied Research Systems ARS Holding N.V.) discloses a stable,

liquid pharmaceutical composition comprising recombinant human chorionic

gonadotrophin (hCG) and a stabilizing amount of mannitol.

EP 0 448 146 (AKZO N.V.) discloses a stabilized gonadotrophin containing
lyophilisate comprising one part by weight of a gonadotrophin; and 200 to 10,000
parts by weight of a dicarboxylic acid salt stabilizer associated with the

gonadotrophin.

EP 0 853 945 (Akzo Nobel N.V.) discloses a liquid gonadotrophin-containing
formulation characterised in that the formulation comprises a gonadotrophin and
stabilising amounts of a polycarboxylic acid or a salt thereof and of a thioether
compound.
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There remains a need for stable liquid formulations of FSH or FSH

variants, and mixtures of FSH and LH, either for single dose or multiple 2 3 MAR 2007

dose administration. 10 Summary oftthe invention It is an object of the

invention to provide new freeze dried as well as liquid formulations of

FSH or FSH variants, LH or LH variants, to provide methods for their
W@l(ﬁpanaﬂer(Eﬁmdilyrmb@ts ¥disthesep aaomaciatitinaloon pritiedie®id usein the
FelicAmRTCARahi Ubapira RS bliinan P B Al a6 KEI98 om

new freeze ried and liquid formulations of mixtures of FSH and
th%illioh’e ﬁ%&iﬂ@%@f%%ﬂh@ﬁﬁ?ﬂeﬁﬁ&ﬁeh O-5FRPehetRgERCIBEthdienzy!

alcphalrraw(;c/mtnaaéﬁr(rvetawnatwua&mﬁh@atﬂ@tﬁmmbokamjwza@@&mﬁders
Ch|0F]8 f'rSt ase‘%ﬁgﬁn}%ec'ﬂ‘éﬁ tlon mrgw%e% %E%HGF f:énaer(mj 9osal orm (LJllJres

armaceUtical COmpositi o comprisin or a varlantt ereofoam
th%a@faetantag@me@rfm block copolymers of ethylene oxide and
propylene oxide, preferably Pluronic(r) F77, 25 Pluronic F87, Pluronic F88

and Pluronic F68 S ect, the inve vides a method for
TR A S0 PR U TR G PSR ARSAAE o
midiohesayi BSHSADIL R, eithianfotiserglefdasel @ switpdtant ssetertdusirativinlock

copolymers of ethylene oxide and 30 propylene oxide, preferably

Pluronic(r) F77, Pluronic F87, Pluronic F88 and Pluronic F68 and WFI. In
SuH‘fHﬁB’é%fp'é‘&"ﬁ‘fE'?%tlon provides a method for manufacturing a

It ipankagest dlirennaeatiticad Wﬁ@ﬂfﬁﬁlﬂ@ﬂ&maﬁ%mma@olution
E f
o R E RS R e B R At e me o e

PrepRiiife(9ErmeibRie ARt RS, IDRIFDARS IR OV ERTFMRNE llﬁ@anlﬂié tgeatment

of 8 Reldersiourth aspect, the invention provides an article of
manufacture for human 5 pharmaceutical use, comprising a vial
comprising a solution of FSH or an FSH variant, and a surfactant selected

It isrerfuitheclobipobbfrtier nvértibglenprovitkerendfrpeapylsee axddeygeferably

forPIABBISETd Ffikt PUL BPIESFR L P14 O Bl %%@%BMQ%H@@@Q&Y&%H”

material stating that such solution may be held over a period of at or
and Rt RAde ey %‘ﬂ? PRATFAASEYHEALSr 4 'ﬂ?éﬁu\‘%d%éh%?ﬁ@?ﬂr%&%'&’

disibreléms/ention provides a freeze dried and liquid pharmaceutical

In a first aspect, the invention provides a freeze dried and liquid pharmaceutical
composition comprising FSH or a variant thereof, and a surfactant selected from
block copolymers of ethylene oxide and propylene oxide, preferably Pluronic® F77,
Pluronic F87, Pluronic F88 and Pluronic F68.

In a second aspect, the invention provides a method for manufacturing a liquid
pharmaceutical composition comprising forming a solution of FSH or a variant
thereof, and a surfactant selected from block copolymers of ethylene oxide and
propylene oxide, preferably Pluronic® F77, Pluronic F87, Pluronic F88 and Pluronic
F68 and WFI.

In a third aspect, the invention provides a method for manufacturing a packaged
pharmaceutical composition comprising dispensing a solution comprising FSH, and a

surfactant selected from block copolymers of ethylene oxide and propylene oxide,
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composition comprising FSH and LH, and a surfactant selected from block
copolymers of ethylene oxide and propylene oxide, preferably Pluronic(r) 2 § MarR 2007
F77, Pluronic F87, Pluronic F88 and Pluronic F68. 15 In a sixth aspect,
the invention provides a method for manufacturing a freeze dried and
liquid pharmaceutical composition comprising forming a solution of FSH
preferd HijHPRmcnic8UFEE tRhurseie €&t RionorselE8tantidtiukdnickFé@p otyoreers of
corﬁ jene oxide and propylene oxide, preferably Pluronic(r) F77, Pluronic
7 Pluronic F88 and Pluronic 20 F68. In an seventh aspect, the
invention provides a method for manufacturing a packaged
In ephﬂrma@@a&aimﬂmm}si@ﬁr@omlgisrngrﬁ&wenﬁiaguaasmwiwi ﬁg?mﬁising
H, and a surfactant selected from b ers o
P e A PL ST oo By o
varRiocaiid EsurfeatrohieirsR&idrPhleskiedpelmers af ethtanecexideaand
pro%‘ﬂ@ﬁé BRRAC bR AP RGO RERY LA PRAINE!E OF IPRIGIACIES A6 IBIMaRC

harmaceutical use, comprising a vial comprising a solution of FSH and
FOR ANl Lo R TAL L bRk aTI SIGER E o PRI Y URAERE Shter
abautdweofyyleachoxidey refatatitd? inefits(1)se7 7, Pluronic F87, Pluronic
F88 and Pluronic F68 and written material stating that such solution may
be held over a period of at or about twenty- four hours or greater after the
In &fdth,aeped, IW%'HYﬁfP\“Q%;B’é%Y'd(ﬁ% ?ﬁmﬁﬂ)ﬁ’f'ﬁﬂﬁ%@aﬁ &%@I‘é‘%ﬁeun"a'

cormﬂmtfaﬁtwmfibrshigm&ﬂi @rhwmaaadt@mw@@taﬁommﬁm@rwatmntainer

oSSR IEAERCHARESH ShBNS UAR 2001 BF SHlatiant-hd o

ymers e oxiue and
Plusesisy e BiitnipFs@aushPlrgriaicésd- F77, Pluronlc F87, Pluronic F88

and Pluronic F68 and a second container comprising a solvent for
| recogfstltutlon HSJrefera? ﬁ/ an a}a{ueous sglt#lgn cont |n| a ba terios atlc
N BRUENASRAH:PELBY S AL IS A edhe rﬂ}aﬂﬁ 6\%&e§e§ﬁe
andfigueth pfectoeedotidal sranpgditomeweptisabUusenteasdiniga dirsSH and LH
an&%@@ﬁ?&m@%é{@g f(&ﬁzs%ﬁé@%% 'ﬁ’én%%'&ll-bb pERIAGs @Pgtw AR

selected from block copolymers of ethylene OXIde and pro
PragdeaBrjdeI REHRERSE THreNE® i & renicdiié. Filgranig 6%%@@8

F6and a second container comprising a solvent for reconstitution, preferably
an aqueous solution containing a bacteriostatic, preferably m-cresol. In

an eleventh aspect, the invention provides an article of manufacture for
In g eRygnth aspect, the invention provides a method for manufacturing a packaged

pharmaceutical composition comprising dispensing a solution comprising FSH and
LH, and a surfactant selected from block copolymers of ethylene oxide and propylene
oxide, preferably Pluronic® F77, Pluronic F87, Pluronic F88 and Pluronic F68, into a

container.

In an eighth aspect, the invention provides an article of manufacture for human

pharmaceutical use, comprising a vial comprising a solution of FSH and LH, and a
surfactant selected from block copolymers of ethylene oxide and propylene oxide,
preferably Pluronic® F77, Pluronic F87, Pluronic F88 and Pluronic F68 and written
material stating that such solution may be held over a period of at or about twenty-

four hours or greater after the first use.

In a ninth aspect, the invention provides an article of manufacture for human

pharmaceutical use, comprising a first container comprising freeze dried FSH or an
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pharmaceutical use, comprising a first container comprising freeze dried
FSH as well 15 as LH or an FSH or LH variant variant, and a surfactant
selected from block copolymers of efiylene oxide and propylene oxide,
preferably Pluronic(r) F77, Pluronic F87, Pluronic F88 and Pluronic F68
and a second container comprising a solvent for reconstitution, preferably
FShh\agiaet v d @l stidaatath selectasbir?0 Dedtilkpdgsmiptidetofidreinvidatand

pr&ﬂff‘ér%e&%@“&éféfréﬁ?y BigNge E'ﬂ#rﬂ&réﬁlﬁ‘#@f“ﬁlﬁf‘c{ﬁ%rﬁ@@%m Pluronic

oxidised a-subunit in formulations of FSH containing Pluronic F

FESatidl ShrRecac e PG/ CRIBRYSIBOAC IR pd At g FNFefﬁ‘i ahhpan

aqureg/sdd) wens us e dioinydsbiadtentibtatic npedisoathent-blesviethionine™), at
25 time 0, 1 week and 2 weeks. The liquid and freeze dried FSH or FSH
and LH formulations of the invention have improved or more suitable

IN BrOieBH ESRA St ARV IiQ mRSQYISS B ATt ArLdRRTEIR flor Wemrth
phaggléwémi@al Ji&%!léﬁ?fmlﬂgtm t&mt@rﬁ@l&soﬁflprmﬁ@muéleuaé@ 861 or an LH
adajtion taple for use inje ean alternafiv, lver stems,
Va”an l"ilu[il Sthig F}J Feﬂttsbel%jsélr}r rJr]mfonary r rg(r:'ﬁﬁ?ésgf (Lans ecf%alc{:ral
pr@mdeumedmsormrahiw@bumw@ bt itronie 584 nBlliremnésE88 land Pluronic

FaRHaulaky e &sres&meBRYim 5%f%mt¢@?e&mflﬁ%m?@r&£b@r%or

subcutaneous and/or. intramuscular injection. The FSH or FSH and LH
aq\‘z’:?ﬂé{ﬁts%ih%ﬁgrﬁﬂ'&'ﬂ?rﬁB?ﬁﬁh@?ﬁ"br%ﬁ&éﬁ%éﬁ} gig8%have increased in

vivo potency over time compared to known commercial products, by

In %F%%QBHH\ %%)ﬁ%@{"%H&miﬁt%fna&%%’egra%‘%ﬂ'i Eﬁ% afgc ﬁﬁo?%?}ngn

Improving an aspect of the effectiveness or desira Ity of a nistration,
Phé’@’%?ﬁél?%‘é%@l SREBFSSR FRd GOBIRIERRIBBRSIBE HiesHS diisd Pikes well

ashielegigalIFBHIGEYL HN vati@n OV Ravil Gndngl gbﬁdmt&&@lit@@fs&mulaﬂng
mone, rein refers to,the F ced

oo R e S SRR e b R e e

ength re protein W uman 'FSH
Plgiorie B8 F\Wr@melf&ﬁ@@ddadrmﬁﬁﬂmﬁtlg wqgmh@@dtﬂlom pempiising a

SORNUHIGBR r AL MBHIBR, BF&T@réPflPQﬁ%@@@Q@%RJtWHW% nlBr%QfPte'n
sequence of the human glycoprotein alpha subunit is provided in SEQ ID

NO: 1, and the protein sequence of the human FSH 10 beta subunit is
DegaitedideSEGplivhl OF thd mvemtioassion "FSH variant” is meant to

Bric@E8Re %,H?pgptnp@gw differing in amino acid sequence,

glycosylation pattern or in infer-subunit linkage from human FSH but

Figieidigng rSheRarcr)tagrahpridisae oot n Smylasieg sseftihgH
comﬁﬁi%q?’lﬁdﬁ@%@mﬁéthﬁﬁiﬁe cRNBisiyneIqF thenvits hemna:saRyAB@pg |
I\'/]Xﬁ”ﬁjog %%8 r]III versus a formulation with no methionine (“No methionine”), at

time 0, 1 week and 2 weeks.

The liquid and freeze dried FSH or FSH and LH formulations of the invention have
improved or more suitable properties or stability, and are useful for infertility
treatment in women and/or men. These formulations and articles of manufacture are
additionally suitable for use in injectable and alternative delivery systems, e.g., but
not limited to, nasal, pulmonary, transmucosal, transdermal, oral, subcutaneous,
intramuscular or parenteral sustained release. In a particularly preferred
embodiment the formulations of the invention are for subcutaneous and/or
intramuscular injection. The FSH or FSH and LH variant solutions and formulations
provided may also have increased in vivo potency over time compared to known

commercial products, by preventing or reducing loss of activity or stability, or by

29 MAR 2007
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which the carboxy terminal peptide of hCG has been fused to the
C-terminal of the 3-subunit of FSH, as described in LaPolt et al.; 29 MAR 2007
Endocrinology; 1992, 131, 2514- 2570; or Klein et al.; Development and
characterization of a long-acting recombinant hFSH agonist; Human
Reprod. 2003, 18, 50-56]. Also included is single chain CTP 20 FSH, a
immin@lugdrqdnwedmoﬂmecmfmjmmsé thalésilawiitg sleapreintss(ivone.g., by at
) [
ea é%rﬂgflg!r% %%[[?H}S?IJIZ?ULEII% Egﬁr%h%é&(%ﬁé?ilgg %gg)ggagm I S{[?h\gtro
or %Yﬁéxﬁﬁgﬁ‘?ﬁd%%eptlde of hCG and aFSH signifies the a-subunit of FSH,
as described by Klein et ai.5 Other examples of FSH variants include

H mo havin al lation |tes |n or ted in th
POl T O A S A e T s e b Sh e iens 45 o
fulld@wﬁsmtnr@Iarmg"leﬁb inelgdest MOSO9EBNE8d dmEuRsA ﬁﬁ)‘rb@UTBESH"

wheH i RISERIRIANHE CORURRLMIS: S sdIBERsRehim IMEh AR/5388 7s e Bld urine
variants referred to here:g n also include the carbOX)thjerml Lﬁ?l deletions of

Of PRSI BRERAHSENI AT har LGRS RRRTYRBRS P dHRRIFRIPha

sulBBRisIpNEGIRA 3D SECHIEX NG rmiaad thegiroteinoddhecnaenalitheetasalouriiH

be@@ﬂ&\’{ngl{}%§ é[gﬁﬁl@é 22 9 MAR 2007 8 3, 4, and 5. Itis
understood that the carboxy terminal variants of the beta chain form
dimers with a known alpha subunit to form an FSH variant heterodimer.

ThESiqbmwmdm&{s/@r%’thaéanﬁtb@medim&tmbm&dugembw@m

a5 BdeihedoRueh AeRcemBlRap N i selalin fr A ieal o farm
natfrar sources as e case, or emical sy n

FSJ:bhn&ﬁ@smblﬁna&%ﬁfastEwm@wnﬁWd@c@ﬁ%ﬁﬂdt ar@l@sa&img modlﬂed

redRBRIAHIGSH bRtk ting O thSiiianghlld-yasidmanaat AFBHRY pLERMt in
through the use of recombinant DNA techn aoég‘gy (see for 10 example WO

Wh@&%ﬁ%ﬁbeﬁw&%ﬁ@r&%ﬁ for Y esReerDeREioike Sft?@PPaPéPf the
B-dumawin dOF e, ahoh@sanbbbeﬂamummpf EeyetahspeyierIdONe/e2aMmple
tho sm FSH r,LH u [eco binant technalogy is b
25?ainsfec fgr? 0 Eé/reyo RIT cel% \93.%‘ ﬁac%f\?ﬂ !s?é‘ ?rj?enﬂe engoa reﬁ%ﬁ\]bm%t
hF &l ieg @imist; Umgntﬁﬁ:mc@ﬂ F29PB, drSLEDwﬁﬁﬂetH@Opr@waed ersivate vbeiororP-

FSH) é%%%&%ﬁ%&@&ﬂ@ 2ehbRiiHPMREaN8 AR @gﬁd?ﬁ%@%m%terminal
descrlbed in European patent nos. EP 0 211 894 and EP 0 487 512
o KiBWIakkample of the use of recombinant technology to produce FSH or

LH is by the use of homologous recombination to insert a heterologous

requl ) ) .
encoding gastsubunits ¢f FSBhAA-EITR(Y 1@etETibed in Europestth patent %o.

EP 0505 500 (Applied Research

wherein BFSH signifies the B-subunit of FSH, BhCG CTP (113-145) signifies the
carboxy terminal peptide of hCG and oFSH signifies the a-subunit of FSH, as
described by Klein et al.° Other examples of FSH variants include FSH molecules
having additional glycosylation sites incorporated in the o~ and/or B-subunit, as
disclosed in WO 01/58493 (Maxygen), particularly as disclosed in claims 10 and 11
of WO 01/58493, and FSH molecules with intersubunit S-S bonds, as disclosed in
WO 98/58957.

The FSH variants referred to herein also include the carboxy terminal deletions of the
beta subunit that are shorter than the full length mature protein of SEQ ID NO:2.
Carboxy terminal deletions of the human beta subunit are provided in SEQ IDS NOS:
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20 Systems ARS Holding NV). The FSH or FSH variant used in

accordance with the present invention may be produced not only by 29 MAR 2007

recombinant means, including from fhammalian cells, but also may be

purified from other biological sources, such as from urinary sources. 25

Acceptable methodologies include those described in Hakola, K.
3, Maletblalt &nchdeedtotzd Batihericotorgy, tEAVibS- 68439 of Kedretaehaln fhrm
i IR BB 4380 AR 190, Ciese Pl il Fpgerinolooy.

132:351-356, 1993; Dias, et al., J. Biol. Chem., 269:25289-25294, 1994;

Flack, et al., J. Biol. Chem., 269:14015-14020, 1994; and Valove, et al.,
FSHNesdaotegy olwaamaaﬁ&bxéraafﬂnas&aw@m@m&ﬁ@m amcbbl&

Pat(?_ntu% 2 Ze607 l‘I i rf art]f?)rmoorn ur ca IOhe}?O S%g lnll'erem refers to
ﬁ ro UCG as a yre ma urep otem, which'inc U(?GS Huc[ Ig?]

mamﬁ@ébet@mrbmqmmlﬁammﬁe@r prtyd@méalméb@mitb@rgnﬂy or
isolated from human sources, such as the urine of 35 postmenopausal

ome The roens ence ftheh ma co ha929
RAR 9 ElT R R S RSO0 A0k 31 pHLfRoF and L
varmqa@mteatﬁ teduedathrobigbete sisbuaiiterogibieann SOt EChNGod, (sea for
exmgr{ﬁ@ %m@%@e%@&k;bleﬁcé%%pﬁ)éﬂaﬁlﬁc A0S DRICSHINS S ESH are

variant” Is meant to encompass those molecules differing in 5 amino acid

KnQwp fRirEe, ARCRYIRRIA pubieniisH' iBeYREI. SBBEIRR ifRAGEFARRIR R AN LH

mémceashasd;ﬂmdmw;&smi@y UHHubieig rochimersapit tddnrailiegy iBaip teshsietssatasr
rodu hod. s r bi I isolatj

e R S B PR S SRR IR ¥

or Hemedhei pievides on ang wﬁmmaaaﬁww%prsrwm@mhéummgwreﬁ a
sepaﬁ!mi] rpifgﬁfmfagem%ﬁaéatrwége@paéﬁr;?atéaﬁﬁ@sotgm@ BreseatiRyerion
e Do ora nee ereof to tre ISease or
sl 51 I e e AT AP L (aLnloRn & BISeuee o
LHoerhmttmwsléaiﬁéwmdogmfs mmamblmatmdtmmeetf@lr@mmogngmrdwmmny
é’r‘ﬁ'éﬁuﬂ%ﬁé%n@%ﬂﬁecp&’{%eer{ BGUQ §B&d&$€ce%%&ﬁjﬁ?§'¥hepﬁ€u%¥é of

in relation to FSH activity, refers to the ability of an FSH formulation or a

FShhiRebHoRh dRsfoRS T f%BﬂﬂbP@é??éEBoﬁée%%&%é@%ﬁé\?%ﬂﬁ Respprch

SyslephsasR Y alaiting @it gain in the Steelman-Pohley assay8, or follicular
growth in a female patient. Follicular growth in a female patient can be
evaluated by ultrasound, for example, in terms of the number of follicles

Thadvihtes hthvedrimesed 75 ascardrnesovith henpres and AV endipstRAY &8on.
prddigtedinat askiMity recerlinaifchisiRs, including from mammalian cells, but also

may be purified from other biological sources, such as from urinary sources.
Acceptable methodologies include those described in Hakola, K. Molecular and
Cellular Endocrinology, 127:59-69, 1997; Keene, et al., J. Biol. Chem., 264:4769-
4775, 1989; Cerpa-Poljak, et al., Endocrinology, 132:351-356, 1993; Dias, et al., J.
Biol. Chem., 269:25289-25294, 1994 Flack, et al., J. Biol. Chem., 269:14015-14020,
1994; and Valove, et al., Endocrinology, 135:2657-2661, 1994, U.S. Patent
3,119,740 and US Patent no. 5,767,067.

Luteinising hormone, or LH, as used herein refers to the LH produced as a full-length
mature protein, which includes, but is not limited to human LH or "hLH", whether
produced recombinantly or isolated from human sources, such as the urine of

postmenopausal women. The protein sequence of the human glycoprotein alpha
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respect to an accepted standard for FSH. The term "potency" in relation to
LH activity, refers to the ability of an LH formulation or a mixed 29 MAR 2007
formulation, to elicit biological respofses associated with LH, such as 30
seminal vesicle weight gain method.9 Biological activity of LH is evaluated
with respect to an accepted standard for LH. The term "aqueous diluent”
subeiiitrs ferevitdi thsSE@ MD NG coritadth svaiseifspmpearsessivenhapsiemg beta
subURY l?se%ﬁ\%}% ﬁ@?@ lpb%&’?errnoéﬁ%ﬁgggﬂq%% ﬁf twélilqri]irggo?’n%inant.
more miscible solvents, and may contain dissolved solutes such as
sugars, buffers, salts or other excipients. The more commonly used

ThEGRPASHEEH L SPIepALR aseniBaNt CoZeAddMbh 2 thosshBisdiis aIgsHHg in

Icoh h as, methanal, ethanol l, t-chain ket ,
A LRI Iy ARSI ) R R AR S RO
butcexhipdingd-thatciiviphysiologically tolerated and imparts a 5 suitable

tonicity to a formulation to prevent the net flow of water across cell
membranes that are in contact with the formulation. Compounds such as

LHJIgiiAd Mars YohhhiBARNLBEIPIBYISER FRIMNPSROU GRS Stions.

meﬁhmrwnhaiﬂgemubmaﬂyﬁggn\sslmmu@g pbdtimﬁondtd'rmhed;tal, aamﬁqes as
magﬁd Y 858«%‘?6}%&&9@%@ nﬁ%@%&%% S8l HgImeP\QPéE{}_Ch'OHde),

sugars (e.g., dextrose, sucrose and 10 lactose). The term

"bacteriostatic” or "bacteriostatic agent"” refers to a compound or

Theshposiienssastded tadanferiaiaion éamclodntait aadiPreisdlatiagenthé
reserved. FSH or, FSH variant or FSH and containing, formulation of

orer s Rl A B Ve A e e
conrglitgelines for preservative effectiveness to be a commercially viable

multi-use product, preferably in humans. Examples of bacteriostatics

include phenol, m-cresol, p-cresol, o-cresol, chlorocresol, benzy| alcohol,
The IR TBaPAYERL (MERR BB BRHYRL BUERARY B HETBR AL AREHIAN
Patibidsides bk e timdhimited o tiue falodiing alegiy droseetadeise (ptiainer@sgine,

bodRel Pebisr Thmbsikeor “physiologically-acceptable buffer” refers to
solutions of compounds that are known to be safe for pharmaceutical or

veterinary use in formulations and that have the effect of maintaining or

Theaaoliagetsy bin refdtien torr8HpaIstVil, theapdtdang alsliyits G hoF She
forfQuBHEAIaN, AeCePIanIe BHISTS o] %Po%‘f”tfo”fngsﬁo“n%‘é a noderatel i
acidic pl-cl)to a moderate,y basic Sl-ﬂnc\ugg,cgu{ are notc'llmltedeio, such

FStbrusiuarleasiphvsithiwaiadetie SteehnanarginmeassryS, arfalipiacaewth

in alfRRalEsiatRie FaminarreiorymeiileloateroRANRINA BRHBELFNY

harmacologically acceptable salt thereof. Preferable buffers are .
ult F?R%B 'aft%r éjﬁ%\ée, in tgrms of the number of ][O”IC[GS aving a mean diameter

of at or about 16 mm on day 8 of stimulation. Biological activity is evaluated with

respect to an accepted standard for FSH.

The term “potency” in relation to LH activity, refers to the ability of an LH formulation
or a mixed formulation, to elicit biological responses associated with LH, such as
seminal vesicle weight gain method.® Biological activity of LH is evaluated with

respect to an accepted standard for LH.

The term "aqueous diluent" refers to a liquid solvent that contains water. Aqueous
solvent systems may be consist solely of water, or may consist of water plus one or
more miscible solvents, and may contain dissolved solutes such as sugars, buffers,

salts or other excipients. The more commonly used non-aqueous solvents are the
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with saline or an acceptable salt. 30 The term "phosphate buffer" refers to
solutions containing phosphoric acid or salts thereof, adjusted to a

desired pH. Generally phosphate bdffers are prepared from phosphoric 2 9 MAR 2007

acid, or a salt of phosphoric acid, including but not limited to sodium and
potassium salts. Several salts of phosphoric acid are known in the art,
shatichais @gauvdialnvbold, satdssiymeatiamob asigraibasipaant stibdsibaalts
etBhRe At oS 2l ehBRSRIMYIS A5 2 s iz aL e ocour as hydrates
of the occurring salt. Phosphate 11 2 9 MAR 2 buffers may cover a
range of pHs, such as from about pH 4 to about pH 10, and preferred

An r'tsugesidiyragandlis R énipaipath pHs g rays b givadity potferted] aan e peirator

s BRI TR S B0 e

e for retaining n solid

megtignRs erhain B conRehudstbaiowrationdrapleawids siahnasuglgesrin,
are SR IRBILRR AFOPOLEE U ARISEE 3R RnbBlST R REEHRAIRM D ICRLSEHER e

, esertvoirsuLtablgf r elgveéyo [.he F(? to the ga%ent via ringe, puqng
'SOREIARAEEE Sn%?lgé)eCatlﬁe 67, RanSagrmaPAEh ? PUiRoREy 6P 15-9- gytine
or atawminiictstsl (Sppa)sodials sbivaldi, fangacatsite prottubestrsuorose and
lacREgNteral, pulmonary, transmucosal, or transdermal administration are
well' known and recognized in the art. The term "stability” refers to the
physical, chemical, and conformational stability of FSH and LH in the

Théowmlditaneriob thich e Seatteriesthiin ddgecil defer srtaiatemapoenf ot 5

corﬁ%%ﬂ%ﬁ#g%%'&%a '%§%Eiﬁ)5r9foaa%¥%t§%@B‘ﬁ%?&i@ﬁa‘i&?&ﬁ@ %ﬁgﬁe‘%‘éﬂ%d

egradatlon oér{%?(gregatlon of the protein mo es to form

FSHigh&Sht yar prhpress] Hepniaion dfareuRtipaiie RIesgnt invention

prefeeasinecstd eelyaony itiegurnedfnationmes falysaswatitine @ideti@ness to
pe (PEHICHIELP! thea subkIl. or Aok piher suetural modification hat

© REUTETLT e Dhe Bio oglcaPa&|V| ypo? an %I—? pol%eptide)(fléni%cfu?jed
bagtetinsigtissdnelirrleptionol Amsiedsiel; soligtoh ordeanlukhiorpaseriebsheykein
alcmﬁlqg&rﬁﬁa%Bjeﬁg(r%‘éﬁ{'&@,rbtr{ﬂ?Smﬁﬁ%tﬁ%@%i%)l%?JIPBHQJ%CN

actmtg and the like, of proteins therein is acceptably controlled, and does

chlpgds NORLR SHIGRAR BT S SBYEIRTS %@@Stt?gnﬁ'iﬂﬁ?ilon retains

at least at or about 80% of the labelled FSH activity and at least at or

% of the . Vi r i 1S at
e e e R A

comperngpIihak e dmsundone spisHoa Rt aapHEeahRIASIPERATLIHERHE
forptegliaranane ey vy it widghbOalInRipakpay sohirbMatuky eanddéhe

forMABRERSH 1R 58 TUIRLY TSI WRNLABIN A2 RINEERAYdfers for
controlling pH at a moderately acidic pH to a moderately basic pH include, but are
not limited to, such compounds as phosphate, acetate, citrate, arginine, TRIS, and
histidine. "TRIS" refers to 2-amino-2-hydroxymethyl-1,3,-propanediol, and to any
pharmacologically acceptable salt thereof. Preferable buffers are phosphate buffers

with saline or an acceptable salt.

The term "phosphate buffer" refers to solutions containing phosphoric acid or salts
thereof, adjusted to a desired pH. Generally phosphate buffers are prepared from
phosphoric acid, or a salt of phosphoric acid, including but not limited to sodium and
potassium salts. Several salts of phosphoric acid are known in the art, such as
sodium and potassium monobasic, dibasic, and tribasic salts of the acid. Salts of

phosphoric acid are also known to occur as hydrates of the occurring salt. Phosphate



10

15

20

25

30

35

The term "treating" refers to the administration, follow up, management
and/or care of a patient for which FSH and/or LH administration is 29 MAR 2007
desirable for the purpose of follicle bt testicular stimulation or any other
physiological response regulated by FSH 35 and/or LH. Treating can thus

include, but is not limited to, the administration of FSH and/or LH for the

bufifagkieiEncodmp ravigeens o, spetirag) trakityalstionplation abaud ;MAF@ 24017

pre}ér 1R %,eégﬂ%r%ela%%%%&ﬁ %“?o’?@@h%’i—f@“%aé ARl

r% e of at or
ovu atlon ction Inthe fema expression multl ose use
abaitcbhBdel abanakrid 8o mesioprafenably aiar sbamtgdtie Gr cartridge of an

FSH formulation or a formulation of FSH and LH for more than one

in ecthn 4 5 6 or.more | ctions, The ctlon ,
T A SUr e P AP DB A B BE b o3Pl dauie
forzteme@mtaemed ptei@ramxﬁuﬁwepberm‘caaﬁ@lta@rtaBdUteIQndammpoules,
car‘f’r‘i&&@é’%&@%&%ﬁ%e& SHEMG R A RR! Suivb RET 94 Qér? oF e ftsH

8 or 72 haurs. 10 salt" of a protein is an acid or base addition salt.

to 55 palentyia sysngar AR RSIAGLY N RREO ArnsAHRiSS: thRoRdeMALPatch,
pulthargechg teuasinctzal pmtein\bdad am;abreefmrﬁadragupb)mmdogtsadiy
par%cﬁ rg, i%lﬁm'aﬂ nfﬁgn%ﬂli@&%&r any Ssd@!rﬂ%ﬂé%ﬂ%‘&?% Pknown

inc or exa ose prepare from acids s as hy rochloric,
an@lﬁﬂﬂ@ﬂﬂ@eﬁ}%ﬁhﬁo@fb tartaric, fumaric, hydrobromic, glycolic, citric,
maleic, phosphoric, succinic, acetic, nitric, benzoic, ascorbic,

-tolue nic, benzenesulfani aphthalenesulfpnic
T R e e e MRS A0 oL Tafon Bl St of
FSbhaﬂd raHdn the@wesmﬁomdfmeunm&ofrmhalv@foum@udvagbyafotﬁMmmgf

bm’l%%tééﬂl”b@t@?%?)‘rﬁ%@bﬁ@'&ﬁé‘%r’eﬁlwmm%ﬂﬂﬁ%tb??mfwmr@ﬂ%l

copolymers of ethylene xide and_propylene oxide, preferably Pluronlc(r)

degradaban, Ao e S9N B ‘i'&eF%”gtSWdTiﬂ FOHRS(9 FsE BERFE Ry Polvmers,
by pweﬁemlyr%ﬂtbalbeﬁﬁsd%&lqnﬁlmomrﬁ% teglgmkylation asGuificadomesf

hat h
ol AR Y e A S R A e

mqwfm@tlorathaa’id%*@eﬁ\%ﬂya;ém Q@'QQ'Q%MU!%QW catherlypertijeThe

indOventarhbyeskrtherdsaignd that by formulating FSH and mixtures of FSH
and LH with a surfactant selected from block copolymers of ethylene

oxide and propylene 30 oxide, preferably Pluronic(r) F77, Pluronic F87,
A 'Blabtaiisdig®mod Piovdatiom) S epatsceiathyeprefesatldelynatationss

md@fieafior, HEgRGARA iHalser WXH‘CQPJ%RW@%&%%tlaf"}fretetiﬁg‘tﬁerem is

stable formu atlon that avoids the problem of precipitation in the
acceptably controlled, and does not increase unacceptably with time. Preferably the

formulation retains at least at or about 80% of the labelled FSH activity and at least at
or about 80% of the labelled LH activity over a period of 6 months at a temperature of
at or about 2-8°C, more preferably at or about 2-8°C, more preferably at or about 4-
5°C. FSH activity can be measured using the Steelman-Pohley ovarian weight gain
bicassay’. LH activity can be measured using the seminal vesicle weight gain

bioassay'’.

The term "treating” refers to the administration, follow up, management and/or care of
a patient for which FSH and/or LH administration is desirable for the purpose of
follicle or testicular stimulation or any other physiological response regulated by FSH
and/or LH. Treating can thus include, but is not limited to, the administration of FSH

and/or LH for the induction or improvement of sperm quality, stimulation of
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presence of a bacteriostatic agent, such as m-cresol and phenol.

Precipitation, resulting in the formation of turbid or milky solutions occurs 2 9 MAR 2007

when TWEEN 20 is used 35 with mt@resol or phenol. 2 9 MAR 2007 13
The Pluronic surfactants are block copolymers of ethylene oxide (EO) and
propylene oxide (PO). The propylene oxide block (PO) is sandwiched
tedn&mmtwmeﬁhy}eme wsidedEO)duiaekizvelbptdet@r foHRGE ESHnduction
in %15]9))/ (CH2CH20)X H EO PO EO 5 Pluronic surfactants are
synt?lessed in a two-step process: 1. A hydrophobe of the desired
molecular weight is created by the controlled addition of propylene oxide

Th@éﬂ%é‘é@dhy@mm;‘ﬂ@ﬁ@% Oifs,nﬁmd%a%gh&@&eahd ﬂ;}@fa?oflitﬁhﬂgiéﬂ/@*ide is
to s ich_the I etwe o

A AR S D AR08 AR Th O RS 1S fgmore
thaamdrmmmmm:em‘rgm éf the r@oﬁ@ph‘mre (tmetymyﬁpraipgzlen@gtms are
pré@g%'mﬁég%?egg%%d Ik BIWEaBiG cﬁ%ﬁ&ﬂ RSIGEIEdR Phurs, 48 hours,

polyoxyethylene (hydrophil e) is 70%, and the 15 molecular weight of the
e%yarr%fﬁrﬁh% ‘{Bé%%‘r‘?ﬁb? ey %baﬂb?&&’ﬁ%teﬁ'ﬂ% IgipAi9gs '??rbfﬂﬁ&%ced
in 188, fheapanceietdyeaqiarinly axvetiyieneddhydrptdiedsis 80%, and the
molecular weight of the hydrophobe (polyoxypropylene) is approximately
2,644 Da. 20 In Pluronic F68, the percentage of polyoxyethylene

A (g opRiRIPISTB G ANeARicoE DARSIEEGHEP N eSS PRSHRrably formed

be(RebioXypaRY Adie apPOsHaRelGle98< iRdhe TirpicM MAERAIFIOROHr more
Pluronic F77 are E?%ed below: Ave e Molecular.Wei

t;
phﬁe%’ﬁo Gl SIRE oyng)ngC S @°§8€°”§o|%f96%c85§/'2%ﬁ% rl(?esﬁﬁ
inatpde 480 4Kguiple dheSTpisasred fpaoidndunilids Aydrpcl]ioBuifalpduric,
sulRIRRORrAYRERIATEE RRfrof e, %%6“04&@03919(9& gé h&<PRGric Auscinic,

0,001% Conc.: 52.8 Interfacial tenS|on mes/cm @ 25C vs. Nujol; 0.1%
acet&,lgurﬁ b/ea@ic%a&ﬂ{@lc?@ 150 uenesulfonic, benzenesulfonic,

naphthalenesulfonic, propionic, carbonic, and the like, or for example, ammonium,

sodium, potassium, calcium, or magnesium.

The inventors have found that by formulating FSH and mixtures of FSH and LH with
a surfactant selected from block copolymers of ethylene oxide and propylene oxide,
preferably Pluronic® F77, Pluronic F87, Pluronic F88 and Pluronic® F68, particularly
preferably Pluronic F68 (BASF, Pluronic F68 is also known as Poloxamer 188) they
obtain stable formulations that minimise the loss of active principle (FSH or FSH and
LH) caused by adsorption on the surfaces of the vial and/or delivery device (e.g.

syringe, pump, catheter, etc.).

The inventors have further found that by formulating FSH and rixtures of FSH and
LH with a surfactant selected from block copolymers of ethylene oxide and propylene
oxide, preferably Pluronic® F77, Pluronic F87, Pluronic F88 and Pluronic® F68,
particularly preferably Pluronic F68 (BASF, Pluronic F68 is also known as Poloxamer
188) they obtain a stable formulation that avoids the problem of precipitation in the
presence of a bacteriostatic agent, such as m-cresol and phenol. Precipitation,
resulting in the formation of turbid or milky solutions occurs when TWEEN 20 is used

with m-cresol or phenol.



10

15

20

25

30

35

35 0.01% Conc. 25.5 2 9 MAR 2007 14 Draves Wetting, Seconds 25C

1.0% Conc.: > 360 0.1 % Conc.: > 360 Foam Height 5 Ross Miles, 0.1%, 29 MAR 2007
mm @ 50C: 100 Ross Miles, 0.1 %13nm @ 26C: 47 Dynamic, 0.1 %, mm
@ 400 ml/min: > 600 Cloud point in aqueous solution, C 1 % Conc.: >100
10 10% Conc.: >100 HLB (hydrophile-lipophile balance): 25 Typical

Th@@ﬂ%ﬁ%s@ﬁ?&tﬁﬁ&@r’é&ﬂo@[@c@%@?rﬁ@ﬁ@%el‘hWﬁ@@M@'@El@'ﬁéN&@WIene
7700: 15 Melt/pour point: 49C : P ical Form. C,: solid: Viscosit
ol o T BBy R e s SR 8 s Bic e e BEH g st

oxigefa@e aeksn, dynes/cm @ 25C; 0.1 % Conc. : 44.0 20 0.01% Conc. :
47.0 0.001% Conc.: 50.2 Interfacial tggygion, dynes/cm @ 25C vs Nujol;
0.1% Canc.: 17.4 0.01% Conc. 20.3 2|5 0.01% Conc. 23.3 Draves
Wetting, SecoR@-28CH, O#, ORAECH; CHID -(CH Coh€) =360 Foam
Height 30 Ross Miles, 0.1%, mm @ 50C: 80 Ross Miles, 0.1 %, mm @
26C: 37 Dynamic, 0.1%, mm (8, I > 600 Cloud point in
agueous solution, C 1% Con~@'§1 O6 E6

Pluronic surfactants are synthesised in a two-step process:

1. A hydrophobe of the desired molecular weight is created by the controlled addition
of propylene oxide to the two hydroxyl groups of propylene glycol; and

2. Ethylene oxide is added to sandwich the hydrophobe between hydrophilic groups.

In Pluronic® F77, the percentage of polyoxyethylene (hydrophile) is 70%, and the
molecular weight of the hydrophobe (polyoxypropylene) is approximately 2,306 Da.

In Pluronic F87, the percentage of polyoxyethylene (hydrophile) is 70%, and the
molecular weight of the hydrophobe (polyoxypropylene) is approximately 2,644 Da.

In Pluronic F88, the percentage of polyoxyethylene (hydrophile) is 80%, and the
molecular weight of the hydrophobe (polyoxypropylene) is approximately 2,644 Da.

In Pluronic F68, the percentage of polyoxyethylene (hydrophile) is 80%, and the
molecular weight of the hydrophobe (polyoxypropylene) is approximately 1,967 Da.

Typical properties of Pluronic F77 are listed below:
Average Molecular Weight: 6600;
Melt/pour point: 48°C ;
Physical Form @ 20°C : solid;
Viscosity (Brookfield) cps: 480 [liquids at 25°C, pastes at 60°C and solids at 77°C};
Surface tension, dynes/cm @ 25°C;
0.1% Conc. : 47.0
0.01% Conc. : 49.3
0.001% Conc.: 52.8
Interfacial tension, dynes/cm @ 25°C vs. Nujol;
0.1% Conc. : 17.7
0.01% Conc. : 20.8
0.01% Conc. : 255
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35 10% Conc.: >100 HLB (hydrophile-lipophile balance): 24 Typical
properties of Pluronic F88 are listed below: Average Molecular Weight:
11400; 40 Melt/pour point: 54C ; Physical Form @ 20C : solid; Viscosity
(Brookfield) cps: 2300 [liquids at 25C, pastes at 60C and solids at 77C];
Surface tension, dynes/cm @ 25C; 0.1 % Conc. : 48.5 45 0.01% Conc.:

Dr S VLAREYseasds 55°C Interfacial tension, dynes/cm @ 25C vs Nujol;
0.1 %a@P0onc20:36001 % Conc. : 23.3 50 0.01% Conc.: 27.0 Draves
Wetfigp Sacmnds 3BC 1.0% Conc.: > 360 0. 1 % Conc.: > 360 Foam

FogeigRightd MAR 2007 15 Ross Miles, 0.1%, mm @ 50C: 80 Ross Miles,
0.19R 26¢c ‘Vsm%ﬁﬂ&m 9% mm @ 400 ml/min: > 600 Cloud
pomRﬁ’?é flitesus- $atufin @2@ ong,; >100 10% Conc.: >100 HLB

- ﬂg Cy ﬁ CI’| 0 ﬁrlé” @ r@%plcgq)%ropertles of Pluronic F68 are
9 erageriVIo ecular Weight: 8400; Melt/pour point: 52C ;
Phyqlgg 85@ 4186C : solid; Viscosity (Brookfield) cps: 1000 [liquids at

Hngdeqgﬁpﬁqg AbSKAepAalids & 77C]; Surface tension, dynes/cm @

25C; 150.1% Conc.: 50.3 0.01% Conc.: 51.2

Typical properties of Pluronic F87 are listed below:

Average Molecular Weight: 7700;

Melt/pour point: 49°C ;

Physical Form @ 20°C : solid;

Viscosity (Brookfield) cps: 700 [liquids at 25°C, pastes at 60°C and solids at 77°C];

Surface tension, dynes/cm @ 25°C;
0.1% Conc. : 44.0
0.01% Conc. : 47.0
0.001% Conc.: 50.2
Interfacial tension, dynes/cm @ 25°C vs Nujol;
0.1% Conc. : 17.4
0.01% Conc. : 20.3
0.01% Conc. : 23.3
Draves Wetting, Seconds 25°C
1.0% Conc.: > 360
0.1% Conc.: > 360
Foam Height
Ross Miles, 0.1%, mm @ 50°C: 80
Ross Miles, 0.1%, mm @ 26°C: 37
Dynamic, 0.1%, mm @ 400 mi/min: > 600
Cloud point in aqueous solution, °C
1% Conc.: >100
10% Conc.: >100
HLB (hydrophile-lipophile balance): 24

Typical properties of Pluronic F88 are listed below:
Average Molecular Weight: 11400;

Melt/pour point: 54°C ;

Physical Form @ 20°C : solid;

29 MAR 2007

Viscosity (Brookfield) cps: 2300 [liquids at 25°C, pastes at 60°C and solids at 77°C];

Surface tension, dynes/cm @ 25°C;
0.1% Conc. : 48.5
0.01% Conc. : 52.6
0.001% Conc.: 55.7
Interfacial tension, dynes/cm @ 25°C vs Nujol;
0.1% Conc. : 20.5
0.01% Conc. : 23.3
0.01% Conc. : 27.0
Draves Wetting, Seconds 25°C
1.0% Conc.: > 360
0.1% Conc.: > 360
Foam Height



10

15

20

25

30

35

40

45

0.001% Conc.: 53.6 Interfacial tension, dynes/cm @ 25C vs Nujol; 0.1%
Conc.: 19.8 20 0.01% Conc.: 24.0 0.01% Conc.: 26.0 Draves Wetting, 29 MAR 2007
Seconds 25C 1.0% Conc.: > 360 0.13% Conc.: > 360 25 Foam Height
Ross Miles, 0.1%, mm @ 50C: 35 Ross Miles, 0.1%, mm @ 26C: 40
Dynamic, 0.1 %, mm @ 400 ml/min: > 600 Cloud point in aqueous
solutRwssOMiBEs 1041 Goncn @LB0PC086 Cone.: >100 HLB
(hyd sl dilp ghilés balen@:3620: Qther polymers having properties
simil&yieiies 8- (2e a8y 209 8Y/ @k HEAUSed in 35 the formulations of
Clgng W@h'ﬂo‘?ﬂuﬁ%‘ pefuiinty ‘Surfactant is Pluronic F68, and surfactants
haV| %F M&r ﬁr ties. Pluronic, particularly Pluronic F68, is preferably

form n at ncentration that is sufficient to maintain
HLIF—gSe(E\ izé\L yglover?hg%eswed 40 storage period (for example 6

TQ&c%?ﬁFbSéﬂEQWDu@HQ fi6e AbdgeagRption thal is sufficient to
AFa¥eNMBEGHE! Iases dimteo adsorption on surfaces, such as the vial,
MéltheRu isofitcaraddge or the syringe. Preferably the concentration of
PHylicanigrpa@c0éely $iidonic F68, in liquid formulations is at or about
Vigroditpn@mbtdielt berh dQOQ /s, ahdbeGoedetebbt 80U atlsl abtids 6tF3°C;
Suﬁgm]tqammrddb@@‘pm EhA$al, more particularly preferably at or about
0.2 n‘?g7rﬁ| &9R&-6r°Bbut 0.4 mg/ml, most preferably at or about 0.1 mg/m.
16 2 667 5’1h follicle-stimulating hormone (FSH) within the
pref rabl sent at a concentration (w/w) of
Inte a?'a!? n& ni‘a £$ %e ?ot rmulatlon In one embodiment,
the f(dl Iat ghormone (FSH) is present at 5 a concentration of at
or ab@@qﬁ)d:i:gg1§ pg(mg of the total formulation. In a further embodiment
DR éaflelenstimutatiag psroone (FSH) is present at a concentration of at
or abpEDSohte: 2 BgYmMg of the total formulation. The luteinising hormone
(LH) wvitbdrCrecfreed@9-dried formulation is preferably present
Foam Height
Ross Miles, 0.1%, mm @ 50°C: 35
Ross Miles, 0.1%, mm @ 26°C: 40
Dynamic, 0.1%, mm @ 400 mi/min: > 600
Cloud point in aqueous solution, °c
1% Conc.: >100
10% Conc.: >100
HLB (hydrophile-lipophile balance): 29

Other polymers having properties similar to those listed above may also be used in
the formulations of the invention. The preferred surfactant is Pluronic F68, and

surfactants having similar properties.

Pluronic, particularly Pluronic F68, is preferably present in the formulation at a
concentration that is sufficient to maintain FSH and/or LH stability over the desired
storage period (for example 6 to 12 to 24 months), and also at a concentration that is
sufficient to prevent protein losses due to adsorption on surfaces, such as the vial,

ampoule or cartridge or the syringe.

Preferably the concentration of Pluronic, particularly Pluronic F68, in liquid
formulations is at or about 0.01 mg/ml to at or about 1 mg/ml, more preferably at or
about 0.05 mg/ml to at or about 0.5 mg/ml, more particularly preferably at or about

0.2 mg/ml to at or about 0.4 mg/ml, most preferably at or about 0.1 mg/mil.
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10 at a concentration of at or about 0.1 to 3 pg/mg of the total formulation.

In one embodiment, the luteinising hormone (LH) is present at a 29 MAR 2007

concentration of at or about 0.1 to 19g/mg of the total formulation. In a
further embodiment, the luteinising hormone (LH) is present at a
concentration of at or about 0.1 to 0.6 fag/mg of the total formulation. 15
In the liquid formulations - including the reconstituted formulations -

ThE BRI R HEARN S PR sLERkh e e aton i

at or about 150 at or about2 OOO IU/ more pre era at or

Prefeitty3esenhatd ernseasstien %W)Ig/ﬁtlOrrﬁB?é'trtht'@JWrHSﬂP@r@fébﬁltata'

foreiuRitiont fHHOn® éthbedient, 1h6 fonieRs-priaferably BéaioRs @ESMY 6 QPcddhnht
In the li |df rmulat jon luding, the recons |t ed for |on

a Ccc:)(grcnenrtr é%%r:g 1 pre?eré%lo ﬁt? éj mr?ce ﬁaﬁonﬁfﬁqei%rmulé‘no?lu%hg or

err@l@dmnent fofaliclesstimialting baywene (M érerprerirabiycanoenttaiion of at

or 58L& 003D NN foeRaIgfoRarticularly preferably at or about
300 IU/ml to at or about 750 1U/ ml, particularly preferably 625 IU/ml. In

formulations comprising both FSH and LH, the ratio of FSH to LH
ThEAGEinisindgUWdlon RS K- Resithi retthevitberze- orred orvweaivhgaiprefesalylyapoesent

at kidomeariiiesh Wb (G SGTINRY KESIGIEMEIG M ORIt ASSAVAdRIN SIS LRRIY

within the rang} e of at or about 6:1 to™at or 30 about 1:6, more preferably at

embodiseritta e dIRIYPIRB AN [SRiRIARHS! %Fé’ﬂé@%‘i&?ﬁ%P%&&%"i‘Jt
0.1e0at Rgaput fhétcﬁar{mutardwcmelf@Heﬂﬂtﬁt@r&f@dhbrﬁtndwéldtelﬂdh@

nolfSERE LA RIS WRIENE o S BUIPAIE S 6% IBAEET Aot

COReentration o at o a bf)o at‘or abou
formglaifqne 35 total formulation, more preferably at or about 0.01 to at or
about 0.075 mg/mg 17 2 9 MAR 2007 Preferably the concentration of

A e e S R M e
pref&yabib/tmettconmmathquhﬁﬁHljnnbee‘cprmtiletimly% grefetzhly EOIUADOL at or
ab8cf Mmidmtmaﬁebalét&a%mgt |l JP65t S8 RSN Yot 2BBHE 258 1u/mi,

mg/ml. Preferably the FS H are produced recombinantly
m%ﬁrﬁﬁ:‘ﬁ'f&tiﬁrb@f B‘R}Xﬁé}?ré’@ﬁt&égéeé’ﬁHrc?rhﬂté%@ﬁam%%éPW%@bééﬁgor
abtiatrededt@ehivith a vector or vectors comprising DNA coding for the

human glycoprotein alpha-subunit and the beta- subunit of FSH or LH.

DNA encoding the alpha and beta-subunits may be present 10 on the
In thenligwid Brrrerdationsctdpsiuding the reconstituted formulations - comprising LH,

preferably the LH concentration in the formuiation is at or about 50 1U/ml to at or
about 2,000 IU/ml, more preferably at or about 150 to at or about 1,500 IU/ml, more
particularly preferably at or about 300 IU/ml to at or about 750 |U/ ml, particularly
preferably 625 {U/ml.

In formulations comprising both FSH and LH, the ratio of FSH to LH (FSH:LH, 1U:IU,
FSH measured with rat ovarian weight gain assay and LH measured with rat seminal
vesicle weight gain assay) is preferably within the range of at or about 6:1 to at or
about 1:6, more preferably at or about 4:1 to at or about 1:2, more particularly
preferably at or about 3:1 to at or about 1:1. Particularly preferred ratios are 1:1 and
2:1.

In the freeze dried formulations, the surfactant, e.g. Pluronic F 68, is preferably
present at a concentration of at or about 0.001 to at or about 0.1 mg per mg of the

total formulation, more preferably at or about 0.01 to at or about 0.075 mg/mg.
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Recombinant FSH and LH have several advantages over their urinary
counterparts. Culture and isolation techniques using recombinant cells

permit consistency between batche$? In contrast, urinary FSH and LH 29 MAR 2007

vary greatly from batch to batch in such 15 characteristics as purity,
glycosylation pattern, sialylation and oxidation of the subunits. Due to
Prefezabdy tbietcbrmebmmbm:oﬁ@imenw partiquaity Bfurecinigiganttk&H and

re%%'ﬁ'?] Hﬁé&%ﬂﬂ{}ﬁﬁ&%ﬁg’ e% H?B‘i'qﬁ rﬁ[_l% %T?ngggtqs}ﬁ%vrﬂ Wore

chniques such as isoelectric ocussmg e ease wit

Prqf@é%%bﬁﬁé)ﬁ?bsllﬂl @AE N9/ Bh P oERREHEY DAY/l afeie AYERYRE he

prdiinag9fayisiabyuiashef/ hotwing €ibbyomaagindhiashprdfaasbliflidbibout
bloa/sslay Preferably formulations of FSH of the present invention have pH

begveen at or about 6.0 and at or about 8.0, more preferably at or about
6.8 to at or about 7.8, mcludlngH about pH 7.0, pH 7.2, and 7.4. A
PrefRsaie@d hifét %‘%hb%ﬂﬁaﬁé? ﬁﬁ%’f@%@%tﬂ‘@@'%&ﬁﬁ%’dﬁf@ theeher alyithey

ar@bmﬁa@iuﬂﬂameh@ﬁmmemWffmfawewwltmawmﬂdhee@f@rs
such asg ec os ate buffered llne uffer co cen&aﬂgﬁs in
uti

Com on can ry be Wé”ennag. r a OU Igrﬁ % %Jmm"

summhqf/l,F&BmﬁNﬂ 2@@%%%%%@'@*@0%%9@@%@ myibeffresent

onGREGEMEAbOMte byt 10mM. Particularly preferred is a buffer 10
mM in 30 phosphate ions with a pH of 7.0. Preferably formulations of

mixtures of FSH and LH of the present invention have pH between at or
Reaboutiaot &ifHaral b tav® O veraieagvefdagbly ateo tiziourti @ g/ tcoat @rparts.

Cﬁg@aﬁﬁsUQHH'f&m%Héﬂjsngr@éérﬁ@néfm%élg peast E’éﬁg?srl%hl%%%een

about 07 The invention is directed to liquid

bafe*ﬁﬁﬁndﬂaﬁgtzﬁosbvéﬂ%@ﬁ%%é@aﬁw (PO AIREEY I RAIIdRPLRICR MRSy Bk
chieactestitisteds wump;@y&aey&atmnbéam faamammwbm:omatem@r

b
s A B S R b B v
anﬂnblriat@eanffeﬂueaer@m hmnﬁasidw@@éf\@fémguﬁabfﬁsrwa insbrifBesateh
as%ﬂrl@h@&@siﬁb qesrspl; naé:éegelmwm@h rerasreseFSanad alsehalbe

, eth nyl, but d the like), th
g RaR e e e B SR A Sl Rl e R RPHRy B S aemecs)
rathadttianidliogdly Pmaigsdwprly preferred are phenol, benzyl alcohol and

m-cresol, more preferred are phenol and m-cresol, most preferred is 10
m-cresol. The bacteriostatic ag@ent is used in an amount that will y|eId a

PrefsrrpbdoiatprsCERekoktE RigHARlnHEEBRhaNRiBH BelueRARy o about
6.(banteailaofreeomseitabimrfep'refecalﬂy)aweaﬂwtm |@tiedatser theati@r8 petnding

ab‘()vuI "préﬁ f"&ogr?é) % %\Zp?éf%je@g%ﬁéplétpﬂo% % %ltﬂrp]r fgﬁgg

pre era or about toatora
counterions bemg sodium or potassium ions. Phosphate saline buffers are well

known in the art, such as Dulbecco's Phosphate buffered saline. Buffer
concentrations in total solution can vary between at or about 5mM, 9.5mM, 10mM,
50mM, 100mM, 150mM, 200mM, 250mM, and 500mM. Preferably the buffer
concentration is at or about 10mM. Particularly preferred is a buffer 10 mM in
phosphate ions with a pH of 7.0.

Preferably formulations of mixtures of FSH and LH of the present invention have pH
between at or about 6.0 and at or about 9.0, more preferably at or about 6.8 to at or
about 8.5, including about pH 7.0, pH 8.0, and 8.2, most preferably at or about pH
8.0.
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days. The bacteriostatic is preferably present in a concentration of at or

about 0.1% 15 (mass bacteriostatic/mass of solvent) to at or about 2.0%, 2 9 MAR 2007

more preferably at or about 0.2% to1& or about 1.0%. In the case of

benzyl alcohol, particularly preferred is a concentration of 0.9%). In the

case of phenol, particularly preferred is at or about 0.5%. In the case of
Theigvestibopiardicetier) tprideiddarmuations@strealbasdfeazer dilsoLilyopditsed)

forlRWatfry tﬁQPMta§ FERbIns M frd ZQ\UM@W@%%%ﬁWW%MHUUm) is

invention prowdesall?wd pharmaceutjcal composition, ﬁrefgabl y_for

WaIGh PR IRY, EMBAeY AT S MR RRSIMATT3?, o TaHI95Rt J0R%%ed
ligfridrasPhketbasciheezé drieh Faticaraigrild fomaoulgid rendf Bl arionen i@ 8thainate

thﬂ&&%‘ 'l%?‘}%ﬁu%?d@&ﬂ??efb%‘ﬁe%&{ﬁ&%%@‘E&@Er%ﬁ%‘?{é‘@é’cﬂ‘ a%r BRGhdtm-

In a further preferred embodiment, the invention provides a liquid

Crosthr A8 déﬁrééﬁ‘rp?ﬂﬂ@ﬁf%fé’%w ﬁﬁ?%ﬂ'bt?&%%a[f&@’b%ﬁ’ﬂ?béirﬁjhy‘
propll, dstyfactbheIKES egrieimdnkaiRbIt(n Emneb,ummd%ﬁamawmd%%
sl SRIBE R e RArlgHon b celar Pt L SRRl A ey

enoF eferably m- cresol. na fur%lher p ctetred em |me?1t tfﬁ y
al¢ﬁb@h@|@ih fﬁr@\ﬁa@sraqmmtﬁfﬂﬁéﬂ@rﬁ@@hﬁ!ml ATPOSRRSM, fpﬁ@f‘e%ﬁiﬁﬂﬁﬁ is
m%}@@bﬂoﬁﬁe%té%‘ém@ 'é|:@8é;r§|§ @ﬁkﬁiﬂhﬁl':aé@seﬁﬂ{i‘@rgl?ﬂﬁﬁt ﬁ)ﬂlﬁﬁ%ﬁﬂaﬁom

uroni ronic an uronic and
CopSHTRICA LIS LRI MALTER i 5 B AR S STERBIY heciegafee
(s@mamwaelea)@w thednhHti ettes priafsstivn e tiatio WRB R gt) loé at or about
122008 Rl 0BLRARBN 12 92 S )T AI0EH QLUK BIEISH Giavout 12

embodiment, the invention provides a method for manufacturing a liquid
d%Haﬁﬁé&&ﬁﬁ%ﬁ’%@ﬁ?ﬁéﬁfﬁfﬁr%ﬂ’éf@'}%ﬁﬂg)tﬂﬂr%ﬁ?ﬁ CHBYRIGS @ AhARAG 0- 1%
(nfassiagtaniostptienuassolif sovaritl-Bhtasr abeuten 0 thereot arswmsamtmr

abfg%lg&'ft? o oF’L%'ES’u’I'q(QO): " fh E“Eg?}éco': %Zn? et 'ﬁo'leBﬁenoﬁ’r'& 49#% red

and a acterlostatlc select romm-c eso and

is mooRaRRraien . 9% h farthe cpperatrheechRadividatyiReeipveddeat or about
0. WQVHQE@%W%@@%@”MU@HQ pRefetEl ROAEBAEERHERIN of at or about

Qmpositi efer or mvg'gﬁi se use, comprising forming an
0. gq)né%gsagﬁﬁ%ﬂu&gﬂﬁé g]sﬁ int selected from Pluronic(r) F77, 10
Pluronic F87, Pluronic F88 and Pluronic F68, and a bacteriostatic selected

Infé%fgrréﬂeéf%éﬁﬁlngﬁﬁﬁﬁé |H0‘éfﬁf&%(r6\}|&é§%ol||qﬁlbd r‘né@é’t‘nf%"lher

preferred embodiment, the invention provides a method for manufacturing
COH‘RQEIEPﬂhBFﬂﬁ%(&?%EHI'EHHHHB%HFP ;ﬁ%’fé%ﬂﬂgfgﬁﬁ'u?ﬁlad@é@rﬂfs@ered a
sucfactprissetedfeddronnBlankig@dolrs Paltiion k87 PHienit 48 arsliFactant F68,

an%eéeﬁé%féﬁé’éﬂf é"é qg&%c} from m-cresol and phenol, preferably m-cresol.

In a further preferred embodiment, the invention provides a liquid pharmaceutical
composition, preferably for multi-dose use, comprising LH, a surfactant selected from
Pluronic® F77, Pluronic F87, Pluronic F88 and Pluronic F68, and a bacteriostatic

selected from m-cresol and phenol, preferably m-cresol.

In a further preferred embodiment, the invention provides a liquid pharmaceutical
composition, preferably for multi-dose use, comprising FSH and LH, a surfactant
selected from Pluronic® F77, Pluronic F87, Pluronic F88 and Pluronic F68, and a
bacteriostatic selected from m-cresol and phenol, preferably m-cresol. Preferably the
FSH and LH are present in a ratio (FSH:LH) of at or about 2:1 to at or about 1:1.
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F77, Pluronic F87, Pluronic F88 and Pluronic F68, and a bacteriostatic
selected from m-cresol and phenol, preferably m-cresol, and WFI. Inyef g yap 2007
another preferred embodiment, the ih@ention provides a method for 20
manufacturing a packaged pharmaceutical composition comprising
dispensing a solution comprising FSH, a surfactant selected from

In pliwdinge @YeFarTePambatinFa T, thiurvardieggraridesarosthPé&ranarafacturing

a IRRESSSIRRREERRIGS EShiFRHBhCHRER 3R] 1ONRRRl.JIsderab Y dmsissg!- 25

In yet another preferred embodiment, the invention provides a method for

9
formilla AAGHAGS RN &4 FPE Ph AR Bl @S AR ANb el RGred from
Plalispie@shTy ,aPlscdntoR8Z0 Miprisitg 88 ldraiiellribnia Ba8izatdrd betdetiedtfitiom

sefetEy ¥ ﬁ?&eﬁ’é%%dﬁi]g)héﬁ&, Brlgfgrllg'&f 8RN PLHPING68, and a

bacteriostatic selected from m-cresol and phenol, preferably m-cresol. 30
In yet another preferred embodiment, the invention provides an article of
In BnfurtHechietefasdemisud et medtieatiors oraBp ESHE RO fbOPEHITSHNG ing

lution _of FSH or an FSH vari urfactant selected from_ . .
a B S Ao P P R RS B oriing
formaineefid aeitrovs | seietipn ofrl-h-arswtnclinnt seletiea diomrEldranig®i=¢resol,
PG W HEE NPIRASAIE SEAINY PRAS SR SOUHIPR Hagk S tBBdsaNREY MRt th-

of at or about twenty-four hours ar gr after the first use. 2 9 MAR
Cr??fg?n%’ Bf raﬁgfﬁ%&mfféﬁsfﬁa%g%&es that the solution may be
held up to at or about 12 or 14 days after the first use. In yet another

In BrRIRHG DRI DRBE I Y R0 MRAGR S Rib a4 HR fba fB%HfﬂﬁH&G];ing

for human pharmaceutical use, comprising a vial comprising a solution o
a lieglq BhRf TRceHUeRt SOMRRP SURLBEP IFeRR P Iar SR @Serusa ur B sl
fofirgaie 4B oand shlticondd FSH, saraLil pastefietsati egeteeteitbiroRuronic®

Ff?,‘%ﬁﬁ?ﬁlié&%ﬂ%ﬂ%miﬁrﬁ AR pilrSERSPb 2 AR BE SRR LeLA Eé?égigd”ﬂ%%

such solution may be held over a period of at or about twenty-four hours
msfefielasd aftereheraierakly neesesbA e Riritten 10 material states that
the solution may be held up to at or about 12 or 14 days after the first

use. In articularly preferred bodiment, the formulation comprises
In Y DR RioIoH 8 BRI RRL IGdRB RS DL R LG that
mioufadatiog s gatkaisiad pHaPasarticaF 68w sitiop aeeipitsiodrdisrepsaxeace
soRfthIEsphaRreRIEN QhFa RS Lilb.RHRE FUBARIAIS B 05k, (B8 fIEwY,
use, that is before the seal of the vial ampoule or cartridge has been
Pluronic F88 and Pluronic F68, and a bacteriostatic selected from m-cresol and

phenol, preferably m-cresol.

In yet another preferred embodiment, the invention provides a method for
manufacturing a packaged pharmaceutical composition comprising dispensing a
solution comprising FSH and LH, a surfactant selected from Pluronic® F77, Pluronic
F87, Pluronic F88 and Pluronic F68, and a bacteriostatic selected from m-cresol and

phenol, preferably m-cresol.

In yet another preferred embodiment, the invention provides an article of
manufacture for human pharmaceutical use, comprising a vial comprising a solution
of FSH or an FSH variant, a surfactant selected from Pluronic® F77, Pluronic F87,
Pluronic F88 and Pluronic F68, and a bacteriostatic selected from m-cresol and
phenol, preferably m-cresol, and written material stating that such solution may be

held over a period of at or about twenty-four hours or greater after the first use.
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broken, the formulations of the invention may be kept for at least at or

about 6 20 months, 12 months or 24 months. Under preferred storage 2 9 MAR 2007

conditions, before the first use, the48rmulations are kept away from bright

light (preferably in the dark), at temperatures of at or about 2-8C, more

preferably at or about 4-5C. In a specific embodiment, the invention
Prefecalitictha frittere rdaied bstatdatioat fbe 26luicomsayhiphelorefetablyofabout

12 BMIH-§95E 4468 16O AR isiag FSH or a variant thereof and a surfactant
selected from Pluronic(r) F77, Pluronic F87, Pluronic F88 and Pluronic

F68, preferably Pluronic F 68. In a further specific embodiment, the
In yavendibie nymiatesie mbederane deinugation favidEsras antititution,

, t f
e e (T Rl Bl e S oo
of Eﬁh#@ﬁit'— 68.ﬂwﬁaqtmhé?'gﬁt@é#ﬁ@m%@f@imﬂf@ﬂﬁeﬁweﬂiﬁd?%rM@@i@FSS

andrerazgrmcfiEea‘%ﬁu&a&mer%@r@f%ﬁ@wm@umﬂ@wlam &%ﬁﬁriﬁ%erably

FSH and LH surf ctant selected fro ronic(r) F77, Pluronic F87
ol A AT S ES FaySDa Sol Rl T vl epird of
at @iabosfdnsiity dedrHFBHra1a greamqﬁqééﬁtfm@s@u&(rs@rammmf writsen

mafBRisatbdQr He 3BRMIoH: thdf SeTHEIRpXBEAIEE SBROHBERL B after the

invention provides a method for manufacturing 5 a freeze dried
firstdi$Rulation, preferably for multi-dose use after reconstitution, comprising
forming a mixture of FSH or a variant thereof with a surfactant selected

In £r89&| IHaRY ‘Z’fﬂd: oty é:’n%'c? Hidrit 4nE YrANIG cﬁﬁc%%ﬂ@é%'%ﬂééﬁ Funy

subjecting mixture to yophilisation. 10 In a f

F"%%m'é@«%eﬁh%vwgfﬁm@@v%w%&mtf@rt manuﬁ%%:%mme

Plugsieid mrudamrprw@fwmhrytfw prestriessr Heeradisl sesebrIfLbvserved with
oth omLPr_Flsl{%gl forming a mixture of LH with a surfactant selected from
BlGromctr 7 Pluronic F87, Pluronic F88 and Pluronic F68, and
subjecting said mixture to lyophilisation. 15 In a further specific

Bemeimems&h%mgrm@&&fﬁa@@a armRtbed 4at Fmﬁ@@taﬁlotﬂageﬁége@g@n
ried formulatjon, pref for multi-dose use aft nstitutjon

SR AR ey R T

moséthe ctistiniathsRIuBdmogniiis/ 7 rdierqrief & Rtuageicdreidiansl BPéfoontbe

fi rsFﬁﬁe QH&' RRISSHBAsSAHY k20 TRy HoiA 'H&ﬁttk‘aPefH}z}tﬁy HPHERErK), at

pref erred embodiment, the invention provides a method
temperatures of at or about 2-8°C, more preferably at or about 4- 5°C

In a specific embodiment, the invention provides a freeze dried formulation for
reconstitution, preferably for muiti-dose use, comprising FSH or a variant thereof and
a surfactant selected from Pluronic® F77, Pluronic F87, Pluronic F88 and Pluronic
F68, preferably Pluronic F 68.

In a further specific embodiment, the invention provides a freeze dried formulation for
reconstitution, preferably for multi-dose use, comprising LH, a surfactant selected
from Pluronic® F77, Pluronic F87, Pluronic F88 and Pluronic F68, preferably Pluronic
F68.

In a further specific embodiment, the invention provides a freeze dried formulation,
preferably for multi-dose use, comprising FSH and LH, a surfactant selected from
Pluronic® F77, Pluronic F87, Pluronic F88 and Pluronic F68, preferably Pluronic F68.
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manufacturing a packaged pharmaceutical composition comprising

dispensing a freeze dried mixture comprising FSH and a surfactant 29 MAR 2007

selected from Pluronic(r) F77, 25 Pldilonic F87, Pluronic F88 and Pluronic
F68. In yet another preferred embodiment, the invention provides a
method for manufacturing a packaged pharmaceutical composition
Preferaplysiing fcfibpandiby ardnerezerdrired raticFetorht) idiatgol BbantZal to at or
absuffagtant selected from Pluronic(r) F77, 30 Pluronic F87, Pluronic F88
and Pluronic F68 into a container. In yet another preferred embodiment,
the invention provides a method for manufacturing a packaged

In phathercpetihl eobgaisitor thermyasiitn wm rgnaetiieé fer ahtartlifacxtiire

eI
2 (L G o B S B B S P on
CoRpRENgSRrovng 9 mmrz@cb’r‘&lﬁ 9éﬁdﬁaﬂmﬁfpﬁa@frr@&1 énseaniaahsalested
frofRINFSHICE PYirles) @rameticdy Ob It nisfaeliEm dopIDMR IF BB AERPSEY|EEAhg
.Ese omg w:g%‘eréflr tcontalner or vial comprising freeze dried FSH or an
sal RS 8l Actant selected from Pluronic(r) F77, Pluronic F87,
Pluronic F88 and Pluronic F68. A second container or 5 vial contains a

In Q'%uﬁﬁéef%é%ﬁmwmenfeﬂ‘ﬁéamm}%mésbém@(mt%mnéﬁl%@&mg

from m-cresol and phenol, preferably m-cresol. In yet another preferred
a f(cﬁ%%aHﬁ@rﬁ?%&%ﬂ’férﬁf&ﬁ?%&uﬁ%&&#'ﬁﬁé&%ﬁ ﬁﬁ*&ﬁ (PSERMEYERP human
copipaisingdentice) aseixttoapildihgith firsudantamaeeieciad ifddncBlmoini@yF77,

WJFERRSEareR bid Rt BRsL LAY il ahR L REPSIRATRME ronic(r)
P J§ gl%?on#c 87, %élluronal/c Ié%%kar:g%s Igfl?a:ﬂé}%}% t.:"iéié(z:'con Qr%t)g?ner or
lyOﬂB‘i'S@é'ﬁfhlns a diluent for reconstitution, preferably water and a
bacteriostatic selected from m-cresol and phenol, preferably m-cresol. 15
in ! fh’r% anothei ref%rrgd emb%dlment the mvecptlon rJzae(i)wde an artl{sle of

el SpeSTH nventloln QVIESS 8 acturing
manufac uman p armaceutlca Se, comprising a container

a ftﬁeﬂaldmeﬁgtlﬂeem&f@fmyﬁwtadOFSHseaﬁfMtra@On@tlttﬁ@lLH or an
HF&%&W&%% sifadanFsplesigd fon rdwanictfattar Lerbie S Bdm

ronic E88 and Pluronic F68. A second _container or vial contains a
PIYRNR ol rdcorQibiBh, PHERSSSIS 2R PG CIP B R et RISt IRRIRR R&iE o

miktare to-goeddisatidrphenol, preferably m-cresol. In a particularly preferred
embodiment, the solvent for reconstitution comprises m- cresol. The
inventors have found that freeze dried formulations comprisin PIuronlc

In peigaastiel pRieTFraRMRAEM ARt oRSRMR ARtRTa \(iRReA

mdnEEeteng £5M§mbﬁﬂé\&dtwﬁhc@th§6§%fa§ﬁhﬁ$ﬁsﬁh@dEW@%ind' ae
freeze dried Iormulatlons of'_lgﬁmv ntion m atl st at %r
freeé(e) 3{'8 nrr|1c|))§] ng Cﬂn%l& & or monH'lrfa se d rom uronlc F77,

er ere erred storage
Plyenifittdiis Rbefenis fhitd and Pluronic FB8.

In yet another preferred embodiment, the invention provides a method for
manufacturing a packaged pharmaceutical composition comprising dispensing a
freeze dried mixture comprising LH and a surfactant selected from Pluronic® F77,
Pluronic F87, Pluronic F88 and Pluronic F68 into a container.

In yet another preferred embodiment, the invention provides a method for
manufacturing a packaged pharmaceutical composition comprising dispensing a
freeze dried mixture comprising FSH as well as LH and a surfactant selected from
Pluronic® F77, Pluronic F87, Pluronic F88 and Pluronic F68 into a container.
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first use, the formulations are kept away from bright light (preferably in the
dark), at 30 temperatures of at or about 25, preferably of at or about 2-8(:2 9 MAR 2007
more preferably at or about 4-5C. &Zer the first use of a liquid or a
reconstituted multi-dose formulation it may be kept and used for at least
at or about 24 hours, preferably at least at or about 4, 5 or 6 35 days,

In yataegiheiepedibriad e bodid et 1#hel myenidie ptheidestansartibie tafrmulation

malTURIERT R iRgs K;?H?ﬁ#é’%m@ép%f?&‘@@ﬁ%%g-&%@'88%%%%%‘?9%9
25C), more 23 2 9 MAR 2007 preterably belowat or about 10C, more

Com%ﬁﬁéﬁﬁ%&%ﬁirﬁfbﬁ%‘%@ﬂf dl%f%rr‘éﬁﬂﬂeﬁ %‘H'ﬁﬂ%@ﬂt@@@‘?tﬁfﬂéf@%bly
Plufeeil®RnR N it tRe7NPRIGGE Festald @upsHioxean. sstdh@sdntainer or
._methionine, sodi bisulfite, salts of ethylenediaminetetraacetic,acid
via B P e S e R B MR S RBERS B e
selgglag fraviort-greett aed poenethivefierabiitia-amiskidant prevents oxidation
of FSH and LH (particularly the a-subunit). 10 Methionine in the liquid

and/or reconstituted formulation js prefer brl1y resent at a ,c?nc ntration
In G I B 6 B BB B A WA ISR A AP about
mabFBctoratfor laloat @ramiEosltimalsigEefengirigiag arfaktordrGainang/nvial

corﬁ Bﬁ?ﬁ%ﬁ%é?@ AER YRR OHNBAMERHE SORRIR A T06rom Pluronic®

Isaccharide or a 15 sugar alcohol as stabiliser and tonicity adjust!n?
FTagAHtonifchPds Blieraiel ¢ 8 S8UrpiEdRE. Mafrar0aI8IgRREYE! Most
coteafiersatl i suioraseopsafatiah) p Rif érabNvariraiinadi st ericainatis $ected

ma/ml. As n bove. the invention provides liquid formulations for
frorg}r?élgr%sscz %ﬁ%&n%ﬂ%’ﬁegg%eg lgsrg,cégﬁ%éiining a bacteriostatic, or to which
a bacteriostatic is added when the formulation is reconstituted. The

In P@E@h&ﬂﬁ@ﬁ%&%ﬁ@i@ﬂ%@ﬁeﬁﬂ?tﬁéitﬁ%ﬂﬁ@ﬁ ;ﬂb@ﬂﬁ@%iﬁ@l@éf\/ete“nafy
noted above, in a preferred embodiment, the i tion ,provides

A
maTAGUE (SF MR RRAITA S HI5A e P PRSI Ay LT AR el
compngingingpacsdiistionShf 61SH fBNaFBRE warvesit ak HHovrEBHL Avariadt and a
suﬁéﬁfé}ﬂigé@(ﬁe@%ﬁwWGFSHB@@?C?,SQGQRE ﬁ@?ﬁ%ﬁ%ﬁ@ egs! SHCERRBhic Fe8.

optionally with buffers and/or other excipients, in an aqueous diluent,
A SERIEIRERINBR ek YBIRP RIRS A AUHRRb RS o ARterRFiAkYvater and a
batteliogtatctbalestehfroiutinoresaydne brtsholy ereigpabignativgenty-four
hours or greater 30 after the first use. The invention further comprises an
article of manufacture, comprising packaging material, a vial comprising a

In sopaiticairsly orefSred carP FEmMenhithmsalvest dagaeridtitiRseRInPUReS 8in
crezid PREKAGHRE FO MBI PN BRI Sfe BId @ dMBtRIIR IR BOMBHEIBE Rluronic

FGQ %tcl)er?cgttgr(ra%f:p?g gt\kjl eertlhr%cli)sn's it%tceacp wFiﬂSwHa \éﬁﬂlearﬂtclgnttg?ning m-cresol, a

problem observed with other surfactants, e.g. Tween.

The freeze dried formulations of the invention may be kept for at least at or about 6
months, 12 months or 24 months. Under preferred storage conditions, before the
first use, the formulations are kept away from bright light (preferably in the dark), at
temperatures of at or about 25, preferably of at or about 2-8°C, more preferably at or
about 4-5°C.

After the first use of a liquid or a reconstituted multi-dose formulation it may be kept
and used for at least at or about 24 hours, preferably at least at or about 4, 5 or 6
days, more preferably for up to 12 or 14 days. After the first use the formulation is

preferably stored at below room temperature (i.e. below at or about 25°C), more
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agueous diluent to form a solution which may be held over a period of
twenty-four 35 hours or greater. 24 2 9 MAR 2007 As noted above, in a
preferred embodiment, the inventio@provides an article of manufacture,
comprising packaging material and a vial comprising freeze dried FSH or
an FSH variant, LH or an LH variant, or FSH and LH, Pluronic F68. The
preierctai dstiaticatithabthe $8%hndare mrafieerhycitidmapthe AikfEnneSaiesfrdbly
at SBsPEeRe! and m-cresol, optionally with further excipients, wherein
said packaging material comprises written material which indicates that
such solution may be held over a period of twenty-four hours or greater
Preféemipeniy ssruaaailldre inge int@nobeirdraamnemeaintidiedtoneuabiens of the

[ ion_i 0u ieldi sttt
e SR, B LS A S L (20T ey
butylederiiiEreyiiernatRING Jarond prtdpieddmd ey daisairiEBilOn thost
preéféeadedrisivemny e inteaftidx Ga Brsvéarsehalians Wi Faiemdam

transdermal patch, pulmonary, transmucosal, or osmotic or micro pump
(p%@fﬂﬁ%f‘hﬁ%ﬁ%i’& “hormone concentration is preferably at or about 5.0

pg/ml to at or about 2 mg/ml, 15 more preferably at or about 10 tag/ml to

Or . q/ml ref 0

T e P Bl e o &

congeaHalaNtRdvAR BHYd tiathhghashA -Fersislitoirse, Resiecabi i Ghs

ab8ia. ebesibid) MBS algil P dBGFelerdBInkinergbdaveT argirigher
concentrations are operable and are dependent on the intended delivery
vehicle, e.g., solution formulations will differ from transdermal patch,

Preferatin g farandaticos il ths iosendino eeniaita puang- wietiragshriderotein

su§S BB CRESRIBIREPRAY RIRIGHRRY ARG 886HE 3LRNATIUG AL HBRRN
mg/ml, maqre referab% at or about 10 pg/ml to at or about 1 mg/ml, most

laciefe PABIIAR! 1 Y/8T 8 PPRHPISTSYBH ShBitrasd BEIRIERNILAably the
cofoeminédibors ef thaboweBlongethin at least at or about 80% of the FSH
activity and/or LH activity at the time of packaging over a period of 24
months (before the first use). FSH activity can be measured using the
ASS‘@SH@QS’-‘@@H@VW@&H% @@%@Hﬂb‘&ifpﬁm&%@%fq{ﬁ'%ﬁ\ﬁﬁﬁm (hRu ti-
doseansy)ieshismingthodeicsRRETR), vestolihivveiobi gaivpdtinrssayd deaeigithe
formulations of t resent invention.can repared by a prqcess,which
o R R B B o b M R T SRR 8 SR e
phamaegs UtkalcHivatgantugbacteriostatic selected from phenol and
m-cresol as solids or dissolving FSH or an FSH variant, LH, or a mixture

of FSH and LH ("protein™) and 2 9 MAR 2007
As noted above, llﬁl g Bre erre em%odiment, the invention provides an article of

29 MAR 2007

manufacture, comprising packaging material and a vial comprising a solution of FSH
or an FSH variant, LH, or FSH and LH, Pluronic F68 and a bacteriostatic selected
from phenol and m-cresol, optionally with buffers and/or other excipients, in an
aqueous diluent, wherein said packaging material comprises written material which
indicates that such solution may be held over a period of twenty-four hours or greater
after the first use. The invention further comprises an article of manufacture,
comprising packaging material, a vial comprising a formulation of FSH or an FSH
variant according to the invention, wherein said packaging material comprises written
material which instructs a patient to reconstitute the FSH or an FSH variant in the
aqueous diluent to form a solution which may be held over a period of twenty-four

hours or greater.
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25 Pluronic F68 and a bacteriostatic selected from phenol and m-cresol in
an aqueous diluent. Mixing the components and dissolving them in an
aqueous diluent is carried out using2Zdonventional dissolution and mixing
procedures. To prepare a suitable formulation, for example, a measured
amount of FSH or FSH variant, LH or a mixture 5 of FSH and LH in
Astffedebeututiva refernddrarabadtimentrtrédrivestiandheo videsernioatitle of
maRipsiRAJTesMRRe G Ak AgrseRatdn-A MMdTerasl EQH%BR&AB feeRlitiRgd FSH

sufficient to provide the Eroteln Pluronic F68 and the bacteriostatic at the
or gadird V@&ﬁeéﬁt%ﬂbﬁg Theerabh g SBIRaHHE AR ISRk i to vials,
baatapostbeir aittdarthiz gesondactatiaing rahthigipgobestiluani s belsetapinvred

phBX AR PHREANRAIY jf&g'& \A}h efm?r'%hg': A &Saﬁ?dﬁ%n ﬁ'&‘?eﬂ{‘l%fo”%? ckaging

components are a era ves are use
m@éﬁﬂﬂe‘?‘a’mﬂ@%ﬁWﬂﬁ?ﬁt%%@k%mﬂﬁﬂlﬁ@@ﬁ {B3d e ishrealutipn @ﬂ‘lfattﬁ(f@d
oviral perpdefeptmisrRufenbtite cogeandralien madirseans of administration

used. 15 In a preferred embodiment, the liquid formulations of the

invention are made by preparing individual stock solutions of known
Theoregatrtioptein diPtme reinjoe o Wititns Ririheiaventi@ dntudes sodiunts

y@@ﬁ@ﬁﬂﬂ‘?r%&ﬁ@tla—w&ﬁ%dﬁ%emf@n Bt a}rﬁj{@/ﬁaﬁb ahsut 50 mg/ml,

aliquoting volumetric amounts to form a "mother solution" of the same

a”@8Hﬂ5U8W8F@£§' HENF SARFRNRYRNS &R W@M‘éﬁgglﬁfﬁ)ﬂe@ﬁ?@fg%we
intBhelseidd20viiTsovatticte Drigopsmiaio n( Kbittindaed s 22| IndierireXD framedebbrae,
a'i%geﬁﬁﬁ?@néwcfpé?{&ﬁﬂ% 8F‘Qs'il}18{‘caclHH%tr% YAl Themsd TT]F% protein

ividual containers, such as vials, ampoules or cartridges. reeze

h%ﬁ@&%ﬁﬂ&%ﬁf@ﬁ%ﬁﬁéﬁfﬁ@é’éﬁ?mé@ﬁaﬁQ:thlwg’b%aé%@w&%mféﬁs
méae W@I@MMMW%‘@@M 0 G/ttteraebribblyanaginl, ires i disrabuasiedt,

956“ L/Jrreft Srl-étz);g] 6—% Pluronlc F68 as well as further excipients
b| e an tIOXI anc{ ora er ‘and subjecting the mixture to a

lyophilisation. Mixing the components and lyophilising them is carried out

THESHBEGRASMSBIGR RbRIRARAM 8% HARIBRBHE 8f HlditADLA fBHTEAIRR, Jﬁ{ounts
yleggagnﬁle a measuyred amount of FSHEE;)FSH variant, LH or 30 LH variant

R 6P RSO0 FIRTE BN P AP o hiLSBEIG ARGHESY M/,
altresghinguweinendenigHyo pbilcaedr ativh $hae disgrebleezhihtueydpeadepoatether

intSALEA A8 HvoMAIAHOBS £F tis DEBRS SIS R GRADIABHh B4 ANERhal

ordinary skill'in the art. For example, the order the components are

paé‘EiHé’éI"WW@I“&B%PE@)‘F%%O%WQEOH‘FQH%@H’ R AP Srd %Brﬁiﬁ“&t
hcwhw’re b tentratRitos tﬁeﬁé@@ﬂm c&r@bahtfamc;rg/%tﬁlat onaphe 2phighised
mdfk figcongeniiaian and means oLaamip)
qrh ormu |ons Srthe |nv tlon canob
abgen/e@gg/ml to at or about 200 pg/ml.

29 MAR 2007

é]t{qtlog ?er%og re?era #28297

minis ered using recog

Preferably the formulations of the invention retain at least at or about 80% of the FSH
activity and/or LH activity at the time of packaging over a period of 24 months (before
the first use). FSH activity can be measured using the Steelman-Pohley ovarian
weight gain bioassay®. LH activity can be measured using the rat seminal vesicle

weight gain bioassay.

The liquid formulations of the present invention can be prepared by a process which
comprises mixing FSH or an FSH variant, LH, or a mixture of FSH and LH and
Pluronic F68 and a bacteriostatic selected from phenol and m-cresol as solids or
dissolving FSH or an FSH variant, LH, or a mixture of FSH and LH (“protein”) and
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Examples comprising these single vial systems include pen-injector
devices for delivery of a solution such as EasyJect(r), Gonal-F(r) Pen, 29 MAR 2007
Humaject(r), NovoPen(r), B- D(r)Pe®SAutoPen(r), and OptiPen(r). 5 The
products presently claimed include packaging material. The packaging
material provides, in addition to the information required by the regulatory
Plérgaiediés and a:bafdﬁrmﬁatin@@iamedrﬁrm el cind ay- tresgldtlamgueous

dil B AIRBSRECEH b HBRPER A JBNARY I HE Y BY MPSJOSHUCHANHIGS B ried

Eatlent to reconstitute the FSH or an 10 SH variant.in the a&ljjeous
ou

HEEYH TR TR A BORIRR-AAD 38 LEWIAB REIGRIH St FeAB AT | Itable
fortwaatipriofar leaenspte, greses fordhenbwatdbi; Sk td RS i nadtiact, Ebrdhe mixture

of PRGNk SRR QBkELARE JaRRd! W%L%B%Jﬁgssg’ﬂnﬂt@” may be

stored after first use for a period of twenty-four hours or greater,

bagierigeiig sslasbMIMphendand miseeppbiaty s sa b?@ﬂd&@iam't'es
suffeadut f@rpmmaanrm&fmaﬁemméhiarad&@nusae Bacidiie sttalel e tiresesvred

formulations.pa rovided to patients.as cleay.solutions, The olutlon
o e CoL P b e e A e R R e
Cafb’lf@@nd(@fdﬂtlﬁnﬂtqil@@m% mﬁ&wbﬂéa@ﬁgm%mhng p‘r@mhj@msklll in

thmeF&OéW%Eﬂé‘ttHS%m@ﬂhée&h fﬁﬁé\% s fé?ﬁéd a\)Oﬁli?r'i&?aa@tFoﬁ'él or
adgn FSH variant, l;tg or mixtures o gldﬁH in elt the stable or

oS 953 YoRh W&F@Hfﬁt%}% Né‘?éﬂﬁ g}jqhe's prepared, are
alldgctorsdterbuay be patiersdd fm¢beda:mervtna}tldhermeaeamsmfeaﬁmm igteation
uskgriety of delivery methods including SC or IM injection; transdermal,
pulmonary, transmucosal, implant, osmotic 25 pump, cartridge, micro
pump, oral, or other means appreciated by the skilled artisan, as
In weldiaeydambbaimeni] Imefndkmwmampkesfalﬁe pfwideﬁl air@rﬁadéoby

%QF} IR} Iond%%'lgé%@&ﬁﬁpm PMH n'8% Lé RS0 c%ﬁwégﬂgn% of

e |n e Scope O e |nven ion shall not 56) be constru

thﬁ@rwm{gmgv@ﬁﬂﬁéqélmm@wﬁ@|@$<.:r28§ MR B mettrigniagn peHL

an@RMNAY adive A/ IBHAS 0BRINEEHE A LinEtdBRHIaCiEeTer JYnsticrBufHised
for candldaEe Lab?rr]atplre Serqno SA L ormulations

same composition as ormu ation. The “mother solution” is preferably filtered

through a Duropore® (Millipore) 0.22 micron PDF membrane, to remove

microorganisms, and then aliquots are dispensed into individual containers, such as

vials, ampoules or cartridges.

The freeze dried formulations of the present invention can be prepared by a process
which comprises mixing FSH or an FSH variant, LH or an FSH variant, or a mixture
of FSH and LH and Pluronic F68 as well as further excipients like an antioxidant
and/or a buffer and subjecting the mixture to a lyophilisation. Mixing the components
and lyophilising them is carried out using conventional procedures. To prepare a
suitable formulation, for example, a measured amount of FSH or FSH variant, LH or
LH variant or a mixture of FSH and LH is combined with Pluronic F68 and the
resulting mixture is lyophilized and then dispensed into vials, ampoules or cartridges.
Variations of this process would be recognized by one of ordinary skill in the art. For
example, the order the components are added, whether additional additives are
used, the temperature and pH at which the formulation is prepared, are all factors

that may be optimised for the concentration and means of administration used.
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D-Mannitol Merck (DAB, Ph Eur, BP, FU, USP, FCC, E421) Sucrose
Merck (DAB, Ph Eur, BP, NF NaCl (ACS, ISO Merck Na2HPO4 2H20
Merck (GR for anal sis NaH2POa H£0 Merck (GR for analysis) Benzyl
Alcohol Merck (GR for analysis) m-Cresol Merck (for synthesis) TWEEN
20 (Polysorbate 20) Merck (for synthesis) Pluronic F68 (Poloxamer 188)
Th&igrmuldtdesibiiedniéatelo ¢or bioathinisisr @i thainp espdrizedAdssli 856
Ex%ﬂéfﬁfé% éB’Hﬂ@éfn&!ﬁe&H: b dpsterd iR PEAM dSHICIBGER By

uettant Rubbers Type gl est Company Crim caps Aquettant Millex-GV
deliyanpste seiingeSeirah Atk SR S0P RE Bulporiad@ntipyrEen®, B-
DEF#ry A 0t@Repi®, il isePEn®20 mL Plastic syringe Plastipak Becton

Dickinson Steel Holder for filtration Sartorius 28 2 9 MAR 2007

Equipment HPLC Systems Detector mod. 486 or 490 Waters 2 Controller
Thwgdgg@g)pgﬁwmm@génclude packaging material. The packaging material

provides, in addition to the information required by the regulatory agencies, the

29 MAR 2007

conditions under which the product may be used. The packaging material of the
present invention provides instructions to the patient to reconstitute the FSH or an
FSH variant in the aqueous diluent to form a solution and to use the solution over a
period of twenty-four hours or greater for the two vial, wet/dry, product. For the single
vial, solution product, the label indicates that such solution may be stored after first
use for a period of twenty-four hours or greater, preferably for up to 12 or 14 days.

The presently claimed products are useful for human pharmaceutical product use.

The stable preserved formulations may be provided to patients as clear solutions.
The solution may be for single use or it may be reused multiple times and may suffice
for a single or multiple cycles of patient treatment and thus provides a more

convenient treatment regimen than currently available.

FSH or an FSH variant, LH, or mixtures of FSH and LH in either the stable or
preserved formulations or solutions described herein, may be administered to a
patient in accordance with the present invention via a variety of delivery methods
including SC or IM injection; transdermal, pulmonary, transmucosal, implant, osmotic
pump, cartridge, micro pump, oral, or other means appreciated by the skilled artisan,

as well-known in the art.

The following examples are provided merely to further illustrate the preparation of the
formulations and compositions of the invention. The scope of the invention shall not

be construed as merely consisting of the following examples.



Autosampler mod. 717 pH meter Mod. 654 Metrohm 1 Osmometer 030-D

Osmomat 1 The following study evaluated the following parameters fora 2 g mar 2007

large number of 5 formulations: ConatibiIity of surfactant and

bacteriostatic Oxidation of alpha-subunit The formulations were

multi-dose formulations and contained either TWEEN 20 or 10 Pluronic
Expawplestwell as a bacteriostatic agent. The following three bacteriostatic
consaistiverRaMaldatas Benzyl alcohol 0.9% m-Cresol 0.3% Phenol

0.5% 15 TWEEN 20 and Pluronic F68 were used at the following range of
Ma&sne&traﬂons: TWEEN 20 : range from 10 to 100 pg/g Pluronic F68 :

range from 10 to 10fepy/g 20 Solutions preparedMaedifdetinerTable 1. 2 9
VARMEEN BR&k cisgdofer) aaedaiate a) N D[~ h NaDdnaires-Seréhe®® co O
W GQUEECINCY wngz%E Amrjrc'N-momOmcOC~CCC
CNP-Mannel OLLLLLLMOa)OQgOIlLaaaaMas6000U0000
0 (@0 BN AUt BR 4USFIF€Am @ M0 00000000 zaWO
ol&®hg

Sucrose Merck

(DAB, Ph Eur, BP, NF)

NaCl (ACS, ISO) Merck

Na,HPO, 2H,0 Merck

(GR for analysis)

NaH,PO,4 H,O Merck

(GR for analysis)

Benzyl Alcohol Merck

GR for analysis)

m-Cresol "~ Merck

(for synthesis)

TWEEN 20 (Polysorbate 20) Merck

(for synthesis)

Pluronic F68 (Poloxamer 188) Sigma

I-Methionine Merck

(for biochemistry)

Ortho-phosphoric Acid 85% Merck

(Ph Eur, BP, NF)

1.5 mL glass cartridge SFAM

(siliconed at Aguettant)

Rubbers Type A West Company

Crim caps Aguettant

Millex-GV Millipore

Syringe Driven Filter Unit — Durapore

Durapore Membrane Filters 0.22 pm Millipore

GV

20 mL Plastic syringe Plastipak Becton Dickinson

Steel Holder for filtration Sartorius
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HPLC Systems Detector mod. 486 or 490 Waters 2
Controller mod. 600S
Pump mod. 626
Autosampler mod. 717
pH meter Mod. 654 Metrohm 1
Osmometer 030-D Osmomat 1

The following study evaluated the following parameters for a large number of
5 formulations:
o Compatibility of surfactant and bacteriostatic

¢ Oxidation of alpha-subunit

The formulations were multi-dose formulations and contained either TWEEN 20 or
10  Pluronic F68 as well as a bacteriostatic agent. The following three bacteriostatic
agents were evaluated:
¢ Benzyl alcohol 0.9%
e m-Cresol 0.3%
e Phenol 0.5%
15
TWEEN 20 and Pluronic F68 were used at the following range of concentrations:
e TWEEN 20 : range from 10 to 100 ug/g

e Pluronic F68 : range from 10 to 100 pg/g

20  Solutions prepared are listed in Table 1.
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examination of the formulations, it vé@s determined that TWEEN 20

cannot be used with m-cresol and phenol because FSH formulations

containing TWEEN 20 and m-cresol or TWEEN 20 and phenol presented

a white opalescent

Table 1: Comparative formulations
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5 suspension. In contrast, FSH formulations containing Pluronic F68 did
not exhibit this problem with m-cresol and phenol. The use of Pluronic
F68 permits the use of phenol and 33-cresol. Combination of FSH and
Pluronic F68 with antioxidants 10 The following antioxidants were
evaluated for their ability to inhibit oxidation of the a-subunit in the
presence of Pluronic F68: Methionine : range from 10 to 100 pg/g
Fronsiistisicexardination effiaprfarotdalioosp if/yakndsigsnase hitatMu¥WRRDI 2ere

cadh’iﬁ@@%é@&“ﬁﬁbﬂ ?fgefé'&ﬁﬁ‘ﬁ’dTﬁNgrﬁ\bgea%E %Pﬁ&r?ﬁﬁﬁrﬁlcﬁﬁ@%@?%@
entratlon of 10 %g(@v The formulatjons pre ared are sted in Table 2.
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phenol and m-cresol.

Combination of FSH and Pluronic F68 with antioxidants
The following antioxidants were evaluated for their ability to inhibit oxidation of the
a~subunit in the presence of Pluronic F68:

e Methionine : range from 10 to 100 ug/g

o Ascorbic Acid : range from 10 to 100 ug/g

Sucrose and Mannitol were used as tonicity agents and TWEEN 20 or Pluronic were

added at the concentration of 100 ug/g.

The formulations prepared are listed in Table 2.
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thrdugh a 8md 0.22 pm Millex-GV Syringe Driven filter unit Durapore, then analysed
for a value at t=0. The solutions were then stored at 40°C and tested according the

following scheme:

Analytical test =0 1 2 3 4

week | weeks | weeks | weeks

Reverse Phase-HPLC for oxidised

alpha subunit (%) X X X X X
Size Exclusion-HPLC for protein
quantitation (ug/g) X X X X X
Size Exclusion-HPLC for qualitative

X X X X X

free subunits

(X) : Test performed

Reverse phase HPLC reveals that in formulations containing FSH, Pluronic F68, m-
cresol and methionine (at 10 and 100 pg/ml), oxidation of the a-subunit of FSH when
the formulation is stored at 40°C, is greatly reduced, versus a formulation containing
no methionine, as can be seen in Figure 1. Based on the average of two
experiments, in the Formulation containing no methionine, the percent of oxidised
o-subunitis 2.3 at T=0, 4.0 at T= 1 week, and 7.1 at T= 2 weeks. In the formulation
containing 10 pug/ml methionine, the percent of oxidised a-subunit is 2.0 at T=0, 3.2
at T= 1 week, and 3.8 at T= 2 weeks. In the formulation containing 100 pg/mi
methionine, the percent of oxidised a-subunit is 1.8 at T=0, 1.7 at T= 1 week, and 1.3

at T= 2 weeks.

Example 2
Liquid single-dose formulation of recombinant FSH for subcutaneous or
intramuscular injection

Based on the results of Example 1, the following formulation was prepared.

Components 1 to 7 listed in Table 3 were prepared as volumetric solutions in WFI.
Aliquots of each solution were added to a mixing vessel to form a “mother solution”.
The mother solution was dispensed into vials to contain 10.9 micrograms (150 U) or
5.45 micrograms (75 1U) of FSH.

—2 9 MAR 2007
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formulation was prepared into Falcd®Bpolypropylene tubes and filtered

through a 3cm2 0.22 m Millex-GV Syringe Driven filter unit Durapore, then

lyse for The solution wer then stored t 40C a
W RS Th B LA A R B S5 5% 7GR
thevirddi sonnecidle d/be keaRetaihss tPaady-biPasSewr oxidised alpha subunit (%)

X X X X X Size Exclusion-HPLC for protein quantitation (pg/g) X X X X X

petfredaRRRUS AEER BT e dosa fiatid{eAmyiRfiaNsions containing
FSihdohean|dee8:igtiosresol and megtiduirsiat 10 and’300 pginl),
idation of the a-subunit of FSH when the formulation is stored at 40C,
is greatly reduced, versus a formulation containing
1 rhFSH (ug/vial) 10.9 (150 IU) 5.45 (75 1U)
2 Sucrose (mg/vial) 15.00 7.50
3 NaH,PO,H,O 0.111 0.0555
(mg/vial)
4 Na,HPO,2H,0 0.273 0.1365
(mg/vial)
5 Pluronic F68 (mg/vial) | 0.025 0.0125
6 Methionine (mg/vial) | 0.025 1 0.0125
7 m-cresol (mg/vial) 0.75 0.375
8 PH 7.0 7.0
9 WFI g.s.to 1 ml g.s. 10 0.5 ml

The vials were filled and sealed under sterile conditions. The formulation has a shelf

life of up to two years at ambient temperatures.

Example 3

Liquid multi-dose formulation of recombinant FSH for subcutaneous or
intramuscular injection

Based on the results of Example 1, the following multi-dose formulation was

prepared.

Components 1 to 7 listed in Table 4 were prepared as volumetric solutions in WFI.
Aliquots of each solution were added to a mixing vessel to form a “mother solution”.
The mother solution was dispensed into vials to contain 22.2 micrograms (305 IU),
33.3 micrograms (458 |U) and 66.7 micrograms (916 1U) of FSH. The resulting
formulations deliver a total of 300, 450 and 900 IU of FSH.

The cartridges were filled and sealed under sterile conditions. The multi-dose
formulation can be stored at at or about 2-8°C, more preferably at or about 4-5°C,

until the first use for up to two years. After the first use, the cartridge should be
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two experiments, in the Formulation containing no methionine, the percent g yar 2507

of oxidised a-subunitis 2.3 at T=044.0 at T= 1 week, and 7.1 at T=2
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%082 g.s. to 1 | ga&% to

hs. The

5 Example

Fliciie rﬁﬁﬁtl dose f

hE§Idtion of reg

dhilipant FSH fo®.150

subcutane@,q@\%”
6 Methionine (mg/vial) | 0.050 0.075 0.150
7 m-cresol {(mg/vial) 1.50 2.25 4.50
8 pH 7.0 7.0 7.0
9 WFI g.s. to 0.5ml g.s.t00.75ml | g.s.to 1.5 ml
Example 4

Liquid single-dose formulation of recombinant LH for subcutaneous or

intramuscul

ar injection

The following formulation was prepared.

Components 1 to 7 listed in Table 5 were prepared as volumetric solutions in WFI.

Aliquots of each solution were added to a mixing vessel to form a “mother solution”.

The mother solution was dispensed into vials to contain 3 micrograms (75 IU) of LH.

The resulting formulation delivers a single dose of 75 |U LH.

With recombinant LH, the bioactivity and specific activity are consistent, allowing the

LH to be filled by mass, rather than by bioassay.
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10 intramuscular injection Based on the results of Example 1, the
following multi-dose formulation was prepared. Components 1 to 7 listed

in Table 4 were prepared as volumedfic solutions in WFI. 15 Aliquots of 2 9 MAR 2007

each solution were added to a mixing vessel to form a "mother solution”.
The mother solution was dispensed into vials to contain 22.2 micrograms
(305 IU), 33.3 micrograms (458 1U) and 66.7 micrograms (916 1U) of
FSH. The e@kuﬁir@omamﬂmﬁidaiv@lﬁaﬂ@@mliwiQO@cr’ﬂI@et@nd 900 IU of
FSH. 20" EBm FaREl rﬂ@e\g/@[rstlr(yllpo and sealggOpeify Steritfe conditions.
The multi-dose formulation can be stored at at or about 2-8C, more
preferaly Iﬁ at or about 4-5C, until the first use for up to two years. After the
first use, the cartridgerahlall(lpighea@o 2 9 MAR&ZDO? stored at at orjabout
2-8C, motepreferab ysplljc'r‘c;s—,"e / OV¢ " mutti-dose-period, which
may be |24 hours, 2 days, or u "18 \ii r 14 d5avs Table 4. Companents of
FSH mulfi-dose quudﬁ@*ﬁaﬁ@tbm@ Compondh@%fescription 300 IU FSH
450 IU FSH 900 U F%Hg/ld,gh)FSH 22.2 (305 I1U) 33.3 (458 1U) 66,7 (916
|U) (pg rnrfrldnp\ 2 Sucrose 30.045.090. (mn/rarfndnp\ 3
NaH2PO2H20 0.225 MNadFP628-9mg/cartidi4P4 Na2HPO42H20 0.555
0.832 1/665 (mg/cart(tdgex)ieﬁ PIuronic F680.050 0.075 0.150 (mg/vial) 6
Methiontre-(mgfviaty '“"""I {mgfviah-15612.25
4.50 8 pHl 7.07.0 7.0 LPWI‘—’PBC?G%L( N'EI(E 9101675 ml q.s. 10 1.8 mi 5
Example@ Liquid singketiieeirte(mglidh of Seb&mbinant LH for

subcutagous or int qmg%ﬂr;@ygi%ﬁ Theyfefigwing formulation was

prepare ents 1 to 7 listed in Tahle 5 were nmnnmd S

volumetrig solutions ‘nv\(/(ﬂ:l. Aliquots of ea¢ SRt W}sre added to a
mixing vessel to form a "mother solution”.

The vials were filled and sealed under sterile conditions. The formulation has a shelf

life of up to two years.

Example 5

Liquid multi-dose formulations of recombinant FSH and LH (2:1) for
subcutaneous or intramuscular injection

The following multi-dose formulations of FSH and LH were prepared, with FSH:LH
ratio of 2:1.

Components 1 to 8 listed in Table 6 were prepared as volumetric solutions in WFI.
Aliquots of each solution were added to a mixing vessel and mixed to form a “mother
solution”. The pH of the mother solution was adjusted to 8.0, if necessary, by
addition of NaOH or HCI. The mother solution was dispensed into cartridges to
contain 18.3 micrograms LH (457 1U) with 66.7 micrograms FSH (916 1U), intended
for 6 doses of 150 IU FSH each; 9.2 micrograms LH (230 1U) with 33.3 micrograms
FSH (458 IU), intended for 3 doses of 150 IU FSH each; and 6.1 micrograms LH
(152.5 1U) with 22.23 micrograms FSH (305 IU), intended for 2 doses of 150 IU FSH
each.

The cartridges were filled and sealed under sterile conditions. The multi-dose

formulation can be stored at at or about 2-8°C, more preferably at or about 4-5°C until



The mother solution was dispensed into vials to contain 3 micrograms (75
IU) of LH. The resulting formulation delivers a single dose of 75 IU LH. 15
With recombinant LH, the bioactivity#dnd specific activity are consistent,

allowing the LH to be filled by mass, rather than by bioassay 41 2 9 MAR

mponents dose I| tio
e I A P R SR s P o o
at w@ogtmaﬁﬁﬁmemtﬁm W/@i@@ph%@ﬂ@@mmqwmﬂgge @RBPdal)

whiziPE9He PABdme/ vahye Wi & Medaniagyeng/vial) 0.125 7 m-cresol
(mg/vial) 0.375 9 WFI g.s. to 0.5 ml The vials were filled and sealed under

sterile conditions. The formulation has a shelf life of up to two years. 5

29 MAR 2007

TaEIgaﬁnﬁtmﬁ)Qnmmm nfliSHiend tdtriilgtronld-dbsedmuidifantu8idnand LH

n.qa\ ¢

Col I|. IﬂSHUb [0) IIII.I 1%'8 gélédl Illjebl()él blélé‘SIUIIUVVIIIg |
o1Fgrmulat|0ns okfJ SH and LH were %repared with FSH LH 10 ratlgﬂ%e%!'

# Components 1 to 8 listed in Table 6 were prepared as volumetric solutions

1 in WFL \muﬂta@f@a@ia@éylutoml;\aqmmm)ed cgazr(rzzmwyessedsar(d5z.5 IU)

mivad ta form o " cnl mother calition waa

2 usted JEBFH necessary. RS WHTUTH of NG BRAD). T AbIRE?

solution wégaléspiedged into cartridges to contain 18.3 micrograihs LH

3 (45710 WH{J 8L microgramy F Skt 916 10), inersiedfor 6 doggsof 150
IU FSH egch; 9.2 micrograms|LH (230 1U) with 33.3 micrograms FSH
(458 1U), iFRPIGREME99) doses| of 150 IU FSH gach; and 6.1 micrograms

4 LH (152.5HWoyith 22.23 microgizans FSH (309195 intended far. Z&odoses
of 150 ILI SI—} 2 ﬁ@%c . The cartridges were filled and sealed|under

sterile con ulti-dose formulation can be stored af at or about

5 2-8C, mor@p@l’erably at or abous4tacHiB@ | g.s.topH 8.0 | qg.s.topH 8.0
(mg/cartridge)

6 Pluronic F68 375.0 187.5 125.0
(mg/vial)

7 Methionine 225 112.5 75.0
(Mg/cartridge)

8 m-cresol 4.5 2.25 1.5
(mg/cartridge)

9 pH 8.0 8.0 8.0

10 WEFI g.s.to 1.5 ml g.s.100.75ml | g.s.t0 0.5ml

Example 6

Liquid multi-dose formulations of recombinant FSH and LH (1:1) for
subcutaneous or intramuscular injection

The following multi-dose formulations of FSH and LH were prepared, with FSH:LH

ratio of 1:1.

Components 1 to 8 listed in Table 7 were prepared as volumetric solutions in WFI.
Aliquots of each solution were added to a mixing vessel and mixed to form a “mother
solution”. The pH of the mother solution was adjusted to 8.0, if necessary, by
addition of NaOH or HCI. The mother solution was dispensed into cartridges to
contain 36.6 micrograms LH (914 IU) with 66.7 micrograms FSH (916 IU), intended
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42 2 9 VAR 2007 the first use for up to two years. After the first use, the

cartridge should be stored at at or about 2-8C, more preferably at or about
4-5C, over the multi-dose period, whEh may be 24 hours, 2 days, or up to
12 or 14 days Table 6. Components of FSH and LH (2:1) multi-dose liquid

r Iato nent |pt|on 6 dos 2 rhLH
oS oo ey S G A IR e
F6(RIB 34 3'(\@81&@)1‘@23233§3©5>f (e dertridd epeb) Bnd (&rdspiaregramy 144
(38810 (ore/ sardart b RARPSH- 0 8 1(BSiRdRicdTelcasiiacd o pOHE g

to pH 8.0 g.s. to pH 8.0 g.s. to pH 8.0 (mg/cartridge) 6 Pluronic F68 375.0
eai%7.5 125.0 (mg/vial) 7 Methionine 225 112.5 75.0 (pg/cartridge) 8

m-cresol 4.5 2.25 1.5 (mg/cartridge) 9 pH 8.0 8.0 8.0 10 WFI g.s.to 1.5
THE LG rRidGeQ-FRrdifld: éﬁoosée\'@d %rﬁf@@@ﬁ&b%ﬂ%ﬁ@u'w&%ﬁm dose

formulations of recombinant FSH and LH (1:1) for subcutaneous or

form iR EAMP S R A PRAS S mTnee BT Rh Al RS b B iR G gt

thd fitsvase prepatedwaifbdr&Hakel the finstoueé ltte E@m@wemala 2 Sthiséricht

or QbTapﬁe BZ(iN HSr r§§?g%%§%¥8 arggu';t g; t}%nﬁe rab ééﬂ %(?t%b%fu?ﬂgglc,
solu lon were added to a mixing vesse mlxed to orma "mother

0V§6Fbﬁdﬁu.|tfr¢@59m%h‘heﬂﬁiéﬂf@ﬁ%&et?drm}ﬁ Pt 0, 1Rrisddsdays,
by 15 addition of NaOH or HCI The mother solution was dispensed into

4 1N with- 66-7 microarams

N R A e e e

2 9 MAR 2007

Carapbnd8.4 Deiscopiiams LH (4600 dpseith 33.3 migmg@ans 2 doses

# :

1 rhLH (ug/cartridge) | 36.6 (914 IU) 18.4 (460 1U) | 12.2(305 1U)

2 rhFSH 66.7 (916 IU) | 33.3(4581U) | 22.23 (305
(ug/cartridge) IU)

3 Sucrose 115.5 57.75 38.5
(mg/cartridge)

4 H;PO, 1.35 0.735 0.49
(mg/cartridge)

5 NaOH g.s.topH 8.0 g.s.topH80 |qg.s.topH8.0
(mg/cartridge)

6 Pluronic F68 375.0 187.5 125.0
(mg/vial)

7 Methionine 225 112.5 75.0
(ug/cartridge)

8 m-cresol 4.5 2.25 1.5
(mg/cartridge)

9 pH 8.0 8.0 8.0

10 WEFI g.s.to 1.5 ml g.s.t00.75ml | g.s.t0 0.5ml
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35

FSH (458 1U), intended for 3 doses of 150 IU FSH each; and 12.2
micrograms LH (305 IU) with 22.23 micrograms FSH (305 I1U), intended 29 MAR 2007
for 2 doses of 150 IU FSH each. 5 #fe cartridges were filled and sealed
under sterile conditions. The multi-dose formulation can be stored at or
Exgﬁﬁn é% -8C, more preferably at or about 4-5C until the first use for up to
years. After the first use, the cartridge should be stored at or about

Stahility experimentsafay liguidapulti-dose Tarprdlptisrsafif atHonesLvitv B
11@@vars@1pﬁa§&iﬂw§e BRIRE ISMOE Prio@InoAfehours, 2 days, or up to 12

r14 d onents of FSH a 1: 1 multl ose liqu
TR R BAReB SFres LS s AEioheesea L P
FSipgrechtiidgenge. ee(@teetphase Hitdehnigthtd.2 (305 IU) 2 rhFSH 66.7
(916 1U) 33.3 (458 1U) 22.23 (305 (pg/cartridge) 1U) 3 Sucrose 115. 5
57.75 38.5 éF /cartrid e) 4 H3PO4 1.35 0.735 0.49 (mg/cartridge
ProfeipPBiENt p%%‘ S"bjdr ) WSS & Il rAgRtaHeubes % and 6
manAtbsostardg@toB #ie Gob@distibAm 04N glvialled e trio hsned 22 T 43128 45.0

/cartridge) 9 pH 8.0 8.0 8.0 10
mi pa%;g ?c? ﬁég EFEB% érgﬁrﬁfs &I\%tgn(;g;rirl 2 og:/?Asz 907 44

Example 7 Stability experiments for liquid multi-dose formulations of FSH

7. 2NRéshyih dxtidiged apuargamhase HPLC analysis for protein content The
formulatjon of Exa 6 doses),was gvaluated fqr rote| ntent for
{%Pac?a % r)tl HE’& E?

h%&%rcg USI %?gverse -P a%rén roteln

mmmedt@&%mé%mﬁﬁi&é&%uat%r@etmg, and after 1,2,3and6

The percentage of oxidised alpha-subunit was measured at zero time, and after 1, 2,

3 and 6 months storage at 4°C. The results are listed in Table 8.

7.3. In vivo assay for FSH

The formulation of Example 5 (6 doses) was tested for FSH activity using the
Steelman-Pohley ovarian weight gain bioassay at zero time, and after 1, 2, 3 and 6
months of storage at 4°C. The resuilts are listed in Table 8 as international units (IU)

per gram of solvent.

7.4. In vivo assay for LH

The formulation of Example 5 (6 doses) was tested for LH activity using the rat
seminal vesicle weight gain bioassay at zero time, and after 1, 2, 3 and 6 months of
storage at 4°C. The results are listed in Table 8 as international units (1U) per gram

of solvent.

7.5. Evaluation of free subunit (rFSH + rLH)

For a formulation of Example 5 the percentage of free subunit was evaluated by
SDS-PAGE.

Measurements were made at zero time, and after 1, 2,3 and 6 months storage at
4°C. The results are reported as a percentage of the total protein (rFSH + rLH), and

are listed in Table 8.



months storage of the formulation at 4C. The results are listed in Table 8

as micrograms of FSH or LH per gram of solvent. 10 7.2. Assay of 29 MAR 2007
oxidised alpha-subunit The percent4§e of oxidised alpha-subunit in a )
formulation of Example 5 was measured by a reverse phase HPLC

7.4 AN GhBE e&gt@e percentage of oxidised alpha-subunit was
measured at zero time, and after 1, 2, 3 and 6 months storage at 4C. The

F OF@s‘iﬂE@%'?é'%t%foﬁ%‘?‘F%?éSthP @erﬁ%nwggagwq%% WRE FyANalsadY of
SOsxpapieds (ﬁaé@ﬂ@) s destas A dtiScattdatyulsinig ithe. 20except that
n- ohle rian weigh loassay at zero t|m fter

g R U S e R BT & SR B B
prqm@rﬂﬁﬁéﬁalrhﬁas M@aswﬁwvwrmﬁ.m.@rmtm%%@ero? 12H 3mnd 6
moFhR faBRIdatinn e RanRefk (Bdasemastested for LH activity using

the rat seminal vesicle weight gain bioassay at zero time, and after 1, 2, 3

and 6 months of storage at 4C. The results are listed in Table 8 as
7.6nWasibléopaittighés (IU) per gram of solvent. 30 7.5. Evaluation of free
ThSYBHAUAER B E MBS AJOUDARIIBR LERRAIBHBE LS GERIRR:Ohne

free subunit was evaluated by S AGE. Measurements were made at
aftsprAihe e stosgs ahd's: nﬁﬁﬁW&ﬁEﬁé@%‘@%@ 4eblefe results
are reported as a percentage of the total protein (rfFSH + rLH), and are
in Table 8. 452 9 MAR 2007 7.5. Evaluation of aggregates For a

fo mulation of Example 5, the percentage of aggregates was evaluated by
The pid 46 aderaidalioscoiferatvi 8 IRemartied ot #ase bupundiaftes], 2. 3

an@arphthalktbiaheaMPiecutasureighs ragaaaatesigvere determined as a
percentage of the total 5 protein (rFSH + rLH). Measurements were made

at zero time and after 1, 2, 3 and 6 months storage at 4C. Results are

Tahictl iATEAieaBpaBNisibltopa ftinlesiame falioTuta iR Ho EMar(@e bahzaro
tinfVAIPARE drstally SRramaiicifesatzai gimgnand 10 after 3 and 6 months

of storage at AC _Results are rpnnrtp Tabhle8 77 pH The pH of a

Asg@hulation of ExARIBIEmeyad Hi‘@&éﬂrec aMeRthime arpomtas 1) 8 months
rFSH content by RP- | 46.50 46.98 46.71 46.31 44.98
HPLC (micrograms/g)

rLH content by RP- 11.74 11.81 12.68 12.67 13.21
HPLC (micrograms/g)

% alpha-subunit 2.29 2.17 2.08 2.48 2.95
oxidised

In vivo assay for FSH 566 Not tested Not tested Not tested 578 (23
553(1U/g) weeks)
In vivo assay for LH 331 Not tested Not tested 311 286
(IU/g)

SDS-PAGE free <5 Not tested Not tested <5 <53
subunit (rFSH + rlLH; weeks)
%)

SDS-PAGE <2 Not tested Not tested >3 4
aggregates (rFSH +

rlLH; %)

Visible particles Free Not tested Not tested Free Free

pH 8.262 8.215 8.216 8.188 8.283
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and 6 months storage at 4C. Results are listed in Table 8. 15 Table 8.
Analytical parameters for a liquid formulation of FSH and LH (2:1) at zero
time and after storage at 4C for 1, 248 and 6 months Assay Zero time 1
month 2 months 3 months 6 months rFSH content by RP- 46.50 46.98

2 9 MAR 2007

Exé%é%e 6.31 44.98 HPLC (micrograms/qg) rLH content by RP- 11.74 11.81
12.

2.67 13.21 HPLC (micrograms/g) % alpha-subunit 2.29 2.17 2.08
.48 2.95 oxidised In vivo assay for FSH 566 Not tested Not tested Not

2 | ,
FStiand sdreszecdind myltidese formulaligesay for LH 331 Not tested Not
Twte ek @ Hii BB UIA)oBsDSaRAB Baivieg 16 flbdvidmiamNpbsiiesHabShEen

pr

e%ubunit (rFSH + rLH; weeks) ova ) SDS-PAGE 52 Not tested Not
tested > 3 4 aggregates (rFSH + rLH; %) Visible particles Free Not tested
Not tested Free Free pH 8.262 8.215 8.216 8.188 8.283 46 2 9 MAR

Foggyiatianfile 8 FSH and LH freeze dried multidose formulation Two

free/sHried formulationspdy apd B(heging.she following compositions have
been , prepared: 5 Formulati 32.75 (450 1.U.) LH g 9.0 (225
1.U) Bucrose mg 15.0 N%?—I%@&E‘S%%mg 0.052 10 Na2HPO4 2H20 mg
0.826u@rhsenic F-68 mg M99 5.0Methionine mg 0.05

NaH,PO, H,O mg 0.052
Na,HPO, 2H,0 mg 0.825
Pluronic F-68 mg 0.05
L-Methionine mg 0.05

Formulation B

FSH ug 65.5 (900 1.U.)
LH ug 18.0 (450 L.U.)
Sucrose mg 30.0
NaH,PO, H,0 mg 0.104
Na,HPO, 2H,0 mg 1.65

Pluronic F68 mg 0.10
L-Methionine mg 0.10

The manufacturing process consists in mixing the drug substance directly with the

ingredients, filtrating the solution obtained and lyophilising the filtrated.

A description of each step of the process is given in the following :

add in a tared container WFI, di-sodium hydrogen phosphate dihydrate, sodium
dihydrogen phosphate monohydrate, Sucrose, Pluronic F68 at 5% and L-
methionine and stir for 10 minutes until complete dissolution.

check the pH and eventually correct it to pH 7.00 + 0.2 with NaOH 10% or
diluted H;PO4

add FSH and LH to the above prepared mixture and gently stir the solution
obtained for 10 minutes.

check the pH again and eventually adjust it to 7.0 £ 0.1 with 10% NaOH or
diluted H;PO,.
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Formulation B FSH .tg 65.5 (900 I.U.) 15 LH g 18.0 (450 1. U.) Sucrose

mg 30.0 NaH2PO4 H20 mg 0.104 Na2HPO4 2H20 mg 1.65 Pluronic 2 9 maRr 007
F68 mg 0.10 20 L-Methionine mg 040 The manufacturing process

consists in mixing the drug substance directly with the ingredients,

fitatigabesolian A0 anblioRbliang e lralet Arlerarnlin

each step of the process is given in the following : - add in a tared
coramErIVEg s HTHE ar&@%hqgﬁélgpfhmmwaﬁa%emmwezéhan 1.5
dirygiogen phosphate monohydrate, Sucrose, Pluronic F68 at 5% and L-

meth tir for 10 mlnut s ntl co e dissolution. - check the
H an eri/ﬁeen ua? i@ %

Hsﬁitﬂme atﬁlqdﬁqlw Lm@melwtﬂéparwmmmm geahilactithe

y Corredt it 10 pH 5% NaOH 10% or diluted

thq.ﬁ@ép&igrs .afz ai@inRadatdd miputes. - check the pH again and

ttt 7.0 Ol tth%NO diluted H3PO4. 47 29
AR e Tl e e AL PR G B A HSRG 108 =

f||trfa;llowwmline|eaelésm@1ay\c[59/cm2 under Nitrogen gas flow with a
pressg&quygp(gggqhé%]r bt dP’zoCRHr‘?Qt the solution in a previously
S

sterilised flask. 5 - fill the filtere

olution into the glass container, seat the

stobpdriadhnsteiuss tamreAiesiflo2d tarid seaniaintien2 loRidTEhe trays
IntQ thg:figape SR NhRAREINa DOdEtHSIAGIorPIQNIng freeze

drying cyc

e . equilibrate at +4C for about 20 mins. 10 bn\ﬁg@the shelves

tentpePARAdNG SOBYCRMASTAIIR RbrPHodrd MaHger

temperaingeaiddadsaphpapdttiednatoss our.  bring the shelves
temperat re at 4%@0%% malntBaun for 3 hours. bring condenser

tempergt%}/evg?ug

app y vacuum to the chamber. 15 When the

vacuuifY heathesacvaiuesatiied 0-2ainBaf Tait’shBHteaimsesbelfrtemperature

up to -10°C and maintain for 14 hours.

raise the shelf temperature up to +35°C in 8 hours and maintain up to the
end of the cycle (14 hours).

break the vacuum allowing dry nitrogen into the chamber.

perform the stoppering by automatic system of the freeze dryer.

seal the stoppered vials with the appropriate flip-off caps.

The formulations A and B have been stored at 25 + 2°C, and tested for stability and

biological activity as pointed out below. Prior to analysing the compositions, they are

reconstituted using water for injection comprising 0.3% of m-Cresol as bacteriostatic

agent.

The stability and biological activity values were determined as follows :

In vivo assay for FSH : The formulation was tested for FSH activity using the
Steelman-Pohley ovarian weight gain bioassay

In vivo assay for LH : The formulation was tested for LH activity using the rat
seminal vesicle weight gain bioassay.

Assay of oxidised alpha-subunit : The percentage of oxidised alpha-subunit
was measured by a reverse phase HPLC (RP-HPLC) method.

Evaluation of free subunit (rFSH + rLH) : The percentage of free subunit was
evaluated by SDS-PAGE.



10

15

20

up to -10C and maintain for 14 hours. raise the shelf temperature up to

+35C in 8 hours and maintain up to the end of the cycle (14 hours). 29 MAR 2007

break the vacuum allowing dry nitroﬁén into the chamber. 20 perform the
stoppering by automatic system of the freeze dryer. seal the stoppered

Via'%@'%éh@na@%%@?@égtgéorqfﬁSf}flﬁﬁcgﬁl‘édgrmLH@%@%;%Q@%@&@%K?ated by
1010

been stored at 25 2C, and tested for stability an ical activity as
poinRREBLA G J8RETRELARAYEIHe I LBRBORBRE ALY are
reconstituted using water for injection comprising 0.3% of m-Cresol as
The pietediethtiests ave hecrhpestamiizg ihaaiviirileal withivhe veawslionsof the
EursEsMIPRErAREBIRS I MhrRcaRsah DhdsRHard hedorw ighevasdestiedin
for FSH activity using the Steelman-Pohley ovarian weight gain bioassay
MORPGIFRRssay for LH : The formulation was tested for LH activity using the
rat 30 seminal vesicle weight gain bioassay. Assay of oxidised
Tablph@-sumumarizen ifre rasniig @btoridisaltiophiesisbielatedatonriakilibe cand
bioRGRAPHENSR, RAIAsARESN (RFHERlfuedfiadieferalHalion alhesstit at
, gFSH +r : T;%Pﬁrce%tgge ﬁfg}\‘/reeiug)unlt as evaluated b}e/\t )
g 719 @Mt 1 d TPNIAR 20 A0 B A iy 2ot @ storage
tenpescentagé 26 a@jgates was evaluated by SDS-PAGE as described

above for evaluation of free subunit.fl' Eiglogical tests have been
performed in compliance with the regulations of the Europea

TESHharmacopeia. In partitEr the testdEd TESortedMPIEH® endiMGINTHS

monoaranhv.Table ol EERRarized the results fth&analytir‘nl tests

E’is @F@E%ﬂé‘%ﬁfy and bio‘f&@icgl activifie8f formulatidH A. Thel valued!?

were-determined-at-4-chegkpeints—at_time-zero a‘.‘tﬂgr i menth:3-mapths
. - ) 1
E"oalu qu .gt.".\fﬁ\éll". ‘s‘[su. g€; 2szto."age 2 perature-o 2610~ T/—\Zlz = g
% Qdised phadyicty e T HS 6 MONTHS ZE %\,5550: gical a@gﬂty
% di / < <
o 'Imegs aggr(%ga A1 7 Ll A [ H ] N0 InlaWlalmlal 7N (| |

41LO0 417 FOoM 01I0yicar Z 10 20U 202 £7U OXIUISEU
% ftee Sabupks <8 %5 X5 <5

product 1.95 181195157
Table 10 summarizes the results of the analytical tests related to stability and
biological activity of formulation B. The values were determined at 4 check-points : at
time zero, after 3 month, 6 months and 9 months of storage, at a storage

temperature of 25 + 2°C.

TABLE 10
TEST TIME 3 MONTHS |6 MONTHS 9 MONTHS
ZERO

Biological activity 1.U. 821 850 830 838
FSH

Biological activity I.U. LH 570 564 580 622
% oxidised product 1.0 0.9 1.0 1.0
% dimers/aggregates <2 <2 <2 <2
% free subunits <5 <5 <5 <5

From TABLE 9 and 10 it may be concluded that the biological activity of formulations
A and B is well conserved after 9 months of storage. The formulations have a high
stability.

The high stability is not affected by large amounts of recombinant FSH and

recombinant LH.
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dimers/a re ates <2 <2 <2 <2 % free subunits <5 <5 <5 <5 Table 10

summarizes the results of the analytical tests related to stability and

biological activity of formulation B. P¥e values were determined at 4

check-points : at time zero, after 3 month, 6 months and 9 months of
Sestorag%_at a storage 15 temperature of 25 2C. TABLE 10 TEST TIME 3

HS5R95SS 6 MONTHS 9 MONTHS ZERO Biological activity 1.U. 821 850
SEZB(DIY8. FStrRinlglyicenratsivity-$ubunit 570 564 580 622 % oxidised

1.0 0. imers/a re ates <2 <2 <2 <2 free subunits <5

SES?@E@)S Ié:)rgﬁ%'%" B;L&Iti)%gnd 10 it may be concluded that the biological
SELRiYDf FohmBihficid unityadiats! well conserved after 9 months of

SEXPIBAR The faimplatians: harsa sigh stability. 20 The high stability is not
affected b Iarge amounts of recombinant FSH and recombinant LH. 2 9

SERAR N80 %: WESEEEsEALRE VASE® $D NO. 1: human glycoprotein a-subunit;

SETHB NONE n2HESIdpvsubunit SEQ ID NO. 3: hFSH p-subunit variant 1
5 SEQ ID NO. 4: hFSH p-subunit variant 2 SEQ ID NO. 5: hFSH
p-subunit variant 3 SEQ ID NO. 6: hLH p-subunit 10 50 2 MAR 2007
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3. A liquid pharmaceutical composition comprising luteinising hormone
(LH) or a 15 variant thereof, as well as a surfactant selected from 29 MAR 2007
Pluronic(r) F77, Pluronic F87, Plurdhiic F88 and Pluronic F68, further
comprising a bacteriostatic agent selected from phenol and m-cresol. 4. A
cl |l?£uid pharmaceutical composition according to any of the preceding
AMftns, wherein the follicle-stimulating hormone (FSH) is present at a
concentration of 20 at or about 150 IU/ml to at or about 1'200 IU/ml. 5. A

1. 1ig WQim&rﬁﬂQ%HHQQﬂi&Q@&HEE%ﬁWﬁQﬁ& olfER-2iMBRHRG KBfmone

follicle-stimulating hormone (FSH) is present at a concentration of at or

abUPHEY AR HSPAbBE MG PRNIIEs BN SRIAGIE hRAMTARERRIER F 77,
coplesilo RET; RIudng:tFegaind Blwbeitseth eurthdicteraknsingta g dutsriststic

(F%ﬁ%ﬁ Qe ALA gﬂ@ﬁSPéF%“ Eﬁ?&% or about 600 IU/ml. 30 7. A liquid

pharmaceutical composition according to any of claims 2 or 3, wherein
the luteinising hormone (LH) is present at a concentration of at or about

2. 150 gl ipeanhatakial do2bEHioni cBmdriisHikRNGERARRIENRY hormone
co ition accor inﬁ tzf eI|:'3r11ilrsr1n?, wrrlergr;gz 3§Iuteipisip%hror o%f—g
is predhe"t XS0 ARG M SIG R HIEIG 5ob P LR 4BY S
U/ansus2eBtgeTizddron PAanit®d- o7 nilumafictode, dmprisik@®iand
fre%ﬁ‘r‘cﬁ{ii@ﬁégf Wﬁkﬂ%%ﬁfﬂ?ﬁﬁ?ﬁﬁig pieliclsssiin Q?éﬁl%@@@'t@@ f?F‘o&F§|'TQn9T

a variant thereof, as well as a surfactant selected from Pluronic(r) F77,
PIABAEEEE%B uronic F88 and Pluronic F68, and 5 further comprising a
solvent for reconstitution containing a bacteriostatic agent selected from

. el . e >
B e ARl P Re MR e G e
theYBERNAEWEPasn el Bab E8eiReiedIRn AtENcRr FbTukienic

F8F sP|umorigit 33 @adAhuiasiie F68, aurthéddbeiphiSiny apaisishatshdvaidnt

for recopsdtiFution conti':\ini ga bactfariostatic agent selected from phenol
elécte rPn_;thRno nq ~Cresol = :
andm-creson 1 P RN aRcIe o manufacture comprising a freeze-dried

formulation comprising follicle-stimulating hormone (FSH) or a variant
4. thePdisiuid RRGIMRCRHERTSRE NOSITIRBrRSTRM e e 9aYihthh eresedino fiaing
a swHecimrthedigirdstionmatmd hoionsee) FEH) Rlpresintdta ncenteatids of
and FULOQIG 786, ARG LRt compriskip @ qlvent for reconsiitution
containing a bacteriostatic agent
5. A liquid pharmaceutical composition according to claim 4, wherein the
follicle-stimulating hormone (FSH) is present at a concentration of at or about

300 IU/ml to at or about 900 1U/ml.

6. A liquid pharmaceutical composition according to claim 5, wherein the
follicle-stimulating hormone (FSH) is present at a concentration of at or about
600 1U/ml.

7. Aliquid pharmaceutical composition according to any of claims 2 or 3, wherein
the luteinising hormone (LH) is present at a concentration of at or about 150
[U/ml to at or about 1’200 1U/ml.

8.  Aliquid pharmaceutical composition according to claim 7, wherein the
luteinising hormone (LH) is present at a concentration of at or about 300 1U/ml
to at or about 750 1U/ml.
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selected from phenol and m-cresol. 12. The article of manufacture

according to any of claims 9 to 11, wherein the follicle-stimulating 29 MAR 2007

hormone (FSH) is present at a con%tratlon (w/w) of at or 20 about 0.1
to 10 pg/mg of the total formulation. 13. The article of manufacture
according to claim 12, wherein the follicle-stimulating hormone (FSH) is
present at a concentration of at or about 0.3 to 5 pg/mg of the total
forfdufition. of mamdagititecomprigndatiine ze-cordi g mautadinn aanwisingin

th@oﬁ@l@%ﬁ%ﬁlfﬁ@”ﬁé%ﬁ@@@ﬂ?&F§Wri§r@ﬁﬁ§%ﬁf%§ﬁ&ﬂ§§@%t@ﬁt
at or about 037(}) rp of t etota&% }%atlon % Hij rtlcle of
maﬁﬁﬁﬁ%ﬁ fEPREE %‘fﬂif%?é fy ot R trg’ {ORiHERS AMAL HiRNIGEAG and
hofanthee ¢bipiisipges entvanbfooresenistititiorof eiteinaigoaibacterinStatig/ayg nt
of g?e?e@?é%l FWHWE\?IQ MorEbg article of manufacture according to

claim 15, wherein the Iutelnlsmg hormone (LH) is present at a

103 A% SOBF 9 S YRR LE T LR AT SOV REin

11

2

13.

14.

15.

16.

thduteieinisgngonmanerfeH ) bt)d s anesttiiteatef, cneethtratiosudhataot sédected
0. T DEpeHiE® B AheilpbRid panuatinthio Ads éw%\\&’r&hé‘%é%%‘%@kher

composition or article of manufacture according to any of claim 1
wHESBIRMHB%S BRI R FRErERttUten 099t3m1w6ﬁ§(ma@éﬁt&%nt
cosygastisio fram piiiete cfnnanofastlire according to any of the preceding
claims, wherein the follicle-stimulating hormone is human 10

folliglessiuRUARMA DRIRRES SR @fn@‘ﬁ #FE@E@%HQJBFFHQI%E&#%&%H%@”

luteinising hormone (LH). 20 uid pharmaceutical com osmon or
artfeiECﬁmMeﬂJF@%%?dm%%%wfgt hREsRiRge!l as luteinising
fol el avstive lading homrianttiewoh ey Weihmnalhifbitiet seaolatifiom

hOBHRIS'ﬁ{@H)PthlB@M?ém%W‘Wﬁﬂi%r#%é%'%lHFB}ﬁ‘éyF&J@ﬁé‘fﬁﬁﬁéPs'”g

hormone uid pharmaceutical composition or article o
mMaFAIRERIRG aRYEMJO esenFitLyoR Rersinthe 3dReleriasatirdagnt

hogBebrR isfreEORBHARKAUMER ). follicle-stimulating hormone and/or the
luteinising hormone (LH) is recombinant human luteinising hormone (LH).

22. ﬁé‘%ﬁ\%@'&?%ﬁ’\ ‘?ég{ﬁf’é SQ%P@IEQ DA Rl @%%t%&%%mgwg

e prece ing claims, wherfein the ratio 0 SHto
thef istpesymutiating hormone ( FSH) is present at a concentration (w/w) of at or

about 0.1 to 10 pg/mg of the total formulation.

The article of manufacture according to claim 12, wherein the
follicle-stimulating hormone (FSH) is present at a concentration of at or about

0.3 to 5 ug/mg of the total formulation.

The article of manufacture according to claim 13, wherein the
follicle-stimulating hormone (FSH) is present at a concentration of at or about

0.37 to 2 ug/mg of the total formulation.

The article of manufacture according to any of claims 9 to 11, wherein the
luteinising hormone (LH) is present at a concentration of at or about 0.1 to 3

pg/mg of the total formulation.

The article of manufacture according to claim 15, wherein the luteinising
hormone (LH) is present at a concentration of at or about 0.1 to 1 ug/mg of the

total formulation.
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25 about 6:1 to at or about 1:6. 23. A liquid pharmaceutical composition or
article of manufacture according to claim 22, wherein the ratio of FSH to
LH is within the range of at or about® 1 to at or about 1:2. 30 24. A quuid2 9 MAR 2007
pharmaceutical composition or article of manufacture according to claim
23, wherein the ratio of FSH to LH.is within the range of at oy about 3:1 to
17 o HRFE S B IRA GAGF IR L A SOMBEERTF AR
mahafacheddtcemiiesetd stamonesniratosinftatoraalm of &3 ko 1o 6 Higing of
within tReyfaaRiakigh or about 2:1 and 1:1. 54 2 9 IVIFIR 2007 26. A
liquid pharmaceutical composition or article of manufacture according to
any of the preceding claims, wherein the bacteriostatic agent is m-cresol.
185 2A. lifdidynaphacaatiel toal msitipnsitiartice atiolenaf ao@re tagioriding to any

Zgg%ig!i)ar_l /E)? ﬁr:@g; ﬁquar gc:égsrlz)%rissyeﬁ %&;%gglﬁ& & é:ggg.entration of at or

ven iqul p'harmaceutical
composition or article of manufacture according to any 10 of the

19Preaqriig ﬁ}ﬁﬂfﬁﬁac_fé\ﬁﬁh?[ s&wg&ﬂm §H§Fﬁ§§-cﬁ9nﬁnﬁmét@fr@kt&fw&ﬁﬁgft@%y
compgsition or article. of mgnufacture according to.any of the precedin
R R LA I IO LS S URMGUAe SRAPRa e
corfgllicigietinusatitiglbasiore afetanibeatteitifingtbcampnef (i) i dcsating
claifpg; fliiHier SFRIDRSIBING a phosphate buffer at a pH of at or about 6.0 to
at or about B.O. 31. A'liquid pharmaceutical composition or article of

manufacture according to 20 claim 30, further comprising a phosphate
20buffetiquid pihohateutiabaitnfpdsitich & latitte pif aramaéattticabcoongiagiton

. Sfitzh 6 ot #ios
o S B RS SR o AR e
aqUebiglestEuping mrmans angiardhar Weiising hesmopedbHAItiRRTY

phaiirase iiteRising RasidoR arrayticle of manufacture according to claim
32, wherein the rFSH is present at a concentration of at or about 600

IU/ml, the Pluronic F68 is present at a concentration of at or about 0.1
21mg/vliged twsnacestical praseetititmar@itidataitiornufestue asootddty to

MR, MRENANINE 18IRERSSIH BlafrikPRGFRORIRN QIR AR IRah

mg/ml, the m-cresol is present at a concentration of at or about 3 mg/ml,
anJQWQ'%ﬁB%‘?&lBgdtﬂfH}D”e and/or the luteinising hormone (LH) is recombinant

human luteinising hormone (LH).

22. Aliquid pharmaceutical composition article of manufacture according to any of
the preceding claims, wherein the ratio of FSH to LH is within the range of at or
about 6:1 to at or about 1:6.

23. Aliquid pharmaceutical composition or article of manufacture according to
claim 22, wherein the ratio of FSH to LH is within the range of at or about 4:1 to

at or about 1:2.

24.  Aliquid pharmaceutical composition or article of manufacture according to
claim 23, wherein the ratio of FSH to LH is within the range of at or about 3:1 to

at or about 1:1.

25. Aliquid pharmaceutical composition article of manufacture according to claim
24, wherein the ratio of FSH to LH is within the range of at or about 2:1 and
1:1.
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26

27

28

29,

30

31.

32.

33.

34.

is at or about 10 mM in phosphate. 34. An article of manufacture

according to claim 11, wherein the freeze-dried 35 formulation compriseg 9 MAR 2007
32.75 g of recombinant FSH, 9.0 ugPéf recombinant 55 2 9 MAR 2007 LH,

15.0 mg of sucrose, 0.052 mg of NaH2P0O4 H20, 0.825 mg of Na2HPO4

2H20, 0.05 mg of Pluronic F68 and 0.05 mg of L-methionine. 35. An

article of manufacture according to claim 11 wherein the freeze dried
foriliruidphamprdselicabosrynesitoneiarior s8reMBagturg etcording to any

reconmunaatedikb B MBSO $RcR AL NI IRl 2RREdL0, 1.65
mg of Na2HPO4 2H20, 0.10 mg of Pluronic F68 and 0.10 mg of

L-methionine. 36. A method for manufacturing a pharmaceutical
.compkqsiikﬂq«rhemrqm@ini@ltherspepitiohformﬁi@a@@mmmmw@rwr@ to
Surlagta e elRindi G EILBNAE dof LenfrBIANS EPd- SBUIRAIS#9S and

Pluronic F68, and a liquid diluent, and further 10 adding a bacteriostatic
agdMeSs(Btaa’ 0 bhenol and m-cresol. 37. A method according to
claim 36, wherein the surfactant is Pluronic F68. 38. A method for

manufacturing a pac d pharmaceutical composition . comprisi
o R BB e SR R B TR AR5 g o ary
PluebHie(py$<Erim Glaine, Fgiher | opomo STBBsastPFuronic F68, and further
placing a bacteriostatic agent selected from phenol and m-cresol in a vial,

ampaqule or cartridge,.39. A method according {o claim 38, wherein th
urh I RO RLComBON TRE od Y6l ALErALR S afcarelng Byany
maoitize fenex edicgrdaio $o fartherfcdholising M ethibbjreomprising the step of
forming a mixture of FSH with or without LH, or LH alone as well as a
surfactant selected from Pluronic(r) F77, Pluronic F87, Pluronic F88 and

Plufoliftig f8agRace R RE BRS AR B @Ttis's qlBRHEaRivie aecordinginsY
acasirthagrecelding dingharehethe aprisiataapisospigieib s .at2bpH of at or

about 6.0 to at or about 8.0.

A liquid pharmaceutical composition or article of manufacture according to

claim 30, further comprising a phosphate buffer at a pH of at or about 7.0.

A liquid pharmaceutical composition or article of manufacture according to
claim 31, comprising the following ingredients: rFSH, Pluronic F68, sucrose,
methionine, m-cresol, and an aqueous phosphate buffer at a pH of at or about
7.0.

A liguid pharmaceutical composition or article of manufacture according to
claim 32, wherein the rFSH is present at a concentration of at or about 600
[U/ml, the Pluronic F68 is present at a concentration of at or about 0.1 mg/ml,
the sucrose is present at a concentration of at or about 60 mg/mi, the
methionine is present at a concentration of at or about 0.1 mg/ml, the m-cresol
is present at a concentration of at or about 3 mg/ml, and the phosphate buffer
is at or about 10 mM in phosphate.

An article of manufacture according to claim 11, wherein the freeze-dried

formulation comprises 32.75 ug of recombinant FSH, 9.0 ng of recombinant
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37.

38.

39.

40.

41.

55

LH, 15.0 mg of sucrose, 0.052 mg of NaH,PO, H,0, 0.825 mg of Na,HPO,
2H,0, 0.05 mg of Pluronic F68 and 0.05 mg of L-methionine.

An article of manufacture according to claim 11 wherein the freeze dried
formulation comprises 65.5 pg of recombinant FSH, 18.0 g of recombinant
LH, 30.0 mg of sucrose, 0.104 mg of NaH,PO,4 H,0, 1.65 mg of Na,HPO,
2H,0, 0.10 mg of Pluronic F68 and 0.10 mg of L-methionine.

A method for manufacturing a pharmaceutical composition comprising the step
of forming a solution of FSH, and a surfactant selected from Pluronic® F77,
Pluronic F87, Pluronic F88 and Pluronic F68, and a liquid diluent, and further

adding a bacteriostatic agent selected from phenol and m-cresol.

A method according to claim 36, wherein the surfactant is Pluronic F&8.

A method for manufacturing a packaged pharmaceuﬁcal composition
comprising placing a solution comprising FSH, and a surfactant selected from
Pluronic® F77, Pluronic F87, Pluronic F88 and Pluronic F68, and further
placing a bacteriostatic agent selected from phenol and m-cresol in a vial,

ampoule or cartridge.
A method according to claim 38, wherein the surfactant is Pluronic F68.

A method for manufacturing an article of manufacture according to any of
claims 9 to 11, comprising the step of forming a mixture of FSH with or without
LH, or LH alone as well as a surfactant selected from Pluronic® F77, Pluronic
F87, Pluronic F88 and Pluronic F68, and subjecting the mixture to a

lyophilisation.

A method according to claim 40, wherein the surfactant is Pluronic F68.
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