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WO 2009/ 056569 PCT/ EP2008/ 064679 1 LH LIQUID
FORMULATIONS Field of Invention The invention rel ates

wo o00bhsssée el d of |iquid pharnmaceutical fornul ab@¢DBB2008/064679

luteinizing 5 hornone (LH) as well as to nethods of

produci ng such for L (o gg d of the

i nvention Luteini ﬂ'ﬂi %ﬁﬁ?{%ﬁpﬁ FcSWE
follicle-stimulating hornone (FSH) and chorionic

. otropin (CG are injectable proteins falling into
FlgﬁngjpggrgP%} gonadotropins. 10 LH, FSH and CG are
THE ?dem!cfnnglaaéwtgi the Cfi@ﬂbbﬂﬁfuid)ﬂ]édrmabélgicbr@;ﬁhmgmﬁnhsot?f Iutelinizing
infertilit reproductiv isorders in bot emal e
oIk 250 R T Ry P B P THAPB pr ocluced

by the pituitary gl and. For pharmaceutical use, FSH

and LH and their yariants may be produced
B?&%%ﬁ'&&ﬂﬁ?"(?'r‘—tﬂ and rLH), or 15 they may be
Lungiaicihge chokhone t [1e4)ur folieleadtinuginge mepastsal (PERYE NG Ukchbtionic

and uLH). FESH is used in female patjents In oyulation .
9‘?%88*6?9}_'%40531%re alW&Ct?ﬁ'ec%rﬂ[eﬂrﬁ @tﬂ‘go‘{?tﬂ ﬂ‘&nc'ass of gonadotropins.
LHYFSH shd O avel @ad ldAd)andan cambinatietlinrte® trediednt ¥einfertility and

.treatnment regi nen

technol ogi es (A In a typical
ropE G R 5 R (BAIS 2t BB BAHOTES i 5t or od
daily injections of 20 FSH or an FSH vari ant (about 75

to 300 FSH da for eriod of fro bout 6 to .
In0e. TS Ry a1g rrodursd R e Piufire He Lo Rliarmapsutical use,
FSInghH_QJI-{ e6d gtearr\@alﬁant_@m@j ts;a ip%du@%& EéSbHomtmmyi(mﬁ b&d rLH), or

adm nil ster | I Nj.ec on (0] or an var|l an
thER Rl b A0 TP the Sr g 8y SO BN CpaTR R GT (LF SHA AR

6 to about 12 days. 25 FSH is al so used to induce

ermat ogenesi s i.n nmen suffering fro | i gosperm a. A .
PSR Mot DRl sty Reibiption o oy anfl T SR QIas idgarian
hyfdef]s_hirr&flﬁieﬂ (CoHder ta\sisigt@td r}éﬁ&iﬁh&tid@a&cbﬁ?@giw‘wk‘ﬁﬁfwa typical

a | evlin an | rovene A n sper count, I1n nen. . . .
treaPeR} eAEeN R PYURISRCRHSIDT GhbREThs GHBRISE T4 nisgliogs of
FS#H oflan FSHYant Bbolt5 & 300ed) FSHfd@VﬂﬂoeanJ@HE@ﬁf Forinrhbout 6 to

parti cul ar

i nat i ith ESH in 01 and.i , | .
atfot i daes- S et TRapioly FEo fos o a sy BBt DX auaion.
a patiene & @d(;ﬁﬁi@@ré@déﬂrlzl,injéumsa@fs FSHQE%E\ %\/\Hﬁo {@tann gatil‘ogmmo-esoo U

ogonadotr o 1 C (0] a S A rou or
FON BRI aprunld o 0881 Shod Sdaye g O onl pat Pent s
in which enbryo inplantation or early mscarriage is
roplem ,LH in conbi nati on wi.th FSH_has . .
S B8, PRD Sk 16 gl B0 T SasasiSin MenosugPana iam gigospermia. A
regmhdredsihig MeO | IERStPaUsRs Weskadnt copfbimsion WVIB) 2'800 Naetedtwice
fr th urine of postnenopausal wonen, hMG has a 1:1
W?%h%{ a%?’eﬁ%ﬁ%‘iﬂ?sé i'r{/iaPR‘).eV' DB YiEBIEHY In sperm count’in ‘men

sUflelihg-P3Mp 6§cHa dBtrophi Ry pagbRadidm (BergaesTer a/eaegt)or as
LH and elicits the sanme responses. CG has a |onger
circulation half-life than LH and is therefore

Lt¢ el iy farasid patierts iro@@niaiedtiongvithsest GeOPhind. ik @OHI, phtiyularly
inLl_pslespalfli%re]tg hlaoing%/eray/nlgw%cr?aloégr%uﬁrllﬁes&s rcr)]r rrre]zs(l:stetmhcee tg ﬁ_'ursg(lm as
women suffering from hypogonadotrophic hypogonadism (HH, WHO group |) 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 gonadotropins (hMG) extracted from the

urine of postmenopausal women. hMG has a 1:1 ratio of FSH:LH activity.
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peak and trigger ovulation. An injection of human
chorionic gonadotropin (hCG is 5 used to trigger
wOYMbatdsen at the end of stinulation wi th FSH peT/8P2008/064679
m xture of FSH and LH CGxmy al so be used together
with FSH during stinmulation for 01 and COH, in order
CE A 8l ifeSAPL 4865RIP1 95 b Pl cidtSntie a?taﬂtﬂqusﬁ%ﬁcﬂsr & das a
lohdbr'\Mitc@BtidahACkfb \hdry LIH %ndd§fﬂierré\"@fee@orﬁrﬂ6ﬁly Ql%eé Ié\@%elon% acting
nmenti oned above, 10 FSH, LH and CG are nenbers of

SONERGEF AV (-G db 9P &1 AT BT O FGHAPTY 4 HATIC thg getural LH

péaROJrididl?@gérrWu‘lHti@nsAh Mk &lonngF Hmﬁémal%r(o-ﬁ@'@ona-ﬁbﬁopm (hCG) is
menbers of this famly are. heterodiners,

US&H tg frigge owultion A he ?”d phatiryigiipn vih GPE ¢ G‘W‘H@é’ﬂ‘ I'f%l’" and
LHYCG ﬂﬁ’é(}ﬁél!i@'b@msed 'ﬁég%ﬁl@éfrtWﬁPﬂ%H Heang @ﬂﬁﬂlaﬁ&ch(rftﬁsd?Dd COH, in
ro

het e i mer consists of (i) mature 92 am no acid
orgery Kb prYidsi hH=ACHHY §W§¥mu'ﬁ}'f?rbl‘f‘ é’?%‘%ﬁt? dn Vs Hrgptivity s
delsliBbIBt §1Rh abhdaTehtons hioveenber s (i . e., chorionic
gonadotropin ("CG'), Iuteinizing hor rmne ("LH") and
thyroid stinmulating hornone ("TSH'); and (ii) a mature
FSH 1 REhNCPetneBER of YRURdtErddfadr, glﬁcéﬂﬂbﬁﬂﬁ]drﬁ}lof’?@%mlly that
(Shone at al., 1974 and 1988). The
algppinetudas ﬁ@ro@oﬁ@lﬁﬁtg‘gotﬂormoj‘et@@"'r)ramﬁr aegesgioh i derily are
h&ér}éelﬂ%rr@c%h{br@inﬁ% é“@r‘\w!atﬁv—s@ﬂhﬂlt THd JuinTB LI Reld k8gether by
am no acid beta subunit that is unique to LH (Keutmann
nageoalent liotpeactions. THNGrdwg@nat SHI (WSt gipterpilimpsscagsists of (i) a
ma_tﬂPé'@@gﬁmolaQ@(ﬂblchﬂ?gteﬁHl 2P &%nhe\ﬁ/ﬁ‘lcﬁ’ WRUNE ESmRion tb B other
gl ycoproteins iay be prone to dissociate in
humggnrianaity 6\$§1be€ﬁjé' -0 cherioaica 8enasiet@pinh("aG" privismizing ihgemone
(Mﬁfaﬂettﬁ%uda&ﬁmﬂéﬂ‘r%f h(?r?‘rﬁ)he'(@féﬁ) Qhosﬁ%l Aot P8 1A% dhfo acid

subunits leads to °l oss bi ol 0gi ca activity

betars el thalgis payReyto Fl@'}’@hor?% ef 1%74T@Tun$9e€r)eBh€f gpman LH
he%té%&ﬁ@r‘%@h’élﬁﬁ of li %e%aﬁ#@@?éﬁ%"é&j § prbt@lneélbr‘l@éhbu':%nd

['ised (solid ormin vials or
("h@rﬁ@mreé%famrrm beta|suawdt thsblswquwé@ LHGKeymang igépk. 1979;

ler‘ng&%é)fet ahoiggat M@dé‘@@rﬁalm@@e Sf%ﬁ?dl'h%talahggﬁi bbta, subunits of
solution for injectionis fo reconstituting

the glycoRraisiis maxbe pmed@ﬂISﬁPQIﬁev@WU%b@ns dpeda intgraction with a
préé@:r{/atrveFQtﬁrfac@éﬁ‘t' LAt 'o@rﬁbr'é%@kb?én'tsonD%‘so&QﬁHnr & heduBYRIS 1BAds to

erstimul ation injections wth 30 starting
'0%@&0|%'03?5‘C‘I'Uyt(89'60@tglﬁaaéfﬁ%"‘w e rended for up to

about ten days. Depending on the patient's response,

up to three cycles of treatnment with increasing doses
F%T' i gpmadated éoryigiamusguiay (IMd prisubedangays niFiCatinieation. tigdl is
Slﬁﬁﬁéoelﬂtlyéﬁhlliéggleéd'h@fjfotrtﬂ in r\/%%’@ﬁéhf)éﬁl@s Bf 7‘§WJ/V|'aIa£nd3f1 50 IU/vial

I se terital with [uent and adm nister it

W'ﬂhﬁgﬂelét'fél%f afpetdoryeaenuhen sloreshator2® G sglutingsfios injection is
foinﬁ’&ﬁbﬁgscdngﬁtﬁﬁﬁg %7%9&?9ﬁsﬁd ﬁédw%trﬁ%@r 5t FRREMAIWFI). For

for FertinexTM (urofollitropin for injection,
OVp;Iﬂtlpm igelyctiogr or wntf@ltegn@wm Hyeessiimwationy dailyokections with

stéfﬁc_rg’ro%fsgé I#55 |G GOBaIrlUjQPéjpecoM%end\é@ PPy 9)5§§glﬁ ten days.
P EP2008/ 064679 3 FSH has al so been fornmul ated in

DeRanding; agihe PaBiert's SASPRSE  YRIiesthrael eyaies of Seatent with increasing
dosb&lof FSPr cANROULES Wit %bﬁll%ﬁ)ﬂﬁ@lbﬁiﬁ{ss tﬂﬂJﬁétlern?@I‘eﬁwred to

stabl e and active in storage prior to use. Ml dose

rerRQIHARS i Al ehiyoP Bl MnaeHBl witindlst jadmimister it
imPiALG BfdrOfechRstiiftPn BHla daily basis [Package insert N1700101A,

published in February 1996, for Fertinex™ (urofollitropin for injection, purified) for

subcutaneous injection, by Serono Laboratories, Inc., Randolph, MA].
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5 nust also remain stable, active and relatively free

of bacteria over the multiple day adm nistration
w@eswoshseafter the seal of the anpoul e has beepCT/EP2008/064679

conprom sed. For this reason, nultidose formats often

contain a bacteriostatic agent. LHis fornul ated for

FSl’%F‘@%rﬁfé’cQﬁ%rfo(theSr'”Q?Hbﬁ‘ﬂ%'ﬁedé’@% grdcpuifidesschquishformgfs, in
vidl§, orl&npelie. i fhgleNdbseoRirhhis SRkt (re@lairddtablerdRd attive & Storage

or anpoules of 75 IUvial with a shelf |ife of about
PrioRé Y=8ar s when stored at 2-25C. A sol ution for

MR @&t foRRath %Js@h&&ﬂwl;bbémd“ SRBRL ériouéidtlﬂg it §8rdgeapidl td s but
product with water for i nJ ectjon For ovul ation

mPﬂcﬂﬁﬁ feghpin Btablsn eFie Eﬁ/aJWP'é{rfr%y‘ffet?%‘?rWV&( ithighmuftigle day

admRRs AN geiow After S sedl A the arhpo 86 hh®BEeMbdphiddd. For this
doses of 75 11U to 600 IU LH are recommended for up to

reggilmultidgse Krmgisyftenepnigingd Bageo s AIPBY Resear ch
Systens ARS Holding N V.) discloses a phar maceutl cal

conposition co n solid intimate m xtu
LK d% BT HRIEH nf Oé%tra"ﬁu%ctgiﬁ%l(I'Mél%gs%ﬁﬁtéﬂ?oﬁ (%ﬁ)cr'%%fé'on LH is
s bngbﬁnwophms@d)(%n@abwm WhiE Br Siny6uIBE of 2| URRalOuifhld sidtlife of
i ed Research Systens_ ARS Hol ding N.V.) discloses

abé’AEtt‘é{BHéaarS MN§Di BlOpita Phefc i CAaISOB’tHﬁﬁofgf tRjggiion is formed by

re@éHHﬂfdtlﬁg NBe NRPAMBEN PRSIURL A \GAreF Ifmhfécncgpmﬁgt FePblulation
hCG and a stabilizing anpunt of pannitol

)
an og7 oarroigd &’aﬁﬁ%diyﬁsrsémﬁl'a)t'oﬂl bt |cgajeaction, W&'ﬂu iSkingaily
.nJ@cﬂ‘dn@emm-siémﬁgidoﬁé&ff%qgw@ BO@IU CAMNRE fddohieriNér | 18Gbout
follicle-stimulating hornone (FSH) or a variant
tep d@¥&of and/or |uteinizing hornone (LH) or a variant
thereof as well as a surfactant selected from

Pl ur oni c%r) F77, PlLuronic EF87, Pluronic F88 and
By Qir o1 SOR6&PRIgd RPsRRIa) 195878S (‘AR Heldit V'3, disgloses a

pHArHELQHES o’énfﬂb@lﬂé@c@rhﬁﬁﬁné argalid tibife MB@IRRIdf YoR&dotropin and
follicle-stimulatin

ornone (FS or .a vari ant
a ptaRirgipg a@ﬁH”tIQEtslé?rﬁ?ez ?'ﬁ@e OhlS‘rCt?gH)é}%' 'EPi)N'tBng'y&'r\‘?ar i ant
thereof as well as a surfactant selected froma
ol ysorbat including Tween 20, Tween 40 and. Tween 80.
ERD $19 867 oAvalied (Reseatoh Pystems ARS Yioiiing: Nodadlisgloses a stable,

liqURr %Ha@hbéé’bh@émpfohﬁjo@moﬁskﬂombnﬁﬂg FeRImbidn@Nhuman  chorionic
containing an alp and beta subunit, and a

995PdtERIA N aé’@lae%t?@tﬂz“?g %’ﬁf’“'ﬂtﬁ’é”@nalﬁi consi sting of
phenol, mcresol, p cresol, o-cresol, chlorocresol,
enz 200 /05 PCT/ EP2008/ 064679 4 al coh
W Rl e T ZROBE 0P S TR Sl e

pHalrrhgaeutub@né@hb@wdmmcombhgﬁg orauucle%mmtaiﬁa@lwrr@hbomsm or a
SO |umd .%%E?? cetate and thinerosal, or m xture

vriRRY BFeq givziRg demene (LM eice 280 1*@8'7"8% 23 well as 3

sutfaetaht $dedfedvrdm mllﬁ@h.@% B37,PIMonicrRreRiukshd FEDaRPRIukIRFES.
consisting of FSH and hCGin at |east one

pharmaceutically acceptable carrier. EP O 448 146

WOAKAE4N-1¥826 dissed ORI 58 ADi ldiseRRes a freeze-dried formulatlon
nadotropln contai nin hilisate conpris n%
0%&15@& PHB'Pr?“HWJP“Hgs'?%%PP? z(FEE')é}'%rﬂJH’t”'%?ngereOf and luteinizing

hdlineAs PAXydriLvaihdthereof as well as a surfactant selected from a polysorbat

including Tween 20, Tween 40 and Tween 80.

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, m-cresol, p-cresol, o-cresol, chlorocresol, benzyl
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10 salt. EP O 853 945 (Akzo Nobel N. V.) discloses a

I i qui d gonadotropi n-containing formnulation
waebavastsey i sed in that the formul ati on conpri SEST/BEP2008/064679

gonadotropin and stabilisi«xg anobunts of a

| yca box idor asalt t ere d of :
bk eaeparaba’ Bisinatvnioert dvl nend i difef openzatkonium

rﬁdrﬁi@l Bedz'e@hdindmﬁ otiiBtidelsbainm @dhybidatétate drd Wahdrasdl, or mixtures
gﬁr for single-dose or nultidose adm ni stration.
mQWO AR e8Es ¢ - nvention It is an object of the
invention to provide liquid fornulations of LH or LH

arj hods aration, and ne
wEBRb Rk o EPRES LD drciises RebHaGr g ca M paRtioR Fonsisting
oftASH-RAMERCG o af I8adtionk pfathhSRUEN$ acdptabile dartier. St
aspect, the invention provides a liquid fornul ation of
LH or an LH variant conprising a purified preparation

ERf OLk4®r 1461 Ma«z’canm V. pndisclosebali |siabh|l2]d agonklotropin-containing
ne or. salts thereaf and/ sine or salts L
v EBisgls Cortrish b SeIORSR R Sotab A vttEe o1 oFF lreheayiip acid
samet hod for the preparation of a liquid 30 fornulation
of LH or LH variant conprising the steps of a) formng

a solution of LH or LH variant, and b) adding to said
ER 0D U85 ID43 %Al&l@i INoBEN QN |IyDUistIods @ Yl NgoHdoE8pihontaining

t her eof and/ or, sine .o Its thereof. In a thi
folatis’ chAiECRHvin dintoheyicabaa o cogBies FoforasopE and
stabilidisg iahouatsnu atpdlytaﬁtfoxylﬁﬁahbi 6 aldditvidetedntand of a thioether
C"PR%’“ sing the liquid formulati on according to the
91on hernetically seal ed under sterile
condltlons in a container suitable for storage prior

Trg%l;? Ir?{agmsypﬁe&%o E?ﬁagg;d@r&?%@wag?rﬁg%% ot aa}_I-Yvarlant either for
siffid-dEE2 008184 mibisiration. f our t h aspect, the invention
provides an article of manufacture for human
phar maceuti cal use, conprising packagi ng material and
Samaniny af therineemtsr sing the liquid formulation of LH

or LH variant accordi g to. ent]on an ,
1t 5,26 eyt e, PSR e iobigb LBV BRG] or LH varian
mfambeg lfcﬁlthehmfpparSE(ﬁw ﬁnllj g’imhodd”fblclheir bﬁ%r@fﬁcef gtidahat v@emir?ry use
. for atio e over a period of twenty-eight
'”&%@@%Wea}&a{?@mygfsp@% he first wuse. It is a further
object of the invention to provide the use of a liquid
at| of LH.or 10 LH cor ing to e .
I S IBh Pt W AR T PreRs & Hoie SR rILE pofie L varian
cdnigiisingr a IE)SHletﬂbrIe@BtatloBrdf eH dleBH][VaptahtoranOfa Elbbirl]iﬂh@\a'nﬁgmt of
Fi gure S chr omat ogr aphi c
i ¢ 5815 BT onPoeT BE of a8l T ormut gt s wi th
di fferent concentratl ons (6 12 and 24 |lag/m of
contajners é)syr e and

r-hL ca
In¢q F?‘?}z?ﬁ'a 3FRest lmﬁerﬁ RiOMdes @ nietWP(ﬁ m%géeparaqlon of a liquid
fofradilBNibredfi LONST, LH variant comprising the steps of a) forming a solution of LH or

LH variant, and b) adding to said solution a stabilizing amount of arginine or salts

thereof and/or lysine or salts thereof.

In a third aspect, the invention provides a presentation form of a liquid formulation of
LH or LH variant comprising the liquid formulation according to the invention,
hermetically sealed under sterile conditions in a container suitable for storage prior to

use. The container may be an ampoule, a vial, a syringe, or a cartridge.
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dotted lines correspond to4 filling volunme of 0.25
m ; the dashed lines correspond to a filling 20 vol une
of 0.5 m; and the black lines to a filling volume of

1 m. (A 6 lag/mM r-hLH fornulation in syringe. (B)
hﬂ_}% n}] asr;[):%tattﬂﬁég Lﬂ?éh@én' %vn’d@sﬂj %ﬁlblggﬁam%ﬁafa&grel R8/nlinan

fpbamuacaumqahuspm comprisingl g@ckaglgg erish And arQOﬁ@Her compnsmg the
fllgﬂlmf+rﬂﬁ1!la%9n LILFY%F Lﬂ%nar(t @:co%&nb 29l invenbidrtand a bactenostatlc

ation in cartri eaks
tagket, wherginssaid Rerkaging meéebewﬁtsss Hibe) fapish dncicites fhat such
st RABdh Wiy S 1Rd1d baer REp&iodDf wdrtyrbight ddysloe drdater caftghtha first
non- coval ent bound), while peaks at higher retention
t4fe (about 9.5 minutes) correspond to the
free-subunits. AU absorbance unit. Figure 2 shows the

(C!QF éa\nrlg}sonm%& Otfg‘% Eﬁ&gmoa;?ﬁv (9% t(})'trg% EIJPIQ gcﬂr'][ﬁcf ﬁ)rmulatioc? of LH or
Wik yeoiant a@ercmmﬂguthemvgmnoafm pembiaptiopswit liasid fgumygfions of FSH

ﬁ?ﬁgﬁ% ¥&l y SAC/ 500/ 24pgBACL_cart and
24pg cart. (A) SE HPLC perforned after three

days (3d) with storage at +40C. (B) SE-HPLC perforned
eﬁﬁ@rdegémtondﬁ)tﬁeﬂ&ﬂ\)mgé our weeks (4w), six weeks

3 nd_t.hi '
sFt'Q\g?‘r%deSh Ws iﬁgpsie@m%agls&{) c?]]r raetatagr%%ﬁg . c};’\“@eﬁl@}( (S#de’Y' Jfr?-hLH
i fovrmdtions with @ifferetiicdndertratmnmi®,at2 mZ‘bﬁgfﬂh of pheldke gentainers
I(rs])\/r%{ag P Fﬁr\{ ?15}?% ?ﬁéﬁgﬂ\é&?rﬂ%@{@ﬂs Bist 2y ?ml)Pﬁ'ﬁ’&%rfbl‘nﬁﬁatlons

or infertil treatrrent
jin ammmtcah It comtain phaspliste puEfes, smemromu[ a4 30, |regipippine,
%gg%é&téﬁfc%%zlﬁgm@gwgﬁ't@7ﬂateﬁ fom {nﬁcﬂéref'ﬂfe: dokted lines
e odal nen e I qUul e nven
oo 2, s BUDS L APoT o Pasto e R, ol Rhy 18,2 fing
TeRinsalbft tablna ardperdiackdines tes diling ivolymefof tihml. LA e,.pgmu r-hiLH

Vfa {/nlélﬂ?q ﬁn gfnnggbﬁzgwé;g’ﬁl' fHIB foﬁﬁ.ﬁ ol Gartrf 85 I"(?:) 12 ug/ml r-hLH

reven |ng or reéducin 0SS
cfbmadatuowut syrioge. (B) 42 u/im r~hw fasmulsijon imsrBNddey (Brfg vo/mi r-hLH

afgmétloﬂfm SPhgRf flﬂcid,' N%H\??—ﬁu‘?rforﬂﬁjﬁa'tlbﬁm bartdgef The peaks at a

m ni stration, Em)e ohatbet
fretegtieh dipre ‘?.fo%59‘@‘””1@6n@HFFm"Sa"Qetth'maﬁ% eterofiiqry dalpha+beta
| dupBnitslilhked MHreughta ReH-88AaRNt Brundl, wh&ié pasiedathegher netention time

b ud Sl RIS B el A o e

not imte uman
LH or "hLH', whet her produced reconbi nantly or

I |’s§ltlr%tf ghgvysogﬂ h&%ﬁ% |§&# of B %%a&s of RGtetddins Q:falculated by

menopaus ex resston "LH variant"

IS
reemPLf:ooreﬁbeﬁwmnpw@ Aesl adthpwsthai ganehinaign gy baptpriostatic

%Qelﬂ% aeish cﬁﬁﬂwfsmsocmizﬁpgeﬁm%dnoand)aet/t@!s@n/mug eart (A) SE-
er - subuni t mkage fro

man LH but e n
L HPe Raoged e (BEe, Saya! 1] (P Sl 8t A s o8 SE-HPLO
r gdrRrded aftdriagraliiald (8d), Gburameeksl (v, ailveteko BvOr eight weeks (8w)

and thirteen weeks (13w) with storage at +33°C.
Detailed description of the invention

The liquid LH formulations of the present invention have improved or more suitable

properties or stability, and are useful for infertility treatment in women and/or men.

RECTIFIED SHEET (RULE 91) ISA/EP
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m xed fornulation, to elicit biological responses
associated with LH, such as sem nal 20 vesicle weight

wa@a009/0sBthod (Van Hell et at., 1964). Bi ol ogi CRET/EP2008/064679
activity of LHis evaluated wth respect to an

accept ed standard for LH Measure of activity is
IneRpPEdeErf ignhatiraentathicodariduietyigiiops nef Ithﬁ?l'f‘Y%nt'@f‘ are for

su%@utblhé&ﬂ a(n'dké!r"ﬂtbamdé&ulbﬂm ﬂé?h I nternational Units per
ilitre of solution

MUmnM = 25 :
ThP GB‘@?%G’@W?HS) or ﬁ&t\aq'ﬁl’ é’rfntﬁtal Eﬁ)’ﬁa‘?r bHi yariagt digpidyfosmuelgtions
a(%ér ©f th &l ehfiort Bl% HiR5iRaE &Y Jrefcplifg oF rddRREmgNbsINX &tivity or
5, ubllshed y the National Institute of Health,
Stﬁé'tt}ﬁeé’tﬂa Y NERYPR. arUHaéPe(LI—IOf\/éP? apifectiyenase gy diﬁ?lf%*?j“ty of
adminigfitichll el ADbE afRiaBO6he 6ﬂﬁ%d@3fré@%6?| desabbYeorkort, 88se of
isolation or purification fromnatural sources as may
usgeaRthidedif@e, or by chenical synthesis, or any
conbi nation thereof. The use of the term "reconbi nant "
refers to preparations of LH or a LH variant that

Lyleiniaing derence 9ghHt ARUTRENGEINIBleEmsi tha kb Wcte@@ﬁr?of%&‘)ﬂgth

m&BRE pfdddin EWRIERigcIY¥as, Bat BSAQLRRRY. to%&%@ﬂp&e"rﬁﬂ" awhether
nmet hod of expressing LH usi ngfreco nmbi nant technol og

prP§U°§9 EQCQWQF‘@BW &h '%‘?'atSkaéQ"S} yrearc SPHSesi B¥Cht AE tbﬁwrme of
poREAIRINEESa WHFRG. Ng  an al pha and beta subunit of LH,
whet her provi ded on one vector or on two vectors WO
2009/ 056569 PCT/ EP2008/ 064679 7 with each subunit
Tﬁeagkmss@orsaparvahmpr@maﬁf to BRcEHRSAEs! 1ABSk Intbl&AIERPEiFBring in
patent nos. EP 0211 894 and EP 0487512. Anot her
a"@'ﬂﬁﬁﬁ'ldéeﬁ?ert%eg'bﬂ%y@lt'o? BRHDiOh Ariptef é%*PHﬂbtl“Bb%etféom human LH
bR eREbiERg LHLdcsvily the use of honol ogous reconbi nation
to insert a heterol ogous regulatory segnent in 5
operative connection to endogenous sequences encodi ng

Trtehfénﬁueeltw.t smolfeldnbh 83 HlesRrd Rethel dbilfyloPRAAM RhRIHtion or a
pl i ed Research Systens Al RS

no.
miggel mrmg"em*y tOPeBP'F PAE’S'Cé{ EFRPNSES F§SerRDHMED Lbh spedps geminal
vedRRd warjhei qain’ dedhcd (\Part MRIIFSHaPr 0g8eBidGgial ddlvity of LH is

full-]length mature protejin whi ch includes, but is not

e"lall#?itetde"(‘ﬂ'”t @Sﬂmaﬁtgﬁeﬁed Herglard forwhlet her pr oduced
reconbi nantly or isol ated from human sour ces, such as
the urine _of post menopausal wonen, The expressi

Megqstre ghactiyity is ‘?"é’”??é%f” interaatiopabdRts pergaill PE%QJP@ (IU/mi)

ordinf IM¥ganthtéMatichal aIAit80p&C indllliIRARA WE NYofutiod! WHOEM). ak1 qxvnum =
attern or. in inter- suBunlt i nkage from hunman

1.9 0 H/BYk ARgnesratioasl Uit y8 Cai’fﬁléa Erah dexetipq trytheu 'ﬁeseafCh

Réfeledté MedgenfNdte Nef €355 gublistd BPithé tNathaRskiEd of Health,
formulation or a mxed fornul at on, toelicit

B%h%ﬁd@gM@SAa'}desponses associated with FSH, such as 20
ovari an weight gain in the Steel man- Pohl ey assay

'_;Steel man et al ., 195323, or follicular growth in
Bl ¥Rt CamPe PRGUCEE Y apy giGRtemethod %H@Féewq rapdly. by

is@aiibroer pe¥Rbiict edmbyatilal kagREeGs hay beXBENa8e, bby @héMical

of the nunber of follicles having a
synthesis, or any combination thereof.

The use of the term "recombinant” refers to preparations of LH or a LH variant that
are produced through the use of recombinant DNA technology (see for example WO
85/01958). One example of a method of expressing LH using recombinant
technology is by transfection of eukaryotic cells with the DNA sequences encoding

an alpha and beta subunit of LH, whether provided on one vector or on two vectors
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mean di anmeter of at or about 16 nm on day 8 of
stinmul ation. Biological activity is evaluated with
WO e®pesdsed 0 an accepted standard for FSH 25 BExcapbm®ss/064679
of FSH variant include CTP-#SH, a long-acting nodified
reconbi nant FSH, consisting of the wild type
Wit eaphstieHnih heving ﬁygp@ratemrgmgtﬁﬁ,, 3s desciipetin @’qﬁ@pea@a%@%wo&

Ep o h kgl Jpepie glgspE1hCG has been fused to the
Cterminal of the (3-subunit of FS as described in

A1 eBPlosd! (e 959 7 FREOmTPMaNL SeNBoGY I DioBse LI By e use
ofl H&ﬁnél@?é’ud Feisihat@he td hddht @Tﬂef_e%lbg@sskétﬁ]léio@h@é ent in

nol ecu consi sting of the foll owi ng, sequences ro
ORQratE n§IRALCHs te- ?WH%H% SeqUEASES Gé?f@@qd*l@( ili@”itﬂsaf '—H as
deabriid /¥R @tﬂ@ﬁé%é&t@&t H@TEFEBZWS@@? Hied Reyaarcai SysteHSHRS

Si gn|f| es the (3-subunit of FSH, (3hCG CTP (113-145)
H@P"Qﬂl"h es the carboxy termninal peptide of hCG and

aFSH signifies the a-subunit of FSH as described by

Klein etal. (2002 O her exanples of FSH vari ants
FQlla e i5a NoETEw o6 & Sags HEehlRIPY "Bieat to te FSH produced as a

fum@h@ﬂﬁmb’@?é ercbteﬁlh Mﬁ;hnmwd@,%@tt.@elot mmtéaetoamna;mdisw or "hFSH",
3-subunit, as disclosed in 01/ 58493 ( Maxyg
W*ﬁ?é*r‘%ﬁ rzfaqi%ewe%m*an%mémtﬁd &g W%S%\Lﬁae%fueh a?\éﬁ‘e urine
of%étmggausaawgmgw nmol ecul es with intersubunit S-S
bonds, as disclosed in WD 98/58957. FSH or FSH vari ant
can be produced by any suitable nethod, such as 10

THLERBIBSIFNASH vByaritsRl mbaknto Wnchibhid mtse Qﬁ‘oléélﬂ’é@ differing in
nat ural sources as may be the case, chem cal

angipA gl pequepre. SHYCOs YRt AR ISR & H%H'E%FFSUbF'HE lipkgjgeofromdyyman
FSRbLBNiFRGFSHagR@pr dance Wi th the present invention
may be produced not only by reconbi nant neans,
i ncluding frommamualian cells, but also 15 nay be

THUekh igélivity” amr@hitey tobF SH qgfe@s’:tto He WA of &ussH%mimar@n or a
urinary sources. Accep t abl e met hodol ogi es i ncl ude

mixge SEMRAEaT: e delich t?-'ﬁ'k’@!cal gspanses ﬁ%@ﬁ)a tekydiRe Fati, syeh as
ovaii@® eighicsHa- |Ff0ihleaBte%1m@{ Pol1dP Xxksay DetlBin &.al., 1953), or

§1994) Fl ack et at. 1994%] Val ove et al gel *72

foicudar growdin 8 ffm'emet efftFOlcutalt griowthh i asfe'T@ patient sgn be

evBRtdebyultRdsiny, Sbreéxanﬁfle |ﬂd6i*nﬁ§ 8t Bl MEMbdTesEsllitIes havmg a
i nt roduce a formul ati on present invention

meg AR gt A GA0PEN{ 6 MM r?é‘e%eyt ?lé’rf shmutagon rRigpgigal aCt'V'ty s

eVaIUSERBRItPIespE fslah bedbptethBad®irdiTor P8H. ent * neans a
mammal that is treated for a disease or condition. 25

Patlents are of, but not limted to, the follow ng

dFﬁlézsﬂof m@mnana}w.ﬁ@ud@w PSH, @qbhgectind AvdditRed re@bmbtnant
the |ike. The term "aquequs diluent” refers

':Sf’|'|I qeRN$isting vinihet Wil bhosneestR4nhane 2 hA%(ufb&c%Jbug'bl'f\'/é'mlch the
cﬁ?%qg%lﬁﬁﬁeB%&&ﬂ%@ha§ BL&! ¥1s84 td(‘@.%% terﬁlfnaﬂﬁﬁ/thg% gﬁﬁlt of

us one or nore m sci bl e sol vent

F%w%@eﬂcagw i lsaRsivelcrlsEPAR)ee B dein 4 ak (8003, Absrt inelugded is

single chain CTP-FSH, a single chain molecule, consisting of the following

sequences (from N-terminal to C-terminal):

BFSH BhCG-CTP(113-145) oFSH
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salts or other excipients. The nore commonly used
non- aqueous solvents are the short-chain organic

w@bmolsdssy such as, nethanol, ethanol, propanoPCT/EP2008/064679

short-chain ketones, such sas acetone, and poly
al cohols, such as glycerol. An "isotonici t&agent." is
whereignipforin ¢ianffies thgg&mlg}fyn&l@gﬁ%,l PRCE T ER i &2t 14Plasignifies the
B {efmal | bRRbe LRAT G ddhifes! MMUlsAblAN of FsH
Cdﬁ%@e{ﬁt tﬁ.eié%%t?}éff)owb;%f ta\/\gt(gi;é ac%@é@scelelna Sﬁ%lﬁbrgness  as
deshabeddnyeKlein afeht(z®2)wi th the fornul ati on. WO
ofB0% ke JCPSH aRABHEORARe FPTRBMBAEs SHAh A additional
gl'ycerin, are conmonly use or such purposes at” known
glyamsygletit attésomeordOrdted isutheadk! end/esofesubonit,yasgistiosed in WO
Waled ut \are.not limted to m.n aci.gs
oty ey B om st Rty o 30 PG 11 3or g0 ovsssas
angldth il motdeh tes ivdtb)inteesotusu§ -« Isonds cagydiscloedtin ¥¥@ 985865 0se
and | actose). 5 The term "bacteriostatic" or
"bacteriostatic agent"” refers to a conpound or
FQtbnpost3H overiaatideoh the groduced! &y i eny t suitable asetbod, such as
terial ent. A pr (Y H H. varian
roBBhbA AR EY 1 BT ryrosRoF . Faureomotie 1Bl B he case,
oryehemidal gynthessiss or atyatamtwnatioartheregful at ory gui del i nes
for preservative effectiveness to be a commercially
10 viable multi-use product, preferably in humans.
THex B8Pl esF8H \meiaht uses irmbtasdanvel witke tEpheraskent mventesomay be
-cresaol, po- , I cres Lcoh
B s B SGTRO . TR sinn OB Aaa Bl but aso
may Ke) putiigniz ko othem bickpical deyrceenaethhani foom clrirary deprces.
i t b l.
AGEREUE ABEHEREE Bl B ine (LERRARP bR AT 85T Kgpre o
alt (0989 Gerparfoliak et glo(MPO0)n Mhas érat. (9% kinevinet al. (1894)a¥ alove et
f har, [ i ' fornul ati ons
ol 3o P i RATt oo b K B PRSI0 “cont rol 11 ng
the pH of the formulation in the pH range desired for
th or.nul - at.i qn & ers.for ¢c rol i
T e gkt FORERBIG P Si Bus ER ol RUpl SR g e
presasit utlentiruintartee 20dynof al patieneth heed shereofconpeadreddisedse or
Coﬁ%?t@hate, acetate, citrate, arginine, IR'S, and
stidine. "TRIS" refers to
2- am no- 2- hydr oxymet hyl - 1, 3, - propanedi ol , and to any
Trgehfe'rrnﬁﬁago%lti%" L% gcrﬁgrﬁhgfltﬁatslgltFeta%&e'fcﬁ% - gidela&h &5 AnGition.
urfers are phosphate bufters ~w sal'ine of "an
Paieotspralof,dus adttlimiled tdhbe falomngodrgsp hatran boifes robraired, @gsine,
S [ cont ai ni ng phosphoric acid or salts
bc{vﬁ]& ggg%aggj?nueslﬁ%d to a desired pH Generally phosphate
buffers are prepared from phosphoric acid, or a salt
f asphori.c,acle, dncl udi. i
T S A B re 'Y L8 Ole ol OGBS ier. Aqueous
sopleos pystens meayibe @meisk saely df watdreoramby censi$t ofisvaterquiisuome or

t ASS| ' ] [ t.rd hasi.c t
AR RSEALIE N G fhBASREro SO0 A BRIy Suters.
saks @mmother excipiantsa sl heymp@t esnmbnly hised conraguagus adlvents are the

Pho a uf cqyer ng p h o
SthBoCr%hBQb%fﬂan%Ha&‘S{]%S’gg%(m %éHnleghérg)rlf dgth%ol, 'B%pa%ldﬁ sHSPt-chain
ketones, such as acetone, and poly alcohols, such as glycerol.

An "isotonicity agent" is a compound that is physiologically tolerated and imparts a
suitable tonicity to a formulation to prevent the net flow of water across cell

membranes that are in contact with the formulation.
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preferred ranges fromabout pH5 to about pH 9, and a

nost preferred range of at or about 7.5 to at or
W(amm)sﬁﬁss, nmost preferably at or about pH 8. OpCBBPINL064679

term"vial" or "container" agefers broadly to a

reservoir suitable for retaining LH and diluent in
Coppruiidseyicht &% 9fYeedn. a8, CERAAPY el4sedf F0n SYLR | PUROSES o7 k”OW”

cdﬁ@érﬂfaﬂ‘roh@@tH&%urtaﬁlﬁ%ﬂt@rﬁeltyfayehfsl ifgese, bbt ér%trf%ﬂ I|m|ted to, amino
ages or other such reservoir surta

aQ’f@l ?r\mg@"@f(e\m PR @5@@‘6’9'”%@?;‘%@9@@%‘6%@@0”% Fniesugars
(eld detrbdte shebs&Bhd McseY T i nge, punp (i ncluding
osnotic), catheter, transdermal patch, pul nonary or
transnucosal spray. Vials suitable for packagi ng

THY Qgie t DatFiostoRy ept ebé&ten@ﬂétr@%@éb{t ﬁelTérQStBJCé)SﬁJmpthd or
transdernmal adm nistration are well known

COMROSHANS @ddgchia adorgpiation tgipst pg @ andichasiqriat §genierér gserved

LH @r tLrevirtins 'c6@t|arn|rf§1ﬁ)fﬂmgléhon dNtheC prsentmAléidal preferably meets
stability of in the formul ati ons of the present

statHipen P 'E?ﬁu'@F%é %'&P'H’tfsrfﬁr PEger4alve gflechyepesyialy a commercially

vidhé hmrtws)eprba@dta&éﬂerdbvy Afhumapsot ei n formul ati on may be
caused hem cal degradation or aggrsﬂgatlon of the

Exampies of tﬁ*‘ﬁieéeﬁﬁlé%s ipgludephgne: g’h@rese'p BeFesobIoysresd; chigrogrgsol,
behiz§ISEhdt, Iawlwfa&hqmmwrmr &byl trmyr JWANRERKS), benzalkonium
degl ycosyl atj on, dification of%‘% ycosyl ation
Ch&fidaa?‘?rt?ﬁthwﬁ'm ?@Qﬂdé’r podiyp defydrgacaipiE e h'@Pr%ﬁﬂr ot her
structural nodification that reduces at | east one
bi ol ogical activity of an LH po%{ﬁ? peptide included in
Thendergt e QBYR™ i v ePRYSisPgicpsy-acoept ebufiep| Gigfetsn tor solutions  of

confPolHbS tthNarel RnEWE MRS 6hfe foREpHAREBeRItiSA! &egét@ﬂﬁéryombe in
nodi fication, 6%gr e%atl on, | oss of biological acti

forpigiatiang 3ndciiat &Re! ehewitaning oracRliplig tge oA of the

foﬁﬁlﬂétfdh' Iethe pRd rai@eSdmtedl 10 'tRE SBrmAEHE PlaBbtEb blhT‘ferS for
time. Preferably the formulation retains at |eas

cogfrollipg gt %O’%‘B’fjeﬁtﬁéy PEIFK] prédo BHNaRar IV hasis e "&C'%rbﬁa are

nd?flimited 1®Ndueh @Pnp@uh%ﬁ@fpﬂbwr%té)fac@taté)rcrtﬂi!@uérgﬁnnbo@RIS and
nor e ref er abll)é at _or about 2- gr ef erabl y

higfiding gﬁb%t referg o 21amipe- ?\hyPSPXX’EﬁthMU %e%@ﬂ &efidls PR o any

pHaRBaESRERiIEANY ackGRbIE SaWaharbéf. @%f@rableol&ﬁﬁa@élﬁr thssph&teMuffers
treatln%@areferstothe adm ni stration, foll ow up,

W'%??éf@%r% serpa¥e ke of a patient f or V\,hl ch LH

adm nistration is desirable for the purpose of

follicle or 25 ticular stinulation or any other
TheniPEm oPBePkEle b ‘5@%0 s te FRluspRs ceyfaining prwéa%/qrwga%%ﬁr salts

thérfeds daestddde, a Riekiréd pROGehbrilly @Hobphatd Beffers are prepared from
admi nj stration of LHf%r the | nducti npr.ovene

n
PhopPRYSIG 3% @4 RiSEY OF SPPFANCHE PR, @P'“P'@Q&’HEP%?'BTH[@O' t@lség'%‘ and

pdtabsiung saRd. esevial daitb! dfcpHoRphsiRY BEIQ@RIFBNKno@h hothe art, such as
ovul ation induction in the female. 30 The expressi on

sodify BNE ROASTLET Magopaiie rfiersis Andnitibasie Seife ol ggidaSalts of

pholsPiEdrie adiParelaBso kndwalto o@éur%@ﬂyﬂtéﬂ@ofﬁlﬁe @&dﬁ*ﬁhg salt Phosphate
formul ation for nore than one | ection, for

bujferssmay covey a gange ofgplds.; SHcR &si e abeHEPH! E’c?ﬁ’%‘r’ié"‘hi‘% and

pr@feﬂ%@rré\@e}é fmﬁdﬁb@}t pr tﬁthDzﬁfddu‘DgHCQC adll ol Re&tordbrre®@Fardle ikt or

at}%p { ggo 8% oraqboH}éjgbrgeet preferab?y atec}r%boutpereé]; %r ably up to a

The term "vial" or “container” refers broadly to a reservoir suitable for retaining LH
and diluent in a contained sterile state. Examples of a vial as used herein include

ampoules, cartridges, blister packages, or other such reservoir suitable for delivery of
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28 days. 35 The injections may be spaced in time, for
exanple, by a period of 6, 12, 24, 48 or 72 hours. WO

wQao0R9HEE6H669 PCT/ EP2008/ 064679 11 A "salt" of pPEI/EP2008/064679
protein is an acid or baseiaddition salt. Such salts

are eferabl for ned betvveen any one or nore of

the Hat gé eg%tl?ﬁ vVignsyrinee ppytRi (RCHARIRRN s GEhales éra”Sderma'

padth, PJuth&1dirg ak dnabGedsbRbbRy. VR § @%b ©RkeKEYIMY products for
anions. Organic and inorganic salts include

f
PSR U EANSEHIORRP] PiolinsdPreal R gation are well known
arfrdESgHidearin the &tll phuric, 5 sulfonic, tartaric,
fumari c, hydrobronic, gI ycolic, cit [ c, nmaleic,
phosphoric, succinic, acetic, nitric, benzoic,

THRSEH Bitghilitp™ fefdrs ﬁﬂﬂélﬂhglﬁﬁélcehe*ﬁﬁ&i eé?ﬁjséﬂnfcﬁmaﬁonal stablllty of LH
_ napht hal enesul foni ¢, pr.opionjc, carbonlc and t

nj tf‘R dormgjylations @xﬁ‘ﬁpP@Se"&rﬂﬁﬁ‘?ﬂt@ﬁ] (inclysting, ma”ﬁ%'i‘%ﬁ?% rrP'O'Og'C?"

actidity] WBlabMfy STB0PRSdin Brmbfhtibh nﬁ‘@sb@ﬁﬁkeﬁ Wy hehlicdll d@gradation
amno acid selected fromthe g roug argi ni ne, |ysine

oroAgYeIRiG of elhEr PEIYR| Mofasllegofo iy higheTaprder polymers, by

disdoRRitibh Zf NBe 3@LETbdihRYTs MtBPAbAGIHeB, Ybghtasylatien fhodification of
formul ation conprising LH Therefore, the first aspect

glysosylpion, n@eddtionn (pastiaialy ©h e P‘r%‘QP@t)gé)haﬁbft Ogfrnstructural

mbigBibAthah (ERRLE il sl Bhel Bhieliea BAMIPNS &kt QolyBeptide
variant thereof characterized in that

ingladenin dte pigsedripeniey a stabilizing am)unt of 15
arginine or salts thereof and/or lysine or salts
t hereof. The stabilizing anount of arginine or salts

A ¢ Ritabled selyftanopr If9@ml4@'06r ig ines wheeaiedhe ¢paseem degragation,

mbdl%tIGHf gralabh QBsd &f tﬁélo@c&%ﬁﬁ@térﬂtthé’ﬂké?fof ?Fot&ﬁs therein is
about 10 to at or about O ng/m of the total

accepiahly £onellednand dpgsendringiegeedinageeriaRlutvithdimey RBefesably the

foﬁ‘ﬁlﬂé‘ﬁon@@talr@ﬂtr@ast 2orRuslies®h |0Vth§ah§oéﬂ85‘ q:_ﬁrgc'ﬁﬁh) &Vér 9 erlod of
arginine or salts thereof Is at or about ny/

6 alonthérat @H@mpe@@”ﬁ@f A or aravé Tp0ed emars I@/fe@trat&ﬁf ab@foﬁhOUQ%S C,

m&%/ %fetréblyatat af a@&ﬁlﬁ%"@o Lrlmééﬂvn}{ cHRe mesdur&dLidh Yhe seminal
preferably at or about 25 ng/ to at or about

vegiglenveighidain bigasse¥rabl y at or about 31.5 ng/ni. 25
Preferably the concentration of lysine or salts
thereof is at or about 10 ng/m to at or about 50
Theler® | treadipg’ iefess & B lagministatiopdelaw v meragemest ard/eycare of

a PaGeHt 7P VVFGéHﬁLH BBhfistRAbH 1i§ LHe@fréb{e H’B:eftr‘%‘é %mdbs@tofoirolllcle or
about 25 mtg to at or about ng/

tegficatas sHmLiptioror gpy aﬁmphzgolgglﬁ@/ rﬁﬁpef@@’%@aﬂedtw leil-zTrgagting

a'ﬂ%@ﬂ'ﬁ:ltfd'e"'butv\ﬁstrmtr\nﬁtgg th | I FnfiQE oAt dFAM ¥ the induction or
re erab l}'/ resent at a concentration of at or about

mprqvgrr*@pt 8t sageuausldy. p‘ﬁWH'at@P ¢hiestostestner tigasednithp.male, or
fom&ﬂaredm@%k)ﬁ%m or fbh@vdlé{&)ﬁ'lrﬂiu%h&glnhﬁé g (LH) is
present at a concentration of

The expression “multidose use” is intended to include the use of a single ampoule,
vial, or cartridge of an LH formulation for more than one injection, for example 2, 3, 4,
5, 6 or more injections. The injections are preferably made over a period of at least at
or about 12 hours, 24 hours, 48 hours, etc., preferably up to a period of at or about
28 days.

The injections may be spaced in time, for example, by a period of 6, 12, 24, 48 or 72

hours.
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or about 1 to 15 pg/m of the total formulation, in

particul ar when intended for single 35 use. WO
wQao0R9HE3E6H669 PCT/ EP2008/ 064679 12 I n a furt hepCT/EP2008/064679

enbodi nent, the | uteinizingthornone (LH) IS pr esent at

N cpncentratlon of —at or about 15 to pg/ of
A tHta Pt 3 BRI 8r36RE1d PRPgReraddition £altwRERN ﬁﬂ{seaﬁa@aefwaply formed

befWbdr BhyEorts6r fabi éfltﬂ@s,ﬁ;)rge@ gldips lidtHeOoseRH &&d b oheﬂor more

the forpulation is preferably at or about 20 |
pf@(ﬁ'o@ﬂ'ca%aﬁﬁepiﬁ%d‘qntﬁ’ﬁ? Ca%’lseorp@rlé?ré% 969@”'%@”%'”%3%‘% salts

in§I0dd, Forlex@hplRb bse Ip@PSel Urdth ,aciiRr SuchPad thiygleRIbY, sulphuric,
referabl at or about 100 I1Unm to at or about 600

SUI'fPJ?'ﬁi ta”ﬁf“éffé'r“éﬂ? YIMIRRDTOTIC 8lyEPlie G PleisnBiGsRRPIG succinic,

adeBEt i Chitr! | Y Hengdier abhycdrtic, S Bﬁ&dé&%%dlfd)mc 10p&r¥eAgs Fonic,
hanst er gvary (CHO) cells transf ected wth an

”@J@BP%%F'&JW”%@(WO%‘P GRERaNf ANACBRPIKE sPMET AT iBynonium,
sddfim, todeasBiuRBalgiupt @PrRbRédIuMAl pha- subunit and the bet a-
subunit of LH. DNA encoding the al pha and
bet a- subunits may be present on the sane or different

It NS b&drSfoudd tHRE R ERiINRBEId lsElcbRY famY ef: ro@@‘éﬁé}bﬁﬁ}%s V@RI or a
its urlnary counterparts. Culture an isolatio

MR BF Gult theTerh s 2 SYtRRIR s1RPIIIIBE| a9epb farirreRas g %?@H@y"qu'd

foRRUIMRANCAASEIRELH. TRernd, A8 tirst WspBat of thEl iM&ntiSS relates to a
greatly frombatch to bat'ch in such characteri stl CcS as

ils PpRRdolPRRRyM B oA lUENEINgI BeTisReathdl) o & variant

thenebfl@hhiRbteBked e tisatbsdid tisrmURMRNt GorBiprR@ke3 stabilizing amount of
bat ch-t o- bat ch_consi st ency and purlty of reconbi nant

argipineqh Sl Resieband/anlygiae 90s31edhPY™ i dentified and

quantified using techniques such as isoelectric
THeo&tBIlizigg (drfbunt of Targinm@ser waltshthebdds rarfdetﬁqgah@aiatsahhi thereof

can be i entlfle and antlfl i1l
Prg o e 6y S afon s fanea RO g e aboith st ot o
1501 i @f e {0t dsrBalation Piefee pridribly tae or BbLit @0 to at or about 60
for mul ati ons of the present invention have a buffer,

m?/ ferably a 25 phosphate buffer, with preferred
counterions being sodi um or pot assi um i ons Phosphat e

line buffers are
PR HREHE CBRRETRA O STaIFY 8 SlsdarPRLE At Absut 10 moimi to
orCanﬁ)QEB(D tfn&?g/TQ nﬁorgrbré@geailsy a%m&mm 20 gﬁn%mg% abet m?g 48t mg/ml,
or abQu .
m%f@oﬂ%ﬁC%U%%ﬂW@ém%bﬁgf@9’&@|t9 e 38{% é% m37>/ln|, most

préferdbindtrartabei 315 mig/mAl  about 10nmM  Particul arly
preferred is a 30 buffer 10 mMMin phosphate ions with
a pH of at or about 8.0. Preferably the buffer is

Pr@tﬁrmy e@ doncentedion o‘l\@ylnbhﬁifsalté‘l&le%dﬂw &t drebout |t imgmsl tokt or

abpUESA R Msre RIAHTED 20" Rl 20 APy gLt el more

pafticuldry pﬁéfemblysléxwtabBuﬁzs iyerhiug i @r abautt3sp/mi Smogitreferably
35 The invention is directed to liquid

8. 2
athBPPRHG}%g %Rt LH or LH variant that may be single
dose or nultidose. WD 2009/ 056569 PCT/ EP2008/ 064679

Th]ésluteinizing hormone (LH) within the liquid formulation is preferably present at a
concentration of at or about 1 to at or about 50 pg/ml of the total formulation.

In one embodiment, the luteinizing hormone (LH) is present at a concentration of at
or about 1 to 15 ug/ml of the total formulation, in particular when intended for single

use.
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Those liquid LH fornmul ations of the invention that are
intended for nultidose use conprise a bacteriostatic

wag®mnbsessaich as phenol, mcresol, p-cresol, o-eCEBP1008/064679

chlorocresol benzyl al cohot, al kyl paraben (rmethyl,

thyl, pr opyl butm’ and the 1ike) benzal koni um
'”@Hpﬁ?ﬁ’rffé“bogéﬂ%ttﬁﬁ teipzine ormere (Lé'adﬁ PrES iR} draeactiatign of

at&ﬂdab'éut hs rf@rsg /ml BY feeiotaf ortfutatiBBNRYparfé@@hen intended for
, -and conbi nati on of benzyl al cohol and

mﬁ'@ﬂ?é‘ﬁ%’ﬁpdﬂﬁ’%l ori de. The bacteriostatic agent is
used in an anount that will vyield a concentration
that is effective to maintain the fornul ati on
Theskld fonegntyplipmdn &6 iormylatien [sshietea#ly af 8F apotytedd Wy to at or

at@Mf—‘Q ObeUhﬁW Hoﬁ@ﬁ%férﬁbl?%& 'o@@b@lﬁrﬁ(p@ atWH BBUMRYOb UM, more
about or about 12 or 14 days

paﬁ?%lﬂaé'lyé’é?@f%{y %rof aBQHIﬂ 08 '%ﬂ'é@ alypr abfet o mbs days.
The bacteriostatic agent is pr ef er abI y present in a
concentration of at or about to at or about
ﬁ{?f 2Rly ”}?olr'é'Sp‘?réfj'é‘iegtﬂe(jo’HP'”%rr‘“yaBBWPU'G”EORretf%"a%'t/ igp p&lﬂ’é‘ﬁ?d in
CHiRed&Hdthster dVA®y ha%ﬁééleaﬁa%fe@teag/ﬂm arl éxﬂ?é@sfcﬁf @é&to/r or vectors

present _in a concentration of or. about

CO(”PP&@%‘%QE‘%?‘P%@ & f@ﬁn%wgarbfgly%m?é%w )2IRNG- %Hb'ua'rt %Sohhﬁ beta-

subuRYof A ONN eh&JoRly theadipd an@ ettt sibudits hayale PresBROM the
1.0% In the case of benzyl alcohol, particularly

safeprlifesantecos oncent rati on of 0.9%or 1.2% In the
case of phenol, particularly preferred is at or about
0.5% In the case of conbination of benzyl al cohol

Regaanbyeans &Hes SRveeah Pgyardagespaer e rapm cosiniareqtse ¢ uituregand

iscQtidrORERMG i USIRg YbcmBiarAnsdNg - p@ﬂﬂ%coﬁﬁﬁ@ﬁ@ﬁ b¥t@le¥n batches.
Preferably the fornul ati ons of the invention contain

In Genisasti Bkiamakt, vasigs irepdly Trasm P?@Hltﬂé’a@dal%ﬁﬁ‘ shargeteriglics as

puw b@c@éylﬁkﬁﬁia@t@ﬁd|s%'l§lléti%h€§nﬁ&ﬂ@®&|bﬁ oftHeGsubERTN)DuE to greater
t ol uene (BHT), and | at ed hy r ox

ated h but y
baé 'é’b‘?aéc BRpgiste s?”‘éﬁ)uﬂl?yef’fef ‘@H“W%a”ﬁéi"ﬁ 5 EmoRgR can be
readityl |Qé§htﬁ|@6tan§ RIS @mdqi@hhmauéﬁ sddri ésolabélé@tblb %du)élnb REEF).

a- subunjt). The ant| oxi dant hi oni ne | s

Thsr g% Wi YWhiseSsAmbEnt LE diehtt ?‘%’PF i Brd qHargffied feapits the

filhgQok vials Bt mBss eldrhofe @il idss) FaIREr tRAEfiIRi P doddsagr
agout 0. %15 to at or abgu{w ()) 5 nmy/m. Pg;\% erablg

the formul ations of the i nventl on contain a
Pr%férrétﬂyitmtqwd%ﬁﬁ@éiﬁb’ls)/oftﬂh’tﬁpre%éltﬁtfnﬁl\k‘dniﬁaﬁ hb¥e 8§ ®UR6L BEbferably a
fromthe W) %I ysorbates, jn partjcular Tween 20
PhOsBN3IB X ghepr@ ')edsﬁ?tﬂlt?réﬂﬁ‘snﬁ?fa a¥ndine) or pRieesumoions.
Pt(d%phyt@waﬁ@ysbwg a(réa%ua@owanbltm@artmp@d Dulbat&s BRGsphate
Tween 80 (g fg% et h | ene S’i sor bi tan nonool eate) .
bu{fgegd i?ﬁl@?e y cp cem,@gﬁnszlg to é?'létr'%{bﬁp yary between at’or about
1r8NSAM, 19e8rh AN 10th M 50M, ADOKHM, 0150 &M, ozo@tnl\mrzsoaML@nde)OmM
WO 2009/ 056569 PCT/ EP2008/ 064679 14

/. In

PrSTRSAL HMSOETR SANSRAVEUR $icanARCH! (ORY: oParifidany BisfRreshis 2
buFfR AT hﬂw.nqshdss@e&é ioh® withH P 0Pt dr-dbbit 8.4. 65 ng/ M of

Na2HPO4 2H20, 0.104 ng/ M of NaH2PO4 H20, 31.5
Preferably the buffer is adjusted in such a way that the liquid formulations of the
present invention have a pH between at or about 7.0 and at or about 9.0, more
preferably at or about 7.5 to at or about 8.5, including about pH 7.8, pH 8.0, and 8.2.
The invention is directed to liquid formulations of LH or LH variant that may be single

dose or multidose.
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nmg/ M of arginine nonohydrochloride, 0.05 ng/m of

Tween 20, 0.5 ng/m of nethionine and 5 ng/mM of
w@b@nosssed | n anot her preferred enbodi nent thepCT/EP2008/064679

fornmul ati ons of the inventit®dn conprise at |east 25

g/m_ of r-hLH, 1. 65 mgt/m of Na2HPO4 2H20, 0.104 /m
Those NP p@@lat@gsg) /nmeng@n ﬁ%@ﬁ@ intended for multidose use

cdﬂ?&fﬂ@@ygrw&r%ta‘% aébn@5 SU&H rﬂs BﬁerTMB@rncr%@ol Q) ée%l/ TH cresol,

hi oni ne and benz
Ché‘?‘i%‘frﬁg?l bRy elFe! eﬂ%@qrﬁ%‘?ﬂ ("ﬂ‘ﬂeylf B%MIU |pgmyb,p§1ty(5]ang ﬁ'ée like),
bdnﬂylﬁ&ﬁlhrﬂn chmael Sl@er@bth‘oﬂ@ﬂ cR&rid¥, Mso@timr - rolac@t%te and

/ml of Na2HPO4 2H20, 104 nmg/ M of NaH2P
th@@rgsal rigefaredrare penad aﬂ@ﬁ@'hya?% rA sy ‘F(U'%b'”@'OGSOfIP@PFrYI glgohol
anBWeSZ aikBrniu &IMemTh@fbacféﬂbélbﬁmbg@ntl’rs WHédin 8 amount that will

benzyl al cohol and 0,01 enzal koni um chl ori de

yiglg g W”&e"BFaé*P@rt?%ds sftediuP A AtintaiRdhe FRreMtation eﬁ?%\??'&’egacée”a

frdd @UItébl@ff&ﬁﬁfé@MIcﬁ/@f theCRUMIASSE Infdttioh %nwl\hmm&%ywat or
LH variant, a stabilizing

n
at@éﬁ%f’éa“g}%‘ﬁ ot eyt H O%F‘brjﬁ}’ﬁwé’ref??é’lyn%t erabSUt 6 to at or
abBukpalggysor a salt thereof, and a bacteriostatic agent
sel ected from benzyl al cohol phenol, and a
conmbi nati on of 20 benzyl al cohol and benzal koni um

THebdHtdridBtatit Agantfis! de’]‘%bl@&ﬁé@rnf fida eshedira®d of dt |3>€ about 0.005
i nvention provides a method for manufacturi

tojat gLAkPUH AR MR MAre BTef‘i"éP:']‘éé‘% P gkt 0404 to ﬁm’rt?fb@&ﬂ%z fgan!.

THeObEYtrids il c fag et |§1%reﬂé1rab@'%i6§éh$ irs8lcohécratdn bhtdr dblbut 0.1%
variant, a stabilizin ent selected fromthe %roug At or
f

(”ﬁﬁsﬁcﬁr'ﬁﬁtﬁm{@asﬁﬁﬁ? eB 19 3 Wt MW 3r0%, 8Wre PrieRR
ab@nﬂogyp@@@rgmﬁatow agent selected from benzyl
al cohol , phenol, and a conbi natjon of benzyl al coho

I
Indhe 9en 24106881 FiFonehIRFFIGHEY Aefelied 13 Rat@IceRtstion of 0.9% or

1.2%] fCthe@Ade of mef@t p@ﬁ@hraﬂp p%f@lfr&i lsefl opbest 189t In thBRase of
i nvention provides a for 30 manuf acturin

coRIcIgR &' BREAAIENR! b%ﬁ%e%wm Slerklsmprisilagy préferred s a

coALSRAISh BE0.3% & 01bO PR, @epRdtivelyng LH or LH variant, a
stabilizing agent sel ected fromthe group of

arginine, lysine or a mxture or a salt thereof, and a

P@Métﬂ* | 881 RirinGlaBafN tof Sl fHvestid @Bhtalle Y lanBbé@di®) such as
and a conbi nation of benzy| al cohol

and
mefBieRek otdim  RBlIE dRalts 387 \RiSVIRIEYjBRRIBgRacetic acid (EDTA),
bUidie EPRANEXAS 6T (BHT), l’énMebut@fl’é‘igd"'nydﬂfx?f ahuesld (BHA) Most
enpbodi nent, the |nvent|on provi des an art
prﬁféf{ﬁfj 42 tuFtRiopige- hieraht '%M%WF%Q%"O'%’@ Ofcb'ﬁp(P?%'PWar'ﬁéthe
mgugunn?onpr|5|ng a solution of LHor LHvariant, a
stabi lizing agent selected fromthe group of arginine,
lysine or a mxture or a salt thereof, and a

THRAGHRIXRRE &.§ CmaBfiHins Bl pet& bl 'p@dre st cHEehtRon of at or
about 0.01 to at or about 5.0 mg/ml, more preferably at or about 0.05 to at or about

0.5 mg/ml.

Preferably the formulations of the invention contain a surfactant. Preferably the
surfactant is selected from the group of polysorbates, in particular Tween 20
(polyoxyethylene (20) sorbitan monolaurate), Tween 40 (polyoxyethylene (20)
sorbitan monopalmitate) and Tween 80 (polyoxyethylene (20) sorbitan monooleate).
Most preferred is Tween 20, preferably at a concentration of at or about 0.01 to at or

about 10 mg/ml.
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5 phenol, and a conbi nation of benzyl al cohol and
benzal koni um chl oride, and a | abel stating that such
woe odovsaaem may be hel d over a period of at or aPOWEP2008/064679
twenty-four hours or greatier after the first use.
Preferably the | abel states that the solution may
Inp pEeferigs embadimsnt Hisolprmulatiops QQItrl?aWer&IO(‘e‘FO”I!FII@ef?t '§%St 25
ug%%ﬁof F’Lﬂuﬁief 6% emg/moif NasHPoISEH,J, et 04 ﬁlghﬁlf&rﬁ"al-ﬁ %4%®h 315

he vi al anpoul e or cartrldg has been broken
mg/mI anI ardinyes negnohkidroriMoedf. i GAS ng/Meok épeen 0?0, af- 51 gkl of
m&hicPine@PAW mE/mI@PPhdtnl 12 nonths or 24 nonths. Under
preferred storage conditions, before the first use,
the fornmulations are kept away from bright |ight
In(a‘%ﬁfe?g?é?ér)’ed BmbS&mEAT il forluISRAB @He“ﬁn@@nt%ﬁ (%Ifn |rse at least

about nore preferably at or about
25iea/Béi ot b, 1. Q&mgIﬁﬂ\@éNtazIdﬁDpﬂcbaﬂ e mefl of NaHzPO4 Hzo 28.5
n f V, aptfior | @nU
i B oSt A0 2R Byt 20, 5 Hmi of
métbiomineztnddiZzsmeinl vhieenzylaosholi on are suitabl e for
pharmaceutical or veterinary use. 20 As noted above,
in a preferred enbodi nent, the invention provides an
In z@anpther ermrremambo@lmteut@e f@r@immtioslism@ﬂmi@k@giongsomiee iableast
n
250 Tg T e R Bl RS T TataP R gr g A1, 2.5
m@idi ofi hasjnel yrmnmhydrocIﬁomdextﬁhOé mgfmlaofsaTvt/ednhQOedﬁ mg/ml of
cteri C fr I I
mgtﬁg)hg] fr%ﬁ/%l o?agr%@%ﬁ%;%ﬁg Iag ﬁ%gfm@gmnrl] ?ﬁ‘ezr& |k8 Iﬁﬁ‘l Sgride.
benzal koni um chl or | de, optionally with buffers and/ or
ot.h p i || .uent |
In ta E)efgr)r%& érﬁ%cﬁrgfantn s M@g&i r?rjgklggg \/\ﬁi Iﬁ]‘ﬁ %III] ﬁ}%cgutlcal
cdrﬂmisntlsu,cforsroIJIUddscenusmycdnwlsmlgdLId)\mrLIa vpearhto@ stfbilizing agent
Yro{?ow gﬂ’gH;FSofoaI} gfnga %Ineaét ml&nj?e krsgaly eereoef pd a
era or miPat rons of 't invention retain a
bdcm@staat agenabelattea(]’?,érmfbanlzyd zIanbhcacph\end yarat at b@mbinaton of
of pac ' 0 of 24 months (before the
befnlgIllsa?COh?%r{bg?ﬁq\églg%@u'% Cthi/oncgn be neasured using the rat
sem nal vesicle weight gain bioassay5. The
C
In aOfLIIIr'ér 6%f§@§d %bgﬂ%egg?hc’e .II%A@‘@%I g8 %gm%ﬁ 8 r%&’rﬂIfEcqunng
a \haundaphartﬁaeelﬂi@bl amdwpasmd)rabfdm mulmgoamuaﬂt corhpasngg rfomeéng an
r n Ly r h
aqglgf)lﬁsggtgl ﬁlon gﬁb 8E %rﬁl\%s rqt a s?ébr\'&r\?; S(ieﬁ g%leélegffr%% theagr}gup of
arpieimey lysiak ooh axhlxtummrmd;alt thenéota aod) aibanteriosintiobgdrd Iaelgzbted from

S N R e e —

chlddder arad Wit (veaier fohiejeetidn)and a st abili zi ng armunt of
arginine or salts thereof and/or lysine or salts
thereof, and optionally a bacteriostatic agent

Ins géte anethef r pefdoedz ymbabiowndl thephieveitionapviades a method for

m%rm‘f? @Ied g\np%kaggﬁl?ﬁarrﬁ%&q%ﬂgé{t wﬁﬁosﬁ%ﬂzae Corﬂj;'dlsgensmg a

soﬁﬂi@ndqompubmgrb,@ 5r it evavian, arstedaqu@gtmedt belected ffromcthergreap of
I a

arg Hheégg Hg 098[%3()%[] grrér éealtghér%?t léh{j %%g%ﬁﬂ%ﬁ %%fnt P%Irected from

bemgzgnplcehol aph@mk,uam{ﬂ aapomhinatidn of benzyl alcohol and benzalkonium

chloride.
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LH or LH variant in buffered solution is conbined with
arginine or salts thereof and/or |ysine or salts

wo b@wesdseand optionally a bacteriostatic sel eCeE€rEP100$M64679
benzyl al cohol, phenol, ansl a conbi nati on of benzyl

al cohol and benzalkonlun1chlor|de in a buffered 10
'”sdPth”@Fheirnp'Eﬁﬁ.{Fﬁdi tQnRROAITIENH; ctf‘ﬁnt”V?Bt'%‘r RrPYges i article of

mEFFA&UR, foPh Ghah aﬁaMacéaﬂldaﬂs uéé‘Qfoﬂﬁfrlsiﬂﬁ(H @Bl cdn¥iSiisiy PBolution
salts thereof and the optional acterlostatlc at. the

0 dlé%‘?rrléﬂV%Weﬁ‘ﬂaﬁﬂ'?'aﬂ@e”tﬂ?@qe@s (1P ithiy I o8P o PEINIDNG 'ys'”e or

a hmlﬁ‘reddrsﬁ%ﬁﬂh@réomt&o\/é @b@ten@dﬁ’tﬂﬂé t@éle@t@ﬂtffdnﬁjg@ﬁzyl aIcohoI
Varij ati ons process woul d be recogni zed

PS1ob 208 ALPTSIATOT of RETHES R0 2PE beBZllEIE Shieeaprane 2 oe

sththhy thanguRen %Btufﬁo@h%yac%dlﬁ,dd ovéred b@ioda&’delt "ok @Béﬁt t\ﬁgﬁtyifbl)/r&ﬁ)urs
are 15 used, the gtréer ature

orfaeaeN Ater e first Ltﬁeepf’a{ bl,ihe %Q' Sieé?étta?*stheﬁﬂ'é&'o"rrﬁ?y bg held
uRtdt BT st I 2lor t haagPare id ki @e. and nmeans of
adm nistration used. In a preferred enbodi nent, the
formul ati ons of the invention are nmade by pr epari ng

B tHé GirRluss ttASHs HBTd: tHRNSePbf B QD aﬁ%g@rﬁrr@hh@%e Ris been
all the conponents of the 20 fornmulation %?%

brelegh: (ke perayfiene ofgp%,wh\{eﬁgorb,mayap@ ephiar e%"e o"}“to?r abOUt 6

mbMAs, M2 MéntRAbE 24 MBAMSOT , Tween 20, met hi oni ne, LH)
and allquotlng vol unetric anmounts to form_ a

t he
U%‘@I%ﬂr ¢lgred sforagre cartiionsoRpl9Ls teofrshyse H@effPWHl'at'O”S are kept

a3y fFdth &kigeNight! (Refer@ @I the %@Wtétqempé@tlﬂéﬁﬁﬁéﬁkﬂ about 2-8°C,
filtered through a Duropore(r) (MIlipore) 0.22 mcron

meserprefgEably 3k a8bey 48 fove ni croor gani sns, and t hen
aliquots are dispensed into 25 |nd|V|duaI cont ai ners,
such as vials, anpoules or cartrid

. Th
AS B ShoV B0 draTan o eddis: e, ST GHoRSA AT b Qrelet veRant for

W%Q%U%u%éé@a ué@rdasu{aa{mgnaSbmmﬁb Nghd-BriRratib®of the
var.i ant 30 The fornul ati ons of the

(r)).
inyndeR Afe ?%t@g'ﬁtf?ro?’f‘aé@ﬁc%@C%!d%h"ﬁﬁegf‘%é‘éeus| ng recogni zed
devi ces. Exanpl es conprising these single viaI systenB
i ncl ude pen-injector devices for delivery o

As; gpigdi %t?pvgughaa@'efx_-;‘égg\]eé'emq@ent@p\ea||nvpml(3n pgwldes an article of
makUTadtee! émpnchg/r@é%@a@h@ mdteridPahd Bl C&HFWé BdlutiGNeF LH or

Ogtl Pen(r) roducts presentl ai med i ncl ude
L @@I%ﬂa%'%q pagnt S?*ﬁ%teﬂafl@ @OL}PQ%/fe-?]fglgyne I¥5iBG Pfa gnixture

orld’lséiﬁmeféo@rb b@ctbﬁ"&tétl@f@eﬁﬁkél@&eéﬂ B b@rﬁzybylcbrﬁ’tﬂ phenol and a
g atory r%enm es, condi ti ons under

lop Sfelenzy! alsaip! fri‘IS*r benralkonivgl hipride. O@tsma'fy Wﬁh “buffers

ar@iV&dd;tﬁér e)(@)lgﬁ)l@%rpéﬁWeB@/oﬁE’&QOWh@W%&d égckfa ﬁ»‘lg material
| abel |nd| cates that su h sol ution mag E or after

COTIFSEs Gaabd gvih RIceI GRt StaerRIgiongasy Ag grer  period of

twWeh§ab& houpd &f Reabl Nitdraie Bt Gge. 12 or 14 days. The
presently clainmed products are useful for human

phar maceuti cal product use. 5 The foll ow ng exanpl es

Prafefalily Mé fdasulardrel of tﬁ@unf/elrﬁttdnerétahd étuéégt%lt r hbéut 80% of the LH
CEW aration of the formul ati ons_ and oSiti

iR HNE Gh PeKREINg QYFR2 BEriethel %%W@WPF& fgrﬁath? f”i%tjse) LH
adifitCOMIB Heskrsd GBRGIHE raDsmhifalivagicRiwditia Jaf thiexdsag.

exanpl es. WD 2009/ 056569 PCT/ EP2008/ 064679 18
The formulations of the present invention can be prepared by a process which
comprises mixing LH or a variant thereof and a stabilizing amount of arginine or salts
thereof and/or lysine or salts thereof, and optionally a bacteriostatic agent selected

from benzyl alcohol, phenol, and a combination of benzyl alcohol and benzalkonium
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Exanples Materials |tem Manufacturer r-hLH Bul k

Laboratoires Serono SA L-Arginine nonohydrochl oride
wokrsksasede 1. 01544 Benzal koni um chl ori de Fl uker/Epmes/064679

12063 Benzyl al cohol Merchkecode 1.00987 m Cresol

Merck code 8.09691 L-G ycine Merck code 5.00190
ChLor@?sei%%o"H%r%%PUE‘ﬁl ldi |°6Ié‘ yasiepk thepps 20d s ighilizing amount of

i @THaNE tHdps & kan@RF &/stheOSr s tHRESTOANVBSthaMPd ®acteriostatic
00200 Ortho- phosphorl c Acid 85% I\/lerck code 1.00563

ag(ephsﬁ%ﬁted fsem hapyyIshhghPRgRA! o1 CHBPIBRtILRfPen 2y gUzpaol and

befhizalReslLMBhRYdE GO 8RN aphasB ML ENtMMigiKg @R pdHerBland dissolving
di hydr at e Sodi um di hy droFa% phosphat e Merck code

them(B FAEIURBYS AYHENG f5e° Isnoptervenianm drseldioneandcmixing

préSsiRirds. %Qﬁé&are%ﬂé@iab@ fofrh @BRort; @6teex@miby, & meas&BaLARRInt of
Mer ck code 07653 Trehal ose Merck code 1.08216

LHQek VQ'@a"I\t/@'r buffezedigclaliopys gambinge afith Areining) o5 sgifgthereof and/or

|y§|ﬁ>é |09%Ilf§3th‘é¥étﬁ)én€VcﬁJt|Uﬁélﬁ;fda bhetefiSthiRbEctBR FrRaREb&IAI hiebhol,
I ar%e nunber of formul ations: |nvestigation

pfsepa'b? q E‘lcﬁﬁ‘b&'ﬁ*‘H%P‘c BRIy P aRd Benzglisppiin chioride in'a buffered

so@!l@ﬁaﬁ hl%ﬂtitlbé( sM\ﬂﬂ&antﬁg'ﬂré\ﬂcﬂéﬂHe%rb@ﬁﬁ argﬁﬁlﬁ@@? kdtd thbbéof and/or
rimary packaging 10 Stabil I‘Fgroueat

'V%T%Péij@tsT‘iﬁ‘@rqOBlaﬁﬁlﬂéﬁ PBF‘%‘%?@GW'CPS&%H%G" hgeiEed eengentrations.

THEMe I8 Solfi RInTH iddnl @iglsensddntd GlalsO¥nBEUIES ¥r carirRiges.iVErRbons
agents were eval uate L- Argi ni ne m)nohydrochl ori de

Of(“Aﬁ@'Q‘}PS%W@H“H|bﬁée‘1799”tzﬁ€ b CRRH @?j”aMSk'” I°thg 8tne

Foraxamp ahbaet e c(dm\f%n@hts'ebfé laf@ed, WHdteer @x@nBhABdditives are
Tr ehal ose (TRE) cine (GY or glycine in the
usggamg tggw)oerature and pH at which the formulation”is prepared, are all factors

that may be optimised for the concentration and means of administration used.

In a preferred embodiment, the formulations of the invention are made by preparing
individual stock solutions of known concentration of all the components of the
formulation (e.g. buffer sodium phosphate, arginine or salts thereof and/or lysine or
salts thereof, Tween 20, methionine, LH), and aliquoting volumetric amounts to form
a “mother solution” of the same composition as the final formulation. 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 formulations of the present invention can be used in combination with

formulations comprising FSH or FSH variant (e.g. Gonal-F®).

The formulations of the present invention can be administered using recognized
devices. Examples comprising these single vial systems include pen-injector devices
for delivery of a solution such as EasyJect®, Gonal-F® Pen, Humaject®, NovoPen®, B-
D®Pen, AutoPen®, and OptiPen®.

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

conditions under which the product may be used. For the single vial, solution product,



Saccharose (SAC) Sorbitol (SOR) WO 2009/ 056569
PCT/ EP2008/ 064679 19 The fol |l ow ng four

whambesdsest at i ¢ agents were eval uated for the pul/EPHOSes4679
formul ati ons: Benzyl al cohol (BA) m Cresol (nmCr) 5
Phenol (Phe) Conbination of benzyl alcohol and ,

the dabed i qﬁtwr@msagh é@lutlgAm_a)y bgté)fﬁﬂ gftgr first use for a period of

twbHMEf&ﬁﬁ Bars ot %r@ fé?abﬂelférébl?g’oﬁgs%sﬁ QF 1T0RAEOSEhe presently
formul ati ons 0 Six stabilizing agents (saccharose,

C'%F“&P' ey QPé’Cthﬁr9 gpefal for plgp@,réphagmagwt@pl RIREVGt NgBral os e)
were tested to deliver stable nonodose fornul ati ons.
The tested fornulations are sunmmarized in Table 1,

15

Thesfpllwing exaRpies Pie RIAViIged Be(RlY further ilstraieoie Heeparation of the
fofn%lﬂﬁﬂn@@n@%n@é@h@h@bﬂﬂedh\fefnﬂbﬁ‘mhe SdopBidk it iRGermBANhSI not

Conmponents SAC/ 250 ARG 250 (Y1250 LYS1250 SOR1250
bergqesiues asmsR Fensisting cHhsdellovsleepy! Q?pg 6pg 6pg 6pg

Na2HPO4 1.65 ng 1.65 ng 1.65 ng 1.65 ng 1.65 ng 1.65

ng 2H20 NaH2PO4 0.104 ng 0. 104 ng 0.104 ng 0.104 ny

0.104 ng 0.104 ng H20 Met hionine 250 pg 250 pg 250 pg

250 pg 250 pg 250 pg Tween 20 50 pg 50 pg 50 pg 50 pg

50 pg 50 pg Saccharose 105 ng - - - *nmlg.s. Arginine
- 3ng- - G cine - - 23 mLsine - - 28 mSorbitol -
- Trehalose - - WAl gq.s. to 1l mM g.s. tolnm qg.s. to

1mM gqs. tolmM g.s. = quantity sufficient 20 About
40 m of each solution were prepared, filtered through
a 0.22 pmnenbrane in a 22 m stainless steel holder,
and stored at 2-8C, +25C and +40C in 15 nl plastic
tubes. The solutions were tested for protein content
(by SE-HPLC), oxidized forms (by RP-HPLC), aggregates
(by SE-HPLC) and subunits formation (qualitatively, by
SE-HPLC) up to 1 nonth. The results of the conplete
panel of tests applied to this 25 set of formulations
are reported in Tables 2 to 5. WD 2009/ 056569

PCT/ EP2008/ 064679 20



Table 2. Purity by SE-HPLC (storage tenperature: +40C)
Fornmul ati on % heterodi mers % free-subunits %
weg@wegates T=0 T=1d T=4d T=0 T=1d T=4d T=0 TrdUEF®J$I064679
SAC/ 250 96, 37 62,27 50,61 @800 33,71 45,04 3,63 4,02
4,36 GLY/ 250 95,29 56,55 42,55 0,00 36, 42 54,04 4 71
E’S”‘A@e% 42 ARG 250 95,82 52, 91 23,80 0,00 39,83 71,53
4,18 7,27 4,68 LYS/ 250 95,66 63,26 36,55 0,00 32,57
59,85 4,35 4,18 3,60 SOR1250 95,55 65,87 41,57 0, 00
Malgrigls 53 95 4,45 4,49 4,49 THE/ 250 92, 73 58,22 42, 41

00032624863728916897T tine; d:day(s)
5 Table 3 Dllrlf\/ h\/ SE-HPLC (Qf orage tenperature:

+25C) Farnmul at i It8M 0/ het er odi ner s % £ rManufastuses < oy
aggrdldhBuk  T=0 T=7d T=1M T=0 [T=7daberpigiresSerenpSAr=11)
SACL-A&TINiog mppokgirgghigideg 0, 0ol - 1Vewk S0ém1.9354 5 A8
GLYBowalkogiupochharide] 78, 52 0, 00| - 18 Fhukascodg 12069 2 84
AR@owy| geptgp 98, 01 80, 80 0. 00| - 16Viask 40des1.9089%y 3, 06
LYShZBesg5, 66 99, 20 80,83 0, 00| - 1Mdek 40@53.09831 1, 99
SOR-Zh@ir@5, 55 80, 63 26,45 0, 00| 18, MerfR cede 8.0459M, 66
1, 28 LysitEmdbOhPochBoridb, 29 74, 86 0, 0Qerck £3d4.03728B 4, 7|1
7, OMlethidninenont h Tabl e 4. % oxi di sedvérek keddy.0RRAHPLC
10| Megnoul ati on 12 days (+40C) [ Montiérck £384C) .003RC/ 250
7, |6@rtR3-pBdsphGliYACEB5% 46 n. a. | ARG MEGK GodH1.90563
LYISPRSEur6BBANA), 90 SOR/ 250 6, 6 24,58 THE 250 19, 95
10}, g&diurR hgdroxidgot avai | abl e Tapl e Svierfck Bbdt ¢064®NT Dy
SE- dF3Sdidn® hyarbgér Shbsprre T=1d (F40C)Mdrek doder406580T=0
T-m}(dﬁ-g@q SAC/ 250 5,50 4, 20[ 4,50 5,50 5,40 @Y/ 250
6 wo&u&%ujéﬂdgehgws 3 ARG 50U Gyvigilk Bodd) 106946 6, 3U

6, BRondh 80 5,50 6,00 6,02 SOR/ 250 5, 30

4, Zj@od?un‘a‘éufbhéféﬁ ghhydrous Merck code 1.006649
Sorbitol Sigma code S-1876
Saccharose Merck code 1.07653
Trehalose Merck code 1.08216
Tween 20 Merck code 8.22184
Water milliQ

The following study evaluated the following parameters for a large number of
formulations:

¢ |nvestigation on stabilizing and/or bacteriostatic agents

¢ Compatibility with FSH formulations

e Compatibility with primary packaging

e Stability profile after storage

The formulations were liquid monodose and multidose formulations. The following six
stabilizing agents were evaluated:

e | -Arginine monohydrochloride (ARG or arginine in the examples)

e | -Lysine monohydrochloride (LYS or lysine in the examples)

e Trehalose (TRE)

e | -Glycine (GLY or glycine in the examples)

¢ Saccharose (SAC)

e Sorbitol (SOR)



THE/ 250 5,40 4,80 5,40 5,40 5,23 15 Based on these
results, saccharose, |ysine and argi nine were sel ected
W@3000@5d569 exci pients to be further investigat epCT/BP2008/064679

their conpatibility with an9increasi ng anount (250

pg/ M and 500 Bg/nt) of nethionine as antioxi dant. The
TheonfBlYIRg ofPubf PeHRrostalist @gerls| yerangvaleatpeplirt &g j ultidose
formmb®ng: |t should be noted that these solutions have

20 been prepared ex novo. WO 2009/ 056569

PCT/@’ZM?%S‘@@K@?"Q 21 Table 6. Conposition of r-hLH

MNqHQSEsdi ghawl ations containing the sel ected

stabil1zing agents and di fferent anount of nethionine

Conpgoresaet €hsAC/ 250 ARG 250 LYS/ 250 SAC/ 500 ARGL500

NS o P AR ooy iolhcl s oo R PR fag D) CE°

ng 2H20 NaH2PO4 0. 104 ng 0.104 ng 0.104 ng 0.104 ny

0.104 ng 0.104 ng H20 Met hi oni ne 250 pg 250 pg 250 pg

500 pg 500 pg 500 pg Tween 20 50 pg 50 pg 50 pg 50 pg
Exainplg 150Inygstigatiorhen stabiliedty agents forlrpenadose formudgtionse

- 33ng- - 33 ng - Lysine - - 28 ng - - 28 ng W

g.s. tolmM g.s. tolnmM g.s. to1lmM g.s. to 1 n
Sig.stabilizinglageintsy (sscchavoske, mirgigingbolv¢ind.0igsing, syfrbitth@hd trehalose)

[ ULl e D, r fi o -
8 1o R PUSRE ihock L YSHARUEALOHAL 2l o are
sumrharggdimTdbledl. gl ass syringes to test also the
conpatibility between the drug substance and the fi nal
container (1 m glass syringe+ plunger). The syringes
Taleg 4. Soowesitian op se@rak2Bi¢] ma®dose torrdiEdonsThenta®Q@ different
ol erature was introduced in order to have a
St%%ﬁzr'p')r nqeg]ggrgetween a too 10 fast (+40C) and a too | ow
(+25C) degradation kinetic. The solutions were tested

20

25

Cdfanahia tH—content—by—SEHPLC),Toxidized—forns by
HGHIL)|, SAGE80ga ARSIy | SELYIAL()L Y5250 bBARRSD | TREISD
o H[ ] LI_I (ST T ?16 Mé—:l }/ )74 H&'E.' r11-'|_g)ugupl lUtﬁﬁgd - 6 Hg

I T ] urt t1re et el f t
ggzp & ed tc;l%tshngg)f orﬁ%ﬁ%i Jn;'B%)féchr i E'ggﬂfldn EI‘f'gks)llrﬁ(QQDG a1|ﬁ6e5 mo
REReO, €d bAoA RBl £9.104 7 L 10.105ngl a0 B4 mg RUG. HEHYmEY| 0.104 mg
SEL,HPLC |(st orage| t enperature: +400)
Methionine 250 ug 250 ug 250 ug 250 ug 250 ug 250 ug
Tween 20 50 ug 50 ug 50 ug 50 ug 50 pg 50 g

Saccharose 105 mg - - - - i
Arginine - 33 mg - - - -
Glycine - - 23 mg - - -

Lysine - - - 28 mg - -
Sorbitol - - - - 56,5 mg -
Trehalose - - - - - 106 mg
WFI gs.to1ml | gs.to1ml | gs.to1ml | gs.to1ml | gs.to1ml | g.s.to1ml

g.s. = quantity sufficient

About 40 ml of each solution were prepared, filtered through a 0.22 pm membrane in

a 22 ml stainless steel holder, and stored at 2-8°C, +25°C and +40°C in 15 ml plastic

tubes. The solutions were tested for protein content (by SE-HPLC), oxidized forms
(by RP-HPLC), aggregates (by SE-HPLC) and subunits formation (qualitatively, by

SE-HPLC) up to 1 month. The results of the complete panel of tests applied to this

set of formulations are reported in Tables 2 to 5.




% heterodi ners % free-subunits % aggregates %
heterodimers Fornulation (2-8C T=0 T=4d T=0 T=4d

wa Z9/0sdA6 T=0 T=13w SAC/ 250 99, 12 38,98 - 60, 2BCOEBD08/064679
0,74 99,12 97,96 ARG 250 98,30 9,16 - 90,03 1,70 O, 83
98,30 99,23 LYS/250 98,59 18,27 - 81,02 1,41 0,72

Taple 2wy ROSESHEG(5Errage Bnpesitew: +464)11 0, 66 1, 93

99 34 9 ﬁg/hAtm';nn Q8 41 %’2 AQI.O Ft; 94 1. Rjﬂﬁ? :
F&&u;bﬁog ”2 o hetergdy n?fng y regpuduUMy 2011 _»2 % adgregates

OQ7’)9’E§O\L|¥ J T TS |~ T=4d
SECR50 1 96,7 " 4,36
LY/250 Y ] 95207 342
250 179582, 4,68
LY S/gp0 179560 3,60
8ORR30 7Y §5'55°4 4,49
ER50 94 9‘2’73 ; : , ¢ 8,97

T 7 fhmed®= (s)db 40, 28 43, 23 - 23,59 44,42 52,58 55,09 V

2009/ 056569 PCT/ EP2008/ 064679 22 Fornul ati on %
heterodiners % free-subunits T=0 T=6d T=4w T=6w T=8w
5 TabkO3. T6ity OF8a-HRIEWsTor8ue teBAGIA0R: 99584 71, 26 43, 14
27,77 n.a. - 27,12 50,74 52,34 n.a. ARG 500 98, 41
Fq&(@)@ 88, 0%, B&tetlidérs 34 [- 3% ,fred-stByni® 65] 37 VladRjtegates
80 [08=0rd 77 Ad(3T5B] S1T4D,[17-43] 35 1M DATSB Wh-117] T=1M
49C240 53, PA7 o2l 81.9Dn 9&garegat e,3F=0 JEHd| T4y 568
BEBROT=8\05.28AQ723Q .80 (1000 [n. & 2, BF4n| at.71 P50 2,84
ARG(250 71P5827980179808074 0.90vs/ 250 1 11151| 4618 542,09 43,06
LYSige0  gA5/680P9%066808%3 060 90 & 12 W.19 | hEky FA®11] 5899
>OB/25Q s95955r730'ﬁ39626115/<‘/ﬁ;991 11893 3272|1949 78.66 g5l1.28
5542309 _9437,3. &52»9\ 4864y | Q-OQ 4t gFage 1r7a:24mr§2$.r 4,71 712:&/91

EOPMLI ation % heterodi mers % free-subunits %

aggregates T=0 T=4w T=8w T=0 T=4w T=8w T=0 T=4w T=8w
TabhCA. 26 Ox@iBed 2ore 8, BERFGIABLT 21, 05 0,89 1,65 2,15
10 ARG 250 98,30 79,80 73,39 - 17,89 23,99 1,70 2,32 2,63

M

LYS/PB0uBS0o69 84, 15 7718Cays (#30°8) 21, 28 1. 41 Moenth (+35°CB
SAC/250 7,62 21,84
GLY/250 7,46 n.a.
ARG/250 6,26 9,59
LYS/250 6,68 4,90
SOR/250 6,62 24,58
TRE/250 19,95 10,45

n.a. = not available

Table 5. r-hLH content by SE-HPLC

Formulation T=0 T=1d (+40°C) | T=4d (+40°C) T=0 T=1M (+25°C)
SAC/250 5,50 4,20 4,50 5,50 5,40
GLY/250 6,10 5,10 5,10 6,10 5,03
ARG/250 6,30 6,70 6,40 6,30 6,33
LYS/250 6,00 4,80 5,50 6,00 6,02
SOR/250 5,30 4,80 5,10 5,30 4,93
TRE/250 5,40 4,80 5,40 5,40 5,23

15
Based on these results, saccharose, lysine and arginine were selected as best
excipients to be further investigated for their compatibility with an increasing amount
(250 pg/ml and 500 pg/ml) of methionine as antioxidant. The composition of the
tested solutions is reported in Table 6. It should be noted that these solutions have

20  been prepared ex novo.
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15

20

SAC/ 500 99,34 n.a. 61,24 - n.a. 33,50 0,66 n.a. 5,26
ARG 500 98,41 n.a. 69,45 - n.a. 27,93 1,59 n.a. 2,63
whYBboEB6H872 n.a. 78,56 - n.a. 19,81 1,22 n. apCEBH08/664679
Tabl e 10. % oxi di sed fornms2by RP-HPLC 4 days 8 weeks 4
weeks 6 weeks Fornul ation éﬁ+40 +25C) (+3 @g é+33C
T%’MGZS%O'BD‘?@'OF‘ 8b rdiLo manog fyuiiigng cogipirdag dhe selected
stafylizing agenisAndifgroBipBOWY OEMEHIaNNE 7 02 ARG 500 4, 69

5 67 6,69 8 10 YS/[250 5 24 5 05 8 00 8 63 1YS/500

C%“%'emsoz 6|, b r tle
T sﬁc?zso MRG/250 a_YJsltzso hskt/sam ARGIBY0 | LYS/500

Forpul at} on T=0 T=4days T-8weeks |T=4weeks
(ﬁﬁér‘) (+§’k‘9~\ (+Q§d~}g (+33r§“9
3109Mg 4 | 0185 MISAGTE8E%, 2765 MY
R T '“’10':’¢r§8 SN[
A“gzcs L 05 h.|a Mg
595@ 875586 ug £ 155089 % 08500 g
. r 509 ASyU Shhg M9>5<50 frp =7 1 = 50 pg
ARG osaogm,{gwea a hrgher conpati ips gy (W th 25 B
R ifhe of | et NI A8 mg %3 nme_ vv| [I 500 PO/ M 308, .
MEJs[RE 0T e ana argini ne NI t t COMCETIT AT US| Ubg 1y
TeVEN DT ”&‘st 2 .5/t PP ‘as M?m—"ﬁ‘é“t%ﬁw °q’.§.’lto_14r3_ g.s.to 1 ml
I:)(dllpl [S] 4 = bUIIpdtI |9} t I =TI TTUTTUUuUST TTyuru

formulations with FSH nultidose liquid fornmulation In
Abgug 0ol toh eactesaliticn Wereqiresared, ifihter@dammughla 0.£Agm membrane

in aoﬁggyl\ a%télﬁl@% gfe%f:%l?gld a'n@él@gl I';l( ala\é\? ?Jigse)éetﬁ t}%tt%so the

compatibiliytbietmyendhe drugesitbstanaé eed treAfinal odntaioer Aol g@asszswgw
pIGRERY ﬁ*ﬁﬁ%yﬁrﬁ’%&sr\ﬁerﬁ%&%}t Bed-pwL, o5 cR Pé% E°+r40'5 ”ﬁ%ﬂ% °C

bunit oxr di Sed f of i unde
stope t¢rmperatuee maa-inxdddicsedh plemto aa@ aeqompr@d)se beSmaA a too

ftgé(g AUt » | 2 mjeﬂ. uﬁ tested f
oBLCALED YEQT P ALPBIG AR gl B ke ot o
r-litb aentant (by SE-HPLC), oxidized forms (by RP- HPLC) aggregates (by SE-
HPLC) and subunits formation (qualitatively, by SE-HPLC) up to 2-3 months.

The results of the complete panel of test applied to the formulations described in

Table 6 are reported in Tables 7 to 11.

Table 7. Purity by SE-HPLC (storage temperature: +40°C)

Formulation % heterodimers | % free-subunits | % aggregates % he:g_r;gl)mers
T=0 T=4d T=0 T=4d T=0 T=4d T=0 T=13w
SAC/250 99,12 38,98 — 60,29 0,89 0,74 99,12 97,96
ARG/250 98,30 9,16 — 90,03 1,70 0,83 98,30 99,23
LYS/250 98,59 18,27 — 81,02 1,41 0,72 98,59 99,69
SAC/500 99,34 33,96 — 64,11 0,66 1,93 99,34 98,66
ARG/500 98,41 13,49 — 85,94 1,59 0,57 98,41 99,36
LYS/500 98,72 29,07 — 69,89 1,22 1,05 98,72 99,68
w = weeks
Table 8. Purity by SE-HPLC (storage temperature: +33°C)
. % heterodimers % free-subunits
Formulation
T=0 | T=6d | T=4w | T=6w | T=8w | T=0 | T=6d | T=4w | T=6w | T=8w
SAC/250 99,12 | 69,75 | 65,46 | 64,82 | n.a. — 29,25 | 46,04 | 32,49 | n.a.
ARG/250 | 98,30 | 65,03 | 39,69 | 37,00 | 31,37 — 32,20 | 58,05 | 61,22 | 63,90
LYS/250 98,52 | 74,96 | 53,95 | 46,28 | 43,23 — 23,59 | 44,42 | 52,58 | 55,09




5

10

- SDS- PAGE for
aggregates quantitation (data not
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reported),
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15 The results are reported i n Tedi/EB2088064679
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n.a.

33,50

0,66

n.a.

5,26

ARG/500

98,41

n.a. 69,45

n.a.
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n.a.

2,63

LYS/500
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n.a.
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Table 10. % oxidised forms by RP-HPLC

Formulation

4 days
(+40°C)

8 weeks
(+25°C)

4 weeks
(+33°C)

6 weeks
(+33°C)

SAC/250

6,13

7,32

9,72

20,13

SAC/500

17,37

35,78

39,12

45,93

ARG/250

6,29

5,96

9,72

7,02

ARG/500

4,69

5,67

6,69

8,10

LYS/250

5,24

5,05

8,00

8,63

LYS/500

3,25

4,02

5,71

6,84

Table 11. r-hLH content by SE-HPLC

Formulation

T=4days

T=0 | (140°C)

T=8weeks

(+25°C)

T=4weeks
(+33°C)

T=6weeks
(+33°C)

T=8weeks

(+33°C)

SAC/250

5,03 3,09

5,09

5,31

4,74

n.a.

SAC/500

6,27 4,92

6,00

5,96

5,63

6,20

ARG/250

5,90 3,74

5,50

5,63

5,34

5,17

ARG/500

5,00 3,36

4,25

5,05

n.a.

n.a.

LYS/250

6,14 4,54

5,74

5,83

5,58

5,84

LYS/500

6,08 3,91

5,61

573

5,49

5,48

Based on these results saccharose showed a higher compatibility with 250 pyg/ml of

methionine,

concentrations of methionine.

lysine with 500 upg/ml

of methionine and arginine with both
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10 On the basis of the results of the previous

exanpl es, the fornul ations described in Table 6,
W@I@mePE6s6910se contai ni ng argi ni ne, were preparech/Bb2008Ms54679

different r-hLH concentratdons (6 pg/m and 12

g/m), stored at 2-8C and +25C and, tested accord
Exaneler? got-empatibliby of rshll menasessdivtidifrgnyigtions W'th FSH

mbRidogwiligQicfoamuldtionl nethods: 15 - RP-HPLC for LH
content - RP-HPLC for a-subunit oxidised forns -

SDS- PACE for free-subunits and aggregates - Bioassay

In-vidWloPfheSBbis] d?éblé’s@d in ‘E‘xéh‘@e ﬁﬁﬁ@%rﬂﬂu@roﬁs abﬁiribé& ii€ Ihble 6
anal ysi s ormed on the resylts of

t he
wesgrmaired with aPH%H {rsmulatipny s |qunéb': agudidass I'Q%'?formu'at'on) and

testadiafat 249 of\bdnflack B?Zﬁcdac@f)rdﬂg'\@tlh@ﬁreﬂnobs sefiwar e. 25
r-hLH concentratiaon upon storage at 2-

and 252C No- st%‘i’r%PtLrCcEﬂflfJ‘FérbﬁW' iy o- PR ??"ﬁ!i?%(t Btfﬁ‘s (in

concentration s PHeedaresl ﬁ@tg/ thdson-badisad R AR @bbﬁ’éd)
6-nont hs storage at 2-8C atever the r-hLH

concent r at i on SFEFhG A aggiaoates ggifation A comon

decrease of . 0.&ppg/LrRt AhPES ARSI Mafeaf ter 6- 30
nont hs storage at 252C. r-hLH bjoactivity (bioassay)

upon storage dintEEENGHBLDEDEARIORE R vant | oss in

bi cacti vi ty. wasDOIR@E eforf OLhitdle fapbMuliatH oRsealib@its and

6-nmont hs 35 storage at 2-8C and at 252C what ever the

r-hLH concent r3g9resRiqsaIysghitafion deta ot rgRpriad).. wo

2009/ 056569. PG [P3pRsHre4679 25 % subunits and

aggr egat es by SDS- PAGE The percentage of aggregates by
Therigsy FWH@B@W'%%%?‘E both concentrations

after 6- mont hs storage at 2-8C and 25C. The percent age

5 subunits AGE renmai ns_bel ow 2% for both

h
T@dﬁr&%rﬁ‘t'&’tryoﬁg Fﬁkcet‘”%‘y%ﬁﬂwma it orelge A 2-8C. A

(o]0 n ecrease of aboug pﬁﬁ@l’ﬂ)nth Wwas obser%aglgragéteg
6-T YBNIANE" st orfage ar=025C2C] Y%Texd A sed for9ms by T=24h

RP- 8IRC250 10 An | ncpgase of | abows610. 4% nomtdo was 0,00

neasRERA0 af t er] 6- nBNRHs stprage. Bt 2-|8C &I an 0,72

i NCL¥3880 i n tre rafgél1 0. 6-1. 4%Mmtsnt h |at ZB@RC. |pH ahdr

app8acabte No 88&hge in thed Hppear and®dq coljour 0,39
cl aNRG@OO Vi sr I e pAf¥Pcles) na¥’.4/n tﬁe pt.8s 0,69
LYS/500 97,04 96,74 0,00 0,33

h = hours

Table 13. FSH and LH content

. r-hFSH content* r-hLH content”
Formulation T=0 T=24 h T=0 T=24 h
SAC/250 16,14 16,14 367 361
ARG/250 15.45 16,01 415 421
LYS/250 15,35 15,68 4,07 415
SAC/500 16,29 16,91 371 3.70
ARG/500 16,03 15,80 415 4,05
LYS/500 15,46 15,69 405 417

* FSH theorical: 200 IU=15,48 ug/ml; ¥ LH theorical: 100 1U=4 pg/ml

Table 14. Bioassay

r-hFSH activity r-hLH activity

Formulation T=0 T=24 h T=0 T=24 h

SAC/250 174,60 183,70 108,00 109,00




10

15

20

25

30

35

observed during manufacturing and upon storage.
Exanple 4 - Conpatibility of stabilizing and
whambesdsest ati c agents for nultidose 20 for nub@L/EP188/064679
Six stabilizing agents (saeecharose, arginine, gI yci ne,
sine, sorbitol and trehal ose) were tested
A'E%‘ﬁﬁﬁ?"?%l”l‘q’woﬁ frmyletiors WEE semeatiRife ity ”ieoGér@?'r Ryemultidose

fofhaan agthédedese fornul ations. The tested
fornul ati ons are summari zed in Table 15. 25 Table 15.

Conposi ti on- of NG5 TS AR HHfNtE Yose fornul ati ons

cont ai ni ng di fj@bg@stionconbi nations of stabilizing and
bacteri ostatic agents Corrponent s SAC/ 250 SAC/ 250

SAC/ 250 ARG 25t° AG¥EPoHHN AREy M5 ULURIR Hegar2IBA (B F DR\ GE)

BA nCr Phe _r1-Nd-ids® i KH 3Rd P8H&0REViRE P9 25 pg 25 pg
25 pg Na2HPO4 2H20 1.65 ng 1.65 ng 1.65 ng 1.65 ny

1.65 ng 1.65 ng NaHZPO4 H20 0.104 m 0.104 m 0.104 m

Examiflé 3m Stability %’tufbgl&‘knaho&&é’liqmd FermAfigtigres 250 pg 250
pg 250 pg 250 pg 250 pg Tween 20 50 pg 50 pg 50 pg 50
pg 50 pg 50 pg Saccharose 105 m 105 m 105 m- - -

ONtigH Bésﬁ@ of the resdd &Qhé?prémo&%mpﬁwzwé foﬁingxah@fhs @e&%’ed in
- mCresol - 0.30% - 0. 30% - Phe

90%
qules@%exceptothg%p/ om‘pmn’@ argininge, (Wefe aregaregoatltvyﬁ d[f‘fegent rchLH
cohcBtrafliofs (60ugimfl-ahd 1D pg rﬁlz Stofed bﬂ 213°0l afd MB°C and tested
2009/ 056569 PCT/ EP2008/ 064679 26 onents LYS/ 250

aqcgings tina YePreHs %@ﬂ/tZB@a'S@’?fZSGC%@MZ@O he Al awinenfnadyical
mé&hofhe BA nCr Phe r-hLH bulk 25 pg 25 pg 25 pg 25 pg

25 pg 25%% Na2HPO4 2H20 1.65 m1.65 m1.65 m 1. 65 m

1. 65 nt 1.B5HRLGNaHbIPEaNEP 0. 104 ng 0. 104 ng 0. 104 ny

0.104 ny @Mm&@%.r&.m%#@rrﬁ@i ne 250 pg 250 pg

250 pg 250 250 g Tween 20 50 pg 50 pg 50
b 50 pg A %ﬁewgwsz’@ dagorssaieg 28 my - -

Sor bi t ol B.oasga\o/ .5 nmg 56.5 ngy 56.5 ny Benz I A cohol
0.90% - - m Cresol - 0.30%- - 0.30% - Phenol
- - 0.500Hof Sod}!t@ﬁ%

- Visual appearance

A statistical analysis was performed on the results of all the parameters that were

identified as stability indicating with the aid of Stabileo 1.1 software.
r-hLH concentration (by RP-HPLC) upon storage at 2-8°C and 25+2°C

No statistically significant loss in protein concentration was observed for the
formulations after 6-months storage at 2-8°C whatever the r-hLH concentration
(6 pg/ml and 12 pg/ml). A common decrease of 0.4 pg/month was observed after 6-

months storage at 25+2°C.
r-hLH bioactivity (bioassay) upon storage at 2-8°C and 25+2°C

No relevant loss in bioactivity was observed for the formulations after 6-months

storage at 2-8°C and at 25+2°C whatever the r-hLH concentration (6 yg/ml and 12
pg/ml).
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Wl g.s. tolmM g.s. tolmM g.s. tol1lmM g.s. to 1
g.s. tolmM g.s. to1l mM m Conponents GQY/ 250/
wWE06h 85369 GLY/ 250/ THE/ 250/ THE/ 250/ THE/ 250/ PCT/EP2008/064679
Amount/m BA nCr Phe BA nCesPhe r-hLH bulk 25 p 25 p
029 P 25 p 25 25 Na2HPO4_ 2H20 1.65 ng 1.65 ng 1.65
ﬁr?ﬁ"ﬁ'?’@?”ﬁfgﬂf tesPy1ISBSAAFE NaH2PO4 H20 0. 104 ng 0. 104
ng 0.104 ng 0.104 ng 0.104 ny 0.104 ng Methionine 250
pg 250 pg 250 pg 250 pg 250 %)250 pg .Tween 20_ 50 p
Then RSEcest?9sy %oasgﬂje%%gbssoﬁag RS cigmeings t?ﬁbo"?sz(?gf% both

cofBentrations Hrehad- ﬁ‘fé)ﬂths storaglaoﬁt 'B—Q-"% amj 196 0n Benge
Al cohol 0.90% - - 90 - 0.30% - -

subupjf.ﬁeHmSDS PA§E5@%alns b@o‘gd%) fw:pota (‘é)ncgquailom‘, aaerSG n@qpths

stéra@b aﬁ .288°d. A %omnoﬁ Socréfde lofGatiout B5%/Aofth Was$ obétvdd Biter 6-
out 40 of each sol ution were prepared,

m@ntpgétpéqgetzﬁ@é@? § 0.22 pm nenbrane and stor ed at

Pcentaége of

2-8C, +25C and +40C in 15 m plastic tubes.

solutlons mer§F § ested for protein content (by Size

%NS RIS HBL
forms (by Reverse Phase-HPLC, RH HPLC)
subunlts formati on

SE- HPLC) and
@b O BN, Wah dngasefc

ArSECgRSe) of

cont ai ni ng m Cresol

Ci—|PLC data not shown),

18. Al

The

5 oxi di zed

aggr egat es (by
%ualltatlvel
3

fesf6- mathsc%wgg%taé 2-8°C

aredtehcrebsd Rhé rabigR 0. &4 40mbhinsatogtcaf-cf or mul ations are
reported in Tables 16 to

the sol utions
(mCr) becane opal escent even

lﬁugﬂﬁﬁpﬁgé%dbe after manufacturing, due to an
i nconpatibility between the bacteriostatic agent and

10 the surfactant (Tween 20).

Table 16. Purity by

NShieCin( hleOs@ardne8REsIab cRirityt 444Dle @ﬁmés%bom %e pH was

het er odi mers % free-subunits % aggregat es

=0 T

obpepygd pugngrmpguipcligng-apd 4RAHSIPRBH8-  SAC/ 250/ nCr 98, 91
23 67 1,10 10, 38 23, 41 SAC/ 250/ BA
45,12 4,5Q 3, 33

89, 61 52,93 -

95,50 74,04 5]
Exaxeple 47 Bampglb
foPmiilatioss Y/ 250/ nCr 97, 95 96, 54 86, 76 -
GLY/ 250/ BA 96, 08 59,58 41,59 -
3,92 2,61 1,97 @AY/ 250/ Phe 96,49 74,71 86,06 -

SiR, s?a%llﬁlrglag%ni’sgés%c&%ro

3,14 n. a.

28, 39

n. a.

bily pt,Siabilie

AR ghiAe)
29 A

cifd, |
250/

ingrand bagepasislc pgentsder mutidose

9,55 n.a. 2,05

37,82 56, 45

20,01

ng%o?&tcﬁ%nagrehalose)
A 91,44 35

werg tggted TaCepgPatilisy With 5b;ac§ar|@§taﬂc Agentariey %|@¢rpﬁt§blg5mglildose
fodulZtiond ITHL tested Jorrful&iibngd 8reds B Ari Y i8 T4Ble 15.

Table 15. Composition of several r-hLH multidose formulations containing different

combinations of stabilizing and bacteriostatic agents

Components SAC/250 SAC/250 SAC/250 | ARG/250 | ARG/250 | ARG/250
Amount/ml BA mCr Phe BA mCr Phe
r-hLH bulk 25 yg 25 yg 25 yg 25 yg 25 yg 25 g

Na,HPO, 2H,0 | 1.65 mg 1.65 mg 1.65 mg 1.65 mg 1.65 mg 1.65 mg

NaH,PO, H,O | 0.104 mg 0.104 mg 0.104mg | 0.104 mg | 0.104 mg | 0.104 mg
Methionine 250 ug 250 ug 250 ug 250 ug 250 ug 250 pg
Tween 20 50 ug 50 ug 50 ug 50 ug 50 pg 50 pg
Saccharose 105 mg 105 mg 105 mg - - -

Arginine - - - 33 mg 33 mg 33 mg
Benzyl Alcohol 0.90% - - 0.90% - -
m-Cresol - 0.30% - - 0.30% -
Phenol - - 0.50% - - 0.50%
WFI gs.toilml|qgs.to1Tml|gs.to1Tml| gs.to1 [gs.to1ml]| g.s.to1
ml ml




WD 2009/ 056569 PCT/ EP2008/ 064679 27 Fornul ati on %
heterodi mers % free-subunits % aggregates T=0 T=1d
w0 2000/036569 T=1d T=4d T=0 T=1d T=4d LYS/ 250/ nCrpE@BERD08/064679

81,57 65,68 - 17,99 33,10 2681 n.a. 1,22 LYS/ 250/ BA
94 75 47 94 33 61 - 48 59 63 14 5 26 3 48 3 26

Cx_m'%‘gl PhlaYgZ?‘bl %@’%%’"53,'7?’25026,5@%52 h SORIRY :L,m/f!“

| YN Ay 9n’CXG 363 heo Jo | 1 @Cg

EREFERUIK o [ ~ 25 g 25%&?@ m 95" 44 25dign o[ 250G, ' 25 ug
NaHPQu2HEO 2’165% il T PRE T 12165m5. . 165mmg ' | _1.65mg

&

NaH,PQIH:0 720,704 g © 0104 g’ 20794 g {9,704 mg

énighine 27| 7058 a0 |70 350 Yt PO 250 [ 409504 _POo8Y ud 7 12950 g
Weet20™ _TI- ds50 gd)s 9|7 < 2 A4,

42198 md I, 362822 5.280ng7, 12 12, 88 THE 2507 Ph

%grﬂfbl 69,/£9 24,09 - N.a. ¥4, 28 0O, Yo565md<| £56.8wmg | aB8.8mg

BehZyl AlcHfidI Y ®§0%t-[HPLC (ST prage ternpeargbire: +<o0)

ocrmbiat ijon % hetler odower § % £ree-{subuni tb %30%

appgenat ds =0 T=7d T=1IM Ta®0V7d T=IM T=0 T=7d T=DW0%

SAGFP50/ riars. @8, B9l o8 tar6mbPg.30o1 nd1, d9.t4 5, 1@s.To 16l 149.840 1
15,57 SAC 250/ BA 95,50 95,04 75,84 1M, 66| 4,50 4, 96 ml

Compenentsa(/ B2 e GRYR40/93 GLY/Z99/ ATRE/ZSQ/ 5 TRE/26Q), 5 TRE/250/
fpyweh ) pcr BA a7mBn ob 38he oF 3By 4| gomCr Phe

il b/ g 7288968] 2125148 42 P54y ol 325p917] 2519
N 4 H0%Mg g 1.85 Hdg 126&7196 1H65 mg 1.65 mg
N - 94 8404 mg- 50004140 0. 194 g 4 05194 ingg ) 0.104 mg

HEPHES) ¢ 0728019791 7350 B0 g1 gO0HT o[ 6200y [ 250 g

Tygen20-, o088 ob B0 SPg, "k " 50T 4 50 g

Gl of3HW ob Zdmg ", s Mo - T -

Fehalgse” | oo oo lra iz o1 106mg t 2106 mg | 106 mg
Behd PAEIY] BT 89 82/ 54 T4 64 hop 21 61 2 80T

Y SILOT 99365 96, 612,090,406 11 4Q30%, -

SpREnPO7 82,05 o4, 4509, o2 17,23 BD, 7D 0.50%

SUWFEOU/ BAY s9te: Unl [Mps. Y01 B®] §8. t6 3.mlY Qs Ao 14| §9. tF14P | g.s.to 1

SOR/ 250/ Phe 94, 74| 92,55 81,96 5, 26 7,46 1B, 05 ml

THE/ 250/ nCr 86, 07 75,78 45,61 13,93 24,23 54, 40
ot T R e R L
anbiBstofédoati 218 S& A+ A50C e aby4 (RE- i 3Lk st ddes 0OMhd Zoliayss were
teétzé C%OC) prlotelz\{rt? nctorr]mteg{’:-%l:s)yC )Sizesé%lgggrll-ﬁgLC?]SEl-ﬁPll_g: %%ta not shown),
oxidized forms (by Reverse Phase-HPLC, RH-HPLC), aggregates (by SE-HPLC) and
subunits formation (qualitatively, by SE-HPLC) up to 1 month. The results of the
complete panel of tests applied to this set of formulations are reported in Tables 16 to
18. All the solutions containing m-Cresol (mCr) became opalescent even immediately
after manufacturing, due to an incompatibility between the bacteriostatic agent and

the surfactant (Tween 20).

Table 16. Purity by SE-HPLC (storage temperature: +40°C)

. % heterodimers % free-subunits % aggregates
Formulation 55274 [ T=4d | T=0 | T=1d | T=4d | T=0 | T=1d | T=4d
SAC/250/mCr | 98,91 | 89,61 | 52,93 | — n.a. 23,67 1,10 | 10,38 | 23,41
SAC/250/BA | 95,50 | 74,04 [ 51,52 | — 22,65 | 45,12 4,50 3,33 3,36
SAC/250/Phe | 98,34 [ 74,20 [ 6713 | — 19,63 | 23,71 1,66 5,57 9,17
GLY/250/mCr | 97,95 | 96,54 | 86,76 | — 9,55 n.a. 2,05 3,14 n.a.
GLY/250/BA | 96,08 | 59,58 | 41,59 | — 37,82 | 56,45 3,92 2,61 1,97
GLY/250/Phe | 96,49 | 74,71 | 86,06 | — 20,01 9,22 2,51 5,28 4,73
ARG/250/mCr [ 97,94 | 70,34 | 4439 | — 28,39 | 53,33 2,06 1,29 2,29
ARG/250/BA | 91,44 | 35,99 | 15,91 — 58,99 | 79,65 8,57 5,03 4,45
ARG/250/Phe | 95,31 [ 63,27 [ 29,12 | — 33,75 | 67,18 4,69 2,98 3,70




SAC/ 250/ BA 14, 07 8,83 SAC/ 250/ Phe 25,55 17,54
GY/ 250/ nCr 59,29 5,43 @G.Y/ 250/ BA 10, 53 4, 44
w6kt B5364Phe 34, 86 16,06 ARG 250/ nCr 65, 27 3, BGI/EP2008/064679

ARG 250/ BA 7,12 5,65 ARG 250/ Phe 15, 49 11, 27

LYS/ 250/ n /d}é ﬂ'—'xd1ﬁ 36 IVQ/f?'—'xﬂ/ A £I'2 69 Q ':(ﬂ :
phedictetedimersys | oS /@Qﬁ}'.m'%g, bg_ 22 gggregates

FE@I% E-h$"|0" JFT% ,,T&ZJE:QE hao af4gl 17-%¢ T=1d | T=4d
i 981918 858 THE/AD ngg \ 385101 b 1,81 4} na 1,22
I-YS(?ﬁﬁf.Bz’,'rEM “’4234 [ 33BL [\ pm o nzP B9 163,14 528 | 348 | 3,26
%97&?“12,68 (SR 73 1L =" 1 2618 14206 | 200 | 1,16 | 1,01
S@I’-‘\‘725(‘ﬁh'1 PI0HB 18633 [58,789°CC M ntdICPCeld7S 1 6,85 | 13,68 | 22,36
SOR50BAY %1 08 ) B217% ‘1‘3‘27" %J'—'” 1 17 722 FU55Y B3 A8'IF 7,52
S@R?Q'SO/PHé 9 ‘9‘4,‘7hZ 7988465 0 | 322 35 (1876l [VESS T BF8U[ 11,50
I T 86@FN &Y 1281 '40‘6125 Wi _Ch[am.d.n TR 1338DUPR 70] 38,53
'I"PEV%O/‘BW ne472Y0%oBg/ r3}'!2)19 Benzyl 2adec Palo2 pngp®l | @ang A 12 88
TREABO/RRS || QN,081] 85ReNZyisoal cohgl nand| ewpsal Keps um4,72 | 20,83

chlforide were selected as bacteriostatic agents. 5

The st ed formul atjons are sunmari zed in Table 19.
Tabifbi & PLY RSB (SHPrage SERRTAM el 1A ) mul 1 + dose
’ror tloantl 0N%, RétBlodiniere g 1 he Y% Bal-amuails ST abI | PZady@egates

ndT€l f{frerentThact =0 dsTad ¢ TBgBINt STEONPTERN I=1M
SBA(@B(BG)Or $A605 033 3A0C/ &8 ARG 50, AR O3 ARGI®0D14,34 | 15,57
SAIHABAN | 9BA0 BACIN4 Phé, BA| BACHL Phe |[rHfcH| baibk P3,96g| 2%50
SpQ/285Phey | D8.3pg 92828 pg—N42HPOA | 2H20 1. 666 np 611865 14,51
Ghy230/85r my7.856970f8 | 195639 ng—1./651y| NaHZP0$2/03®0144.62
GhY/250/8A4 | 96,08 ﬁMﬁrﬁ&:ﬁh 4y 0—104 3%#20] 1992 ny 2,37 | 2,17
GLERR/BRR n90HBQ 98445098. 19| 500 [pg—-00 pg 5002l BEAG7pg 6.10
ARGREWMEN (98,94 BE3N7EB b0 no 50 197350 & 1,28 | 1,94
250/B 1488 938 057%0 105 dh . — | B hi _| 2,63 31,31
A 531198331 8218 L moil 104 016890 4.69 5 A1r67'2f\0/1 23
LYS/250ImEE, I 98191 98,28 71795,38 | — A Amaad  — | 1,81 771,737 4,27
LYS2 /B‘i-‘\ 94,75'197,39° 78254 | — 1 = "7 14,66 | 526 | 2,61 | 2,80
LYS/250/Phe | 97,91 [ 99,55 | 98,61 | — — — 209 | 0,46 | 1,40
SOR/250/mCr | 90,46 | 82,65 | 64,24 | — — — 9,55 | 17,23 | 35,76
SOR/250/BA [ 94,08 [ 95,93 | 6859 | — — 21,99 | 593 | 408 | 943
SOR/250/Phe | 94,74 [ 9255 81,96 | — — — 526 | 7,46 | 18,05
TRE/250/mCr | 86,07 | 75,78 | 4561 | — — — 13,93 | 24,23 | 54,40
TRE/250/BA [ 94,74 [ 9122 | 67,28 | — — 13,75 | 526 | 8,79 | 18,97
TRE/250/Phe | 91,05 | 84,53 | 66,79 | — — — 8,95 | 1547 | 33,22

Table 18. % oxidised forms by RP-HPLC

Formulation

12 days (+40°C)

1 Month (+25°C)

SAC/250/mCr 51,14 16,62
SAC/250/BA 14,07 8,83
SAC/250/Phe 25,55 17,54
GLY/250/mCr 59,29 5,43
GLY/250/BA 10,53 4,44
GLY/250/Phe 34,86 16,06
ARG/250/mCr 65,27 3,13
ARG/250/BA 7,12 5,65
ARG/250/Phe 15,49 11,27
LYS/250/mCr 44,05 16,36
LYS/250/BA 13,69 9,30
LYS/250/Phe 56,55 17,86
SOR/250/mCr 58,29 25,68
SOR/250/BA 13,51 8,49
SOR/250/Phe 30,78 17,75
TRE/250/mCr 45,84 26,36
TRE/250/BA 19,12 11,41
TRE/250/Phe 23,87 27,76
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chl ori de Phenol - -

g.s.

tolmM g.s. t

0. 50% -
olqg.s.

- 0.50%

to 1 q.

WFI

s. to 1

g.

S.
g.s.

to 1 n
to 1

waorkooghseste Ml Conponent s LYS/ 500/ BA LYS/ 500/ BAGCT/EP2008/064679

LYS/ 500/ Phe
Na2HPO4 2H20 1. 65 ny

Amount / m

1.65

NaHZPO4

r-he#i bulk 25 a 25 25 u
mg 1.65 ng

Basedon thgs® resyls. nipcehargse: r{@s'n%f‘%le‘fﬁﬁmﬂ% SR SQJE@tegC?@ the best
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Components LYS/500/BA LYS/500/BACL LYS/500/Phe
Amount/ml
r-hLH bulk 25 ug 25 ug 25 ug

Na,HPO, 2H,0 1.65 mg 1.65 mg 1.65 mg
NaH,PO, H,O 0.104 mg 0.104 mg 0.104 mg
Methionine 500 ug 500 ug 500 ug

Tween 20 50 ug 50 ug 50 ug
Lysine 28 mg 28 mg 28 mg

Benzyl Alcohol 1.2% 0.30% -
Benzalkonium - 0.001% -

chloride
Phenol - - 0.50%
WFI g.s.to 1 ml g.s.to 1 ml g.s.to 1 ml

About 100 ml of each solution were prepared, filtered through a 0.22 pym membrane
and filled in 3 ml cartridges. The following primary packaging was used:
- 3 ml glass cartridges (Nuova Ompi) siliconised
- Crimp caps code CAP J 3ML L1H075-1-H1B FM 257/2 (Helvoet Pharma)
- Coated plungers: Helvoet V9282 FM257/2 Omniflex coated.
The cartridges were stored at 2-8°C, +25°C and +40°C to be tested for protein
content (by SE-HPLC), oxidized forms (by RH-HPLC), aggregates (by SE-HPLC) and
subunits formation (qualitatively, by SE-HPLC) up to 2 months.
The results of the complete panel of tests applied to this second set of formulations

are reported in Tables 20 to 26.
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Table 22. Purity by SE-HPLC (storage temperature: +25°C)

Formulation % heterodimers % free-subunits % aggregates
T=0 T=4w T=8w T=0 T=4w T=0
SAC/500/BA | 100,00 83,85 82,87 — 14,69 —
SAC/500/BACL | 100,00 86,30 85,78 — 13,06 —
SAC/500/Phe 99,66 79,35 75,26 — 13,39 0,34
ARG/500/BA 99,91 82,32 82,13 — 17,39 0,10
ARG/500/BACL | 99,93 80,42 80,77 — 19,25 0,07
ARG/500/Phe | 99,93 84,59 80,95 — 15,13 0,08
LYS/500/BA 99,93 85,04 85,10 — 13,78 0,08
LYS/500/BACL | 99,95 84,24 86,22 — 15,42 0,06
LYS/500/Phe 99,93 85,41 81,22 — 13,68 0,08
Table 23. % oxidised forms by RP-HPLC (storage temperature: +33°C)
Formulation T=0 T=3 weeks T=8 weeks T=13 weeks
SAC/500/BA 1,12 5,21 4,21 4,26
SAC/500/BACL 0,90 5,59 4,90 4,46
SAC/500/Phe 0,99 8,28 6,01 16,14
ARG/500/BA 0,69 4,52 4,13 2,65
ARG/500/BACL 1,13 4,57 3,57 297
ARG/500/Phe 0,94 4,60 5,24 4,82
LYS/500/BA 1,53 5,71 16,34 8,77
LYS/500/BACL 1,60 4,49 5,83 5,70
LYS/500/Phe 0,66 9,66 34,97 25,51
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Table 26. r-hLH content by SE-HPLC
Formulation T=o | T73d | T=3w | T=4w | T=8w | T=4w | T=8w
(+40°C) | (¥33°C) | (#33°C) | (+33°C) | (+25°C) | (+25°C)
SAC/500/BA 20,38 | 21,70 | 21,05 | 2254 | 16,47 | 23,70 | 1843
SAC/500/BACL | 21,73 | 22,06 | 21,31 | 22,64 | 18,77 | 23,65 | 18,10
SAC/500/Phe 2124 | 2149 | 21,02 | 2253 | 20,71 | 22,66 | 17,23
ARG/500/BA 2223 | 18,86 | 1952 | 2464 | 16,14 | 2526 | 17,69
ARG/500/BACL | 22,38 | 21,48 | 21,71 | 2352 | 16,86 | 24,18 | 19,34
ARG/500/Phe | 21,34 | 22,38 | 20,60 | 23,09 | 16,99 | 2441 | 16,32
LYS/500/BA 20,33 | 20,93 | 18,85 | 22,10 | 14,93 | 24,24 | 17,36
LYS/500/BACL | 23,83 | 21,78 | 20,68 | 23,44 | 1550 | 24,07 | 18,60
LYS/500/Phe 21,34 | 21,056 | 2020 | 21,89 | 16,50 | 22,99 | 16,56

multidose liquid formulation

SE-HPLC for purity

bacteriostatic agents are compatible with 500 ug/ml of methionine.

after 24 h of contact at 25°C according to the methods below:

These results confirmed the compatibility of the stabilizing agents with an increased

amount of methionine (see Example 1). In addition the results showed that the

Example 5 — Compatibility of r-hLH multidose liquid formulations with FSH

Based on the results of Example 4, formulations of r-hLH in 3 ml cartridges were

mixed with a FSH formulation (i.e. Gonal-F® multidose liquid formulation) and tested
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Table 28. FSH and LH content

Formulation

r-hFSH content*

r-hLH content”

T=0 T=24h T=0 T=24h

SAC/500/BACL 29,50 31,15 7,20 8,31
SAC/500/Phe 30,88 31,28 7,34 7,54
ARG/500/BA 30,46 31,00 8,02 8,44
ARG/500/BACL 32,23 32,84 7,12 7,40
ARG/500/Phe 30,07 31,06 7,78 8,05
LYS/500/BA 30,91 32,11 6,88 7,25
LYS/500/BACL 28,57 31,66 6,64 7,62
LYS/500/Phe 28,75 31,25 6,80 7,47

* FSH theorical: 200 1U=30,96 pg/ml; * LH theorical: 100 1U=8 pg/ml

Table 29. Bioassay

Formulation

r-hFSH activity

r-hLH activity

T=0 T=24 h T=0 T=24 h
SAC/500/BACL 365,7 355.0 2270 2127
ARG/500/Phe 3875 393,0 2314 2430

All the tested multidose formulations are compatible with the Gonal-F® multidose

formulation as there was:
No loss in FSH and LH content,

No oxidation,

No aggregation (by SE-HPLC)
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pg/ m, 10-Effect of filli volupe: 0.25 m, O.
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db e ontaings Rfedifiereandlling ofobtngsn Hhenpalches wegg gompared

qlﬁam%m‘/@y BY SELHPINC USASH 2k BACB3 ONahe PERING RS repbrté B Figure 1
fferent r-hLH strengths and 15 filled in {he

(AcF&nt'au Heve 2t (APt e divrcantags; Ah helarenigers JPP»ieSEaHF’clrFe§n the
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The resul ts are reﬁorte in Figure 1 (A-F

'—qoh'”éuaé thegesulisin Biourese! Pt 2-dhe fjawise %’@‘E'é?'@&@ 103 *%e dggwn
SE- HPLC a¥o trhi®act of container on formulations at 12 pug/ml and 24 pg/ml
- No impact of filling volume on formulations at 12 ug/ml and 24 yg/ml
- Positive effect of increased concentration on subunits dissociation
- No difference between batches with or without bacteriostatics

- Higher stability is related to higher r-hLH concentration.
Example 7 — Stability study of multidose liquid formulations

On the basis of the results of the previous examples, four formulations described in
Table 19 (SAC/500/BACL, LYS/500/BA, LYS/500/BACL and ARG/500/Phe) were
stored at 2-8°C and +25°C and tested according to a rigorous stability plan and
according to the following analytical methods:

- RP-HPLC for LH content

- RP-HPLC for a-subunit oxidised forms

- RP-HPLC for phenol content

- RP-HPLC for benzalkonium chloride content

- RP-HPLC for benzyl alcohol content

- SDS-PAGE for free-subunits and aggregates
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r-hLH concentration (by RP- HPL%) on storage at
N&yrefewass dosgoinsbigestvity S| 9Psergr; for daghformyiadio %aH%ﬂ%u”ﬂP”thS
st6af6 ant-Bat baa avastogserved for the formulations after
12-nonths storage at 2-8C. A conmon decrease of 0.4

pg/ month 15 was observed after 6-nonths storage at

%&aBLnits' arlildggRigeest B3 Hg-AdBmassay) upon storage at
2-8C and 252C No relevant loss in bioactivity was
observed for the fornulations after 12-nonths 20

THe sera@Rags oadifredtiiéh B SBSAEAGE remains below 2% for all formulations
after 12-months storage at 2-8°C and 25°C.

The percentage of subunits by SDS-PAGE increases above 32% after 6 months at
25°C for all the formulations.

% oxidised forms by RP-HPLC

SAC/500/BACL and ARG/500/Phe present the lower increase of oxidised forms.

pH and appearance

No change in the appearance (colour, clarity, visible particles) nor in the pH was

observed during manufacturing and upon storage.



10

15

20

% subuni ts and aggregates by SDS- PAGE The percent age
of aggregates by SDS-PAGE renmi ns bel ow 2% for all

wo ovonwkate ons 25 after 12-nonths storage at 2p@REPIN0S/064679

25C. The percentage of subwgmits by SDS-PACE increases

above 32% after 6 nonths at 25C for all the

formul ati ons. % oxi dised fornms by RP-HPLC 30
BavtéAoRMiit BH6hts 3bsteARG S00/ Phe present the | ower

i ncrease of oxidised forns. pH and appearance 35 No

change in the appearance (colour, clarity, visible

THEaEdet bRRDUNRT ph@nélréﬂd MdnYR SlcoRBBwREéaibisbitdd B8 no losses were
manuf act uri ng and upon_storage. WD 2009/ 056569

MeRSHEhIoUR/ BEXETE 1941 BRAWNS LIty cohpgkrRiatsc ot edfpount of

be-ﬁﬁﬁlkbrﬂﬂlﬁaihlcﬁfd@tﬁéﬂ@ @ﬁrg&h@ﬂ.@/mﬂmgtebﬁfbimt) @/@QWS MBA&ured in
det ect ed and | osses measured from 6- nont hs

the SALZSURAHS aTulaion io &?@Hﬁpﬁéﬁiw% chegfPatbunt of
benzal koni um chl ori de bel ow target (6 pg/m instead of
1,0(%/m% was nmeasured in the SAC/ 500/ BACL
Eficrons Be¢I8rPSIRUCE988St hs stability checkpoint. Efficacy
of bacteriostatic agents 10 The results of the
bacteriostatic efficacy tests, perfornmed at T=
Theggadiser] g bartertpsialig alfitacy ipstsh eererad aétT‘Qr?é‘da{Pféeated after 9
mbRAS bh &k fofmUiatireare Redofted ®h TdY 80 833 Resul t's of
bacteriostatic efficacy test on nultidose formnulation
15 SAC/ 500/ BACL M crorgani sm Log reduction vs T=0 T=6
TdeeT 38 MRekifs daty oattelibs@ay S efficdd) dR¥sS onSt rﬂQI'ﬂMJ)é%COI@ﬁﬁ@atlon
>3 >3 >3 >3 no reduction aureus Pseudononas >3 >3 >3
S/S%/ A®/BASduct i on aer ugi nosa Escherichia coli no tested

T. >3 >3 ng reduction CantigledatlonGemson. t. N 1. >3
1593V ease TAsper g T7-as hni De=7Rays |M=14 ddys3] >B-28@ays

no red}ﬂctlon

|Staphﬂa3>ecu1§abl e 3; Resul ts of pact %rl oqgt atctg effic
t esturews mul ti dosé”f or frul att on | LYS/°500/

Mrssrdrepas sm| Log.geducti opgzvs T=0 Jk=6 N T=24 h [T5d cquction
da%psudriesd days T=28 days

Escherichia coli no tested |~ n.t. >3 >3 no reduction
Candida albicans n.t. n.t. >3 >3 no increase
Aspergillus niger n.t. n.t. 1.8 >3 no increase

Table 31. Results of bacteriostatic efficacy test on multidose formulation
LYS/500/BACL

Microraanism Log reduction vs T=0

9 T=6h T=24 h T=7 days | T=14 days T=28 days

Staphylococcus .
aureus >3 >3 >3 >3 no reduction

Pseudomonas .
aeruginosa >3 >3 >3 >3 no reduction
Escherichia coli not tested n.t. >3 >3 no reduction
Candida albicans n.t. n.t. >3 >3 no increase
Aspergillus niger n.t. n.t. 3.3 >3 no increase

Table 32. Results of bacteriostatic efficacy test on multidose formulation LYS/500/BA

Microraanism Log reduction vs T=0

9 T=6h T=24 h T=7 days | T=14 days T=28 days

Staphylococcus .
aureus 1.05 >3 >3 >3 no reduction

Pseudomonas .
aeruginosa >3 >3 >3 >3 no reduction
Escherichia coli not tested n.t. >3 >3 no reduction
Candida albicans n.t. n.t. >3 >3 no increase




St aphyl ococcus >3 >3 >3 >3 no reduction aureus
Pseudononas >3 >3 >3 >3 no reduction aeruginosa
wdes@besdsehni a coil not tested n.t. >3 >3 no redeCl/ERIN08/064679

Candida al bicans n.t. n.t. 33 >3 no i ncrease
AQHPFHI||HQ nlnpr n.t n.t 3 3 >Q no_increase 20

Tarﬁff t ?%}ospeeslug? nfll atfaICEﬁF'OE‘ii@? 585')0%%( tﬁﬁtc r Yy g’HH 'gﬂﬁeLofﬁrmU'at'O”
AREMooFHen vs T=0 T=6 h T=24 h T=7 days T=14 days T=28
dnyc annhvlnrnrruc 1.05 >3 >3 >3 no reduction

NI 2L rﬂseudonnnnc >3 >3 >3 Logreduction ys,T=
> 2R T =T avey =14 days [ oT=28 days

LI TTO LA 2= AN LLD

3 >83n0 | no reduction

aarnn nneqa Ed r\h hi 4
ll\ll LEBA"ZLILLE"

PERERIBHS Chndiaizs al Bi c ]
W%%h&ﬂﬁ 026691056569 068664679—35 _
AspEididsh Us MigeP3n.t| n.t3 >3| >3 1% irncredde [Taprasuction
F3chenemdlediS Pl ndtddstell OSTRlET C ETTTX3ACY [T €583 0N | no reduction
O¥Hdida@ibr@nd Off MUl gt.1 on| ARG SUUI Fhes3\vl Cror gagil SN l{aGhcrease
et @lgeNS | T=0nd=6 N T=Z4 h 1=/ Gays [T=143 days nbikrease
days Staphylococcus 0.73 >3 >3 >3 no reduction
aur eus Pseudonpnas >3 >3 >3 >3 ng reggction .
Thee fRIGIUIRYSRS EORIRANITE /e comPinain qfedpdd PRNFY! alephal +,8.001%
5  bdnegKehiu@n cKierdd, df’an@iI b'sé?@ﬁ§rd§et orn lysing3 PSAGIS00/BACL and
| ncrease | us_ni t. >3 >3 naq

SISO GBRE el EbraAh B otnmon PR caR oo, e agpunt o
bePizalRommBREYE wak Bl the té}g@%%g/rﬁl iRQBZAbKILGIAI).

chlor and sacchargse or SAC/ 500/ BACL and =
Theydpr: S’Bg?t@ﬂ(:&?” ﬁ&”%?ér paenel o?AFEQS/éE’ ghhghed the formulation

conBAiiRRCRRRI Be@Me hiddhol NEYSBDOBIA) Ohet leRitgrRl IBORF URR European
chl ori de was below the target (6 pg/m instead of 10

10 PhYMAPIPeI3Fne f ormul ati on contai ni ng 0. 5% pheno
(ARG 500/ Phe) and the fornmulation containing 1.2%
beqﬁy al cohol (LYS/500/BA) net Criteria B of the
f¥'%n 10 Phar nacopei a.

All multidose formulations showed a good stability profile after 12 months storage at
15 2-8°C.
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Conclusions All multidose fornmul ati ons showed a good

stability profile after 12 nonths storage at 15 2-8C.
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Cainms 1. Aliquid fornul ation containing |uteinizing
hornmone (LH) or a variant thereof characterized in

wo baw/osasal fornul ation conprises a stabilizi ngp@ITERIVS/064679
of 5 arginine or salts thesgof and/or lysine or salts
thereof. 2. The fornulation according to claim1,

ein the luteinizing hornone (LH) is human

| ut ei ni zi ng hormone (hLH). 3. The formul ation
according to claim1 or 2, wherein the |uteinizing

1. ?Ofma@d (fBrlFaulaﬂo% Ecﬁ'ﬁﬁmbn@t’étmmarrhdﬁee L) Zdrng vQﬁ%Hﬂﬂ@reof

forntul at1 on "accor di ng toclaiml

2, Qm%fﬁe@ h'é Fhﬂ”‘f efafl Zpimplatonnepar(say) a E’@bUF—'Pﬁa@WOUm of
hUrﬂ?‘&lnln%to‘?%QI‘tsﬁhQr%thﬁd’f@ﬂ?&hé’oh% theﬁ‘eofrhe formulation
according to any of precedlng clalnms, wherein the
I ut_ei ni zi ng_hor none ( present at a concentration
2.0f Te formglginn a%oqu”%fo Qﬁ'm ébWD?rGSOthﬁdP'iﬂn'z'rﬁh@rmoﬂﬁ‘e('—"') is
f orHm AL ILRMIACERrHoRE (hiH)c! ai m 1, wherein the arginine
or salts thereof are present at a concentratlon of at
or about 10 to at or about 50 ng/m

3-f or f fﬁf"ﬁ“ﬂh"'%@&?'ﬁﬂ’l“’ﬂgtotc@”@l1a‘?rr% T’hve'lreF@l 'Htet”l‘Féng 'wm@e (LH)
or |§aécbﬁqbtrhﬁfﬁmﬁa@ru@e.mﬂhghaﬂﬁo@t(r:aquncentratl on of at
or about 10 to at or about 50 ng/m . 8. The

for | ation, accordln to.any of the preceding cl ains,
ARk R S, & N e

for.ﬁuh@éry ﬂ{]maﬁqmélﬁizlhg Hofméhe{uAmIeH). wher ei n t he

phosphate buffer is present at a concentration of at

l]J to at or . about or nul

of
5. acc R HRYOR P2 gaums LenPrie R LY cherdh the

bufifitemizirgy hamreher(el) i oskntiat pleosgdrataeorb uf éterﬁr abZ)Et 110 at or

The for n¢1| ation according to any of the preceding

cl A9pEtS

b9/ Mrer conprising a surfactant. 12. The

formul ati on according to claim 11, wherein the
6.surfrecroailatich 5&1@&1%97-@) cldigh 1 T\hlﬁ?erémrtﬁb”aegihiﬁél oA e8Iy RS are

to claim

eLn rese

a
Lo et a4 boreanlaongr S arekou ! § 1SR epowSosem! 10
ng/ M. WD 2009/ 056569 PCT/ EP2008/ 064679 39 14. The
7. orThel imoalati@c actalding té elainyl, afherdin the deedi agsatisathemof are

further .c t n 5. Th f arnmul at,i on
PSSO BoncRh ior P el ks & ABRu S Cabs on

at a concentration of at or about 0.01 to at or about
8.5. Orhegfomhulationldccoiidiey focanyudfahe precadiagrothimg, fudherrppngiising a

t he h@.ﬁﬁ%%?éﬁgegd aims, further conprising a

bact

agent. 17. The formul ation according to

claim 16, wherein the bacteriostatic agent is

9.

10.

11.

12.

13.

The formulation according to claim 8, wherein the phosphate buffer is present

at a concentration of at or about 1 to at or about 100 mM.

The formulation according to claim 8 or 9, wherein the phosphate buffer is

preferably sodium phosphate buffer.

The formulation according to any of the preceding claims, further comprising a

surfactant.
The formulation according to claim 11, wherein the surfactant is Tween 20.

The formulation according to claim 12, wherein Tween 20 is present at a

concentration of at or about 0.01 to at or about 10 mg/ml.
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sel ected fromany of benzyl al cohol, phenol and a

conbi nati on of benzyl al cohol and benzal koni um
wa@bloonsades 10 18. The fornul ati on accordi ng t opcl/BPIW0sd6o4679

or 17, wherein the bacteriggtatic agent is present at

a concentration of at or about 0.005 to at or about 15
14yg/ Hhe. fogulatione agearding 42 2Bk Oéérteopfﬁcﬁa'”g Slaimg. yrthgheomprising

pr es&fionmec! ai ms, further conprising water for

i njection. 20. The formul ati on according to any of the

edi n clalrrshwn pH. in the 15 range of at
1£bo }P'%U'@Boréta%?r \<fe t‘a%'%s.”ﬂ’ erRie MEShiRLNGL s d)r'iese”? at a
ac cheérmeatib® obdtbrboli .0 Pioes @d bPeLtE.@ingEnIcoNpr i si ng at
| east 25 g/m of r-hLH, 1.65 ng/m of Na2HPO4 2H20,

P4 H20 31.5 / .of L- i ne,
1601 ATRURIE! actardne: Bsmat ine BictellBanasgs. titas tofdiing a
of bmetdiibstatitiegand 5 rrg/m of phenol. 20 22. The

formul ati on according to any of clainms 1 to 20
hLH, . 1.65

2R BREE R R orne ok Randistin i, 3R g gert i

of deyestanie fromn ey df dehkgr aldehol 0pldn ol a afombivession 26, benzyl

.5 i ne, and 12 ng/m of
ﬂ%&ﬁ%’bﬁ%‘?nzg@gmuqth ¥ 88 hul ati ons according to any
of clains 1 to 20 conprising at least 25 25 pg/m of

18. - Hilhid, fodm@atiampd aebrdirfg tNacZHHROS &HZOWhQre]IOtdhert@btﬁiostétic agent is

5 0 P o T

mg/ M of benzyl al cohol and 0.01 ng/mM of benzal konl um
1% hlTdve emul2tdon Acqandingrde eny iof dhe pmepdisg talaams.cluntpei sdmpyising

th ti according to any of 30 clainms 1 to
23%4)‘%%@%/%@2569 PCT/ EP2008/ 064679 40 25. A form of
presentation of the fornulation according to any of

2| aihesfoimulatigrgacdeeding:t¢ eay loj theeprieceding glaims hayving @ pH in the

tabl e f t [
Co a0 oF Bl B et fom of the |

formul ation according to an% of claims 1 to 5 23,
27z onhei foimigatianeacgprding terang of theerrecadéigdlaimsorerigipg at least 25

L I h
1S o'r_& r?uﬁma{)ﬁorﬂ'ig]c%;r g%r}npéfoN%ﬁ?C%fﬁgpsp rﬁ) Zlmémfgkfa E)-lr2 ls(t)flg 2,
pr eldar angd/wh obfL-arginiedimoaofidrochitgide | U§ & Somgtrhleof Tween 20, 0.5

forrﬂglhﬁ%h%th %{Onfgnégn Qﬁold ains 1 to 23 for the

preparation o nt for the treatnent of
infertility in wonen and/or men. 29. Use of the
2Z. or'rhel fatmwaticancansodiinggtotany i glamhs ¢ taRersormptising@at least 25 ug/ml
[ (o]p1el1
F ol hratet Stberimbly by e APERY 4 RO TN oo, 285
mg/ml of lysine monohydrochlorlde 0.05 mg/ml of Tween 20, 0.5 mg/ml of

methionine and 12 mg/ml of benzylalcohol.

23. The formulations according to any of claims 1 to 20 comprising at least 25
ug/ml of r-hLH, 1.65 mg/ml of Na,HPO4 2H,0, 0.104 mg/ml of NaH,PO,4 H,0,
28.5 mg/ml of lysine monohydrochloride, 0.05 mg/ml of Tween 20, 0.5 mg/ml of
methionine 3 mg/ml of benzylalcohol and 0.01 mg/ml of benzalkonium

chloride.

24. A pharmaceutical composition comprising the formulation according to any of

claims 1 to 23.
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thereof. 30. The fornul ation according to any of
clains 1 to 23 for the treatnent of infertility 15 in
WORB0s6E6T/ or  men. PCT/EP2008/064679

25.

26.

27.

28.

29.

30.

40

A form of presentation of the formulation according to any of claims 1 to 23
hermetically sealed under sterile conditions in a container suitable for storage

prior to use.

Process for the preparation of the formulation according to any of claims 1 to
23, comprising the dilution of the luteinizing hormone (LH) with a solution of

excipients.

Use of the formulation according to any of claims 1 to 23 for the preparation of

a medicament.

Use of the formulation according to any of claims 1 to 23 for the preparation of

a medicament for the treatment of infertility in women and/or men.

Use of the formulation according to any of claims 1 to 23 in combination with a
liquid formulation comprising follicle-stimulating hormone (FSH) or a variant

thereof.

The formulation according to any of claims 1 to 23 for the treatment of infertility

in women and/or men.



