
WO 2007/033434 PCT/AU2006/001399  1 FULVESTRANT
FORMULATION  FIELD OF THE INVENTION The invention
relates to a novel formulation comprising fulvestrant.
BACKGROUND OF THE INVENTION 5 Fulvestrant
(7a-[9-(4,4,5,5,5-pentafluoropentylsuphinyl)nonyl]estr
a-1,3,5-(10)-triene-3,17- (3-diol) is an estrogen
receptor'antagonist. The molecular structure of
fulvestrant is shown  by Formula L i(eHEGH2)iCFecFq
Formula I 10 Fulvestrant is used in the treatment of
hormone receptor positive breast cancer. Hormone
receptor positive tumours 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 receptors, it is desirable to administer
hormone receptor antagonists to block the growth
signalling pathway. The administration 15 of an
estrogen receptor antagonist, such as fulvestrant,
results in the down regulation of  estrogen receptors
in a hormone receptive positive tumour thereby
preventing the effects of  estrogen binding activity.
Fulvestrant formulations are administered
intramuscularly. Intramuscular formulations need  to
have a high concentration of active as only relatively
low volumes can be injected. 20 Fulvestrant has a low
solubility in many pharmaceutically acceptable
solvents due to its  



lipophilicity and accordingly is difficult to
formulate at appropriate concentrations.  Formulations
comprising castor oil and an alcohol, such as benzyl
alcohol, are described in  US patent No 5,183,814.
However, it is stated in WO 01/51056 that the high
proportion of WO 2007/033434 PCT/AU2006/001399  2
alcohol required for this formulation may he
undesirable for large scale manufacturing  processes.
In addition, it is well known that a high level of
alcohol in a formulation for  intramuscular injection
increases the pain experienced by the subject after
injection.  Formulations comprising castor oil
together with an alcohol and a non-aqueous ester
solvent 5 are described in Wt) 01/51056. The alcohol
and non-aqueous ester solvent are claimed to  increase
the overall solubility of the fulvestrant and to
decrease the volume of alcohol  utilised in the
formulation so that the administration volume is
therapeutically acceptable.  A further advantage;
according to WO 01/51056, is the reduction in the
alcohol content,  making for easier manufacturahility.
The preferred alcohols are ethanol and benzyl alcohol
10 and the, preferred nom-aqueous ester solvents are
benzyl benzoate, ethyl olcate, isopropyl,  myristate
and isopropyl palmitate. The addition of the
non-aqueous ester solvent is taught  as being
essential in achieving a fulvestrant formulation of at
least 45 mglmL and a total  formulation volume of 6 mL
or less. WO 01/:51056 states that current guidelines
recommend that no more than 5 ml, of liquid should he
injected intramuscularly in a single  15 injection.
Surprisingly, the present inventors have found that
propylene glycol or polyethylene glycol  can be used
in a novel fulvestrant formulation having sufficiently
high concentration to be  



used intramuscularly thereby removing the need for a
non-aqueous ester solvent. These  novel formulations
show stabilities suitable for pharmaceutical
formulations and therefore 20 provide alternative
formulations for fulvestrant. WO 2007/033434
PCT/AU2006/001399  3 SUMMARY OF THE INVENTION in a
first aspect, the present invention provides a
formulation cc reprising an active  compound selected
from; (i) fulvestrant or, a pharmaceutically
acceptable salt thereof; and  5 (ii) a
pharmaceutically acceptable derivative of fulvestrant
or a  pharmaceutically acceptable salt thereof; at
least one pharmaceutically acceptable alcohol; at
least one of propylene glycol or a pharmaceutically
acceptable polyethylene  glycol; 10 and a castor oil
carrier. 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 need thereof.
In a third aspect, the present invention provides a
process for the preparation of a, 15 formulation
according to the first aspect of the invention,
comprising the steps of: (a)  mixing the active
compound with at least one alcohol; (b) adding at
least one of propylene  glycol or a polyethylene
glycol; and (e) making up the required volume with
castor oil. 



In a fourth aspect, the present invention provides a
formulation comprising:  (a) around 5 %w/w of an
active. compound selected from: 20 (i) fulvestrant or
a pharmaceutical ly acceptable salt thereof; and  (ii)
a pharmaceutically acceptable derivative of
fulvestrant or a  pharmaceutically acceptable salt
thereof; (b) 10 %wlw of ethanol; (c) 10 %w/w ofbenzyl
alcohol; WO 2007/033434 PCT/AU2006/001399  4 (d) 15
%%w/w of PEG 300; and (c) castor oil to make up the
required weight.  DETAILED) DESCRIPTION 01? THE
INVENTION In a first aspect, the present invention
provides a formulation comprising an active  5
compound selected from: (i) fulvestrant or a
pharmaceutically acceptable salt thereof; and  (ii) a
pharmaceutically acceptable derivative of fulvestrant
or a  pharmaceutically acceptable salt thereof; at
least one pharmaceutically acceptable alcohol; 10 at
least one of propylene glycol or a pharmaceutically
acceptable polyethylene  glycol; and a castor oil
carrier. Preferably, the concentration of the
Cffective amount of active compound is 2 %w/w to 10  



%w/w. More preferably the concentration of the
effective amount of active compound is 5  15 %w/w. By
"effective amount of active compound", we mean the
proportion by mass of the active  compound that is due
to fulvestrant in circumstances where t(le active
compound is a  pharmaceutically acceptable derivative
of fulvestrant, a pharmaceutically acceptable salt of
fulvestrant or a pharmaceutically acceptable salt of a
pharmaceutically acceptable derivative  20 of
fulvestrant. Preferably, the phannaeeutically
acceptable alcohol is selected from the group
consisting of  ethanol, benzyl alcohol or a mixture
thereof. In a preferred embodiment, the concentration
of ethanol is in the range 8 %w/w to 15 %v./w. More
preferably the concentration of ethanol is 10 %w/w. In
yet another preferred embodiment the concentration of
benzyl 25 alcohol is in the range 5 %%ow/w to 15
`%nw/w. More preferably the concentration of benzyl
alcohol is 10 Vow/w. More preferably the alcohol is a
mixture of ethanol and benzyl WO 2007/033434
PCT/AU2006/001399  5 alcohol. Preferably the
concentration of the mixture of ethanol and henzyl
alcohol is in the  range 15 %w/w to 25 %0)w/w, more
preferably the concentration is 20 %nw/w. Preferably,
the pharmaceutically acceptable polyethylene glycol is
selected from the group  consisting of.PEG-200, PE
i-300, PlG-400, and PEG-600. More preferably the 5
polyethylene glycol is PEG-300; In a preferred
embodiment, the concentration of the  propylene gycol
or polyethylene glycol is in the range 10 %w/w to 20
%w/w, more  preferably the concentration is 15 %w/w. 



In a second aspect, the present invention provides a
method for the treatment of hormone  positive receptor
tuAndurs which comprises administering a
pharmaceutically acceptable  10 formulation according
to the first aspect of the invention to a patient in
need thereof. Administration may be by any suitable
means but is preferably by intramuscular injection.
Preferably, the hormone positive receptor tumour is
breast cancer. In a third aspect, the present
invention provides a process for the preparation of a
pharmaceutically acceptable formulation according to
the first aspect of the invention, 1.5 comprising the
steps of: (a) mixing fulvestrant with at least one
alcohol; (h) adding at least  one of propylene glycol
or a polyethylene glycol; and (c) making up the
required volume  with castor oil. In a fourth aspect,
the present invention provides a formulation
comprising:  (a) around.5 %w/w of an active compound
selected front: 20 (i) tulvestrant or a
pharmaceutically acceptable salt thereof; and  (ii) a
pharmaceutically acceptable derivative of fulvestrant
or a  pharmaceutically acceptable salt thereof; (b) 10
%nw/w of ethanol; (c) 10 %w/w of benayl alcohol;  25.
(d) 15 %w/w of PEG 300; and WO 2007/033434
PCT/AU2006/001399  6 (e) castor oil to rtuike up the
required weight. In order that the nature of the
present invention may be more clearly understood,
preferred  



forms thereof will now be described with reference to
the following non-limiting examples.  EXAM1.'LE 1 5
General formulation method Tables I and 2 disclose
formulations according to the present invention. The
general method of preparation of the formulations for
a formulation having a total  weight of 50 grates is
as follows. Fulvestrant (2.5 g, 5 %w/w) is mixed with
ethanol and  henzy] alcohol in the amounts defined for
the particular formulation at a controlled rate and 10
under shear. The polyol or polyethylene glycol in the
amount defined for the particular  formulation is then
Lidded following approximately 15 minutes of mixing of
the alcohols and  fulvesrrant_ This admixture is mixed
for 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  15 specification. WO 2007/033434
PCT/AU2006/001399  7 Table 1: PE(..-' .400
formulations Example No PEG-300 Ethanol Benzyl alcohol
(%wlw) (%awlw) (%w/w)  1 15 8 12  2 15 9 11  3 15 1.0
10  4 15 11 9  



5 15 12 8  6 15 15 5  7 13 l0 12  8 13 11 11.  9 13 12
10  10 10 15 10  11 10 12.5 115  12 10 10 15 WO
2007/033434 PCT/AU2006/001399  8 Table 2: Propylene
glycol formulations Example No Propylene glycol
:Ethanol Benzyl alcohol  (%w/w) (%wIw) (I W/W) 1 15 8
12  2 15 9 11  3 15 10 10  4 1S 11 9  5 15 12 8  G 15
15 5 13 .10 12  g 13 11 11  9 .13 12 1.0  



10 10 15 10  ! 1 10 12.5 12.5  12 10 l t) 15 WO
2007/033434 PCT/AU2006/001399  9 EXAMPLE 2 One month
stability results 't'ile stability of the fulvestrant
formulations of the present invention was determined
at one  month. The stability tests were conducted for
each formulation at temperatures of 40"C, 5 room
temperature and 2-8C respectively. The percentage of
fulvestrant was determined by  11PLC analysis. The
results are shown in Tables 3 and 4. A comparison was
also made with the innovator product Faslodex, the
results of which are  shown in Table 5. Faslodex is a
controlled slow rolease formulation of fulvestrant for
intramuscular injection. The formulation carrier is
castor oil with excipients of bcnzyl 10 alcohol,
benzyl benzoate (a non-aqueous ester solvent) and
ethanol. 'l'lme results demonstrate that there is no
significant difference between the stability of the
formulations of the prior art and those of the current
invention. EXAMPLE 3 Stability study after four and a
half months 15 All of the formulations (including the
Faslodex formulations) tested in the one month
stability study were also tested for stability after
four and a half months. The formulations  wore all
found to be extremely stable. In addition, the
excipients were stable to visual  



inspection and nn significant amount of benzaldehyde
(a degradation product of benzyl  alcohol) was
detected in any of the formulations studied. 20 .HPLC
analysis The'H.PLC analysis was carried out using the
following parameters:  Column: Alitech Platinum,
Cyano, 5um, 4.6 x 250 mrn Column temperature: 50:t 2C
Sample temperature: 5  2"C WO 2007/033434
PCT/AU2006/001399  10 Detector Wavelength: 220 nm
Flow rate: 1.5 rL/min,  Injection volume: i0 EtL
Sample conccntration: 5mg/tnL 5 API retention tinic:
_.. 23 min.  'T'otal run time: 45 thin. Diluent:
30%,Io (v/v) of n-propanol in n-hexane WO 2007/033434
PCT/AU2006/001399  11 Table 3: HP.LC Results for
PEG-300 formulations after I month stability trial
Formulation % Fulvestrant % Fulvestrant % F ulvestrant
% Fulvestrant  at start date at 40C at Room at.2-8C
Temperature  



PEG-300 (15%) 99.67 99.44 99.64 99.57  Ethanol (10%) 1
Benzyl alcohol  (10%) PEG-300 (13%) 99.67 99.45 99.63
99.59  Ethanol (11%) / Benzyl alcohol  (11 %) PEC-300
(10%) 99.68 99.43 99.64 99.59  Ethanol (12.5%) /
Bcnzyl alcohol  (12.5%) WO 2007/033434
PCT/AU2006/001399  12 'T'able 4: HPLC Results for
propylene glycol formulations after 1 month stability
trial Formulation % Fulvestrant % Fulvestrant %
Fulvestrant % Falvestrant  at start date; at 40C at
Room at 2-8C  Temperature propylene 99.65 99.62 99.65
99.59  glycol (151k) 



Ethanol (10%) /  Benzyl alcohol  (10%) Propylene 99.64
99,60 99.64 99.59  glycol (t3%) /  Ethanol (11%)
Benzyl alcohol  (11%) Propylene 99.66 99.51 99.65
99.58  glycol (10%) Ethanol  fenzyl alcohol  (12.5%)
WO 2007/033434 PCT/AU2006/001399  13 Table 5: Hi'LC
Results for Faslodex formulation after I month
stability trial  Formulation % Fulvestrant %
Fulvestrant Ic, Fulvestrant % Ifulvcstrant  at start
date at 40'C: at Room at 2-8C Temperature  Faslodex
99.16 99.12 99.45 99.32  Throughout this specification
the word "comprise", or variations such as "comprises"
or  



"comprising", will be understood to imply the
inclusion of a stated element, integer or step, 5 or
group of elements, integers or steps, but not the
exclusion of any other element, integer or  step, or
group of elements, integers or steps. All publications
mentioned in this specification are herein
incorporated by reference. Any  discussion of
documents, acts, materials, devices, articles orthe
like 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
taken as an admission that any or all of these matters
form  part of the prior art base or were common
general knowledge in the field relevant to the
present invention as it existed in Australia or
elsewhere before the priority date of each  claim of
this application. It will be appreciated by persons
skilled in the art that numerous variations and/or 15
modifications may he made to the invention as shown in
the specific embodiments without  departing from the
spirit or scope of the invention as broadly described.
The present  embodiments are, therefore, to be
considered in all respects as illustrative and not
restrictive. WO 2007/033434 PCT/AU2006/001399  14
CLAIMS DEFINING THE INVENTION AUE AS FOLLOWS:  I . A
formulation comprising: 0 an active compound selected
from: (i) fulvestrant or a pharmaceutically acceptable
salt thereof; and  5- (ii) a phanlnaccutically
acceptable derivative of fulvestrant or a  



pharmaceutically acceptable salt thereof; at least one
pharmaceutically acceptable alcohol; at least one of
propylene glycol or a pharmaceutically acceptable
polyethylene glycol; and 10 a,castor oil carrier, 2. A
formulation according to claim.1, wherein the
propylene glycol or polyethylene  glycol is in the
range 10% w/w to 20% w/w of the formulation 3. A
formulation according to claim 2, wherein the
propylene glycol or polyethylene  glycol is 15% wfw of
the formulation. 15 4. A formulation according to any
one of claims 1 to 3, wherein the polyethylene  glycol
is selected from the group consisting of PEG-200,
PEG-300, PEG-400 and  PEG-600. 5. A formulation
according to claim 4, wherein the polyethylene glycot
is PE(3-300.  6. A formulation according to any one of
claims I to 5, wherein the pharmaceutically  20
acceptable alcohol is selected from the group
consisting of ethanol, bcnzyl alcohol or  a mixture
thereof. 7. A formulation according to claim 6,
wherein the pharmaceutically acceptable  alcohol is
ethanol. WO 2007/033434 PCT/AU2006/001399  15 8, A
formulation according to claim 7, wherein the ethanol
is in the range 80/b w/w to  15% wlw of the
formulation. 



9. A formulation according to claim 7, wherein the
ethanol is 10%, w/w of the  formulation. 5 10- A
formulation according to claim 9, wherein the
pharmaceutically acceptable  alcohol is benzyl
alcohol. 11. A formulation according to claim 10,
wherein the benzyl alcohol is in the range 5%  w/w to
15% w/w of the formulation. 12. A formulation
according to claim 10, wherein the benzyl alcohol is
1.0% w/w of the  10 formulation. 13. A formulation
according to claim 6, wherein the pharmaceutically
acceptable  alcohol is a mixture of ethanol and benzyl
alcohol. 14. A formulation according to claim 6,
wherein the mixture is in the range 15% w/w to  25%u
wlw of the formulation. 15 15. A formulation according
to claim 6 wherein the mixture is 20% w/w of the
formulation. 16_ A formulation according to any one of
claims I to 16, wherein the effective amount  of the
active compound is in the range 2% w/w to 10% w/w of
the formulation. 17. A formulation according to any
one of claims 1 to 16, wherein the effective amount
20 of the active compound is 5%o w/w of the
formulation, 18. A formulation comprising: (a) around
5 %w/w of an active compound selected from: (i)
fulvcstraaft or a pharmaceutically acceptable salt
thereof; and  (ii) a pharmaceutically acceptable
derivative of fulvestrant or a  



25 pharmaceutically acceptable salt thereof; WO
2007/033434 PCT/AU2006/001399  16 (b) 10 %wlw of
ethanol; (c) 10 %w/w of benyl alcohol;  (d.) 15 %%w/w
of 1'EC; 300; and (e) castor oil to make up the
required weight  5 


