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WD 2007/ 033434 PCT/ AU2006/ 001399 1 FULVESTRANT
FORMULATI ON  FI ELD OF THE | NVENTI ON The i nvention
formul ati on conpri sing ful REFAU2006/001399
BACKGROUND OF THE | NVENTI ON 5 Ful vest rant
(7a-[9-(4,4,5,5, 5-pent af | uoropent yl suphi nyl ) nonyl Jestr
a-1,3,5-(10)-triene-3,17- (3-diol) is an estrogen
receptor' antagoni st. The nol ecul ar structure of
fulvestrant is shown by Fornula L i (eHEGH)i CFecFq
Formula | 10 Fulvestrant is used in the treatnent of
hor none receptor positive breast cancer. Hornone
receptor positive_ tunmours are re gonsive to hornone

| evel s, such as &S VEGIRANGIDRMULATION of this type
of tunour is dependent on the presence of hornones
MIEELDHOE GIHRIMGVENTI@N nour grow h by binding to cellular
hornone receptors, it is desirable to adm nister

Fh@'itmﬁlt%nrr@ﬁ@pt(p‘{noaatfﬁg@ﬁh@ﬁ SontpRistil @fkcstie. growt h
signalling pathway. The adm nistration 15 of an

such as ful vestrant,

‘ﬁ@@ﬁ?@gﬂ?%ﬁ%ﬁpﬁﬁ%%ﬁQ%ﬁﬁgﬂhf|on of estrogen receptors
in a hornone receptive positive tunour thereby
Hyheveant (Tad 21(hé, 5SS reataBuaspenybsupligdnomy Iseinb3. 5&@%@9 17-
d: &ibﬂ %S£1re§t%ge£ %C%ﬂ&ﬁhﬂa%t afiR RE1B0u SthRERLof fulvestrant is shown

intranuscularly. Intranuscular forrmul ations need to
‘ﬁé@@nﬁqﬁlgh concentration of active as only relatively

| ow vol umes can be injected. 20 Ful vestrant has a | ow
solubility in many pharmaceufi dally acceptable
solvents due to its

G,y SO(CH,1CF 10F 5
Formula I

TFulvestrant is used in the treaiment of hormone receptor positive breast cuncer, Hormone
receptor posilive twmours are responsive to hormone levels, such as estrogen. As the

growth of this type of tumour is dependent on the presence of hormones which stimulate

‘tumour growth by binding to cellular hormone receplors, it is desirable to administer

hormone receptor antagonists to block the growth signalling pathway. The administration
of an estrogen receptor antagonist, such as fulvestrant, results in the down regulation of
gstrogen recepiors in a hormone receptive positive tumour thereby preventing the effects of

estrogen binding activily.

Fulvestrant formulations are administered intramuscularly. Intramuscular formulations necd

to have a high concentration of active as only relatively low volumes can be injected.

Fulvestrant has a low solubility in many pharmaccutically acceptabie solvents due to its
lipophilicity and accordingly is difficult to formulate at appropriate concentrations.
Formulations comprising castor vil and an alcohol, such us benzyl alcohol, are described in
US patent No 5,183 814, However, it is stated in WO 01/51056 that the high proportion of



l'i pophilicity and accordingly is difficult to
fornmul ate at appropriate concentrations. Fornulations

w@eopiosrByng castor oil and an al cohol, such asP@BPAPI06/001399

al cohol, are described in 2JS patent No 5, 183, 814.
However, it is stated in WO 01/51056 that the high
proportion of WD 2007/ 033434 PCT/ AU2006/ 001399 2
al cohol required for this formulation nay he
undesirable for |arge scal e manufacturing processes.
In addition it is well known that a high |evel of
h in Lornu ation for intranmuscular injection
Fleahals &é‘ sl g PaptlkipR PRk e wlesipble A laranjaslermanpioetpring
Ipl‘tjcﬁctsl Oiaddidon)itis lvatiikasen Glﬁ’trmf‘ $1SIERY o£ASIHBT in Qi {)rmul ation for
ueous ester

R R S b I e e e

and non-aqueous ester solvent are clained to increase
Fraudiienrsiompgghgigisior by togéthgrivathfan lalcelsd! machd namalubais ester solvent
dRGERABA ih PR vgkm wa almonah nmvtidtldeb.i%qter Mc'ﬂfeam claimed to

fornmul ati on so he adm nistration vo

t%@ﬁ%ﬁ*&ﬁ@@ﬂh?'&*h'a%& predpivestrant ang WK\@PFG%SCQIMM@ alcohol

a&il&@d fi tﬁlﬂfohﬂxl%@n@xl/tlﬁl@lé BdmihRirAHd8 vERAH G }&BpduRed IR%cce table.
r easier manufactura ?
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Agristeig Biébwr @yt pimigaé.VEtaddigort dmlgfl'l’ton-fascdne bty solvent is taught
%ﬁmel,éhndl M a@ﬁal%ﬁg/h ﬂsve@tr{nwo}éﬁézkdq%%ﬂ{ I%Wf% naf 3l
ormul ati o 6 “hi

Ieas
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feesramERINGEt O Blord\Rar e of Bl otk be ﬂﬁecltédqbﬁéiinﬁmmgqn DEngle
injected intramuscularly in a singl 15 1 njecti

T¥ singly, the present inventors have found that
gropylene gl ycol or polyethylene glycol can be used
Prsinediy 8ic pfagénk dwertarstha¥edpumdltiat popylbavilng! siyfoletiyRnd diycol

Hin BB B RELRVEALVRA b Prolfulation having sufficiently high concentration to be
used intramuscularly thereby removing the need for a non-aqueous ester solvent. These
novel formulations show stabilities suitablc for pharmaceutical formulations and therclore

provide alternative formulations for 'fu]vestrzmt,
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used intranmuscul arly thereby renoving the need for a
non- aqueous ester solvent. These novel fornulations

W@ b@wosabi | i ties suitable for pharmaceutical PCT/AU2006/001399

fornul ati ons and therefore 0 provide alternative
formul ations for fulvestrant. WO 2007/ 033434

PCT/ AU2006/ 001399 3 SUMMARY OF THE INVENTION in a
first aspect, the present invention provides a

formul ation cc reprising an active conpound sel ected
from (i) fulvestrant or, a pharnmaceutically
acceptable salt thereof; and 5 (ii) a

oenvace e Takiyvasaaptabl e derivative of ful vestrant.
or a pharmaceutically acceptable salt thereof; at

ne."%i?tl aga'é 1@?8:%5%?%%;&1%@5} id CFBR%&Prpcﬁl ngx%?ﬂJ an ﬁfiYey

propyl ene gl'ycol or a I ca

@@EBpwhbkeméﬁﬁvethylene gl ycol; 10 and a castor oil

carrier. In a second aspect, the present invention
proviiges aiwBtmod: f sharhheuiidBaidgniblodhl atdanrad
positive receptor tunours which conprises

adm niyst eg #Mmﬁ’u{l@&_aﬂy habhNe AGRRAMH RGubQudkderafirst
aspect of the invention to a atlent i n need thereof.
In a thi ra"‘aé%‘ﬁ@l:"i“ui’ﬁ%elﬁf?té%ﬁlft '%¥ent i on provi des a
process for the preparation of a, 15 fornul ation
accomdkﬂ@mﬁummhemﬁﬂmdbuagw@bbabbmﬂhe i nventi on,
conprising the steps of: (a) mxing the active
CONPQUIREl Wieldd prpy b RAS ooD B SOzl (kcpeiBicnd) yaihylens
| east one of propylene glycol or a polyethylene
gl'ycél*®land (e) naklng up the required volume with

castor oil.
and a castor o1l cargicr.

In a second aspect, the present invention provides a method for the treatment of hormone

positive receptor tumours which comprises administering a formulation according to the

first aspect of the invention to a patient in necd thereof.

In a third aispec,t, the present invention provides a process for the preparation of 4.
formulation according to the first aspect of the invention, comprising the steps ol: (a)
mixing the active compound with at least one alcohol; (b) adding at least one of probylene

glycol or a polyethylene glycol; and (¢) making up the required volume with castor oil.
In a fourih aspect, the present invcnli»an provides a fénnulation comprising:
(a) around 5 %;?v/w of aix active compound selected from:
® fulvestrant or aA phaﬁnaceuﬁcal ly accepiablc salt thercof; and

(ii)  apharmaceutically acceptablc derivative of fulvestrantora -

pharmaccutically acceptable salt thereof;
b 10 %wlw of ethanol;

(¢) 10 %w /w of benzyl alcohol;
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In a fourth aspect, the present invention provides a
formulation conprising: (a) around 5 %W w of an

wa@edao7was43conpound sel ected from 20 (i) ful vesPCHAU2@6/001399

a pharmaceutical |y acceptable salt thereof; and (ii)
a pharmaceutically acceptabl e derivative of

ful vestrant or a pharmaceutically acceptable salt
thereof; (b) 10 %M w of ethanol; (c) 10 %W w of benzyl
al cohol ; WD 2007/ 033434 PCT/ AU2006/ 001399 4 (d) 15
% w of PEG 300; and (c) castor oil to make up the
requi red wei ght. DETAILED) DESCRI PTION 01? THE

| NVENEY ON13 nwawfof PeG 3@sperct , the present invention
provi des a foormul ati on conprising an active 5

conpqund sgleti Bdnfik me(ﬂe%mteuwe Lrant or a

phar maceuti cal ly accept salt tThereof; and (ii) a

ptabl e der| atlve of ful vestrant
@E%éﬂegﬁi$§§@%h¥F@§?ﬁ‘T§€&EB%£HT Nsal't thereof; at
| east one pharnaceutically dcceptabl e al cohol; 10 at
Ingdlgst agpeet, BE Prsscopiphation gtoytles a Srmualaginaomposuy drcatiby

@&ﬁggﬁgghgm@ggxpthylene glycol; and a castor oi
carrier. Preferably, the concentratlon of the

Y n 1
cr e%' Veﬁx?vrggtlfl'arx]\ oro‘I pl%%ace).?hc% ac?:gptd le qalt Lherwf ant{o 0

(i) . apharmaccutically acceptable derivative of fulvestrant or a

pharmaceutically acceptable satt thereof;
at [cast one pharmaceutically acceptable alcohol;

at least one of propylene glycol or a pharmaceutically acceptable polyethylene

glycol;
-and a castor oil carrier.

Picflerably, the concentration of the effective amount of active compound is 2 %w/w to 10
%wiw. More preferably the concentration of the effective amount of active compound is 5

Gewiw,

By "effective amount of active compound"”, we mean the proportion by mass of the aclive
compound Lhat is due to fulvestrant in circumstances where the active compound is
pharmaceutically accaﬁtablc derivative of fulvesirant, a pharmaceutically acceptable salt of
fulvestrant or a pharmaceutically acceptable salt of a phatmaceutically acceptable derivative

of fulvestrant.

Preferably, the pharmaceutically acecptable alcohol is sclected from the group consisting of
ethanol, benzy! alcohol or a mixture thereof. In a preferred embodiment, the cuncenlrati.on
of ethanol is in'lhe range § %w/w to 15 %wlw, More preferably the concentration of
ethanol is 10 %w/w. ln yet another preferced embodiment the concentration of benzyl
alcohol is jn the range 5 %w/w to 15 %yv/w. More preferably the concentration of benzyl

alecohol is 10 %wiw. More preferably the alcohol is a mixture of ethanol and benzyl



<1

10

15

20

%V w. More preferably the concentration of the
ef fective anount of active conpound is 5 15 %W w. By

wO edo7@834Bye anount of active conpound”, we neaPCT/AB2006/001399

proportion by mass of the acttive conpound that is due
to fulvestrant in circunstances where t(le active
conpound is a pharnmaceutically acceptable derivative
of fulvestrant, a pharmaceutically acceptable salt of
ful vestrant or a pharmaceutically acceptable salt of a
pharmaceutically acceptable derivative 20 of
fulvestrant. Preferably, the phannaeeuti cal
debelp Patibreblalteobuientragios of the Disdut pbythaniebang rberupl alcohol is in the
1q @%'55' vll/ﬁgro% %\@Rhﬁnlg mf@&@}ﬂ?b& L@L&thﬂum %rZOQfth ure

1er eo In a preferrg o |nent t he concentratlon
of eéhanol is in the ran 15 %,/ w.
Spleraly el PharhcEis éﬁf?%%gﬂ *‘ore?‘%?f ondhen i Sleris? %\F‘\H‘c §reP
Lyxﬁimm@ of FEr-2p0,afer- xmdmem:bom memmtﬁha mrbqemmy ten of

2 e ran
w&%ﬁ% lﬁ“ %ﬁﬁ“’é '“BAPE%IF ""#‘gtﬁ“ s‘/PF eé“% on e‘H‘E"F’Ht 7)*’ “’“8?"%6%%‘39 fhe
rabpydEno kydos ol yetnwlene gl & ipthefrerza b Yovt/tvao 2 detrelmars a

R B e G A0 8 ks B R 2 D F o bl t e

-concentrati OR of the m xture of ethanol and henzyl

13 P Seat 29pEct; e RRent IPURERr WBVIgRYAP TR I8t Y irogsnt Ajagmone
mézefnereaipluy rmmfmmaecnwpmdb Qﬁwﬂr&l&&g%ﬁ;ﬂﬁxﬂa&:aﬁf@ﬁ]? ﬁc&bﬂnyble
ruRPERTRGlH bR RS R bR Gl b G et S eer

i -300, PIG 400 and PEG-GOO Nbreﬁpreferabl y the 5
WI?létl Hipn &g by i)y aIy| sujtablqmng by is pry c&abblrbé/ﬁ@fqn@g,ulal injection.
enbodi nent, the concentration of the propylene gyco
To¢feqablyytaé h(}fhﬁnepcgiﬁye fbepit@ timodr ebréangecet0 %W/ w t o 20
% w, nore preferably the concentration is 15 %W w.

In a third aspect, the present invention provides a process for the preparation of a
pharmaceutically acceptable formufation according to the first aspect of the invention,
comprising the steps oft (a) mixing fulvestrant with at least one alcohol; (b) adding at least
onc of propylene glycol or a pol yethylcne glycol; and (c) making ﬁp the required volume

with castor oil.
[n a fourth aspect, the present invention provides a fonmulation comprising:
(a)  around 3 %w/w of an active compound selected from:
) fulvestrant or a pharmaceutically acceptable salt thercof; and

t

(ii) = pharmaceutically acceptable derivative of fulvestrant or a

pharmaccutically acceptable salt thereot:
(b) 10 %w/w of ethanol;
(9] 10 %w/w of benzyt alcohol;

(d) 15 %w /w of PEC 300; and
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In a second aspect, the present invention provides a
nmet hod for the treatnment of hornone positive receptor

W@ e0Aneisa434 whi ch conpri ses administering a PCT/AU2006/001399

pharmaceutically acceptables 10 fornul ati on accordi ng
to the first aspect of the invention to a patient in
need thereof. Adm nistration may be by any suitable
nmeans but is preferably by intramuscular injection.
Preferably, the hornone positive receptor tunour is
breast cancer. In a third aspect, the present

i nvention provides a process for the preparation of a
phar faceutasioabil ip redeeptizob@ifdmwrighit i on according to
the first aspect of the invention, 1.5 conprising the
lﬁﬁ)ﬂ@ﬁth@tﬂhe ﬁ@ﬂre B'f %b B&s&’dl'n\/&ﬁbﬁ ﬁ‘aﬁfr mwnt)@ uﬁ:hrl_\ll ARk Sreferred

p i ng | eas F yl ene glyco
‘rBsﬁmsal Pﬂﬁr yvélti HW’ Bﬁ éﬁ*@ﬂi% &ﬂh rqﬁ\am.(f écy thﬁ,ﬁﬂ Oﬁfgn ?iﬂ?“‘thﬁétmg examples.
required volume wth castor oil. In'a fourth aspect,

EXsMLdskent i nvention provides a fornul ation
conprising: (a) around.5 %W w of an active conpound

CalePAkRhNiftAtmetBbl (1) tul vestrant or a N
pharmaceutical ly acceptable salt thereof; and (ii) a

BORL TREPA ARt REGRRERL S BT AL e, ol ful vest rant
WMMIM/of ethanol ; (c) 10 9/ w of benayl al cohol; 25,
M yeenesel onithad of Poestisn of the framviesions doagamuition having 4 total

VF&E 13 M‘D{Qﬁﬁ@i@ kSowh KesCRBLN g, |%wﬁv\? id rtul;{bc?ﬁxtﬂ'#@h'lnhﬁdnd
e nature o
ERaL o] HVRT BB GPeh Eo i e BT e e gigled e and

tmﬂe'szsIar €The polyol or polyethylene glycol in the amount defined for the particular

formutation is then added following approximately 135 minutes of mixing of the alcohols and

~fulvesirant. This admixture is mixed lor a further 15 =20 minutes. The formulation is then

made up to 50 g (100 %w/w) with castor oil and the formulation mixed under shear.

The same general method would be used with any active compound encompassed by this

specification.



fornms thereof will now be described with reference to
the following non-limting exanples. EXAML.'LE 1 5
w@2002103d434 or nul ati on nethod Tables | and 2 di sSe€DaE2006/001399
formul ati ons according to the present invention. The
general nethod of preparation of the fornulations for
a fornmulation having a total weight of 50 grates is
as follows. Fulvestrant (2.5 g, 5 % w is mxed with
et hanol and henzy] al cohol in the anounts defined for
the particular fornmulation at a controlled rate and 10
under shear. The pol yol or polyethylene glycol in the
anmount defined for the particular fornulation is then
Tebbded f FE oMW Ngrapltiens matel y 15 m nutes of m xi ng of

f O wintbiRb her] 15 pR@-saonut es. Theghaanul at)i oBeh1 Al
made up to 50 g (100 %/ w) Wwith cast or oi I| and ;7he
fornul ation nji xed W& shear. THEWS¥ne gener allYhod |
—wWould be used W th any actiye conpound endonpassed by
this 115 specf ficatiién.” WO 2007/ 038434 12
—PCT-AUR006/-001399—F Fabt-e—t-—PE(——~——4060— T
formul,ati ons {Exanpl gsNo PEG{ 300 Et ganol Bgnzyl aljgohol
(o w) (Yawlw) (o) 1 15|8 12 2 15 9 31 3 15 1.0
10 4 15 11 9
3 15 10 10
4 15 11 9
5 : 15 ' : 12 8
6 . 15 15 5 ‘
7 13 10 12
8 : - 13 11 11
0 : 13 12 10
10 10 15 10
11 10 125 12.5
12 10 10 15




515128 615155 7 1310 12 8 13 11 11. 9 13 12

10 10 10 15 10 11 10 12.5 115 12 10 10 15 WO
wQo@7/0883434 PCT/ AU2006/ 001399 8 Tabl e 2: Propgl/anz006/001399

gl ycol formul ati ons Exanpl e No Propyl ene gl ycol

: Et hanol Benzyl al cohol (%WwW (Mw) (I WW 1 15 8

12 215911 31510 10 4 1s 119 51512 8 G 15

15513 .10 12 g 13 11 11 9 .13 12 1.0

Table 2 Propylene glycol formulatiom;.
Exum[;le No Propylene glycol Lthanol Benzyl alcohol
(% wiw) (%wiw) {(Gowiw)
1 15 8 12
2 15 .' 9 1
B 3 15 | 10 10
4 : 15 1l 9
5 15 “ 12 . 8
6 15 15 5
7 : 13 10‘ 12
| 8 13 | : | 11 11
9 \ 13 12 , 10
10 ’ 10 15 S 10
no 10 12.5 125
12 10 ‘ 10 | 15
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10 10 15 10 ! 1 10 12.5 12.5 12 101 t) 15 WO
2007/ 033434 PCT/ AU2006/ 001399 9 EXAMPLE 2 One nonth

WQ@bioBi4By results "'t'ile stability of the ful P€FAD20065/001399

formul ati ons of the present%invention was determn ned
at one nonth. The stability tests were conducted for
each fornul ation at tenperatures of 40"C, 5 room
tenperature and 2-8C respectively. The percentage of
ful vestrant was determned by 11PLC analysis. The
results are shown in Tables 3 and 4. A conparison was
al so made with the innovator product Fasl odex, the
E§§th¢,gf which are shown in Table 5. Faslodex is a
controlTed sl ow rol ease fornul ation of fulvestrant for
intranmuscul ar injection. The formulation carrier is
Ore opthpstabilifymgsidisci pi ent s of benzyl 10 al cohol

benzyl benzoate (a non-aqueous ester solvent) and
Ehdraavdity of th fuieestes thslattesohst pakar inkakiok WeY &idr$ink® at one

i f4.cant.difference between the stability of the
PO PR AT LB SR SR PR e o8 oot s
i'OﬁWTéﬁﬂMﬁklfe EXARBLErc8peBtiahi. |Tiht perstiudy obful vesirahOulsis d@fdmmed by
08Lé D hd s ardlho b G 0 E'H'aﬁ% pons (including the
Fasl odex fornul ati ons) tested in the one month
g%abLljéX stgq¥ ¥§re also tested for stability after

TIPSR WAHRIT™AR6 AT A Mo ImRatP bR REHCS Faslires. thigesaltpefjwhich are
shoundh Tubidxe Rxibiateh yonsbiadalserw doRa@deintul @0 oft Nlestrant for
iﬁé&hz@ctﬁ&h%je%orn? T‘Eé %%L%aﬁu% chirier %lcasmr oil with cxcipients of benzy!

alcohol, benzyl benzoate (a non-aquecus esier solvent) and ethanol.

.The results demonstrate that there is no significant difference between the stability of the

formulations of the prioi* art and those of the current invention.
EXAMPLE 3
Stability study after four and a half months

Al of the formulations (including the. Faslodex formulations) tested in the one month
stubility stﬁdy were also tested for stability alter four and a half months. The formulations
were all found to be extremely stable. In uddition, the cxcipients were stable (o visual
inspection and o significant amount of benzaldehyde (a degradation product of benzyl

alcohol) was detceled in any of the formulations studied.

HPLC analysis

The "HPLC analysis was curried out using the following paramcler:.::
Column: Alltech Platinum, Cyaqo, 5um, 4.6 x 250 mm

Column temperature: 50 + 2°C

. Sample temperature: 5 3 2"C



I nspection and nn significant anmount of benzal dehyde

(a degradation product of benzyl alcohol) was
wa@ledgosras i n any of the formul ati ons studi ed. POI/ABRI&001399

anal ysis The' H. PLC anal ysi d0was carri ed out using the

followi ng paraneters: Columm: Alitech Platinum

Cyano, 5um 4.6 x 250 nrn Columm tenperature: 50:t 2C

Sanpl e tenperature: 5 2"C WD 2007/033434

PCT/ AU2006/ 001399 10 Detector Wavel ength: 220 nm

Flowrate: 1.5 rL/mn, Injection volunme: i0 EtL

Sanpl e conccntration: 5ng/tnL 5 APl retention tinic:
Dgl.%m,z\gumtggm; 230 ebkal run time: 45 thin. Diluent:

910 (v/iv) of n-propanol in n-hexane WO 2007/ 033434
"PCT/'AUS 06/ 001399 11 Table 3: HP.LC Results for
Flop800- " for Ml ati ons after | nonth stability trial

Formul ati on % Ful vestrant % Ful vestrant % F ul vestrant
IfjocEon vésbe:alttitl- at start date at 40C at Room at. 2-8C
Tenperature

Samplc concentration: Smg/mL
API retention time: ~ 23 min.
Total Tun time: 45 min.

Diluent; 30% (v/v) ot n-propanol in n-hexane



PEG 300 (15% 99.67 99.44 99.64 99.57 Ethanol
(10% PEG 300 (13% 99.67 99.45 99.63

(11 % PEEAUIDE/001399
(12.5% /

Benzyl

Bcnzyl

al cohol
w@O 0503346t hanol
(1099 99.68 99.43 99. 64 99.159 Et hanol

al cohol  (12.5% WD 2007/ 033434

(11% / Benzyl

al cohol

(10% 1

PCT/ AU2006/ 001399 12 'T' able 4: HPLC Results for

propyl ene gl ycol
For mul ati on % Ful vest r ant
% Fal vestr ant

trial

Ful vest r ant

at start date;

formul ations after 1 nonth stability
% Ful vest r ant
at 40C at

%

Room at 2-8C Tenperature propyl ene 99. 65 99.62 99. 65

99. 59
Table 3:

gl ycol

(151k)

Formulation

% Vulvestrant

at start date

% Fulvestrant
at 40°C

% Fulvestrant
at Room

Temperature

PLC Results for PIG-300 formulations after | month stability trial

% KFulbvestrant
at 2-8°C

PEG-300 (15%)

Lithanol (10%) /
Benzyl alcohol-
(10%)

99,67

99.44

99.64

¥9.57

PEG-300 (13%)

Ethanol (11%)/
Benzyl alcohot
(11%)

99.67

99.45

99.63

09.59

PEG-300 (10%)

Ethano!
(12.5%) /
Benzyl alcohol
(12.5%)

99.68

99.43

99.64

09.59




Et hanol

(10% /
99, 60 99.64 99.59 glycol

w®eezpb34ad cohol
99.58 gl ycol

Benzyl

al cohol

(t3% |

(109% Propyl ene 99. 64

Et hanol

al cohol

(119
(119% Propylene 99.66 99.51 9BCBAU2006/001399

(109% Ethanoli2 fenzyl (12.5%

WD 2007/ 033434 PCT/ AU2006/ 001399 13 Table 5: Hi'LC

Results for
stability trial
Ful vest r ant

Fasl odex fornul ation after |
Fornmul ati on % Ful vestr ant
% | ful vcstrant
date at 40'C. at Room at 2-8C Tenperature

I c,

Ful vest r ant

nont h
%

at start
Fasl odex

99.16 99.12 99.45 99.32 Throughout this specification

or
trial

fdige 01 d HIBROWCLAR Tur BopyRhd AL NFuRUEInaT terdQfiPith S@Sility

Formulation

% Fualvesirant

al start date

% Fulvestrant
at 40°C

% Fulvestrant
at Room

Temperature

% 1ralvestrant
at 2-8°C

Propylene
glycol (15%)

Eihanol (10%) /
Benzyl alcohol
(10%)

99.65

99.62

99.63

99.59

Propylenc
glycol (13%)

Ethanol (119%) ¢
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L skilled inithe art thdat numerous variations. andlor 15

"“conprising”, will be understood to inply the
inclusion of a stated elenent, integer or step, 5 or

wQ@e@ap3ass el ements, integers or steps, but notPCTAU2006/001399

exclusion of any other elengnt, integer or step, or
group of elenents, integers or steps. Al publications
mentioned in this specification are herein

i ncorporated by reference. Any discussion of
docunents, acts, materials, devices, articles orthe

i ke which has been included in the present
specification is solely for the purpose of providing a
context for the 10 present invention. It is not to he
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All publications mentioned in this specification are hercin incorporated by reference. ‘Any
discussion of documcnts, acts, materials, devices, articles or the like which hags been
included in the present specification is solely for the purpose of providing a context for the
present invention, 1t is not to be taken as an admission that any or all of these matters form
part ot the prior art basc or werc common general knowledge in the field relevant to the
present invention as it existed in Australia or elsewherc before the priority date of each

claim of this application.

It will be appreciated by porsons skilled in the art that numerous variations and/or
modifications may be made to the invention as shown in the specific embodiments without |
deparling from the spirit or sccpek of the invention as broadly described. The present
cinbodiments arc, Lherefore, to be considered in all yespects as illusirative and nél

restrictive,
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w@e@ppbrae gl ycol

pharmaceutically acceptable salt thereof; at |east one
phar maceutical |l y acceptabl e al cohol; at |east one of

pol yet hyl ene gl ycol; and 104a,castor oil carrier, 2. A
fornmul ati on according to claim1, wherein the

propyl ene glycol or polyethylene glycol is in the
range 10% ww to 20% w w of the formulation 3. A
formul ati on according to claim2, wherein the

propyl ene glycol or polyethylene glycol is 15% w w of
the fornmulation. 15 4. A fornulation according to any
one of clainms 1 to 3, wherein the pol yethylene glyco
GIA 188! PEVRUNG DHEUNG FNIQ0P ARUASSKODRONS: PEG- 200,

PEG: 300, PEGF400 and PEG 600. 5. A fornulation

accot, wherein the pol yethyl ene gl ycot
is Pﬁ? U"° ﬁhﬂh ormul ati on according to any one of
cl ai ns to 5, mhereln t he pharmaceutically 20
acceptabP@“ﬂP@&ﬁ@megsgéW¥%?€H fromthe group

consi sting of ethanol, bcnzyl alcohol or a mxture

t hereof . (#. Afflcasmant ats amarccwicallyngedptablel salt the@p!; and
wherei n the pharmaceutically acceptable alcohol is

et hanol. WD 2QQK/RA3344nP g[égﬁkﬁ@&@fv@l%%? QuivekBur or &

fornulatlon according to cl QF 7.. wherein the ethanol
is in the rangemBepesisRfnAteerabieiipesFoss the

formul ati on.
at least one pharmaceutically acceplable alwhol

pa—y

at least une of propylene glycol or a pharmaceutically acceptable

polyethylene glycol; and
a ¢astor oil carrier.

2. A formulation according to claim I, wherein the propylene glycol or polycthylenc

glycol is in the range 10% w/w to 20% w/w of the fommulation .

3 A formulation according to claim 2, wherein the propytene glycol or polycthylenc

glycol is 15% wfw of the formulation.

4, A formulation according to any one of claims 1 to 3, whetcin the polyethylene
glycol is sclected from the group consisting of PEG-200, PEG-300, PEG-400 and .
PEG-600. ‘

3. - A formulation according to claim 4, whercin the polyethylene glycol is PE(-300.

6. A tormulation accordin g to any one of claims 1 to 5, wherein the pharmaceutically

acceptable alcohol is selceled from the group consisting of ethanol, benzyl aleohol or

a mixlure thereof.

7. A formulation according to ¢claim 6, wherein the pharmaceytically acceptable

alcohol is cthanol,

or a pharmaceutically acceptedi/au2006/001399



10

20

25

9. Aformulation according to claim7, wherein the
ethanol is 10% ww of the fornulation. 5 10- A

wo oromB®&B4 on according to claim9, wherein thePCT/AU2006/001399

pharmaceutically acceptabl 45 al cohol is benzyl

al cohol. 11. A fornulation according to claim 10,
wherein the benzyl alcohol is in the range 5% ww to
15% w w of the formulation. 12. A fornul ation
according to claim 10, wherein the benzyl alcohol is
1.0%ww of the 10 forrmulation. 13. A fornul ation
according to claim®6, wherein the pharmaceutically

#ccept @bl 8.l LR lo1n AT Shdi€ 1R b8l AN hheaRthe BENEM 1o
al cohol. 14. A fornulation according to claim®,

wher difh Wl fisfemigtios. i n the range 15% W w to 25%

W w of the fornmulation. 15 15. A fornul ation according
4.0 clajormBaminereirding foetimh X1 wiicgein the20%00M N 06F wivhe the

f or myl at H)n. 16_ A fornul ation according to any one of -
cl ai 814816, "wherein the effective amount of the
active conpound is in the range 2% ww to 10% w w of
the foformtlafdnancordimg toalam Pnwicatip B PRYTBFUNYY tereelnsle
one Qfeokdidl BBzyt ulkéhol6, Wherein the effective anount

20 of the active conpound is 5% w w of the

L0 ool B B S ERPERO) ) 40 5

ec rom
f ul vodwitadd® wow obthp Fremnlaiceut i cal | y accept abl e sal t
thereof; and (ii) a pharmaceutically acceptable

geri vatotM@ath LathM8STolc@th 10 wirein the benzyl alcohol is 10% w/w of the

formulation.

13. A formulation according to claim 6, wherein the pharmaceutically acceptable

aleohol is a mixture of ethanol and benzyl alcohol.

14. A formulation according to claim 6, wherein the raixture is in the range 15% w/w 10

25% whw of the formulation.

15. A formulation according to claim 6 wherein the mixture is 20% w/w of the

forrmulation.

16. A formulation according to aty one of claims 1 to 16, whercin the effective amount

of the active compound is in the rzmge 2% wiw to 10% wiw of the formulation.

17. A formulation according to any one of claims 1 to 16, wherein the effective amount

of the active compound is 5% w/w of the formulation,
18. A formulation comprising;
{a) around 5 S%ow/w of un active cotﬁpound gelected from:

® Tulvestrant or a pharmaceutically acceptable salt thereof; and

(i) a pharmacceutically acceptable derivative of fulvestrant or a

phaemaceutically acceptable salt thereof,



25 pharmaceutically acceptable salt thereof; WO

2007/ 033434 PCT/ AU2006/ 001399 16 (b) 10 %M w of
we@bdvansd434 (¢c) 10 %V w of benyl al cohol; (d.) REI/X¥006/001399

of 1'EC, 300; and (e) castas oil to nake up the

required weight 5

)] 10 %w/w of cthanol;
() 10 %w/w of benzyl aleohol;
(d) 15 %w /w of PECG 300; and

(e castot oil ko make up the required weight.



