10

15

20

25

30

1 Method for the determ nation of poloxanmers Field
of Invention The invention relates to the field of the
anal ytical deternmination of B surfactant s bel onging
to the class of poloxaners in a liquid protein sanple.
Background of the invention Pol oxamers are non-ionic

bl ock copol yners of ethylene oxide (EO and propyl ene
oxide (PO . They are used in pharnmaceuti cal

f or mul at i ons Meshed far4be datesminatian f RajexamMmergent s,

sol ubi l'i sation agents and di spersing agents. 10 A well
known anal ytical approach for characterising a
bislbeblmyentian g cal orinetric nmethod in which the W
absorbance at 320 and 620 nm resulting from conpl ex
TR& MRbAIA rehtdshs tr@ﬂlé?d( Qﬁﬁé aW!aMba‘l: BQ@hﬁlnétlldr') of a surfactant

t hi ocyanate, is anal ysed. Yun al (Journal of
Prlargiag i the elass Qﬁ@P@FW‘éﬁrb%\I'QMBT%P §amgls. (2004) ,
1127) descri be for pol oxaner determ nation the use of
BhélkgrouAt b$ tiinvenién omat ogr aphy (SEC) using a col um
with THE as nobil e phase and refractive index (Rl)
detecti on. The nethod was a glled to th

BH'&?‘%%@LW? E]N-IPrg H@P%P?%\é'ﬁ A\PéﬁF'U'e”ﬁé?ﬂ‘%ﬁnﬁQ? agpropylene

Skdaf @‘b)\/\mfezl Ard h%e@ciri \WhaRhadtutiBale fdrufitiosdTedd  surfactants,

nol ecul e" | ecul es are conveniently separable
BYUSIEING AGRAS: r?@'%?i"aﬁt'or?rﬂgé’etﬂ Ald depeEsingBeUainers. 20
Si ze- excl usi on chromat ography (SEC), also called

ga/l/euprermaéﬁmmicglmmmgflbapﬂimactéﬁi?@ af%&@&nIBBFQGScanrlmetrlc
ticle 0 e te nol ecu 0 erent  si
Flroriaior e 08 Gop g baRm D Aot PR BT EoR;gpplex
foPm e redfiihe pol 63 re@rulify cobait ghttsioaythate) ™ Selisad. wei ght

di stributions of polyners. Ml ecul es that are small er

ViEMieb a1 BBUGLo R SRbR anf e BRd ey A& P (2009),

t12m dbb(&rbelfarrrgﬂmxam:drGelﬂrmmatlmmememtlzé ekeusibhe

arti Ia r_than,the pore size .
aafoiy e F oo P R WS iele Brde Srdefiaye
mﬂé;e(Rlp beteptm"ne%avrﬁelthdman& adphawejmg@haeﬁadéenw fdrmiratioms
é‘ t| cles t

Ny faid Slsr i aBin AL pb e APHREHS §shaf Befttthe
Smaalmolécfums&lré chnvarientin sepigdblé b SEA faom .the3|ﬁ]gl2 molecular mass

poloxamers.

Size-exclusion chromatography (SEC), also called gel-permeation chromatography
(GPC), uses porous particles to separate molecules of different sizes. It is generally
used to separate polymer molecules and to determine molecular weights and
molecular weight distributions of polymers. Molecules that are smaller than the
pore size can enter the particles and therefore have a longer path and longer
transit time than larger molecules that cannot enter the particles. All molecules
larger than the pore size are unretained and elute together. Molecules that can
enter the pores will have an average residence time in the particles that depends
on the molecules size and shape. Different molecules therefore have different total

transit times through the column.
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No met hod has been provided so far allow ng the
guantitative determ nation of poloxaners in protein
sanmpl es, wherein the protei has a nol ecul ar nass

which is conparable to the pol oxamers. 5 There is in
particular a need for the quantitative determ nation

of poloxanmers in protein sanples, wherein the protein
has a nol ecul ar mass between 5 to 70 kDa, preferably
between 20 to 70 kDa. Summary of the invention ,o0 The
present invention relates to a nethod allow ng the

R aNEthbAHa¥ Soedhl &"Bmdeé‘ts'oolﬁr Alowid ﬂﬁé Qf&%FTf?tﬁtl\Pé1 déermination of
protein sanmple, In particular a ? protein sanmpl e
eolgxamers dn plofei sampigar WMarreinithe arot% mﬁﬁ |aa°m>lswlan Mass which is
BEhbarabbas thet fifoxdamegit i on provides a method for the
guantitative neasurenent of the pol oxaner

concentration in a protein sanple. Thus, at any tine
HRerery v martichiar £ W“?qdefobftheaﬂB@Ht't@w?e(!ﬁ%mb'?at'ﬁnﬁ?fdtoéc?"ﬁmers in

E)l%féwls%blgﬁ , whérginlthe RPOEMAERNa AfORDfar infhsk Mtween 5 to 70 kDa,
ornul ati1 on can be determ ned. The nethod for the

pEiekly fewpsndotie ’RikFat i on of a pol oxamer in a liquid
protein sanple conprises the steps of subjecting said
sanple to : (a) a separation step of the ingredients

f said le u ing a size exclusion chromatography

S °§ﬁ‘g‘*pﬁ'det‘ﬁ7 a detection step of the pol oxaner

by anal yzing the refractory index; Preferably, the
phepesentimedtion cxateelted aettod aﬂowmbhhmi q(]am‘titetthe determlnatlon of
ua@titat.i ve peterm nat i olf a, o(li oxamer i n glu
%P8 IR T M ety %.”P]Ba? F&as? E@% 8¥° e'easmB& Fﬁg
buidipissxmakeutical fDrrﬂLﬂat(cm) IrapaeanramieCnmNemtlerppmldeg aanesthaefor
ch US{ chromat o

r.a elution.ste
¢l PR RTRABER A e S5O sairihyBlo Gl B bih oot
Thep af amy ﬁm@dpmigpmalsbelf life @f aﬂbmﬁ 2tylearssofzepretedl foshalation, the
chromat o 0 an elution step with a
OB eEe R g RO B ot of BeBrgd! oxaner 1 om t he
remai ni ng ingredients. 3 The pol oxaner is detected in
The medimde‘wtthefquantﬂanivertmtersﬁramby)f apaloyamemgntaiguil proteh

dﬁ"ﬁ canﬁFlseesxtﬁ e%é%% Elsa%r rPfflé:ﬁoory i ndex)

t he draw ng
Figure 1 shovvs a chromat ogr am for the quantitative
det er (@) nagiseparafiorPsiep vhineringredients of said sample using a size

exclusion chromatography column; and

(b) a detection step of the poloxamer by analyzing the refractory index;

Preferably, the present invention relates to a method for the quantitative
determination of a poloxamer in a liquid protein sample comprising the steps of
subjecting said sample to :
(a) a separation step using a size exclusion chromatography column;
(b) an elution step with a mobile phase;and

(c) optionally a detection step for the poloxamer.

Thus the size exclusion chromatography combined with an elution step with a

mobile phase allows to separate the poloxamer from the remaining ingredients.
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5 188 in a hCG fornul ati on. The Pol oxaner 188 peak
area is in this exanple at an elution tine of about
14-16 ninutes (the retentiomtine may vary as a
function of the flowrate). The area under the curve
all ows the quantification of the Pol oxamer 188 within
the hCG sanple. 10 Abbrevi ati ons The foll ow ng

abbrevi ations are used in the description of the
he eelpkasner is peipctef dn thecloatext efrafughersiemby avriesing thegiyted

X i nant FSH,
P4 o R L) Agby ERch a0

r-hFSH reconbi nant human FSH RI : Refractive |ndex
Roetbdesaiirtioniahdhe diawipgal t on SEC : Si ze Excl usion
Chr omat ography 20 RT : Room Tenperature WFl: water

F uré RisB6ls Q'&hﬁ%aﬂé@rﬂﬁrfoﬂﬁg québ{ﬁlﬁmérﬂé?érnﬂ'ldllbﬁ ¥ PoloR8mer
BASF | nc Det ai | ed descr|1pt| on of the invention 25

%'”p?r RisefermuiAiont TP elexapers!88pegk aain/ia M s exaetivat an

alutieirig of soud H@ﬂ%'rﬁlﬁﬁt‘e‘é@the@&bﬁﬁdﬁ thdd MR vBfy a& a function of
E_lgoxamer - whi is a surfactant - in aErotel

Homeate ﬁ'@f%ﬁ%lﬂf‘?‘ar the,eurye gty shihe sygnidficadonyof the Rpigxamer

PEOWRHIA tIfARDEQamplee |1 quid protein sanple may be in
the formof any liquid fornulation, preferably it is a

i quid pharmaceutical fornulation as described bel ow

ABbRVatisReodi ment, said liquid pharnmaceutical 30

Eroteln sanple is contained in a vial, either for
'i‘%[fﬂ”@wkf)‘ favjadigRzargdisrAins e geseiption /f theriniantien:

ggho@",@r@rgtm{ummghgﬁ%r{é sanple to be analysed is freeze
dried and be solubilized in a suitable agueous

6§Ueh%Hﬁrh%@ rr%Hb'é'F%%qtﬁsrerSH JeCoryanaFiShH LFpRCER@H, INF
getlantsiati ve determnation of a poloxamer in a liquid
rotein sarrpl e conprises the steps of subjecting said
BR g FSig)  a separation step of the ingredients

RhFSIAI dcoAPRLE HsAdNFSH Si ze  excl usi on chr omat ogr aphy
colum (in particular a SE-HPLC col umm);

RI : Refractive Index

KD or Kd or kDa : kiloDalton

SEC : Size Exclusion Chromatography
RT : Room Temperature

WFI: water for injection

Poloxamer 188 : synonym of Pluronic F68 of BASF Inc.

Detailed description of the invention

The present invention relates to a convenient method allowing the quantitative
determination of a poloxamer — which is a surfactant — in a protein sample.
Preferably, the protein sample is a liquid protein sample. The liquid protein sample
may be in the form of any liquid formulation, preferably it is a liquid pharmaceutical
formulation as described below. In one embodiment, said liquid pharmaceutical

protein sample is contained in a vial, either for single or multidose administration.

In a further embodiment the protein sample to be analysed is freeze dried and is to

be solubilized in a suitable aqueous solvent prior to be analysed.
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5 and (b) a detection step of the pol oxaner by
analyzing the refractory index. Preferably, the

i nvention provides a method 4or the quantitative
determ nation of a poloxamer in a liquid protein
sanpl e conprising the steps of subjecting said 10
sanple to : (a) a separation step using a size

excl usi on chromat ography col um,; (b? an elution step
Whe methagdei the qgprtdetiverigtqra)naipn oba&p oyargeidaadiguidgnotein

I I .Si ze excl usion

e hetrs B Rr T MR AR Y one

enbodi nent, the pol oxanmer is Poloxaner 188. In a

pr ef ef®) ed 2 SaBYAIIPRFEP Chie pGEAPALS|Oh SaiH saMmplaising? 8izei n
sanpl e hagyduditi 8GHnafogrdPhg Tl rClh paticpmASAIMM G &lumny;
t he poloxaner mass. Ina particularly preferred

enbodi menBNdthe protein in the liquid protein sanple
has @) aamllas %BW% RESARRR by ahQy AR lﬂaarefrﬁaér‘? index.
preferably between 20 to 70 kDa. " The raglo of th
protein mass to the respective pol oxaner mass may
pFe?ér%BI?btlhE uh/énh&h%ﬁ&ﬁ@@s g n?%atﬁ&fjfoil-g‘re]quaﬂﬂt%fl\‘fé' @Qbﬁfmnatlon ofa

between 1:2 and 7: | es roteins accord to
Polexgperda ﬁthqwﬁxpé?t@l.n@amwﬁzwws BteRn of wbﬁcé'n%,a'
§yﬁaeQ§_ e.g., growh hornone, including human growth
hor mone and 25 bovi ne growt h hornone; growth hornone
rel ealing # SERYRUCTLHPRILAIDY GistFearRXEIMEIRE ChiaiNategrgphy column;

sti Mufti ngn BREFPSEP wWith RORbBISIHASe;afla| - ant i trypsin;

insulin A-chain; insulin B-chain; proinsulin;
foll'i f,q)e soptipriyt 2 ApteRinmeerTor dreopalexsdifidot r opi n:
calcitonin; |uteinizing hornone; glucagon; clotting

frﬂ&éémwhesﬂ,@@eﬁ&ué‘&pécﬂmmwbh@ bef ASEMPLCKcollimBsue
factor, and von Wl lebrands factor; anti-clotting

factors such as Protein C atri al 30 natriuretic

frasie0dmbd ditientswefpdfixamer isiPdib@fiErnggen activator, such
asur oki nase or tissue-type plasm nogen activator

c PR HEb oD e BT OTER I B I AL E o Ragrels has & molecular

(nr'aegwh@hwc&ﬂpa&émé\t@tﬁecpmld&@méamags T-cell expressed
and secreted); human nmacrophage inflannatory
rote

e?' B?ﬁt'%é'?ﬁ}’nf?rﬁfe"ﬁﬂlel”apf’ﬁ??r\t ﬁﬁ% Bfockg?'ﬂdj‘ th§u‘8§'f’ é’ﬁ%tE'” Sample has

& edaiedutar Mmash detwedned @XIOK DB, elvaé pief@ably dledxddn; 2000 FHKDa.
gonadot r opi n

The ratio of the protein mass to the respective poloxamer mass may preferably be

between 1:3 and 10:1, preferably between 1:2 and 7:1.

Examples of proteins according to the present invention include mammalian
proteins, such as, e.g., growth hormone, including human growth hormone and
bovine growth hormone; growth hormone releasing factor; parathyroid hormone;
thyroid stimulating hormone; lipoproteins; a-l-antitrypsin; insulin A-chain; insulin
B-chain; proinsulin; follicle stimulating hormone; choriogonadotropin; calcitonin;
luteinizing hormone; glucagon; clotting factors such as factor VIIIC, factor IX, tissue
factor, and von Willebrands factor; anti-clotting factors such as Protein C; atrial
natriuretic factor; lung surfactant; a plasminogen activator, such asurokinase or

tissue-type plasminogen activator (t-PA); bombazine; thrombin; tumor necrosis
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5 associ ated peptide; Dnase; inhibin; activin;

vascul ar endothelial growh factor (VEGF); receptors
for hormones or growth facto?s; an integrin; protein A
or Db rheumatoid factors; a neurotrophic factor such
as bone-derived neurotrophic factor (BDNF),
neurotrophin-3, -4, -5 or -6 (NT-3, NT-4, NT-5, or
NT-6), or a nerve growth factor such as NG~ P;

fﬂcmr@uéna a@érb%tédermeémlwas%u&wﬂ%&@@wlateﬂmra@m%t@ﬂ nognally

@%!@pr&és%td%d%é%t&? ﬁlFr%:n FﬁBE’roB %:e .nf@nm oy ﬁr‘é’te% MIP I-
8; epl der nal owt factor ; transfor

glpba\)t ReruECAl M TCFY) ag b@waa§em@3|awpaﬁarrmﬂquar@hlbém

é%k%bnﬁla;ﬁ:ﬁx %ﬁélﬁj r’e_g% @%ﬁﬁg prgrgl:axlﬁ'ﬁmse Egﬁacﬁb@l’bﬁﬁ

or TG--bet ab; i nsul'in- grow h factor I “and

€$S@Flaieda?ﬁﬂ>t'1j@}arlq3)?; 'd@@(nl ag)wrl @Bwlqr@ﬂd@thelnaﬂ;srqvx)th factor

(VIS ) RschpioRs foggéwolaeé CDgﬁanvubfa%ermnnmegm gﬁotem or D;

protelns such

By atQigh Bickrs: @ r(@@bjophtqfa@tﬁbwﬁb@tbqwe(dppwd neurotrophic factor
EEﬁﬁr@ﬂ' REUGEbEn-BAGt U 8y 6 ﬁﬁ‘?%’?@%ﬁ% bI'TN*F' T4 Rsve @
an int erf ron

one nnrpho enetlcdgrotel such

arowihiasior snenasaiNpid -ielgt- d%rn/@dggfawhﬁact@rdP&%F) fibroblast
%lto\/\m‘fa@dr QGcH Qscﬁ%ls aﬁ%E@): in p%rtgzuiar ; Ml gréod

I nterl euki ns I L-10;

@m@éK%@%Fbléraa$f9rmmﬂglgé>wtrrfa§équ(Tgététmh@rsSTG%aipha@éd TGF-beta,
fﬁ%ﬂ'erngﬁ%mbé’t%@*r@ﬁabéi%%ﬁ@e@@ Cﬁé%@{aunsrﬁeﬁ%ét% (u%ﬂ like

a vir antigen such or ex ortlon o

guomp AR S 0 S PR A A
GRAERE R Bnd BEHLBR! Yo PERKSIIE ol EPUNEBINESBISH1o and

I es bi ol ogi ca active ra ments or

CRRD ey Iropsietini&EPeN; tlﬂn@@bgemuﬁ (Tpé?)e@IStB@lWlﬁﬁé'M@ fagays;
F&iebsirah! Mrmdda?oxms% g»bﬂe AorHode A& Rote e BRIFBS &R Interferon

invention i s select fromfollicle 25 stinu atl(ﬁ%:)
s

WmetedmaIPWetaog%aafmm@mowny@@ulamu@ EcHIrg
ber mresH Bi-csF! éﬁ&éf@éﬁﬁntgﬁé&ur@ (Y, baeé a) . 1 quayﬂoatg%d

Int'erferon beta]( beta), growth  hornone

SURAONdR dismiiasal T-Agl n@@emmsm@ﬁ)merﬂb@ﬂ@ﬁrqi@ﬂs Slesar h
E@é‘eﬁé?étln]g&actgll: BrA8) viedi aﬁ #é"\o&f&ﬂta%nfor E%plgcé por'H&'h Bfle

are ycop rotelns into th cl ass of
@tﬂ%@@\tﬂl@&htrﬁ@spoﬂwt@@ﬁdmm@ mﬁeﬁ@rw@d%@as iTRQdlRtery

t"o?@r‘ié’"‘r’rﬂhu%adh@gl%tér'ltlb&d‘ les; |a’ﬁﬁl‘ﬂ?{%g%éll§ a@tl\?sll: I\{ggrﬁ’ér@é &} Vhriants

into | ass interl euki ns tais

Qfs@t}’ qf%m @Wé’etl'ﬁ@ﬂtﬂ%'ﬁﬁpféﬁesrml tiple sclerosis.
PEG | FN-beta is an | FN-beta derivatized by a

pféf%rgblpy RRNSoiiny §&or@iR@itd the\bieSbnt ifREHBH $s EEBERY 8%m follicle
a
gtlmulatlng Xormone (FSH), choriogonadotropin (CG), luteinizing hormone (LH),

Interferon beta (IFN-beta), pegylated Interferon beta (PEG-IFN-beta), growth
hormone (GH), thyroid stimulating hormone (TSH), fibroblast growth factor 18
(FGF-18) or osteopontin.

FSH, CG , LH and TSH are glycoproteins falling into the class of gonadotrophins.
Gonadotrophins are used in the treatment of infertility.

IFN-beta is a glycoprotein falling into the class of interleukins. IFN-beta is used in
the treatment of multiple sclerosis.
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Growt h hornone is a non-glycosylated protein. It is
used to treat child or adult growth hornone
deficiencies. 5 FGF-18 is used in the treatment of
osteoarthritis. GOsteopontin is a glycosylated single
chain polypeptide. In one preferred enbodi nent said
protein is a heterodi ner such as the gonadotropins
(FSH, LH, CG TSH as well as variants) In a further

PELOENIRY is bhamm&&w&wa.ﬁa% e'fﬂ%‘ikfhe( é?&ol Qhain, which

i nterferon g IFN— beta or varlants
BRAHS ANRYVE F‘ﬁa In a still further errbodl ment ,

the protein is FGF 18 or osteopontin. In a preferred
Endyatt i aembne tide horggiycbsplatdde protedanipli® usedt tedreat ol or adult

Qﬁ1h5$ﬁ1n§@Hééﬁu&§°te'ns Preferably, sych sanpl e

es no € a non-protein therapeutic, such as a
smal | nol ecul ar wei ght chem cal conpound. 15 Follicle

EEFmd iauserhinioe ireateenbefl asgrgarthstisised herein refers to
the FSH produced as a full-length mature protein

@Bte@ ot/ G HdBos\ated ishgRhaln fBIjRetide human FSH or
hFSH", V\hetéﬁgr }groducgd recor?.rﬂb%%gntly or isolated

fnr&{él prefeRad %ﬁ}bb@i@ﬁent §4i6 Praasin %Qgetéfcbd’kﬂelloiuch als thetz
oSt nenopa . od is p icaple to
E%Relﬁ’PHPp'E%kE\/%"ILV'g?E@J%Eﬁ WERES tﬂ?rtﬂ”é%ng a fugheyRmbsgiment
&ﬁm@lntgmﬂat;rém HYr@loRé (Glf-lpbmie&btdhrbdté(lhwmtb or variants, e.g.
rec i nan

S LA R T = AT e WU A S Tc T T
ngbpcngnl nto the class of gonadotrophins. FSH is used
in the treat ment of infertili ty and reproducti ve

i sor ers oth f tlents e.g. to
R B it e B oGP Do BT SoB el b Bt opd ordnere
meragmaw@pmeins Puéfeiablys sugp ddpipi® deed hdtlindikieda non-protein

onadof.r o |n secreted by the anterior, | obe of the
et sOot o & Sl Sipioqpiar dieidtt chemiPal ooy
conbination with FSH in 01 (ovul ation induction) and

Faolliclektirqalatiig Imdrh@dewaerl-arastehsteilmmlfat tathe,FSH produced as
rtlcbarl in tho hav

BRAGpEoth Aiene et B e PRLUFE EELBEY B et s gr
tdi®eti, whdtherproduded mmdmyqtmgmlya:dcsbrammﬁrm Imamag gpbadkes,uch as
&\e - 9st E%%'F ol der patients (i.e. 35 years

ucS 8 5) Tge ae\%?rge i'n which enbryo inplantation

or early mscarriage is a problem
The method is applicable to natural as well as recombinant proteins. In one

embodiment the protein formulation is human recombinant FSH, LH, CG, TSH, GH
or IFN-beta.

Follicle-stimulating hormone (FSH) is a glycoprotein falling into the class of
gonadotrophins. FSH is used in the treatment of infertility and reproductive
disorders in both female and male patients, e.g. to induce spermatogenesis in men

suffering from oligospermia.

Luteinising Hormone (LH) is a gonadotropin secreted by the anterior lobe of the
pituitary. LH is used in female patients in combination with FSH in Ol (ovulation
induction) and in COH (controlled ovarian hyperstimulation), particularly in those
patients having very low endogenous LH levels or resistance to LH, such as

women suffering from hypogonadotrophic hypogonadism (HH, WHO group 1) or
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Chori onic gonadotropin (CG is a gonadotropin produced
by the placenta and obtained fromthe urine of

pregnant wonen. CG acts at the sane receptor as LH s
and elicits the sane responses. CG has a | onger
circulation half-life than LH and is therefore

comonly used as a | ong-acting source of LH activity.
CGis used in 01 and COH reginens to mmc the
pldeupaiientsHi-pe¥kyaanel ot eldggeancoralieatsi ib whichrembrye dmplantation or
Q4 WMIERASHON PRbBlegPNadot rophin (hCQ is used to
tri'gger ovulation at the end of stinulation with FSH

or a mxture of FSH and LH. CG may al so be used
Eogéantegonadagiopin () @u?i@@a§9ir%m apdicet by e alagenta and

S5knel froft Berurl@ AT, g%rﬁi‘ﬁt wonAt CVJ hiots G4 fHeN$hme receptor as LH
stinmulation in patients in which LH activit

gedelicphe Saénm:wsa@n%eﬁo% hashe lopeeacircalagoe hal¥_§g‘|q thar - Hgqd is

{Heraéibre d@rmi’&ﬂy% usdd 48 Ich%tfcrtlﬂg'sﬁﬁlrce B LCRRUBL €C8 is used in Ol
hor none fam | that al so includes thyroid 'stinmulating

Y ﬁ@,lﬂeregrr@rq)s to miBicBerpaiugal bH rRagk ang &ggey ovulatioqy d\n injection
beh SRR LR ORI %Plﬁﬁét'rc%hng(m)as L84 t@tr@éeﬁé\hﬂmioh at T€end of

subunits are t her Hy noncoval ent

phindatian Vgh5SHT @ Mixtaa oFSRM(3NCSH). Két By dlseehe used together

\‘R/ﬁl'i‘?'sﬂ SurPl i h‘)ula'%loﬁ%rt@?ar%?C@Fq Morset SrIoVi‘EJQFP_rl-Péﬁivﬂy during
pha subunit, whi alsois common to the

ﬁtuwdﬁt'qna\m W%"eﬁ@riﬁé’Y@Cf( I-H@Ct'\‘JWo'ﬁld(%lr%b@o?%B&Sr US‘B?FP fentioned
fbd¥e’), luteinising hornmone ("LH') and thyroid
stimlating hormone ("TSH'); and (ii) a 20 mature 111

am no acid beta subunit that is unique to FSH The

FaitahHL1d et iEgaPmBRrscenlp dielerarimer) Jiverprolain ismepe family

13t BRoAGHIGHE! Mo R Stinflliating! RitdoR& PPSHH}. aThe&ﬂéimBéﬁs)ofElhls family
mature 112 beta subunit that is unique to LH The

a'lephﬁteﬂ?‘i’éj“ﬁét SOMBLigi0Gians Oofandna RyBYRURr otTEPn%JWﬁgts ee held
Rigether Ly q‘loﬁ%&%lé‘htt eintdradt®hEUHALT ABSan dHEH! hFSH) heterodimer

INnteraction wth a pr eservatl ve, surfactant an 01_2 her )
eEiSHs Ohfisa MRisEL SR AMiom agid glyeopratsinsalphan pukunite wiich @fso is

ESsoRfo IEHeOJ)tﬁQH i"?@f’haI’PF’atrrﬁﬁ}(‘rﬁ'femEt§’§| (i & dheFigé @Bﬁéjddctr%bhm ("CG")

I nt ramuscul ar M or subcutaneous (SC) 1njection.

Mﬁér"s'éﬁ‘d@dmﬁ%t( Hand tsyiel simgulphing ;h@ﬁmqmq §'€§H()scﬁndd§") a

FREUR | Y1V bRl gEIdawguéL%n@fthngIS L 8Méatb asd. ﬁg human LH
IUvial with a shelf of one an to

p@taf%imfefﬁmtstfr @fd(l)athe rzat259c92 AP @ﬁlﬂo@iycmrotelﬁ j %@ta sypunit;
b fuﬂ%ﬁﬁ’at@ﬁé  £Lepsl éﬁt%itﬂaatt Reudiyep i 'LHseq*hQVaq)&r%CEnéF%eta

water for injection (Wl ). Furthernore,
glg}qnftgpfnneagly@cpfgoéeglsdvgy pggrane (qggﬁgq)mqﬂep@ﬁgrmulatlons due to

ﬁ%&&loﬂ'vﬂ& e?Bre@étQ/aﬁvéﬂsurfg’c’iarﬂl hGothdr &Elp%tso%%sgb emon@cf the

as wel I oxarmer 8, sacchar ose,

ﬁ‘ﬁNﬁ‘itﬁ) fﬁaﬁ§t%|ﬁﬂs ﬁﬁ@@'@@'é@' P083n0y

FSH is formulated for intramuscular (IM) or subcutaneous (SC) injection. In one
embodiment FSH is supplied in lyophilised (solid) form in vials or ampoules of 75
IU/vial and 150 IU/vial with a shelf life of one and a half to two years when stored at
2-25°C. A solution for injection is formed by reconstituting the lyophilised product
with water for injection (WFI). Furthermore, a liquid FSH formulations is available
(Gonal-F pen) containing 22 ng/0.5 ml, 33 pg/075 ml or 66 pg/1.5 ml of FSH as well

as Poloxamer 188, saccharose, buffer, methionine and m-cresol.
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Hence, FSH has been formul ated in both single-dose and
multi-dose liquid formats, in vials, or anpoul es.

Si ngl e dose formats nust renin stabl e and potent in
storage prior to use. Milti-dose formats nust not only
remain stable and potent in storage prior to use, but
must al so remain stable, potent and relatively free of
s bacteria over the nultipl e-dose use regi men

HanganirStthasi keenpgeimubzied Af kath sinple-dnpsalandimuli-HesealigyésLiiogmats,
haviakeen a‘?ﬁHHafe‘%m §‘> je B8%e FdHrmatd BRARONemaH! étbblgoagrﬁi potent in

ormats usual tain a bacteriostatic agen e. .
‘é‘éfﬁgﬁlpr@r t%wﬁﬂ Mwltlrﬂ%¢ éyplats mplsﬁ rotfoglyriemainesiablgiand potent in

’stBHg%”H?tﬁL{beﬁseg Ibm rr‘rUst SiBClhane Il’é?lé %@tedtrﬁrﬂcﬁlﬁﬂelg%e of

IS “sup hilise formin vials
bagieria @\seréhie mgltlplgfdnsslusw re@m@nsﬁﬁﬁmlmlswatm petigd,ftep e seal of

%darﬁ‘pcn@é had Beéﬂ\@oﬁﬁﬁl%ﬁﬁsé’&qeﬁoﬁthgrr%gscﬁ{ nfilfasse f%rmatstuhsually

solution for injection is forne reconstituting
FeipiRial hastediopiabeagentvg-¢ rbanaylemcqh@kon mjceasel-on (WFI ) .
Luveri sTM contains further to LH the foll ow ng

EXGd RHRDLR: foﬁﬁﬁ&h@édﬁ%? (II\#)LHrfsﬁﬁoutarPe%hi’?@@hﬁ c#dh. LHis
met hi oni ne. More recently, ormul ations were

srplied Belyorhdisae NP g Wﬁ'ér?élamPBBl% ofA> Bval vt shglf life

SiSorle! AHé Qhﬂﬂ%ﬁxﬁ@%&%'m‘ﬂr@n s@&H@Q?QIZB@SA%GM@rH fir Wed?u@@us
are al so on the market e. O/ltreIIeTMcontalnln'gI

feamad by |reCOPﬁt'tat'r}thB§ [!W’?Qh @s%ﬁarpgyct é(‘f'thmtqr foripiestiorhivi
E&\}e‘i’léa’n&fntalt%sfu rtheto ‘ﬂ‘—pt'hg $SloMhg M@Iiedd ' sdcBharBad thutrsr,

enconpass those nolecules differing in amno acid
5@'@1 sAgie20, ﬁl%%w eN“Prérﬁe?%i'ﬂY éﬂﬁfoﬁf‘mﬁhoﬂsn‘t’%rﬁ deserinedt

J:d)rﬂiﬁﬁﬁ@ HoldxBhiap B8 Welpo0#0872Hi3).CG TSH, | FN-beta or
GH but "are exhi bi t| ng the correspondl ng bi ol ogi cal

activity of FSH, LH, CG TSH, |IFN-beta or GH Exanples
LigGidustard Ui, cainpdsiags aehtaghgd OGS aredals& earthe madrket e.g.

RoeI6 St e S il et Pa7 ” metviorine

Pelpkarder t#8. hCG has been fused to the Cterm nal of
the (3-subunit of FSH, as described in LaPolt et al.;
Enel exnresridroygriartbis hognt tolgiconpasgel thp5@ 0olanules] diffaringtin amino

b pe e e MUTRR AR pARA BCh TEEAIAR yBiagR Mo Airgen £t
PHsGGI T}&Hulﬁélebe:ftfs oshighud arecérdiibitingTtPe ESIFE spending glicdogitardi n
e L R s e i v L
mR&dcti®@Pmedified recombinant FSH, consisting of the wild type a-subunit and a
hybrid B-subunit in which the carboxy terminal peptide of hCG has been fused to
the C-terminal of the B-subunit of FSH, as described in LaPolt ef al.; Endocrinology;
1992, 131, 2514-2520; or Klein et al.; Development and characterization of a long-
acting r-hFSH agonist; Human Reprod. 2003, 18, 50-56]. Also included 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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wherein (3FSH signifies the (3-subunit of FSH, PhCG
CTP (113-145) signifies the carboxy term nal peptide
of hCG and aFSH signifies th® a-subunit of FSH, as
descri bed by Klein et al.; (Pharnmacokinetics and

phar macodynam cs of singl e-chain reconbi nant human
follicle-stinmulating hornone containing the human 5

chori oni ¢ gonadot rophi n carboxyterm nal peptide in the
whersinsBrfgh Rigpifies-thetf-subiupit &F FSHePh TG GFP (2082 45)signifies the

e e e e e

dexpabpd baketh efalt l‘)%aalﬂaarmaucs aﬁla! phﬂmmcbdyramlcdsi &fcl osed

gl el B8 MR g Rl BT ernngh® e B TREEE han

whdrionicrgopagattophint caﬁbc&yﬂs@mmm@qtldam tﬂnes*bdamedonkn y V2 tility &

[ 589 e ts ref rre her in_als
SRR 27 2B 0B ST e r P stV HaBg e
Siolzgnlet haviag addigors gryb@fryldtlbarsltéé.mcfﬁmbiatéoemghehomaidﬂdsre
ESH protein. FSH 8 erodi mers or FSH vari ant

St PRisslosehingUONGAiI0e dViByyasry, PetticHiagy &s dissiogsdin

§Ibiﬁrﬁk B anEFPSIONOANM 5349303 d BOH RidIsduI€y wilbihiekd bahit 85
fromnatural sources as 1s may be the case, or by

E‘P@rﬁ E%lp'sglﬁﬁqw'éé’\/@ 986589§ﬁy conbi nati on thereof.

"Variants" also conprises pegylated forms of the
PROFSHN&riartb eefufed &f hdrbig ausaarmmdeem@rﬂarmmemn@‘l gelstidr of

iR SiouPh e are T shiiend s il B FRlrs ESHAFORIn- FSH

heeiihéra ok F@N/\{antamquméra( &8€bd Qlfod&é@ﬁiw &ny\Witable
85/ 01958 One exagg a net hod. of 20 ex res§ Sj
rces as

maifiogy sydn asdPERNPIR %Phﬁﬂ'{at'?%%ﬂ&f'ﬁ@t&?” feonp atura

ﬁfa@lbéftlfﬁé?bas@noﬂ%/ cheued] )é?ﬁth@s@ &JrlaBy BbinBinktiéh 1ARKOf.
sequences encodi ng an al pha and beta subunit of FSH

8; Hcs et her row de%o oneftvect r. or on two

) lcﬂm85 BfRd formsof thg PLR'YBSar at e promot er,
as described in European patent nos. EP 0 211 894 and
Bre Osel8th& fe2m “Asvotrib@ran€xafierd t© ppépdritpng o FBH, LH, CG, TSH,

R T e A e
teehmlogp(geelﬂorreegmbmt\mo}/s&@‘gafﬁenmnerempmtaoﬁ a/@ethod of
t t
ST o SR PR SR ARy RIS BT Bl en
aukarycific @eEObit5he EQM@péculmdlcE@emmdm ﬁy&pl&nmd dMiRSa Isblde1|1rtg
r dan

. e H or lﬁH variant us

Fht op HECuhe e bralib §F i VbS5 byt BeEE b B0 Bt Adpyri
hadigrh separbterpeamster,i asaesdiibeg ih Ecumpasampsatelnamos: &M 6211894
a urified from.qther ol ogi.cal urces

0 ﬁPgﬁr%% %Oﬂ}ﬁrﬁ grBBIIeC §1e use ol% recon%lnant tecﬂnology fo
produce FSH or LH is by the use of homologous recombination to insert a
heterologous regulatory segment in operative connection to endogenous
sequences encoding the subunits of FSH or LH, as described in European patent

no. EP 0 505 500 (Applied Research Systems ARS Holding NV).

The FSH or FSH variant used in accordance with the present invention may be
produced not only by recombinant means, including from mammalian cells, but also
may be purified from other biological sources, such as from urinary sources.

Acceptable methodologies include those described in Hakola, K. Molecular and
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Accept abl e net hodol ogi es i ncl ude those described in
Hakol a, K. Mol ecular and 10 Cellul ar Endocri nol ogy,
127:59-69, 1997; Keene, et d0., J. Biol. Chem, 264
:4769- 4775, 1989 ; Cerpa-Poljak, et al.

Endocri nol ogy, 132 :351-356, 1993 ; D as, et al., J.
Biol. Chem, 269:25289-25294, 1994; Flack, et al., J.
Biol. Chem, 269:14015- 14020, 1994; and Val ove, et
apllularsgesiinaiedyeo 497 :59-98: YEE7Kees et alggly Biol) Ghenpa@hit 769-
@77% 1389 7éQrp§rF€BIJH§ dral. elf“do'&ﬁnol $ng2 0434 356‘“1@93“ Bia8%t al.,

hor rmne H, "as used herein Tefers

ﬂ}r%@'u@é@lma§68 25280-RP52%n 499t idaclsr @t 3bs ét@P'nChWﬁ‘r @ﬁg 14015-
gﬂqi%“ aﬁb‘t\/a'lo%en@ctall EH&&C?HO|B§¥ *’1?@%5*?'266%@914% S. Patent

g ced recombi nantly or isol from human sour ces,
J3%.74Q anth&dSUratart nef ©./86Pkenopausal wonen. The

protei n sequence of the human gl ycoprotein al pha 10

BBy Hlo?mBIcu’é’Vdrqi_‘i“'Fj ab Us&Eﬁ%r‘am rdfers thth@ DA ProgudRERE I N

sequence of the human beta subunit is given in SEQ
f%k@mgﬂ‘@a“Fﬁpﬁﬂﬁﬂéﬂ@Pﬁﬁﬁméﬁﬁdwtﬁﬁﬁ%“%ﬂ%ﬂE}$H@9”LH whether

hiRR0ER REShbindRE c?r%s&flﬁé& ke hdn’rénVﬁu'r&@t sudhSasR@Qfind 6f
enconpass those 'nol ecul es dif erln%] r amno acid
&Gy

BeYjIeherausg| Warsely | Taeirsriepsearentesy rmareglyeqppetaintalpha
ShnR%Ephliasy husEa 1D No: MHaHMheea?Biem éédﬂgnéé‘bﬁﬁé hMﬂnéb{ LH

LH heter odinmers or LH variant heterodi ners can
betagubwit ip@ivanjn SERIRMNQ@: 6. Brahryaferred embegiment the (His

FRemBHanaNnt 1y, by isolation or purification from
natural sources as may be the case, or by chem cal

%/nt hesis, or any conbination thereof. The |iquid
b %?é‘?rﬁs%%{h}ﬁi"'e‘@”éf‘t 1hBeFHd éﬂ?or??ﬁ?éﬁ'?qsﬁﬁ"@?%e%@ﬁﬂmgs'@

ﬂﬂn?ﬁo‘ﬂcﬁﬁsé&beﬁ@*gly@@sﬁéﬂdn Patemadriim M- sﬁmlﬂﬂﬂlﬂ?@ﬁaﬂﬂ%}nan
as well as FSH and hCG and variants (WO 20047 105788)

b &Ut X HRINGd6691Yi | uent™ refers to a liquid sol vent
that contains water. Aqueous solvent systens may be

EIQ metesddimersedry Hfarieat Bstero@imdra ¥as 68 prddluced by\@ﬁyeéwﬂblés
g})ogr nore m sci bl e so] vents,
|

WAl asd PER%%‘”@U%%@O?H%P%F’“rg‘ﬁ’f‘tf%‘rf?m Qﬁtuéaéls?‘ém%? as

maP Bk tiex €dgRi, BNbySchehtl€al BDItRe SO BFRAY YombRdtidHotReARGEEOUS
solvents are the short-chain organlc al cohol s, such

: hanol , et han rt chaj n keto

£ 1P PREh SABPIOSREB T BURSIoB s R iy iRy TS
TUnearicevamantsd W@ e0@H081216) aowell BAESHIAnAHGE bed ageimts' (WO
?@é‘mﬂ% %8 a conmpound or conpositions added to a

{fPbn to act as an anti-bacteri al agent. A
preserved
The term “aqueous diluent” refers to a liquid solvent that contains water. Aqueous
solvent systems may be consist solely of water, or may consist of water plus one or
more miscible solvents, and may contain dissolved solutes such as sugars, buffers,
salts or other excipients. The more commonly used non-aqueous solvents are the
short-chain organic alcohols, such as, methanol, ethanol, propanol, short-chain

ketones, such as acetone, and poly alcohols, such as glycerol.

The term “bacteriostatic” or “bacteriostatic agent” refers to a compound or
compositions added to a formulation to act as an anti-bacterial agent. A preserved
FSH or FSH variant or FSH and LH containing formulation of the present invention

preferably meets statutory or regulatory guidelines for preservative effectiveness to
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30 FSH or FSH variant or FSH and LH contai ni ng
formul ati on of the present invention preferably neets
statutory or regul atory guiddlines for preservative
effectiveness to 11 be a commercially viable

mul ti-use product, preferably in humans. Exanpl es of
bacteriostatics include phenol, mcresol, p-creso
o-cresol, chlorocresol, benzyl alcohol, alKkyl ar aben
p@,gtcpmmer@allw\nabltpﬂste pradyat, rgg@rqqﬁ@mhums xamples of
BEA& ks Hmud%mh@ﬁéldﬁ;»crgﬂ‘zfﬁ&rgg&' é‘ﬁ’re%Bl' eﬁlbﬂa%resép%HiVI

dehydroacet at e and t hi mer osal The term ffe

algplyali alkydrfrakean (j?fleé@li eﬁi'ﬂ)ékﬂr@mﬂmlﬂ)éla”drt@ ey, Qe@zalkonlum
§r%rl|’c§e| Qan’zé{’rﬁonlLﬁﬁﬁpleHa@%o&hﬁ{d@r&@ro‘éeé’t‘é‘fé dRy tﬁf?’ne?é‘gael3 for
harmaceutical or vetérinary use in fornulations and

that have the effect of maintaini ng or controlling the
P torm¢” Reifert oy pOYsiR p@ieR iy racepriablel brBerg eeferedp palytignsyoft he

EQhpalrat it elreAk:rﬁ\‘cfl?f\ﬁﬁt B et ahiiof Bﬁénfa‘ééutlc‘é%ﬁ\fe@éﬂn'aﬁﬂué@'h at

a noderately acid pH to a noderately basic

forerighiens thatrr@vgéhq]gf{eqt PhineBERinieg O%Wowﬁﬁﬁlﬁm'é@f the

f%'ﬂrﬂﬁlﬁhéﬂ B th@Fﬁtrﬁr‘iQfe dedirk ?drefhe RrALRLSE AckEhtSble Miflers for
hi sti di ne. ““refers

rﬁrrﬁ”ﬁgpttﬂ)?’df‘@@@fﬁ@lyrﬁﬂ'd'QP@ to pmesigrrtely Brsic RRdneledey iyt are
H&aﬁﬂ'@e @, QALR %%Mo@ﬁfé%@tpﬁ‘i%&é@l Jcefalﬂae rcﬁt%fte aFisheredkeand

buffers _are phosphate buffers wth saline or an

histding. abRS” §%fpts toPramiparnhydphey81sti-é.Sprarapediple prg to any

?I%rH*a'c&Bém&l%c@éﬂbBl@ s@h@rﬁa‘?&ﬁfr Pl‘éf@gblg bgﬁeé%lré BhosbRate buffers
her eof usted to a desired pH Cenerally phosphate
Wiih saling oxp8 %P%‘ﬁ%ﬁ"@éa*rom phosphoric acid, or a salt

of phosphoric acid, including but not limted to

$Rsltdim- p%&ﬂ)hﬁ@ttﬂﬁf&f L#@?eﬁ@tbts&utl&@é/@drﬂé|n|$1§|ph§sp91forlc acid or salts
Eﬁosphorl c acid are known he art, such sodi um

FHRUSE %W?HB%QHCG%?'@H%P'&OSPQ%@ tt“ﬁ?ﬁa%?@reé‘é‘ﬁ‘%from

Phodpheriesdid. orﬁaﬂaitsof phospPBAS BAGIihAudhd gutﬁf&luﬂté@td@&\’mn
to occur as hydrates of the occurring salt.

PHORYAZTIEM B’é'ltsf sreyeRhsAlis s ehosphpdn geld @fe lgiqwn ig ﬂi'&fha%SSUCh as

£ aha pbtakbluth hencReie! dibbbic, Had tauti sk oF IRBIRBARS of
fromabout pH5 to about pH 9, and a nost preferred

PBQRBOGE acid agsalshRRWIBOPCEY a5 hydratanehihe gogirming,salt
Ph@ipﬂﬁb@bd)wfe?é may caRPUtrafde df.dMs, -&% ALrdth avba p'H 4 ﬁf %cﬁjt pH

to a reservoir suitable for retaining

adl y
%leal”éll %?fe"?@ rAnogairamr At PH odo @Bﬂ‘ﬂté%"h%cﬁ”@taempﬁté’rgf?ﬁ?%

FngBRk 86orGbodt 6.0 @ attst ABSEIB.DahEstPHréfBRbNAR or aFRABHESQ.
cartridges, blister packages, or other such reservoir

suitable for delivery of the FSHto the patient via

N téﬁlﬁewap%f@rs(brﬁé?dlylﬂi AEbseRRsUEAble fortrdtehRig, FSH in solid or
transder mal atc pul rmnaré or transnucosal K spray

quid o in 8 48 '”PSrSt%%ﬁ:%ta@ Rempesalieviel ?%Vse&aneé‘ﬂf‘ é}CéHde
BbOWBAICA rtrid deN IS PaekageB! ot stREYSHIeR Féer@situbifk f@tdefery

of the FSH to the patient via syringe, pump (including osmotic), catheter,
transdermal patch, pulmonary or transmucosal spray. Vials suitable for packaging
products for parenteral, pulmonary, transmucosal, or transdermal administration

are well known and recognized in the art.

The expression “multi-dose use” is intended to include the use of a single vial,
ampoule or cartridge of an FSH formulation or a formulation of the protein for more

than one injection, for example 2, 3, 4, 5, 6 or more injections. The injections are
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so are well known and recognized in the art. The

expression "nmulti-dose use" is intended to include the

use of a single vial, anpodRe or cartridge of an FSH

formulation or a formulation of the protein for nore

than one injection, for exanple 2, 3, 4, 5 6 or nore

injections. The injections are 12 preferably nmade

over a period of at |east at or about 12 hours, 24

pigiaTably amdr@yeisa perqdof at [est afraiisbguiiz hayra 2ﬁéuoued46hours
t [

t@tfcﬁ@?ef?#érﬁl"j’/ eu)E);tg adp?e)ﬁ%d )?frgteor S:BPE?QO?A%, ﬁqé’zm}%gﬂér%%%s? be kgaced

indimes formxempiss 'aspteﬂbﬁi Pf @12, PefiSr ey T2chaure physi cal ,

chem cal, and conformational stability of 5 the given

'@ﬁé’Fe‘?Hn”st'aBmttyhF‘efér@rt@rfﬂeaériygleﬁ é’rferﬁleﬁ M@@cﬁ%rrﬁaﬂ&r@é]%ta@ﬂlty of
(f\QnC udi ng mai nt enance of bi ol ogi ca tency).
The <t v HrPtﬁV‘ ipthexfoppeletens Cff@?ehﬂﬂe&“c’ritdweﬁg% fircluding s ed by

ﬁﬁﬁﬁérﬁ‘aﬁbe G?&BI@Q@EI‘ pﬁﬁ‘erﬁ‘k) Wtﬁlﬁfﬁbf QPro‘i’ém ?d??nul%a"h@ﬁ BidY be

nol ecul es to form er order polyners,
%%é@&h?@wawewwt'ﬁe%?wa@@ qf Itﬁ%prﬁtﬁ'fb'ﬁ'@@u'es to form

Hl@géﬁ/&eéﬂdcﬁ}nﬁ&ﬁ bﬂ!?é’s!ofcla%ﬁ bpt'ﬂefhfete%diﬁl@%\f ht%trh@r'ibmers
oxidation (particularly in 10 heterodi ners of the

ae@mwathn modefwgztltm Wegﬁyceﬁyla%qmpéﬁatmﬁdpﬁméwﬁﬂbw t hat
ﬁ@tgl"b‘aﬁﬁeré‘gf tﬂe%ﬁﬁbé@g? n?/ R R B Mbdliatin tﬂat reduces at

epti I nc present 1 nvention.
leestam@olg@c@taucb\nty@f afp@hmptata Ibeiudeols,mdfrrﬁepmﬁemtemrentlm
degree of degradation, nodification, aggregation,

hosEbief sOiInAFGluldoh! ¥ich¥ V\%F{elﬁ bR de'gke[ee onfegF tlon

pr ot el ns therein is accepta cont r ol oes
metificationcagwegatipnclops abtPlylog\liCtlltﬁCt'V'WearIdltBe Iﬂﬁeepét*emrytetnﬁe

fh%FéW |sa§dc9;5\aﬁl?tcﬁhﬁ’§|e§t and@ds ridt m%Fea@Q %Hécc%?%’oﬂfwﬁmt‘ﬁne

| abel | ed proteéin act|V|ty over peri od
¥ @é@@bWT'FfefOﬁf‘e'EP@IﬁeLm@Fe@‘l Ioasigt P'h%b%# 8¢ ref theri@gﬂleﬂ@ﬁo’fﬁ@
éé}wn\y BVérdaepéi‘uo%‘FMS'EB ??éar@.ﬂd rapid method for

eterm ni ng the anmount of a poloxanmer in a protein
| oxanmer can be used as a surfactant and

iT§e gréabteﬂ erefF O'Nkﬁ‘ﬁwﬂﬂﬁ pEReRIMENTIARkisdo grovis 2eeRyeBRIgEt Jid rgeid
AfathoRIFERYEtERNIA trféeam&lrﬁ’foﬁé @bl'oyarﬁ’éMh %rbrst(arn)saFnZﬁe A

Pl uroni c F87, | uroni c F88 | uronic(r)
palPxaresn cap Ib)@ Ysee es laa‘-’é'lrf?CtPPflﬁrtS’n'P ée|ﬁ8"8d (reaspock ERPhEIAre of

Eﬁ§leh§ oﬂlldé An¥ PRIMYY RS o&’@bommbl}&&}omé@ FREMILRARGS7,

above, é) har maceuti cal formul ati ons shoul d have a shel f
Plurenie,Fsg,and BluroniqRy 568, particylagly prefgrablydiiwenisree4BABF.
Brufctic FAdlisaldoMowdast Pildxantte 1B@y.mul ation is 25

expected to remain stable during this tinme. Si nce
quid formul ati ons contain varjous excipients

ﬁ‘ﬁ?‘egf'?%eé’tat?ﬂ"?er&qr'ir/‘a%‘?“t'g?lafortﬂréﬁ%ﬂ?ﬂ6§h?‘1”6Hayen?i ?‘P@EWP )(?f up to
pRheastadBistdrage RpehRure of 2-25°C. This implies that the formulation is

expected to remain stable during this time. Since liquid formulations contain various
excipients that may affect directly or via decomposition indirectly the stability of the
protein formulation, there is a need to have the analytical tools to assess said

stability of the formulation.

More specifically, poloxamer surfactants are block copolymers of ethylene oxide
(EO) and propylene oxide (PO). The propylene oxide block (PO) is sandwiched

between two ethylene oxide (EO) blocks.
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protein fornulation, there is a need to have the

anal ytical tools to assess said stability of the
fornul ati on. More specificallBy, pol oxaner surfactants
are bl ock copol yners of ethylene oxide 30 (EO and
propyl ene oxide (PO . The propyl ene oxi de bl ock (PO
is sandwi ched between two ethyl ene oxide (EO bl ocks.
13 CH3 HO(CH2CH20)x(CH2CHO)x (CH2CH20 x H EO PO EO
Pol oxaners are synthesised i nCH;t wo- step process: A
hydr ophobe of the desired mol écul ar_weight is created
by the contt@rTEdAdHQ)RHEHEN ofiyHeRE BXilde to the
two hydroxyl groups of _s propyl ene glycol; and

Et hyl ene oxi de is added 0 h the hydrophobe
bet ween hydrophilic gro%g Sﬁg }/Eodx mer surfactants are
al so known as pl uroni cs. In Pluronic(r) F77, the

er cent age of oI. eth drophile) is 70% and
BRE%S Srir bty Give SR macHhr ophobe
(pol yoxypropyl ene) i s approximately 2,306 Da. In
Pl ur oni @A IngifopHdde op BHeCdssirad motdcu @ gy Bidigdtenpy the
( hydr ophioh®gliddsaddim oappliBae oxité &sthleawo Wetgkyl gedupshue
hydr ophghepyigre! gy phapyl ene) i s approximately 2, 644
Da. In Pluronic F88, the percentage of
pol yoxy edtiyérenexiddigdinapintd sondinsch80&hy@pphdbecbetween
mol ecul aydmphiibroubst he hydr ophobe (pol yoxypropyl ene)
is approximately 2,644 Da. 1s In Pluronic F68, the
pelbgantegefactansalry akpanbyh es@lurdnics.ophi l e) is 80% and
the nol ecul ar wei ght of the hydrophobe
(norRiLionicEpif G Y eepezyeritageapipotpoxpeth eye (hyd®phi.is 70%parchihe
motEselat weighbdf thé bydrophobledBolanxeyprapytend) iselppruxinfatelly 20306 Da.
Mol ecul ar Wi ght: 6600; Melt/pour point : 48C; 20
Phyisicnal F&othe p@r@&dige of plolydxyeifnderasinygropBie) akT0%)] ahd the
mpfeculkkg@eight ofthel bydrbplahe, (pplastypsoratenéDis appbxiwdtely 2,64 Da.
77C]; Surface tension, dynes/cm @25C 0.1 % Conc. :
7PIgronic F88, the percentage of polyoxyethylene (hydrophile) is 80%, and the
molecular weight of the hydrophobe (polyoxypropylene) is approximately 2,644 Da.

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

Typical properties of Pluronic F77 are listed below:

Average Molecular Weight: 6600;
Melt/pour point : 48°C ;
Physical Form @ 20°C : solid;
Viscosity (Brookfield) cps: 480 [liquids at 25°C, pastes at 60°C and solids at 77°C];
Surface tension, dynes/cm @ 25°C ;
0.1% Conc. : 47.0
0.01% Conc. : 49.3
0.001% Conc. : 52.8
Interfacial tension, dynes/cm @ 25°C vs. Nujol ;
0.1% Conc. : 17.7
0.01% Conc. : 20.8
0.01% Conc. : 25.5
Draves Wetting, Seconds 25°C
1.0% Conc.: > 360
0.1% Conc.: > 360
Foam Height
Ross Miles, 0.1%, mm @ 50°C: 100
Ross Miles, 0.1%, mm @ 26°C: 47
Dynamic, 0.1%, mm @ 400 ml/min: > 600
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0.01% Conc. :49.3 25 0.001 % Conc. : 52.8 Interfacial
tensi on, dynes/cm @25C vs. Nujol 0.1% Conc. : 17.7
0.01% Conc. :20.8 0.01% Codd. :25.5 30 Draves
Wetting, Seconds 25C 1.0% Conc.: > 360 0.1 % Conc.: >
360 Foam Height Ross Mles, 0.1 % mm @50C. 100 35
Ross Mles, 0.1% mm @26C. 47 Dynamc, 0.1% mMmm @
400 M/ mn: > 600 14 oud point in aqueous sol ution,
Elovdopoih in aqusegpsolaimp Gonc. : >100 HLB
( hydr bpHeene-1%188phi | e bal ance): 25 5 Typi cal
r opeil §Yod2on6f: >I1>95roni c F87 are listed bel ow. Average
Bébydrephipdipgphtile batemge): K81t / pour point : 49C ;

Physical Form @20C : solid; 10 Viscosity (Brookfield)
Eyical powertieis i Phisonie FB5 are lisipst kelowit 60C and sol i ds at
77C]; Surface tension, dynes/cm @25C 0.1 % Conc.
Avergge WloteoulackYright: @P0p 0. 001 % Conc. : 50.2 15
MetteraRqinli- 40ensi on, dynes/cm @25C vs Nujol  0.1%
BByrical Formy @29 Gysdlighiconc. : 20, 3 _
Viscosity (Brookfield) cps: 700 [liquids at 25°C, pastes at 60°C and solids at 77°C];
Surface tension, dynes/cm @ 25°C ;

0.1% Conc. : 44.0

0.01% Conc. : 47.0

0.001% Conc. : 50.2
Interfacial tension, dynes/cm @ 25°C vs Nujol ;

0.1% Conc. : 17.4

0.01% Conc. : 20.3

0.01% Conc. : 23.3
Draves Wetting, Seconds 25°C

1.0% Conc.: > 360

0.1% Conc.: > 360
Foam Height

Ross Miles, 0.1%, mm @ 50°C: 80

Ross Miles, 0.1%, mm @ 26°C: 37

Dynamic, 0.1%, mm @ 400 ml/min: > 600
Cloud point in aqueous solution, °C

1% Conc.: =100

10% Conc.: 2100
HLB (hydrophile-lipophile balance): 24

Typical properties of Pluronic F88 are listed below:

Average Molecular Weight: 11400;
Melt/pour point : 54°C ;
Physical Form @ 20°C : solid;
Viscosity (Brookfield) cps: 2300 [liquids at 25°C, pastes at 60°C and solids at 77°C];
Surface tension, dynes/cm @ 25°C ;
0.1% Conc. : 48.5
0.01% Conc. : 52.6
0.001% Conc. : 55.7
Interfacial tension, dynes/cm @ 25°C vs Nujol ;
0.1% Conc. : 20.5
0.01% Conc. : 23.3
0.01% Conc. : 27.0
Draves Wetting, Seconds 25°C
1.0% Conc.: > 360
0.1% Conc.: > 360
Foam Height
Ross Miles, 0.1%, mm @ 50°C: 80
Ross Miles, 0.1%, mm @ 26°C: 37
Dynamic, 0.1%, mm @ 400 ml/min: > 600
Cloud point in aqueous solution, °C
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0.01% Conc. :23.3 Draves Wetting, Seconds 25C 20 1.0%
Conc.: > 360 0.1 %Conc.: > 360 Foam Hei ght Ross
Mles, 0.1 % nm @50C. 80 TRoss Mles, 0.1% mm @
26C. 37 25 Dynamic, 0.1 % mm @400 m/mn: > 600

Cl oud point in aqueous solution, C 1% Conc.: >100 10%
Conc.: >100 HLB (hydrophile-Ilipophile balance): 24 30
Typi cal properties of Pluronic F88 are |isted bel ow
Aver alj® GasicecdP8r Wi ght: 11400; Melt/pour point : 54C
. Phy@hdncraii® @ 20C : solid; 35 Viscosity

HBR doycrertlilgipepryle bamoel PBqui ds at 25C, pastes at 60C
and solids at 77C]; _Surface tension, dynes/cm @ 25C
byricajprpetties:of Riirenic 568 arelistashkelow: 52. 6 0. 001 % Conc.
. 55.7 40 Interfacial tension, dynes/cm @25C vs Nuj ol
dvaragg Melpeular Weighs: 8408196 Conc. :23.3 0. 01% Conc.
Mett/ipgur pyintiod @@t t i ng, Seconds 25C 45 1.0% Conc.: >

BRypicah Ferm @R & :soid360 Foam Hei ght Ross M les, 0.1
Yiscogity (Brotfielgieps: 1000 [liquids at 25°C, pastes at 60°C and solids at 77°CJ;

Surface tension, dynes/cm @ 25°C ;
0.1% Conc. : 50.3
0.01% Conc. : 51.2
0.001% Conc. : 53.6
Interfacial tension, dynes/cm @ 25°C vs Nujol ;
0.1% Conc. : 19.8
0.01% Conc. : 24.0
0.01% Conc. : 26.0
Draves Wetting, Seconds 25°C
1.0% Conc.: > 360
0.1% Conc.: > 360
Foam Height
Ross Miles, 0.1%, mm @ 50°C: 35
Ross Miles, 0.1%, mm @ 26°C: 40
Dynamic, 0.1%, mm @ 400 ml/min: > 600
Cloud point in aqueous solution, °C
1% Conc.: =100
10% Conc.: 2100
HLB (hydrophile-lipophile balance): 29

Other poloxamer polymers having properties similar to those listed above may also
be used in the formulations of the invention. The preferred poloxamer surfactant
present in the protein formulations that are analysed with the present method is
Pluronic F68 (= Poloxamer 188).

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

0.2 mg/ml to at or about 0.4 mg/ml, most preferably at or about 0.1 mg/ml.

The protein formulations analysed according to the method of the present invention
have a pH between at or about 6.0 and at or about 8.0, more preferably at or about
6.8 to at or about 7.8, including about pH 7.0, pH 7.2, and 7.4. A preferred buffer is
phosphate, with preferred counterions being sodium or potassium ions. Phosphate
saline buffers are well known in the art, such as Dulbecco’s Phosphate buffered

saline. Buffer concentrations in total solution can vary between at or about 5Mm,
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Ross Mles, 0.1% mm @26C. 37 so Dynamc, 0.1 % mm @
400 M/ mn: > 600 d oud point in aqueous solution, C
15 1% Conc.: >100 10% Conc18 >100 HLB

(hydrophi |l e-1i pophil e balance): 28 5 Typi cal

properties of Pluronic F68 are |listed below Average
Mol ecul ar Wei ght: 8400; Melt/pour point : 52C ;

Physical Form @20C : solid; Viscosit (Brookfl el d)
8/%Im, 1168, [30Myni 9N, 1EOEIM,RR9MsR, 250MeD @nd P05 iRieferably

%EGJuﬁer é&c@"r‘t’rgt%ﬁ% éted}%beﬂb 1di¥rﬂe$’/aft@lﬁ@c@§%f&réd iXaRmer 10

Mm@rmépfaatet@ﬁwﬂampwyhé@/cm @ 25C vs Nuj oI 15 0. 1%
Conc.: 19.8 0.01% Conc.: 24.0 0.01% Cone.: 26.0

BF@é’r@@y%irﬁulQﬁbns@ﬁ ‘F@Pﬁa%a%égd %c@b@i I‘M’fhe rﬁetﬁ@@of e %)Qes%nt

Foam He Ross Mles, O.
inyentiopdaveesidapvearnsat q aipo%6 W@W@boﬂtﬁ Owﬁ%ﬁﬁrefer@lnat

& atiBlk @49% o éHBuf‘? 8>|n§IQQ|n§%bQJP¢W7I®0th7 ) %naqliﬁoﬁé%referred
sol uti on, 1% 10% Conc.: >100

pm,{%mspgatp, W@'pﬁrefegregaqogﬁ@gyns bejng sodium or potasswm ions.

Preferably formulations of mixtures of FSH and LH analysed according to the
method of the present invention have pH between at or about 6.0 and at or about
9.0, more preferably at or about 6.8 to at or about 8.5, including about pH 7.0, Ph
8.0, and 8.2, most preferably at or about pH 8.0.

Preferably formulations of hCG analysed according to the method of the present
invention have pH between at or about 6.0 and at or about 8.0, more preferably at
or about 6.8 to at or about 7.8, including about pH 7.0, pH 7.2, and 7.4.

The protein sample is preferably a liquid formulation for single dose or multi-dose
administration. Liquid formulations of the invention that are intended for multi-dose
use preferably comprise a bacteriostatic, such as phenol, m-cresol, p-cresol, o-
cresol, chlorocresol, benzyl alcohol, alkylparaben (methyl, ethyl, propyl, butyl and
the like), thymol, benzalkonium chloride, benzethonium chloride, sodium
dehydroacetate and thimerosal. Particularly preferred are phenol, benzyl alcohol
and m-cresol, more preferred are phenol and m-cresol, most preferred is m-cresol.
The bacteriostatic agent is used in an amount that will yield a concentration that is
effective to maintain the formulation essentially bacteria free (suitable for injection)
over the multi-dose injection period, which may be at or about 12 or 24 hours to at
or about 12 or 14 days, preferably at or about 6 to at or about 12 days. The
bacteriostatic is preferably present in a concentration of at or about 0.1% (mass
bacteriostatic/mass of solvent) to at or about 2.0%, more preferably at or about
0.2% to at or about 1.0%. In the case of benzyl alcohol, particularly preferred is a
concentration of 0.9%). In the case of phenol, particularly preferred is at or about
0.5%. In the case of m-cresol, particularly preferred is a concentration of at or
about 0.3 % (e.g. at or about 3 mg/ml in WFI).
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so Qther pol oxamer polyners having properties simlar

to those |listed above may al so be used in the
fornul ati ons of the inventidf. The preferred pol oxaner
surfactant present in the protein formulations that

are analysed with the present nethod is Pluronic F68

(= Pol oxaner 188). Preferably the concentration of

Pl uroni c, part|cularly Pl uronic F68, in |j%UId protein
SefiyelsioacPomasiase well krovabishe gemen stilled inttbe at. Brey are
ahdh aJ:cJFE/ngito t%@pé&lﬁ% Brotdih ¥n@polBkam H‘tﬂe Qanq)&e nﬁ{erﬂyel of

to at nor e partlcu ar | Yy pre erab
e celunybehipuld e 2 pﬁlgmer basgdamatgk. A prsierres eplyrgn i91a SkhoHiLC

1658 rhal% e dé%f n%'RSW*rSR d-sdg‘ébw of ﬂH%%HIéQIn%' f‘he  beads of the

ormul at10ons ana ysed accor ng to the nethod

prebdvearpasifle gre ohter i W deefRedre Qaftab@\dt %)@o%tTh@ q@lumn

gr&nﬁﬁer%” %blé. 0, nore preferably at or about 40
.8 to at ‘or about 7.8, including about pH 7.0, pH

2, and 7.4. A preferred buffer is phosphate, with
EF%Q@PP*&H‘ LAUMEY PP HeFOrRE it B ‘Rfrﬁ‘%&' 5@?5%1| SyRiemsn which

FRagBhALS a p%@slo'n%%ll@él‘fﬁtﬁé%rtare wel | known in the art,
such as Dul becco's Phosphate buffered saline. Buffer

concentrations in total solution can vary bet ween at
bihag Been foyRsthat gndey meug,acitisiorrongigems. theopdlpramessorid be
S MR d AP BRsig PP Mmtelisef erably the buffer

concentration is at or about 10Mm Particularly
greferred |s . a buffer 10 Mmijn ghos hate ions with a

Ry fhezmeb 'eFﬂr@P%Pé { the F1ERAAGCEIAN G tRsspregARl|ifaagon is an

é@%’uglsﬁlgeﬁt%ubh@smtd?f@dafhfuﬁéﬂéﬁ pluesent 5 invention
have pH between at or about .O and at or about 8.0,

e ferably at bhou ut 7.8,
For Py e, e R Phass & aifisto 0,8t Piter ey
prefdrenly icvepltesid) at@e pvnférhbngt);@f\ferdr@;lo@ogmtm lammobeu ng

u r potas m.i ons refe or.mul ati o

A BeuRBh BRI P apoienL R ik i B bBleredier such
aeF8AJCG, LHRe TBHe S)abér amea@ndumnbamt@buuh@rman a&éndsrto
about 6.0 agd @Et) otr 3 9. Oé m)lr referabl at
SCOTINASGE MO HS BPULyts HB'Qfa BMere fIRYY G‘F’é‘?%l?t
§e&ratl?ifn and. dééelzoﬁﬁlfﬁi s&pZTeSmﬂbn)pAaﬂera@bh& Qlltabrg taba}w‘std tpéipH

ornu i pn se r di ng
v bR eRaBhY e brE" SRLRTn ey e BT e g REd"s
betwmesticdcid(TFapout 6.0 and at or about 8.0, nore
referably at r about 6.8 to r _about 7.8,
Plaie R Salbies ¥ pE 95t st fre 9ol and Jieted iftithe column.
BY ﬁbﬁn@ r@ﬁf’fpioethe sefrzarc&v‘/aema@k m tEle Hemuuc&h $tep bithatmelnod @r
Tl

PP hafostas i Stipines bortaRGa Akt fou s Ritvama s sl as at
Iabitonedositer peak for the protein(s) and excipients. The assessment of the
peak area allows the quantification of the poloxamer present in the analysed
sample. The quantification is allowed since a standard curve with poloxamers is

prepared (see Examples).

EXAMPLES

The present invention will now be illustrated by means of examples.

EXAMPLE 1 (cf Figure 1)
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use preferably conprise a bacteriostatic, such as
phenol, mcresol, p-cresol, o- cresol, chlorocresol,
benzyl al cohol, alkylparabeﬁ (et hyl, ethyl, propyl,
butyl and the like), thynol, benzalkoniun1ch|oride,
benzet honi um chl ori de, sodiun120 dehydr oacet ate and
thinmerosal. Particularly preferred are phenol, benzyl
al cohol and mcresol, nore preferred are phenol and

mcresol nost preferred is mcresol. The
FprQ@BﬂEFSCE@%@ Wé§t0‘*‘§%ﬂj3b@h@ﬁ0l@%&t18t8rt%tnc¥\4|th|on ina
concentration that I's fective to maiptain

Wféplﬁ@if Fh@lC@mf@ﬁfC'é‘@)S%\fﬂlﬁtdpI“yU'@é‘@t(%forfﬁU'ﬁF@eO(”ﬁ"@i'Q alafter 18

Fn%ﬁth's'?if §6Fég%r9t rod ?Jmﬁé?@tum‘ |T'hhs qf‘?@ §tabniyed?ttr'lé)ﬁhuﬂﬁrohﬁglatlon
whi ch ]y be at or about hours to

ygsrect of Reloxamer 38 Waéraéﬁ@ifs@@l VheaPoléxara%W @nﬁwe@tﬂoa gt

RSt A BYeHaraliBs wakabbef 1(5@3&1@#%@ The RPEBEQTEhY Poloxamer

present in a concentration or about 0.1% (mass

b aeartitadiondn Ovirgls ofaset fpBews. to at or about 2.0%

nore preferably at or about 0.2%to at or about 1.0%

rRe idQ\fd FReap Ob@r@ﬁé’m éHn‘t%S?r'ﬂéH thel@érowlrfgqh&rrebbén%r .eferred

s a concentratlon of O. . In the case ofﬁp enol ,

phetqaenreR-froPip @éNar F‘éﬂ”'F% Laweﬁvomﬁplosemer 3%, PhAsRTesC

SASNSOHIGWRRS . particularly preferred is a

concentratlon of at or about 0.3 % (e.g. at or about
nmg/m in WFl). 17 Size Exclusion colums are well

i’momEHB'pm?é‘tﬁéF'Me@ﬁ'FI led in the art. They are

chosen according to the respective protein anprovider

gol oxarrer |n the sanple. The gel of the colum shoul d

BLG HHIANEE Mods?®® matrix. A preferred col umVpisrsy

§Ed45ﬂ5>@t@r m@@_l;uﬁq havi ng the designation TSK G3@QefyV of
TosoHaas I nc. The beads of the 5 matri x have a

BAWATEIENRAWRE of 10 or 17 pm a pore size of WBER® 200

Persbhf cofpufsR is commercial ly available. Thepm ﬁ%r equiv.)
det ecti on step e performed with any of the R

BQPéW?bW%MrQHEgSWﬂ Oh02%E known to a persBASF

Shdoradtit ac.afaem)rdod d4t70faﬂ§<1brﬂ_e;n found that ungdeBaRere
aci di dc condi_t.i oxaner could be 10

Seplgieat eRumB T éK@sE%QPOr P‘&Pﬂ tHD8Lbt ei ns.  Thus OFP

pphdmhihase 10seg3 i n the nethod according to MERCK
E resent_invention_is an aqueous solvent such as vvater

Mefhigpipg sped-QY%ti on. I1n a particular enbodM

Dhﬁo%@b;bf%n@%@ﬁi%ﬂ%c@dﬂjﬂwwg to a pH | ower thﬂl'ERZ)K
grefera y .| ower than nore preferably between_about

ogjum iydiRriderpdt cpd: 7r9ﬁgfer ably between 1.9-2. 9T Pak&ne
EthaAdi gredénttdedddéRt €it7d7s a het er odi ner, suchMmeERCK

Ovitrelle syringes - hCG liquid formulation 250mcg SERONO

2. Procedure
2.1 Eluent A (H,O / TFA 0.5%)

To 950 ml of purified water, in a 1 litre graduated cylinder, 5 mL of trifluroracetic
acid (TFA) were added and made up under stirring to 1000ml. The pH of the

eluent was between 1.7 and 1.9.

2.2  Eluent B (20% Ethanol)
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as FSH, CG LH or TSH. Under acidic conditions a

het erodi mer protein tends to deconpose into its
subunits which migrate norel8asily thus inproving the
separation and detection step (resolution). Acidic
agents suitable to adjust the pH may be sel ected by
the person skilled in the art. The nost preferred acid
is 20 trifluoracetic acid (TFA). pi cal | t he

$arfpl ey of purified astessioed Hr%grgﬂé@iaﬁ e‘wr@ﬁa 205 jntlcfethanal were
hlifedC81d|fBde uPUnd Wlitfighe 9fdgt © the refractive index
I'n the detection step 8 nmethod a chromatogramis
obt ai ned cont ai ni ng a peak area for the pol oxamer as
%Sl | aWagh solution fos gutasampler (18&Methgnobhe prot ei n(s)

@8 458X 'opbt‘?rﬁlteg WaTé}elnaas’{s ﬁ’t?@&f%@hat@& c?lh"@e?ﬁ 00 @R 6f ﬁfe%nol were
al lows the quantification t he pol oxanmer present in

@‘l’f&edaﬁﬂﬁil 'V%‘&JIUP §%ﬁf’fﬁlsé"'”9‘lt\%1%qpéﬁt ification is allowed
since a standard curve with pol oxaners is prepared

éaee Eéamﬁ\)sol@mm%thaﬁoﬂhe present Inventl on

now be ITTustrated ans of exanples. EXAMPLE
1o @@@ mEOGRiiied yaier, '”%E"%G@S%@GGPYW% 5@{%!@6%9%@' ware

aHRYSR rhid PlRRBrind@S160UMent ration in a sanple
of the commercially avail abl e liquid hCG forrrul at| on

%NltrlleT after 18 hs ofsoraeat
rrp 1 ¢ ,I i liqui ti t ut Poloxamer

iggymul ation 5 in respect of Pol oxamer 188 was
assessed. The Pol oxaner 188 concentration at the

molssmnl of pufien avaddri iBra Watke g«la@uatea@wm@g/mm g &hB(-) Mannitol,

t P titat
B OB P & Puh S Pihetions SR iGNt 18 e e Rite g added.
vé boletidrewddbroghitas PRI ,0 be dfcpl vl/@avamgtmn@'rw% 8bdiEm

onado- tropi nni to L- ni ne,
BT GXAROPG T BB aHon e SoEPwe R exgiEpy & oo - 1
ui nt and terials Provide HPLC ALL
1%%8”% @r”@%‘feek’vé‘ "RiaYRe ed st ardgurye it Lf'@
Sof tware Enpower Waters Personal conputer |BM (or
26ui v. Concentrated standard curve solution

on.

200 mg of Poloxamer 188 were dissolved in 80 ml of purified water, in a 100 ml
graduated cylinder, and made up to 100 ml. The standard curve was prepared
based on the concentration expected in the samples to analyse. In this Example, a
Poloxamer 188 concentration of about 100 mcg/ml was expected in the liquid

injectable Ovitrelle ™, the standard curve thus was in the range of 50-160 mcg/ml.

3 Samples preparation
Blank

0.05ml of standard curve dilution solution were injected.

Samples
All samples were tested without any pre-treatment and 0.05ml were injected.

4. Operative conditions

41. Instrument set up
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Pol oxamer 188 - Lutrol F68 cod. 010293-1 BASF
Trifluoracetic acid (TFA) cod. 9470 (10x1 nli) J.T. Baker
Anal ytical colum TSKgel G3880 PW«I cod. 08021 TOSCH 20
D(-) Manni tol cod. 1.05983 MERCK L-Methioni ne cod.
1. 05707 MERCK Ot ho-Phosphoric acid 85% cod. 1.00573
MERCK Sodi um Hydr oxi de 50% cod. 7067 J.T. Baker
Et hanol gradi ent grade cod 1.11727 MERCK 25 Ovitrelle
$he follgwing solbons weyigi a@nnestadifathe sirLEsimesy SERONO 2.
EﬁQcAedure @iu%nﬂxkﬁ%’@/#/(b‘%@)/ TFA 0.5% To 950 nl of
Eurl fied water, Iin a litre graduated cylinder, 5 nL
et f | urBWQB@K%tha%QQ"/ﬂ()TFA) wer e added and made up
‘I‘Héj fifesA, 'arnB'B"\geltecﬁllé@ qgé‘k%sté_rlﬂ ‘i‘vva%"[gu@ec; ARy RRe8! HOENMLMAS flow
bet ween 1. ['uent 20% Et hanol) 19
rpée 56 rwrluf@ﬁ Bwr@rf I|Ir@oﬁqga§@n if pr@sant1WIa$ swiichgduat ed
Fé‘fﬁl@%na?@@ tﬁ@-s&énoﬁ Eﬁ@é’bf the erF De?éwc?r%f mlmgs YRitched
er stir Wash sol ution for
@dh@@b\ﬁ@ﬁlf@de(f%%'mt ﬁﬁrﬁ@ﬂl)temthS'B@ AriThepugaing ofiteeiflow cell
wat ﬁémeii Buftohubh b fibSh BB @43%,@ %% |tr'|J‘|%?egenc"e0§déTBf tRE cell,
nmet hanol were de up under stirring to
1000n1t 2.4 Seal S vv?sh sol vent $5% Met han(f)I) T0 900 m

rag{etg,gt hanol were added and nmade up under stirring

. 2.5 Standard curve dilution solution
(||unb| Qeteatertempeigtwies hout Pallokamer 10 188) To 850
m of r, inallj res aduat ed cyli nder,
54, 6 CBMP{ &ﬁ? P@jrﬁl tol, 0,98 28r+ of Ot ho-Phosphoric
acied 85%nnaﬂm\/®m ncg of L- Metthb owimie were added. The

sol ut Lpn rought to pH 7, 0,0y, dr Wi

of SOE/E%W#ENM oxi de and % Mllrﬂmcﬂﬁ S%‘I?he %%’:\SSQFIS not
sol utindimejvas filtered by a O. 45pmf|Iter 1s As an
alter ative er “be used standard curve

it P SEBpigt Rofperditie e

Autosampler Loop 200 mcl
¢ Syringe size: 250 mcl
¢ Duration analysis: 40 min
e Nextinject: 5 min

4.2 Column equilibration

The column was flushed with eluent A , to equilibrate the column. The equilibration

was completed when the baseline was stable.

4.3 Storage column

After completion of the analysis the column was rinsed with at least 30 ml of

purified water followed by 30 ml of 20% ethanol.

44 Determination of Poloxamer 188 concentration in the Ovitrelle

samples
The model used to calculate the concentration of Poloxamer 188 in the Ovitrelle

samples was the linear regression.
Y=a+bx
Wherein
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2.6 Concentrated standard curve solution 200 ng of

Pol oxaner 188 were dissolved in 80 m of purified
water, in a 100 nl graduat@d cylinder, and made up to
100 M. The standard curve was prepared based on the
concentration expected in the sanples to analyse. In
this Exanple, a 20 Pol oxaner 188 concentration of
about 100 ntg/mM was expected in the liquid

VijTetl arsacof the PelexareerT8 t he standard curve thus was
Loyt eﬁt%ﬂj% of 50-160 ntg/mM . 3 Sanples preparation
Bl an .05mL of standard curve dilution solution
Weﬁ@ﬂenﬁae’@t ed. Sanmpl es Al sanples were tested

W‘ ERRLENtARYN B Bs1blmar BB ﬁ%i&"t&ﬁm were injected,

Operative conditions so Instrument set up 20
Thesalrnplpmsn@tegr@tqms(ﬁt@wnenElgcénnect ed to the HPLC

*rhé‘ﬁ]%erceéh 6£E')earr% th%l%g@f(b)%f (H#&%Ada?&&r@e %@re L4 DRatBy ihe near

Fl uent I nes A and were fill

[qgée%WtV@ﬁ aRioylated @ewemwaren%fewrwh@ g o ow £
ﬁ'ﬁ‘é?ollg\mn rﬁJ‘éj&/§§a dife8 t@@albulﬁ@; HL ISR fratld ofWo?tﬁ(%%MSS

was swt ore he anal ysis t en0|

val ve og he n Detaclor of L ov ups) h}é"weﬁ.ondl

the pur BORBUES T orp, at ' Feast e A The
;ﬂgurglng of the flow cell _was carrled out to flush
b splutRsHRTIeauplinaskaives thethnioxagtes r 8k senaangatiast ingggeh of the

@eit,le”e s&ﬁﬂ@@@hﬁr@&é@iﬂnhbﬁnlcm unmm to the instrunents and
i nput of the follow ng 10 paraneters: Rl Detector

TﬁéTPSFoﬁérHéleeoncgrQréﬁon@lddW tﬁeeém@dlé’é Wtﬁls E’XaQ]pIeG@ee Figure 1)

Colum flowrate 0,5 m/mn liumflowrate :
WP?ﬁP?Pt(Q“rf“%@e t he degasser |s not 1s in I|ne)
Aut osanpl er tenperature: + 4C Autosanpler Loop 200
ncl

EXAMPLE 2

The purpose of this Example is to analyse the Poloxamer 188 concentration in a
sample of the commercially available liquid hFSH formulation Gonal-F RFF Pen™
after 18 months of storage at room temperature. Thus, the stability of the liquid
formulation in respect of Poloxamer 188 was to be assessed. The Poloxamer 188
concentration at the moment of preparation was about 100 mcg/ml. The protocol
for the Poloxamer 188 quantitation in Gonal-F RFF Pen™ was identical as shown
in Example 1 for Ovitrelle, with the exception that the column flow rate was 0,75
ml/min.

The poloxamer could be separated from the hFSH and was separately quantified.

EXAMPLE 3

The purpose of this Example is to analyse the Poloxamer 188 concentration in a
sample of the commercially available liquid hGH formulation Serostim™. The
protocol was identical as in Example 2.

The poloxamer could be separated from the hGH and was separately quantified.



Syringe size: 250 ntl Duration analysis: 40 mn 20
Next inject: 5 mn 4.2 Colum equilibration The

col um was flushed with elu@dt A, to equilibrate the
colum. The equilibration was conpleted when t he
basel i ne was stable. 25 4.3 Storage columm After

conpl etion of the analysis the colum was rinsed with
at least 30 Ml of purified water foll owed by 30 nm of
20% et hanol . 4.4 Determ nati on of Pol oxamer 188
concentration in the Ovitrelle sanples 30 The nodel
BEXAMALE £al cul ate the concentration of Pol oxamer 188
Th the Ovitrelle sanples was the |inear regression.
Y=a+bx Werein 21 Y= Total area of the Pol oxaner 188

1Ph‘e b%@é&@ﬂhw‘@a%le Pas & shé@ﬂléipoléxammorn@éﬁt%omn a

ol oxarner i nj ect he sanpl e was
Wff‘%'@loétae'tﬂlut&’sh'ENth}a%? fOHﬂPi?@OH 1T hemﬁomw@ﬁwwq'@ﬁ iy Rgample
phe sl ope (b) of the standard curve were cal cul at ed,
the linear regression was calcul ated by the sof t war e
EhePePXRFICOU[S Ressergrrded BPMAhg h'@'\‘r?ﬁtﬁﬁﬂﬁV‘(ﬁéé}eaﬁﬁFQ%d
%%Hﬁ@g@ulate the concentration of Pol oxaner 188.

oi oxamer 188 = yba *FD (FD=Di | ution factor) Equation
1 10 The solutlon of equation 1 gives the Pol oxaner
188 concentration in each of the Ovitrelle sanples
expressed in pg/m. The Pol oxaner concentration found
in the sanples of this Exanple (see Figure 1) was
about-94 ntg/m . 15 EXAVMPLE 2 The purpose of this
Exanple is to anal yse the Pol oxaner 188 concentration
in a
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sanple of the commercially available |iquid hFSH
formutation Gonal -F RFF Pen TM after 18 nont hs of
storage at roomtenperature. Thus, the stability of
the liquid 20 fornulation i myespect of Pol oxaner 188
was to be assessed. The Pol oxamer 188 concentration
Glaimse nonent of preparation was about 100 ntg/m . The
protocol for the Pol oxaner 188 quantitation in

Gonal -F RFF Pen TM was identical as shown in Exanple

1 f X metHddried the quantititiveRteaetibh eNa bbidkarh&ein @diquiprotein
flowrate The. pol oxa{}er coul d be

was. 0,75 m/mn. 25 ;
sepaPHPRICIPRIRIRGHES F1e8R 05 RYPIGHEI SaIRPTRE - quant i i ed.
EXAMPL ) 3a $8garbtitnfgs usihg bRize drs@asiph ehfotndisyrap@y osemn;
t he Pol oxanmer 188 congentra‘tl nin 30 sanple of the
conmmer & af GUELSIERHIE A PeRlEPNRER 36 mul ati on

gergst icmTclMtioﬁbwaaét@ltsmmd tepy\ﬂ}iitﬂdjﬁﬂéd)ia]?@r, as i nhExarrpl e
. e pol oxamer cou e separate r t an
s WOBERIS e OLeH SR 8 FRotBS 2o RREE S T, R By
of tatfednal KDAVAMdWhendla thessH bhthie edkoxs pABse dSHY for the
concentration in a 5 sanple of a liquid hlFNbeta

f or RIHIQP SR 1S #AILSSA P BEIBV Shas i dentical as in Exanpl e
2. The pol oxaner coul d be separated fromthe hl FN-beta
and was separ at el uantified. 23 Cains 1. A nethod

4 . .
% or eanethashef eldit Lavineseiatha prlexammerds Paloyymenxtifer in a
liquid protein 5 sanple conprising the steps of
subjecting said sanple to: a) a separation step using
& silhe rastbpd f Iy @%ﬁﬁﬂ@g?awh?remge Rrpteings a hptesdimpon
st epréelsh @ nobil e phase; and c) optionally a
detection step for the pol oxaner, wherein the protein
has a nol ecul ar mass between 5-70 kDa, preferably 10

det veRrmeHod Qc&%gg andanhgridieih ige protedd istdqﬁormagfrbglﬁn

phase used for th elution step is adjusted to bel ow
3. zeleripd fram fSH. bH. k¢Gi IPH, wherein the pol oxaner is
Pol oxamer 188.

5.  The method of any of claims 1 or 2, wherein the protein to be analysed is

interferon beta or Growth Hormone (GH).

6. The method of any one of claims 1 to 5, wherein the sample is an aqueous
pharmaceutical composition containing FSH, LH, hCG, TSH, GH or interferon
beta.

7.  The method of any one of claims 1 to 6, wherein the mobile phase is an

aqueous, in particular a buffered, solvent.

8.  The method according to any of the preceding claims, wherein the pH of the
mobile phase is adjusted to 1.9-2.0

9. The method according to any of claims 1 to 8 wherein the detection step for the

poloxamer involves analyzing the refractory index.
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15 3. The nethod of any of clainms 1 or 2, wherein the
protein is a heterodiner protein. 4. The nethod
according to claim 3, wherein the proteinis a
gonadotropin selected fromJySH, LH hCG TSH 20 5.
The nethod of any of clains 1 or 2, wherein the
protein to be analysed is interferon beta or Gowth
Hor mone (GH). 6. The nethod of any one of clains 1 to

5, wherein the sanple is an aqueous 25 pharmaceutical
Wonpgdeinnétbed ebarny=ane of GlaFss] to B witerein thessize exgliggion column is a
i nt ~ b i j 1

o S FER0 o Ty ol o 0B b
particular a buffered, solvent. 30 8 The nethod

(oo [ : :
B orSfianb@afiaRs 1d JBnPIG RSP LT Rl o P TR nhEs
met wadickeceize off oot '@ My of clainms 1 to 8 wherein the
detection step for the 35 pol oxamer involves

anal yzing the refractory index. 24 10. The net hod of
Zny Theeneihod pedonding ta daim 10wiet e ivherdiretheibeade rtihggnajrix have
col L Si olum filled with a pol ynmer based
nat%ﬁg”%%ﬁ?g?%?ﬁgbgggﬁs_ 5 11. The nethod according
to claim10, wherein the beads of the matrix have a
particle size of 10 or 17 pm 12. The nethod accordi ng
to claim10 or 11, wherein the beads of the matrix
have 10 a pore size of about 200 A



