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Docetaxel (CAS 114977-28-5) is an antineoplastic agent belonging to the taxoid family which
was identified in 1986 as an alternative to paclitaxel. It is prepared by a semi-synthetic
process beginning with a precursor extracted from the needles of yew plants (Taxus baccata).
The chemical name for docetaxel is (2R,3S)-N-carboxy-3-phenylisoserine,N-fert-butylester, 13
15  ester with 5B-20-epoxy-1,20.,4,783,108,13a-hexahydroxytax-11-en-9-one 4-acetate 2 benzoate,

and it has the following chemical structure:
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very lipophilic and practically insoluble in water.
The first patent famly relating to docetaxel includes

wOSoasend no 4, 814,470 (AU 591, 309). Docet axePCaait0dsyp00843

di srupting the mcrotubular ngtwork in cells that is
essential for mtotic and inté&rphase cellul ar

' {126 SIS Eivhitd F Qith af SmpiRY fofin@ i
ﬂoléé‘t%étl Wwhi nﬁvyl oﬁfH%debullEa .m%o il gE-FngfC43H53N014. It is

pronotes the asse Inin

. . pr I imhi bi tina.t hai
SRR S LRV ARt B! At Vg o o
.m b ' I ti dto th

s PR b R BELErgt R ch resul ts in the
inhibition of mtosis (replication) in cells.

RCELILErs, DLnding,L o coatubul e dogs nat, LR P8t and

.mcrotubules, a feature ich differs.from npst

indpiphase &elpr dnedions rl?%?ﬁiawg)h bi"ng &9 fres hylin and pregpgies the assembly of
commerci al product marketed by Aventis is called )
totwin inde etpbly aHerofubulgmwhile simpltaieppsdy wdibitingthgigdisasserly. This leads
now approved for a nunber of different indications

te He pragivetion af vdcrpimbplgs withow eprgal furstipoendie thastabilization ef

wi del y understood that docetaxel is a useful and

ngfotubales vtish orsoltd ingle mbibition of intitveis (@blicationyinicells. Docetaxel’s
conmbi nation with other agents. Taxotere(r) is-

bimlingLtb ati@dtubsleadas noeaiter tit @ufber afipkatdfitrnfilaints $n the bound
clear-yell ow to browni sh-yel |l ow vi scous sol ution. Each
niitdotublilet, racfe4tona tvekii dhsdi A€} s igmOacR kpixéle paidensldd@nti¥Din clinical use.

pol ysorbate 80. The diluent for Taxotere(r) is 13%

ethanol in water for injection. It cones in two

TRE esambalal progudiherkets oA vedntiadtdallédTedioteidfind it was first approved in
aseptically wthdraw the entire contents of the

1996. U Rtnow dpproved 8 n@mbet ofld@ffdréte indidkiohOMEcisRdud thetWiiR1d, as set out
docet axel concentrate and m x the conponents to

befoRsuce

‘Indication . IR USA EU . AU |- CA
2™ line breast cancer v v v v
Breast cancer in combination with x v v v

capecitabine after anthracycline failure

Breast cancer: adjuvant treatment of v v v x
patients with node positive breast
cancer in combination with
doxorubicin and cyclophosphamide,
potentially followed by prophylactic
G-CSF

Breast cancer: combination with x x x v
doxorubicin with potentially life

threatening disease

Breast cancer: combination with x v x x




a solution containing 10 ng/m docetaxel. That m xture

must be repeatedly inverted for 45 seconds in order to
woisostibesisol uti ons adequately. It cannot be sShakEemU2e06/000843

that |l eads to foam ng and the 3ootenti al | oss of

potency. This internmediate solution is then diluted in

MLk gsT o bag,—typrcat 259 3% qomnmtam g gt gt
gf@‘%ql%og]di um chl ori de sol utji onwogrA 5%]dext Fyse sol Tjon CA

K-t Lo} O A4 ey ] 4 of

+ o radiaiaao o oA % + £ fa + A

LI T UU \ vy UTIVCTITIL I.at 1 UTl] Ul U. 9 U U U. T myrim Ul
&’iﬁ‘é@f%@ﬁf’r t&geatt'gel#r‘?g fact| that docqtaxel is
pafétd Wil mytabtiilbit @ntér et er, therie have been a
nunber of other attenpts tlo devel op |appropri at

ijosc e Ve dERNad Hor exanpl d, docet axel is
(€sTo\ exﬁ&ns?r%a%@hd{@éc%ivie@ et fanol and dne of the first

such ot her fornul ations wds 50% et hdnol and 50%
EherhgtherapyEiof metagtatidiseaboni|c sol ubi | ijzer and emjl sifi ef
manuf act ured by reacting dastor oil |with ethyl éne

@¥Xi lihe ovaridB cpmdeent no 5, 403, 858 Y AU €66, 859; EP$93v601 v
EP522 937) discloses a forjmul ati on flor docet axél which

NSBICE sncliingahbsedlercconcert rat von, dr el ivi nat ¢s the v
et hanol fromthe sol ution jconpletely. The formjl ation
oavprnsemgoundesfaledt | such as a pollysorbate (ég

2}

e gl vcol lester (pg

BYRGLSH sppipgti withrcigddatsy  of polyet hyll ene Gl ycol| ard v

?f&%é’{rea‘?nhlsnt%ﬁgatféflﬁ%&hor L(r)); and are virtually

ree fromethanol. US patent no 5,714,512 is allso par}

ofireséviabley bceliyt advamdetl pr and |rel ates td fornul ati ¢ns

Si.sti L] f |docet axel [di ssolved ifn a

glﬁe? %1?:'1% 3n1%51§%1?§%1t1g‘2é #%68%1 ol ysor bat 4,

padloyhaxy wit pydvaduelgregetedbl e joi | and pql yet hoxyl afed

castor oil L.ch gr.e essentially frge of ethan¢l. US
ﬁg?rg eraRy for this condition
Prostate cancer; androgen independent v (in v (in v x
hormone refracto combi'nation combi.nation
( 1) with with
prednisone) | prednisone or
prednisolone)
Squamous cell carcinoma of the head x x x v

and neck; monotherapy or

combination after previous failure

As such, it is widely understood that docetaxel is a useful and efficacious oncology agent,

either alone or in combination with other agents.

Taxotere® is formulated as a concentrate for dilution. It is a clear-yellow to brownish-yellow
viscous solution. Each millilitre contains 40 mg docetaxel and 1040 mg polysorbate 80. The

diluent for Taxotere® is 13% ethanol in water for injection. It comes in two presentations:
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produce a concentration of 0.3 to 0.74 mg/ml of docetaxel.

Due to the fact that docetaxel is practically insoluble in water, there have been a number of
other attempts to develop appropriate injectable formulations. For example, docetaxel is
known to be soluble in ethanol and one of the first such other formulations was 50% ethanol
and 50% Emulphor EL® (a non-ionic solubilizer and emulsifier manufactured by reacting

castor oil with ethylene oxide).

US patent no 5,403,858 (AU 666,859; EP593 601; EP522 937) discloses a formulation for
docetaxel which reduces the ethanol concentration, or eliminates the ethanol from the solution
completely. The formulations comprise a surfactant, such as a polysorbate (eg Tween®), a
polyoxyethylene glycol ester (eg. Emulphor®) or an ester of polyethylene glycol and castor oil

(eg Cremophor EL®); and are virtually free from ethanol.

US patent no 5,714,512 is also part of this patent family and relates to formulations consisting

essentially of docetaxel dissolved in a surfactant selected from polysorbate, polyoxyethylated



bi oavai l ability and shelf [ife. One of the

difficulties with the currently commercially avail able
wobaowwuBatio on of docetaxel, Taxotere(r), is thaPCria@2006/000843

adm ni stration process is co ex and invol ves many

steps. As described above, the person adm nistering

Jegaatqé ) ammyefm ?fate@ o 8R8%i ARhibIN AR R MiA éﬁ'e Qifuihax%l US patent no

fore then adm nfstering that |nterne sol uti

@8%85 h al orga?lzdf Mis Eﬁ&? dﬁlgi e}ﬂ%g%él%%é? 0 i’o?mglxﬁon%n?wémsmg docetaxel

foxfc SIS
S ninl dr ug. .

%fzﬂ-‘iﬁénﬁf&i@wiﬂtéﬂﬁﬁeﬂi‘ b8 Pl orPE oF b kot stof ofwhitn i
practijtioner nust manually invert the vial for 45
f§¥?8ﬂb@%wfﬁ8ﬂ%W§scribing i nformation for Taxotere(r)
gives very clear instructions not to shake the via

ue f.oam ng that —can occur, potentlal

> r‘i? ﬁg’ T Eﬁ'ésmesg o parf {pqckble (mprpition-t Thisfwe P

Taxotere(r) product is that the internedi ate sol ution
cRippsitien igvelues nreparingan fempdiatesalytion veingthg sieelsadutipn, prior to the
maki ng that adm xture, Accordingly, the current
additine pEibé intprracgdidte spution te exiestandrago e intetosdiateselutios centains an
single use vial only. Further, once added to the

additive wbich h»acgl,lot%tthhéissoaltiohwfﬂedt@k ablirtion ip thenaquheus infusion solution
i nfusi on bag. The prescribing infornmation for

bydxakamgef ayoiding thedointatios obHmpglled tphibedefwaen theworfiaatt én the stock
and nust be used within this period. Summary of the

10  sbhwiemandthe vatehafths infipidnssongioy. TReadditdies davteiholacular weight equal to

docet axel formulation conprising the conbination of pH

or less than 200 and have at least one hydroxyl functional group or one amine functional

group, for example, ethanol, glucose, glycerol, propylene glycol, glycine, sorbitol, mannitol,

benzyl alcohol and polyethylene glycols. The additives may also be inorganic salts such as

sodium chloride.

15  There are a number of other patent applications which have been made for formulations of
docetaxel. However, none of these attempted formulations has resulted in a successful
commercial product to compete with Taxotere® to date. There is thus still a need for
alternative docetaxel formulations which have the necessary physicochemical properties,

bioavailability and shelf life.

20 One of the difficulties with the currently commercially available formulation of docetaxel,
Taxotere®, is that the administration process is complex and involves many steps. As
described above, the person administering the drug must first create an intermediate solution
before then administering that intermediate solution into the infusion bag. As docetaxel is
extremely toxic, all steps should be taken to minimise the handling that is required in

25  administering the drug.
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10 Summary of the invention

It has surprisingly been found that a docetaxel formulation comprising the combination of pH

modification and a glycol in a non-aqueous solvent has the following advantages:

(@ comparative stability of the formulation when compared to the Taxotere® concentrate (ie

pre-dilution);
15 (b) suitable for use as a multi-dose product due to the increased alcohol content;

(c) itis a single vial product ready for introduction directly into the infusion bag without the
need for any intermediate solution, therefore requiring less handling by the medical

practitioner prior to administration to a patient;

(d) more accurate dosage of the drug as a consequence of the reduced foaming when

20 preparing the product minimising the risk of potency loss; and

(e) comparative stability once the formulation is introduced to the infusion solution.
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. docetaxel or a pharmaceutically acceptable salt thereof;
. one or more glycols;
. an amount of one or more pharmaceutically acceptable acids sufficient to

provide the formulation with a pH meter reading in the range of from 2.5 to 7;

and
. a pharmaceutically acceptable nonaqueous solvent system.

A person skilled in the art will know that pH is a measure of free H' ions in a solution. For
example, free H" will exist in alcohol systems which contain acids. The pH may be measured
by placing a pH meter directly into the liquid formulation, such pH meter having been
calibrated for the appropriate pH range with standard aqueous buffers. Persons skilled in the
art will know of other methods which may be used to measure pH. Such a person will further
know that, while the pH meter reading obtained for a substantially non-aqueous formulation
may not be a true reflection of the actual H" ion concentration in the solution, it may

nonetheless give a meaningful and reproducible measurement that indicates the relative
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effect of the acid. The acid may be inorganic or
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10 aphadingoeaht invealtion cac bephbbebpmidifiise e feaiuedion ited, or by
adjustment of the pH of any of the components of the formulation, for example by purification
of the surfactant to remove basic contaminants or acidification of any one of the components

prior to the mixing of the formulation.

The acid may be selected from the range of pharmaceutically acceptable acids known to those
15 skilled in the art, which are soluble in the nonaqueous solvent system and which are
compatible with docetaxel. A person skilled in the art will know that certain strong acids may
react with docetaxel creating degradants and to avoid such acids. For example, epimerisation
of the hydroxyl functionality of docetaxel is known to be facilitated by certain strong acids. In
some instances, the use of a stabilising agent may counteract any degradative effect of the acid.
20 The acid may be inorganic or organic. Preferably, the pharmaceutically acceptable acids are
organic acids. More preferably, the pharmaceutically acceptable acid is selected from
carboxylic and dicarboxylic acids. Most preferably, the pharmaceutically acceptable acid is

selected from citric acid, tartaric acid, acetic acid and mixtures thereof.

A person skilled in the art will know that the amount of pharmaceutically acceptable acid used

25 will be limited by the particular acid’s solubility in the pharmaceutically acceptable
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carboxylic and dicarboxylic acids. Mst preferably,
the pharnmaceutically acceptable acid is selected from
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t he
The glycol is preferably selected from the group consisting of polyethylene glycols, propylene
glycol, tetra glycol and mixtures thereof. Polyethylene glycol (eg PEG 300 and PEG 400) is
an excipient which is widely used in pharmaceutical formulations. Preferably, the
polyethylene glycol has a molecular weight in the range from 200 to 600. More preferably, the
polyethylene glycol has a molecular weight of about 300 (PEG 300). A person skilled in the
art will know that a polyethylene glycol having a molecular weight above 600 is likely to be

solid and can be used in nonaqueous systems.

Propylene glycol and tetra glycol are also used in pharmaceutical formulations as solvents and
are approved for parenteral use by the regulatory authorities around the world, including the

US Food and Drug Administration and the equivalent European authority.

Preferably, the glycol is present in the formulation in an amount in the range of from 30 to

65% v/v, more preferably about 57%.
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of the formulation, more preferably 10 to 40%, and most preferably about 25%.

The pharmaceutically acceptable nonaqueous solvent system may include other components

such as a solubilising agent, eg benzyl benzoate, or stabilising agents, eg povidone.

The person skilled in the art will understand that whilst the solvent system is described as
nonaqueous, this merely indicates that water is not specifically added to the formulation.
There is likely to be some water present in the formulation due to its presence in some of the
commercial components used (eg surfactants) and water may also be absorbed from the
environment into the formulation. Formulations containing these incidental amounts of water

are included within the scope of the invention.

A person skilled in the art preparing formulations according the invention will understand that
the proportion of components with respect to each other will vary depending on the specific
components used. For example, the use of different surfactants and alcohols will require some

straightforward modifications to the proportions depending on the miscibility of a particular
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. one or more pharmaceutically acceptable acids in an amount sufficient to

provide the formulation with a pH meter reading in the range of from 3 to 7;

. one or more alcohols in an amount in the range of from 10 to 55% v/v; and
15 . one or more surfactants in an amount in the range of from 10 to 50% v/v.

In one preferred embodiment, the pharmaceutical liquid formulation for parenteral

administration comprises:

. docetaxel at a concentration in the range of from 6 to 20 mg/ml;
. polyethylene glycol 300 in an amount in the range of from 30% to 65% v/v;
20 ) citric acid at a concentration in the range of from 1.6 to 6 mg/ml;

. polysorbate 80 in an amount in the range of from 10 to 55% v/v; and



10

15

Har noni sation (1 CH) Quidelines. In a preferred
enbodi nent, there is provided a liquid formul ation for
woanwnserial adm ni stration conprising: docet arel/AaR0m@/ 000843

pharmaceutically acceptable salt thereof at a
concentration in the range of Trom5 to 20 ng/m; one

or noJe po v | j ﬁpﬂp@t b he range

of frIom 30ét%{aglgg%%ﬁ\%%\?;gﬁtxg%{eesrgllrlgér?g?rg phar r?t(a)ég\d%'i cally
acceptable acids in an anmount sufficient to provide

A PSR B o SR g o

the .range of from10 to 55%v/v; and one or nore
PP EAIRAPUIPISe N anount in the range of from 10 to
50% v/v. In one preferred enbodi nent, the

phar maceutical |iquid, formylat]j for parentera

B i st r e SRR PRAbLt [0qBa Anestah o
concentration in the range of from6 to 20 ng/m ;

pol yet hyl ene gl ycol 300 in an anount in the range of
f r om B30% tFoBEYR YA of pelyethylengglyepl 400;a concentrati on
in the range of from1.6 to 6 ng/nm; polysorbate 80
in an amount in the range of from 10 to 55%v/v; and
et harol i n2 epmceniistion of abowtrfeme/appé civiic 46idsm 10 t o 50%
v/v.

o about 25% v/v of polysorbate 80; and

. about 23% v/v of ethanol.

In another preferred embodiment, the pharmaceutical liquid formulation for parenteral

administration comprises:

o docetaxel at a concentration in the range of from 6 to 20 mg/ml;

. citric acid at a concentration in the range of from 1.6 to 6 mg/ml;

. polysorbate 80 in an amount in the range of from 10 to 55% v/v;

. ethanol in an amount in the range of from 10 to 50% v/v; and

. polyethylene glycol 300 in an amount sufficient to make up the formulation to
QS 100%

In another particularly preferred embodiment, the pharmaceutical liquid formulation for

parenteral administration comprises:

. a concentration of about 10 mg/ml docetaxel;
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According to a third aspect of the invention, there is provided the use of a pharmaceutical
formulation according to the first and second aspects in the preparation of a medicament for

the treatment of a cancer.

According to a fourth aspect of the invention, there is provided a method for treating a cancer
which comprises administering a pharmaceutical formulation according to the first and second

aspects to a patient in need thereof.

According to a fifth aspect of the invention, there is provided an infusion solution produced by
the admixture of a pharmaceutical formulation according to the first and second aspects of the

invention and an infusion diluent, typically 0.9% NaCl or 5% dextrose or glucose.
Drawings

Various embodiments/aspects of the invention will now be described with reference to the

following drawings in which:

Table 1 shows the impurity profile of the formulations in Example 1 at the initial time point.
Table 2 shows the impurity profile of the formulations in Example 1 at one month.
Table 3 shows the impurity profile of the formulations in Example 1 at two months.

Table 4 shows the impurity profile of Formulation 3 in Example 1 at 3, 4 and 5 months.
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to make up the fornmulation to QS 100% According to a
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: ; i i % Na or .5% dextrose
T{gtr;]lfe 3 I%h(g‘gsstgé k‘@ﬁ&? %Jﬁ?g\?gﬁéo%ggggr%%ﬁ et sy lgé pects of
the invention will now be described with reference to

T‘éﬁg 16 glllclv%%ygnp%u%rggl% oif H‘levf‘c?lln‘?urfétions in Example 6.

Table 11 shows the impurity profile of the formulations in Example 7.
Table 12 shows the impurity profile of the formulations in Example 8.
Table 13 shows the results obtained for NaCl solution in Example 9.
Table 14 shows the results obtained for glucose solution in Example 9.
In these tables, the level of impurities is provided as % peak area.

The following abbreviations are used in the tables.

ND = not detected n/t = not tested
N/R= not recorded as peak areas <0.05%  n/a= not applicable

Examples

Various aspects of the invention will now be described with reference to the following non-

limiting examples.

Components used in formulations

All components including the docetaxel were standard pharmaceutical grade quality.
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Table 1 shows the inpurity profile of the fornul ations
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widely used as a solvent, extractant, and preservative in a variety of parenteral and
nonparenteral pharmaceutical formulations. It is a better general solvent than glycerin and
dissolves a wide variety of materials, such as corticosteroids, phenols, sulfa drugs, barbiturates,

vitamins (A and D), most alkaloids, and many local anaesthetics.

Citric acid, as either the monohydrate or anhydrous material, is widely used in pharmaceutical
formulations and food products primarily to adjust the pH of solutions. Citric acid
monohydrate is used in the preparation of effervescent granules while anhydrous citric acid is

widely used in the preparation of effervescent tablets.

Tartaric acid is used in beverages, confectionery, food products, and pharmaceutical
formulations as an acidulant. It may also be used as an acidifying agent, a sequestering agent,
and as an antioxidant synergist. In pharmaceutical formulations, it is widely used in
combination with bicarbonates, as the acid component of effervescent granules, powders, and

tablets.

Polyethoxylene sorbitan fatty acid esters (polysorbates) are a series of partial fatty acid esters
of sorbitol and its anhydrides co-polymerized with approximately 20, 5 or 4 moles of ethylene

oxide for each mole of sorbitol and-its anhydrides. The resulting product is a mixture of
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enmoved fromthe skin by washing; they are
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vatledp pyed i pharpaceptiead frmalatignirndsoenetivs.s Although sdwophie primarily used
Propyl ene glycol has becone w dely used as a solvent,
ag g soluent #nis alsaerdplpyedse pelutions@s pmantimignobiat presirvative.
parenteral and nonparenteral pharnaceutica
fornmulations. It is a better general solvent than
Bgnzpd benzqatg idused ssoplesiivizar; wplybiliviag pgany; sofvemtatmst thethpsutic agent.
such as corticosteroids, phenols, sulfa drugs,

10 Bsarsbibennoate ésysed as asvilutdlisink apant aD)i nomagstoa|sklabmiiol ytramnstular
many | ocal anaesthetics.
injections at concentrations between 0.01 to 46.0% v/v. It is also used as a solvent and

plasticizer for cellulose and nitrocellulose. However, the most widespread pharmaceutical use

of benzyl benzoate is as a topical therapeutic agent in the treatment of scabies.
Formulations

15 All formulations referred to in the following examples have been prepared using the following

mixing process.

. Add required amount of ethanol into a clean, dry beaker mixing vessel.
o Add acid into the vessel containing absolute alcohol. Mix until all dissolved.
. Add docetaxel active ingredient and mix until solution becomes clear.
20 e Add polysorbate 80 (pre-flushed with nitrogen) into above solution, mixed until

solution becomes homogeneous.

o Make up the solution to final volume using PEG 300.
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1_@%li%efgation enhancer. Ethanol and aqueous et hano
i ons of various concentrations are

Each of the formulations prepared was subjected to accelerated stability testing at 40°C.
pH measurement

The pH reading was taken using a standard laboratory pH meter and method. The pH meter
used was a pH 330 pocket pH/mV meter with electrode model SenTix 81, both of which are
manufactured by WI'W. The pH meter was calibrated using standard aqueous buffers at pH
7.0 and 3.0. The pH meter electrode was inserted directly into the undiluted solution. After
the initial fluctuation in the reading resolved, the pH meter reading was taken. A person
skilled in the art would recognise that there is some fluctuation in the initial reading of a pH
meter with both aqueous and non-aqueous solutions, but that the reading will resolve and
stabilise in a period of time between 30 seconds and 5 minutes, typically one minute. Whilst

the fluctuation may be greater in a non-aqueous system, stabilisation does still occur.
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Exampl

The following formulations were prepared.

* Materials m | B’ | 3 ¥4
Docetaxel 10 mg 10 mg 10 mg 10 mg
Polysorbate 80 520 mg 260 mg 260 mg 260 mg
Citric acid n/a 2 mg 1.6 mg n/a
Ethanol gs to 1.0 ml gs to 1.0 ml 0.23 ml 0.25 ml
(absolute)
PEG 300 n/a n/a gsto 1 mi gs to 1 ml

Formulation F1 replicates the formulation which was used in the docetaxel clinical trials by
Aventis. Formulation F2 contains an acid but no PEG 300. Formulation F4 contains PEG 300

but no acid. Formulation F3 contains both acid and PEG 300.

Control Formulations

Taxotere® 20 (Aventis, B/No: 4 D404/4B057, Expiry: 10/2005) was tested as the control. The

product as purchased commercially was tested, that is, the two vial system was subjected to the
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npy WIW The pH neter was calibrated using
standard aqueous buffers at pH 7.0 and 3.0. The pH
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Atrilesi initiebidme poiot (Teble 1pfoamulatien Fidlidingl profluee oo sigoificant impurities
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that the reading will resolve and stabilise in a

period of time between 30 seconds and 5 minutes,
FroiR tifedtdutts Qihe Fhohi €abM), i6is clear that formulation F3 was significantly more
stable than formulation F2 and the key difference between these two formulations was the PEG
300. This indicates that PEG 300 has a stabilising effect on docetaxel. However, it is apparent
from the results for formulation F4 that the use of PEG 300 alone is not sufficient to reduce the
level of impurities to a level that would be satisfactory for a commercial pharmaceutical

formulation. These results show plainly that the combination of PEG 300, polysorbate 80,

alcohol and acidification leads to a more stable docetaxel formulation.

From the results at the one month time point, it was decided to only continue with
Formulation F3. The results at two months (Table 3) show that Formulation F3 has a lower

level of total impurities than that of the Taxotere® 20 control.
The results for Formulation F3 at 3, 4 and 5 months is shown in Table 4.

In summary, the impurity results indicate that formulation F3 was observed to have at least

comparative stability with the Taxotere® 20 presentation.
Example 2

In this example, further formulations according to the invention were tested.



the fluctuation may be greater in a non-aqueous
system stabilisation does still occur.lnpurity
wanealeyssxao The anal ysis of the inpurities was URAEATAKBR00S43
usi ng reverse phase Hi gh Performance Liquid
Chr omat ogr aphy (HPLC). HPLC i® a technique that is
w dely used and well known in the art. HPLC can be
Ths édlotvingfermsulateons werqqwergnsly of the docetaxel where
potency is deflned as a percentage of the |n|t|a

~f
uunuCIIL T aLI o1—061 UUbCl a)\CI . I_II'I_\/ can al SO UC UDCU L O

mismplatiohe rlel ati ve proportions GMmpassigr and unknown
inmpurities in a docetaxel formulation. Any suitable

HPLC pet hod V‘A]b‘}@/ﬁ& a)\;é{é%@% Igé gd%&?bd&@g(; Dl g %1‘[1“@&’01(? ®.23 ml

used. 1 npuritly

normal i sati or | e I
wer e prepar ed. ‘et ngl:@f u%‘eg %Fﬁreé)’gﬁ\dcﬂ% ]{ lead und% mtrogen

formulation which was used in the docet axel clinical

trialg by Avenvingg ddcefarel] 240 08 polgsoriedté 80,120 @p chdd 4EidW0I20 ml
no PEG 300. HKormul ati on F4 contai ns PEG 300 but no

acid. Formul dttpRolR3seRitd) ah PEGB0OD @clod mnd PEG 300.
Cont r ol Formlatlons Taxotere(r) 20 (Aventis, B/ No: 4

r\/lf\/ll AROL 7 faYa¥ =AY
UST FDUI T TU7T Z

Py 005 —was—tested—as—the——
cont il . The ﬁ@m@qcefagelp%ﬁrddﬁas@mwéw & Ganp gitiigacid, 0.20 ml

tested, that [is, the two vial systemwas subjected to
t heaccel er at e@ﬂ@tl@lk(abaoluye)tand BEG 30pi&fetedrml-t he two
vials of the|Taxotere were only conbined at the tine

of Tesf1ng the 8%%Ac§ta{(8r2éﬁn§§&§% SRS, g ERGOd, 0.20 m1

The potency an
ethanol (absolute) and PEG 300 QS to 1 ml.

Fo 10 mg docetaxel, 260 mg polysorbate 80, 2.0 mg citric acid, 0.25 ml

ethanol (absolute) and PEG 300 QS to 1 ml.

F10 10 mg docetaxel, 520 mg polysorbate 80, 2.0 mg citric acid, 0.10 ml

ethanol (absolute) and PEG 300 QS to 1 ml.

Fl11 10 mg docetaxel, 260 mg polysorbate 80, 2.0 mg tartaric acid, 0.20 ml

ethanol (absolute) and PEG 300 QS to 1 ml.

F12 20 mg docetaxel, 260 mg polysorbate 80, 2.0 mg citric acid, 0.20 ml

ethanol (absolute) and PEG 300 QS to 1 ml.

F13 20 mg docetaxel, 520 mg polysorbate 80, 2.0 mg citric acid, 0.20 ml

ethanol (absolute) and PEG 300 QS to 1 ml.

F14 10 mg docetaxel, 520 mg polysorbate 80, 2.0 mg citric acid, 0.10 ml

ethanol (absolute) and PEG 300 QS to 1 ml. -




described in this exanple were determ ned using the
storage formof Taxotere(r), nanmely the single via
woamicaBsiing t he docetaxel prior to the conbi ni RQTAU2006®00843
two vials. Results & discussion At the initial time
point (Table 1), Fornulation X3 did not produce any
significant inpurities when conpared with the
The foommiatiensereipbiscied ¢ acseleiatad stabiite tiadrandiihg pih, fotegicy and
been stored at 2 to 80C. Fornul ati on F3 was observed
impuritiay weledsstediagperrExaingge t.han Taxotere(r) 20. Fromthe
results at one nonth (Table 2), it is clear that
formul ation F3 was significantly nore stable than
Retailtvuhddisaussiqi? and t he key di fference between these
two formul ati ons was the PEG 300. This indicates that
PEG 300 has a stabilising effect on docetaxel.
Thoieise fmpurity profiRfipeiodntin Tablestwith the fagbitsSat bAE month in Table 6. There
formul ation F4 that the use of PEG 300 al one i s not
5  washdtiefbi@Rtsahple h@MUIRRg bhdhelneotE toQhkd tAPPHInkda@frerhént o the pH at 2
| evel that would be satisfactory for a commercia
n@ﬁﬂgﬁﬁﬁgﬁg&pa| formul ati on. These results show plainly
that the conbinati on of PEG 300, pol ysorbate 80,
al cohol and acidification | eads to a nore stable

THQ&%I%)S%W 3o} fﬂﬁlnafa’u% acgcfrgl{ﬁk ke 'irﬁl%hltllc;nswﬁ‘ﬁ VJrPﬁg Qﬁllgunts of the

|ne point, It was deCided to only contiRue wt
I le 3
STy IO i g

inpurltles than that of the Taxotere(r) 20 contro
ults for Formulation F3 at 3, 4 and 5 months i s
EIﬂﬁﬁk%fn Tabl e 4.

10  This example investigated the stability of formulations according to the invention which

contain different glycols.

The following formulations were prepared and potency assay and related substances compared

at time 0 and 1 month for 25 and 40°C.

Formulation \ o | Composition

C1 10 mg docetaxel, 260 mg polysorbate 80, 4.0 mg citric acid, 0.23 ml

ethanol and PEG-300 QS to 1 ml

F15 10 mg docetaxel, 260 mg polysorbate 80, 4.0 mg citric acid, 0.23 ml

ethanol and propylene glycol QS to 1 ml

F16 10 mg docetaxel, 260 mg polysorbate 80, 4.0 mg citric acid, 0.23 ml

ethanol and tetra glycol QS to 1 ml
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In summary, the inpurity results indicate that
formul ati on F3 was observed to have at | east
woanpasatiove stability with the Taxotere(r) 20PCT/AU2006/000843
presentation. Exanple 2 In this exanple, further
formul ati ons according to the2 nvention were
tested. The fO||OMAng formul ati ons were prepared. The
i re subjected to accelerated stability
trials and the'fkl potency and inpurities were tested
The regelts apximfsble 71 ThRémpynity pmfde fbir eld Hd6 T10 attvlel mpithisahples look
inpurity profile is shown in Table 5 with the results
nedrlyodentinal mhdh withinEapdrandital Threr. dnteeestinpby, i omtight ts @1pthe amounts of
remai ning at one nonth to take the pH nmeasurenent so

sdoeinipidrieiés i PYOdo het ihcreqse anded itk acddi@ratee stdbilisy cnditiohdat
formul ati ons according to the invention with varying
amounts of the docetaxel, acid, ethanol and

Foat 7S el aér§ neihioniinbivn dhd fllﬁﬁl@ﬁ/h nﬂpmﬁiﬁas %ﬁ:aﬁﬁﬂb& Bapurity profile as the
Exanple 3 This exanple investigated the stability of

sﬁ&h?ﬂk@&hﬂﬁﬁ pRgfeRdedi Ng to the invention which contain
di f ent glycols. The follow ng fopnul ati ons were

prepared and potency assay and rel ated substances

TRRERALRICI@TytshR tHiht ARhgd o MALRnf Q{/co?sr’caﬂ 'F)@ u@ﬁ%ﬁ%ﬁﬁdlﬁmn

and di scussion The results are in

adlcgfoakﬂ'g th YaeRh@¥inkib®  Qoufd therEb& th und%Gd %y m%ﬁoﬁ HRLER: the art

that other glycols are readily substitutable in the invention.
Example 4

This example investigated the stability of formulations according to the invention which

contain different pharmaceutically acceptable acids.

The following formulations were prepared and potency assay and related substances compared

at time 0 and 1 month for 25 and 40°C.

The pH adjustment for F18 was made by reference to the pH of acidified ethanol with citric
acid. The pH reading of the citric acid acidified ethanol used in C1 was recorded following its
addition to docetaxel. For F18, sufficient acetic acid was added to obtain that pH reading
obtained for C1 after the addition of the 4.0mg of citric acid and the 10 mg of docetaxel to the

ethanol.
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nearly identical and within experinmental error.

Interestingly, in contrast to C, the anounts of sone
wonmerizsites in FI 6 do not increase under the PCT/AU2006/000843

accel erated stability conditions. For Fl17, only very

m nor known and unknown i npur23ies appear in the

inpurity profile as the stability experinment

ed. These results cle that a range of
s olhoEi,

gl ycol s can be used i rmmul ation
according|to the invention. It- would therefore be

d | t Ki || [ N th t. t hat

yeol s a A fEErG L aBl i apieald b0 PR diafeico R
Ex le 4|Thi ' tigated th tabilit f
fo?ggl:tioﬁgﬁiﬂgg$gghgobgﬁﬁﬁé“ﬁﬁvgntioﬁ ah?ck Lo%tgin
di fferent [pharmaceutically acceptabl e acids. The

folTow ng|formul ati ons were prepared and potency_assa
Fifid rel at ed0 SesSeseb2ssrRaliatbate 10 > orl aitanalibradusted
for 25 ang 400C The pH adjustnent for F18 was nade by

r ef er ence | 1ging peetip prigd follgwied by iadeitien aENKHE-309 QF teil mlj c
acid. The|pH reading of the citric acid acidified

ethanot—used T C—was recorded fottowng Tts addition
to docetaxel. For Fl 8, sufficient acetic acid was
added to obtain that pH reading obtained for A after
Regults aathdisussionf the 4.0ng of citric acid and the 10 ny

of docetaxel to the ethanol.Results and discussion
The results are in Table 8. Acetic acid in F18 causes minor increases in known and unknown

impurities in this formulation when compared to the control, but is within the range of what

would be considered pharmaceutically acceptable stability.

When combined with the results for the tartaric acid seen above in Example 2 (formulation
F11), these results clearly show that different organic acids can be used in the formulation

according to the invention.
Example 5

This example investigated the stability of formulations according to the invention which
contain different non-ionic surfactants in the nonaqueous solvent system. As noted previously,
a person skilled in the art will recognise that the use of different components, including a
different surfactant, may require adjustments to be made to the relative ratios of the

components of the formulation.

The following formulations were prepared and potency assay and related substances compared

at time 0 and 1 week for 25 and 40°C.
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The results are in Table 8. Acetic acid in FI 8 causes

m nor increases in known and unknown inpurities in
woOhb®/1Bsmoul ati on when conpared to the control PCDAU2006/000843
within the range of what woul d be consi dered
pharmaceutical ly acceptable si@ability. When conbi ned
with the results for the tartaric acid seen above in

ampl.e 2| (formulation FII), results clearly
%@v@?%’é‘t di fferent organic aggg'i%ggﬁ"be used in the
formul ati on according to the invention. Exanple 5 This

xanpl e i npyestigated,t stabilit formul ati o
Cchor di ng :I@nfgn CFtﬁ)\(/eé,r#IS&?g Ysé)ﬁbazeozg{’ ﬁioﬁ“%?‘h"earc}éﬁ-z-” ml
non-i oni c|surfact in the nopaqueous sol vent
system As;eﬁ’é‘ﬁ‘g&“‘i)lpééﬁggﬁ%o Imherson skilled in the
art will pecognise that the use of different
conponent$, including a differenf surfactant, nm
Fi&qui re adjlbsgdosstaxdlc gangfarsamophor®s é-2rag gifricasids é@i%‘s
of the cofponents of the formulation. The foll ow ng

f or mul at i pathage pad BEEPAP &P taddnbot ency assay and

rel ated substances conpared at tine 0 and 1 week for
25—and 400C Resutts—and—drscussi o The resutts—aren
Table 9. These results clearly show that different
non-ionic surfactants in a suitable non-aqueous
Resulltg and disgpssienm vehi cl e can be used in the fornul ation

according to the invention.
The results are in Table 9.

These results clearly show that different non-ionic surfactants in a suitable non-aqueous

solvent system vehicle can be used in the formulation according to the invention.

Example 6

This example demonstrates that other pharmaceutically acceptable excipients may be included

within the formulation according to the invention.

The following formulations were prepared and potency assay and related substances compared

at time 0 and 1 month for 25 and 40°C.

Formulation , Composition

C1 10 mg docetaxel, 260 mg polysorbate 80, 4.0 mg citric acid, 0.23 ml
ethanol and PEG-300 QS to 1 ml

F19 10 mg docetaxel, 260 mg polysorbate 80, 4.0 mg citric acid, 4.0 mg
povidone 12F, 0.23 ml ethanol and PEG-300 QS to 1 ml
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Exanpl e 6 This exanple denonstrates that other
phar maceutical ly acceptabl e excipients nmay be included

wei2odsia3zihe forrul ati on according to the i nvenPCoAU2dle®00843

follow ng fornul ati ons were prepared and potency assay

and rel ated substances conparzd at tinme O and 1lnonth

for 25 and 400C. Results and di scussion The results are
Repulttahd disa@sior19 has a similar stability profile to

t hat observed for the control C. These results
Toe eesnltspresmobeblenids FoP hava smihi dtabslitn grefetottbat (obsprved for the control
povi done) can be used in a suitable nonaqueous sol vent
dystemin the fornulation according to the invention.
Exanpl e 7 This exanpl e denonstrates that other
pharmaceutically acceptable solvents may be incl uded
Thése nésnltd dearfychow ltiait biher astiiyich 4p@nts ed ft&idond)eah be Osed THE suitable
followi ng fornmul ati ons were prepared and potency assay
naaquéonk edlesht Spshat RRbeHrH ARG £Qodingtth R iQvealifh. 1mont h

for 25 and 400C. Results and di scussion The results

are in Table 11. The inpurity profile for F20 is
Es®miplest ent as tinme and tenperature increases. The

maj or inpurity at RRT = 0.9 (>0.5% is believed to be
ThiS $Rdmplé @S oMstrited A&t other pharmaceutically acceptable solvents may be included

within the formulation according to the invention.

The following formulations were prepared and potency assay and related substances compared

at time 0 and 1 month for 25 and 40°C.

Formulation S Composition

C1 10 mg docetaxel, 260 mg polysorbate 80, 4.0 mg citric acid, 0.23 ml

ethanol and PEG-300 QS to 1 ml

F20 10 mg docetaxel, 260 mg polysorbate 80, 4.0 mg citric acid, 0.10 ml

ethanol, 0.13 benzyl benzoate and PEG-300 QS to 1 ml

Results and discussion

The results are in Table 11. The impurity profile for F20 is consistent as time and temperature
increases. The major impurity at RRT = 0.9 (>0.5%) is believed to be associated with the

excipient benzyl benzoate and not a degradation product of docetaxel.

These results clearly show that other solvents can be used in a suitable nonaqueous solvent

system in the formulation according to the invention.
Example 8

The following formula according to the invention was prepared and its stability investigated.
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exci pi ent
product of

benzyl benzoate and not
docet axel .

a degradation

These results clearly show t hat
wobhwridzabvent s can be used in a suitabl e nonagdeam2006/000843

solvent systemin the formulation according to the

i nvention. Exanple 8 The fol |26 ng formula according
to the invention was prepared and its stability

i nvesti gat ed,. s The results |o ined after
storage at g@g%@g%‘ 40C for 15 égéag&e In Tabl el 12.
Exanpl e 9 Thi s exanpl e investigat stability] of
fornulatiowsog%%%?dinq to the invgﬁgﬁgﬁgmhen di | ut ed

i n infusioh,bags, as,they woul d be ior to
adninistra1rgﬁg”Wﬁ%8 ormul ati on eg%gﬁﬁrulto t he
invention used iin.this exanple ig as follows: As g
control, iwéﬁgféﬁmbags containinclﬁﬂg current

commer ci al oduct. Taxotere(r) wegr | so prepared} The
i nf usi on ba%@“%&?ékﬁﬁgggﬁgﬁgaccoréﬁﬁé“fo t he
Taxotere(r uctions for both the Taxotere(r)|and
t he fornula?h§§%éccording to the fﬁ&%ﬁpﬁon to proguce
a solution Eé%#ng a final concentrlatl on of docetaxgl of
0.74 ny/ m P&Fon bags were prgﬁgpgﬁ‘using bot h
0.9% NaCl solution and 5% gl ucose solution. The

Regulissi on bags were anal ysed for clarity, particul ates
and chem cal stability. Results Table 13 includes the

results obtajned for the 0.99 | ution,. where;
The results obtained after storage at 25 °8 an({ %OI\"%gor fg) weeks are in Table?2.

Example 9

This example investigated the stability of formulations according to the invention when diluted

in infusion bags as they would be prior to administration.

The formulation according to the invention used in this example is as follows:

Compbnent : Fofmu]a~
Docetaxel (anhydrous) 10 mg
Polysorbate 80 260 mg
Citric Acid 4 mg
Absolute alcohol 0.23 ml
PEG 300 gs to 1 ml
Headspace Nitrogen

As a control, infusion bags containing the current commercial product Taxotere® were also
prepared. The infusion bags were prepared according to the Taxotere® instructions for both the

Taxotere® and the formulation according to the invention to produce a solution having a final



N- clear colourless solution free fromvisible matter
N*-Slightly cloudy solution, no visible matter
wohsemsrsedo N**- Cl oudy sol ution, visible natter PODRERNBMO0SE3
Table 14 includes the results obtained for the 5%
gl ucose sol ution, where: N cl7zar col ourless sol ution
free fromvisible mtter N-Slightly cloudy sol ution,
ch@entriohbfdavatake of 034 ergireld Infirsion Ghgrudsre preipared osipg both 0.9% NaCl
visible matter observed "OOS" in these tables
soI0EbCadSYs slheosesaAstibnement was "out si de of
specification", that is, no | onger considered suitable
for administration. "Particul ates conplies" in these
The bif@son tadi G«aﬁeeaﬁalyr Ratortdeit), pamsutdsand ciesitdl embititt h
the Particul ates Test Acceptance Criteria
(USP/ BP/ Ph. Eur requirenent). D scussion For an infusion
RRafssol ution to be considered stable and suitable for
“use, it nust remain a clear, colourless solution free
fromvisible mtter and partlculates If the solution
5 THEE ATBRIKIOHE Yosultd obtfindi0fol 9808, NHCT kRS Wherttse,
particularly where an in-line filter is used duri ng
adm nistration. Fromthe results generated with 0.9%
sodi u g8l QbloHBesd 8GltionReeatdth fsible Magerobser ved to be
stable In the bag for up to four hours. The
formul ati on according to the invention was observed to

be stblsgofitRS ciétidyls6R8En, B Wisitl@Hatter observed
N**_ Cloudy solution, visible matter observed
Table 14 includes the results obtained for the 5% glucose solution, where:
10 N- clear colourless solution free from visible matter
N*-Slightly cloudy solution, no visible matter observed
N**. Cloudy solution, visible matter observed

“O0S” in these tables indicates the measurement was “outside of specification”, that is, no

longer considered suitable for administration.

15  “Particulates complies” in these tables indicates that the formulation complies with the

Particulates Test Acceptance Criteria (USP/BP/Ph.Eur requirement).

Fill Volume Particle Sizes Acceptance Criteria
Small Volume Injections | =10 um < 6000 counts /container
(<100mL) =20 um < 600 counts /container




Fromthe results generated using the 5% gl ucose bags,
the fornmul ation according to the invention was cl ear
wanaetiedaaonrl ess up to 6 hours. The parti cul at eBCTRAIR006/000843
for the formulati on according to the invention al so
conplied with stability requiggnments for up to six
hours. Unfortunately due to | ack of sanple, the
Diguggidnat i on according to the invention could not be
tested for particulates at six hours as approximtely
25 mM of sanple is required for each test point. At
Fér #n AQM10% bab BRutfdtebe adrsiered aedlectind Guitdbie fonv@nit inalt :8main a clear,
phyS|caI stability seemed to change dramatically

Gﬂ 5 Qolhf}s) BRARA AEGR Rited BhdipdridhINGS 1586 RoluflorPBecomes cloudy, it
udy with visible matter observed and therefore al

1solliohl%f1%e?§l§’ 126ledbeke! Iﬁlﬁfc'u[bgltymren&t in Q6 18 Fis Ad dufFih @ Rirth stration.

results generate usi ng % gl ucose bags,
Taxotere(r) was found to go cloudy at four hours with

5 Fg Ic,:rgslél % ger%galtledgélt}?é?a)lsghﬂ&eghlcﬁ tbla%se ?’a}t&ﬁﬂ%@ w&a?@@s@ved to be

opnu 1 on accor I nventi on

b 3B oo e g v

testing was carried qut at five hours due to the
Oéﬁﬁﬁ@ﬁﬁbégﬂﬂﬁﬁﬂﬁéh¢3%BF§P@FT) sol ution indicating

instability. Conclusion Fromthis study, it can be

concl uded that the fornula i on accoy dj

From diptreais gencstedysingrths 0 étg YoosRbaEt Jof %OH%BPQOW ?F%"’ﬁ‘@“g to the
‘Nad i nfusion bgg and at |east six hours

inNentoswanelepr aphealeprisss une Shouess (fibe é’aﬂ@hléﬁeéfeé‘r %f the forglation

be concluded that the fornul ation according to the,
10 aceprding iothe vantionadsstcompligshyith stabilify requitsmentsdor up to six hours.

Taxotere(r)in the infusion bag, and appears to have
Unfprtunatedly due to lack of sample, the formulation according to the invention could not be

tested for particulates at six hours as approximately 25 ml of sample is required for each test
point. At 7.5 hours, the formulation according the invention’s physical stability seemed to
change dramatically wherein the appearance of solution was seen to be cloudy with visible

15  matter observed and therefore all other associated testing was not carried out.

From the results generated using the 5% glucose bags, Taxotere® was found to go cloudy at
four hours with particulate counts 25um higher at three hours (6398) compared to the
formulation according to the invention at four hours (633). The pH did not change between
testing initially to five hours, however, no other testing was carried out at five hours due to the

20  cloudiness of the Taxotere® solution indicating instability.
Conclusion

From this study, it can be concluded that the formulation according to the invention is stable
for at least four hours in the NaCl infusion bag and at least six hours in the glucose bag. Based

on these results, therefore, it can be concluded that the formulation according to the invention



stability (particularly in a glucose solution). The
word 'conprising’ and forns of the word 'conprising
wa00s888510n t hi s description and in the clai ns PADAI20061000843
limt the invention clainmed to exclude any variants or
addi tions. Modifications and 29rprovenents to the
invention will be readily apparent to those skilled in
i d1deaar ds phiielly seblie b Tatotave¥in drednfusipn beg medtspearseo have improved
intended to be within the scope of this invention. THE
sabiitMBatdleihhY MG Jitdosé MYRINE).ON ARE AS FOLLOWS: 1 A
I'i qui d pharnmaceutical fornulation for parentera
adm ni stration conprising: (a) docetaxel or a

TRB %i@"c@hﬁbhﬁﬁé |aMd ARmEBE@e lvx%rc’f" a;binphbiﬁg’eéefusec(@)tm@ H@scﬁﬁtlon and in
nore glycols; and (c) a pharnmaceutically acceptabl

lﬁz"d“alﬁ‘lg H6QUrdt ﬁxﬂit‘(ﬁeﬁ yenlish & é&‘?@ Eﬁ!lﬁhetalfi{? v&x‘?&rﬁ%x%ﬂﬁ@ns
as a pHneter reading I n t e range of "from2.5to /.
2 Aliquid pharmaceutical fornulation for parentera

TaAkiShd A o@&H&ﬁé t%'tlf%il‘nvén"si’ig ?\91? ﬁé sGt tly &H{)Be:nt to those skilled in

p arnaceutlca accept ereo

theh 9&%%115?&1?16 {)ﬁg a&@@xgﬁ{&%ﬁéntg ére Snci% ft(STB’J \%1t{11n the scope of this

.$f0VIde t he fornulatlon with a pH neter readlng in the
SAY% of from2.5 to 7: and



(d) a pharmaceutically acceptabl e nonaqueous sol vent
system 3 The |iquid pharmaceutical fornulation
weacewridsslg to either claim1l or claim2 wherei RCT/A®2006/000843
gl ycol is present in an anoung in the range of from 30
to 65%v/v. 4 The liquid pharﬁ%ceutical formul ati on
according to claim3 wherein there is about 57% v/v of
T €LAIMS DEFINING  THBHHLY FNdE0N ABE ASFOLLOWSA
according to either claim1 or claim2 wherein the
gl yc
oy et KRB AR ] FHTLLEED S SR Bl B comprising:
and m xtures thereof. 8393281 2.docThe liquid

bner 0t neegrp PR AR AR G R Ak

[iquid pharnaceutlcal fornulation according to claime6
wherejn the gl 0 t hyl ene glycol 300. The
quuﬁgppharngé% %%icgo%%ﬁlatlon according to either
claiml or claim?2 mhereln t he ph nmet er readlng Is in
the r nge fréyn 3 t0. ar M

o T orff ltriackftichty ANEpabgibe o MBI LS.

reading is in the range of fron13 to 6. The Iqu|d

&22{ ay ??L{% ng%gjﬂnmi?t]&l h%g !ap me eg‘%accji gnt[ % r%rllge orPfrom 25t07.

2 A liquid pharmaceutical formulation for parenteral administration comprising:
(a) docetaxel or a pharmaceutically acceptable salt thereof;
(b) one or more glycols;
(c) an amount of one or more pharmaceutically acceptable acids sufficient to

provide the formulation with a pH meter reading in the range of from 2.5 to 7;

and
(d) a pharmaceutically acceptable nonaqueous solvent system.
3 The liquid pharmaceutical formulation according to either claim 1 or claim 2 wherein

the glycol is present in an amount in the range of from 30 to 65% v/v.

4 The liquid pharmaceutical formulation according to claim 3 wherein there is about
57% v/v of glycol.
5 The liquid pharmaceutical formulation according to either claim 1 or claim 2 wherein

the glycol is selected from the group consisting of polyethylene glycols, propylene

glycol, tetra glycol and mixtures thereof.

8393281_2.doc



reading is in the range of from4 to 6. The liquid

phar maceutical formulation according to claim?2
woherea3ss1b he phar maceutically acceptabl e aci d PETAW2006/000843

organic acid. The liquid pharg?ceutical fornmul ati on

according to claim 11 wherein the pharnmaceutically

aci d 4. 13 i Gtyl- . .
6 (;I:?)%/ lhiﬁgildzﬁ%ﬁ%pétﬁl@@&@ﬁlﬁfoﬂ%c&@iﬂg'tosélicuHQS Qherein the glycol is a

carb I car c acids. The I qui

phargﬁﬁgﬁﬁgﬁgkgaﬁynulation according to claim12

wher rmaceutically acid is selected fromthe
group consisting of citric acid, tartaric acid, acetic

cid-and m.xtures ther T i QU] r euti.cal .
7 or mitaiogy PhaREF el BhsN oo Bk BRAY FRES Eekiycot s
phar maceuyt j cal Ld is citric acid. The liquid
pharﬁﬂgﬁﬁvkgﬁgk%ﬂgﬁglation according to claim 14
wherein the citric acid is present at a concentration

int range.of from 1.6 to.6 ng/md.The |liquid . .
Sohar rbeda R pammsr PRt bR St S | & claim 2 wherein
wherein the citric,acid is present_at a concentration

of aferrh Betgyreading s thejrgigedroghdfhhceut i cal
formul ati on according to either claim1 or claim2
wherein the concentration of docetaxel is an anpunt up
% o o0hgdiamd phammaceytigal farmHationseeqiding & clpigy $ivhgieinghe pH meter
according to claim 17 wherein the

reading is in the range of from 3 to 6.

10 The liquid pharmaceutical formulation according to claim 9 wherein the pH meter

reading is in the range of from 4 to 6.

11 The liquid pharmaceutical formulation according to claim 2 wherein the

pharmaceutically acceptable acid is an organic acid.

12 The liquid pharmaceutical formulation according to claim 11 wherein the
pharmaceutically acid is selected from the group consisting of carboxylic and

dicarboxylic acids.

13 The liquid pharmaceutical formulation according to claim 12 wherein the
pharmaceutically acid is selected from the group consisting of citric acid, tartaric acid,

acetic acid and mixtures thereof.

14 The liquid pharmaceutical formulation according to claim 13 wherein the

pharmaceutically acid is citric acid.

15 The liquid pharmaceutical formulation according to claim 14 wherein the citric acid is

present at a concentration in the range of from 1.6 to 6 mg/ml.



concentration of docetaxel is in the range of fromb5

to 20 ng/ M. The |iquid pharmaceutical fornulation
weacewridssig to claim 18 wherein the concentrati 8aT@fU2006/000843

docetaxel is in the range of % om8 to 12 ng/m . The

l'iquid pharmaceutical fornmulatTon according to claim

9 WhgH & il REmRRARRRUD ARk HAHE 1Rk 1 SwABEMthetric acid i
lég/ni.e%ﬁgd&?qU|gagﬁarnaceugpcgf ?bgﬁﬁﬁa%}ohwggcgréﬁﬁémamdw
to either, claim r i ei n the nonaqueous
solvé%?wgﬁg?gﬁ?%%ﬁ%??&ééx%%én%@ggnre al cohol s and one

or nore nonionic surfactants. The |iquid

e TR A B bR QAR Foftaim 2 e
pharnpceutical. fo |.ation accordin o ¢laim?21

wher dMhefRtgHan %&I’uﬁg?’éel - amapy %Pbé’lﬁ? %‘ﬁt s are

selected fromthe group consisting of polyethoxylene
orbitan fatty acid, esters, . polyoxyethylen col

18st er Fq‘ﬂlzﬂ R CAK: e acherioE i e o %lﬂégm the

thereof. The liquid pharmceutical fornulation
accorC@PW@tfﬂt&mcﬂng?ﬁt%eh‘S\%@F &nge phEoy St RBME/ Bl et hanol
and the non-ionic surfactant is one or nore

pol ysorbate 80. The |iquid pharmaceutical_ fornmulation

18¢c cordiediguidghamgcpytizahfoppdatignpceqding te ot 1§ wheseiadhant
in an amount in the range of from10 to 55% v/v of the

f or meloagentyption of docetaxel is in the range of from 8 to 12 mg/ml.

20 The liquid pharmaceutical formulation according to claim 19 wherein the

concentration of docetaxel is about 10 mg/ml.

21 The liquid pharmaceutical formulation according to either claim 1 or claim 2 wherein
the nonaqueous solvent system comprises one or more alcohols and one or more non-

ionic surfactants.

22 The liquid pharmaceutical formulation according to claim 21 wherein the alcohol is
ethanol.
23 The liquid pharmaceutical formulation according to claim 21 wherein the one or more

non-ionic surfactants are selected from the group consisting of polyethoxylene sorbitan
fatty acid esters, polyoxyethylene glycol esters, polyethoxylated castor oils and

mixtures thereof.

24 The liquid pharmaceutical formulation according to claim 21 wherein the alcohol is

ethanol and the non-ionic surfactant is one or more polysorbate 80.



The Iiquid pharmaceutical fornulation according to
claim25 wherein the al cohol is present in an anount
wonodshie3ziange of from 18 to 26% v/v. The |i qui #CT/AU2006/000843
phar maceuti cal fornmulation acgording to claim 26

wherein the al cohol is present”in anount of about 23%

v/ v. Lhe. | i.qui [Wo Lati [ :
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formul ati on according to claim28 wherein the

PongelBricpibmaoceicabBrbygicmireoingds SEmhas Milsth e gpobol is
formul ati on accordi ngﬁet o cl gi m 29 vvhgr ein the

non- i R5peRt i8 @ pmewntip the Lange oEERM 1840 2%#hunt of about

25% v/v. The liquid pharmaceutical fornulation
according to either claim1 or claim2 furt

ZonprTh lhﬁimwewgoéﬁwéﬁo%?ﬁ?rﬁﬁ@éﬂ Pliaelaﬁg%erein the alcohol is
accept abl e conponents. The |liquid pharmaceuti cal
f or mupresehboin ameveiradiabept £8%c i m 3 1 wherein the ot her
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agent. The |iquid pharmaceutical formulation according &
2% cl Biertiqid phiaemasienticehformuladen gesandingde alajine 1 wjerein the non-ionic
accept abl e conmponent is a sol ubilising agent.

surfactant is present in an amount in the range of from 10 to 50% v/v of the

formulation.

29 The liquid pharmaceutical formulation according to claim 28 wherein the non-ionic

surfactant is present in an amount in the range of from 10 to 40% v/v.

30 The liquid pharmaceutical formulation according to claim 29 wherein the non-ionic

surfactant is present in an amount of about 25% v/v.

31 The liquid pharmaceutical formulation according to either claim 1 or claim 2 further

comprising one or more other pharmaceutically acceptable components.

32 The liquid pharmaceutical formulation according to claim 31 wherein the other

pharmaceutically acceptable component is a stabilising agent.

33 The liquid pharmaceutical formulation according to claim 31 wherein the other

pharmaceutically acceptable component is a solubilising agent.
34 A pharmaceutical liquid formulation for parenteral administration comprising:

(@) docetaxel or a pharmaceutically acceptable salt thereof at a concentration in

the range of from 5 to 20 mg/ml;



A pharmaceutical liquid formulation for parenteral
adm ni stration conprising: (a) docetaxel or a

woheoenagaot i cal |y acceptable salt thereof at aPCT/AU2006/000843
concentration in the range of ,fjrom5 to 20 ng/m ; (b)
one or nore polyethylene glycdls in an anobunt in the
angel T4 dord SIAMAClychR)in i EmBline FPEE 9
phar eutclgcg)}‘ﬁgra@cept able\e@)éfm olrs1 l|rl]n ann anou rangeoffrom30to 65%
sufficient to provide the fornulation with a pH nmet er
reading in the range of from3 to 7; (d) one or nore
al cohols in an anbunt in the range of from1l0 to 57%
\allﬁn\;u n Y d ( (?-% eo? ?ngneo ham%cglrltlcaﬂ% 6&%8&%%%’5{91?3} %%rr?ounp su‘?tn cient to
phar maceutl cal at | ar enter al
D it ot s ARG M PrE st ipBipe S g réhee of from 3 to 7
concentration of about 10 ng/m ; (b) polyethyl ene

lycol, 300 in an mtheraneoffr m 30%

I i) (0 O FHEFS HoclBlscin 38 SERouts e B eonge b o & 1% viv:and
range of from1.6 to 6 ng/m; (d) polysorbate 80 in an
armun% in the range of fro 10 to 57% and (e) etha .
i n an(CAnouie of MOFHPIFIGRIGSUBICHHihel OmeBntap tieyarge O}Sfrom 10to 50%
phar maceut i cal liquid formulation for parenteral

adnmi ni st r a¥¥-on conprising: (a) docetaxel at a

concentration of about 10 ng/m ;

35 A pharmaceutical liquid formulation for parenteral administration comprising:

(a) docetaxel at a concentration of about 10 mg/mi;

(b)  polyethylene glycol 300 in an amount in the range of from 30% to 65% v/v;

(©) citric acid at a concentration in the range of from 1.6 to 6 mg/ml;

(d)  polysorbate 80 in an amount in the range of from 10 to 57%; and

(¢)  ethanol in an amount in the range of from 10 to 50% v/v.

36 A pharmaceutical liquid formulation for parenteral administration comprising:

(a) docetaxel at a concentration of about 10 mg/ml;

(b)  about 57% v/v of polyethylene glycol 300;

(c) citric acid at a concentration of about 4 mg/ml;

(d)  about 25% v/v of polysorbate 80; and

(e) about 23% v/v of ethanol.



(b) about 57% v/v of polyethylene glycol 300; (c)

citric acid at a concentration of about 4 ng/m; (d)
wahost132666 v/ v of pol ysorbate 80; and (e) abouPCRAX2W6Y¥000843

of et hanol . A pharmaceuti cal :1% uid formul ation for

parenteral adm nistration co

i sing: (a) docetaxel or

e ran

3?0 E 2 g% Pnl?ag'l?l%ehﬁ@all h%flhl@ ?&ﬁﬁia@i@h ?or?p?%etrr}]tegzﬁ t%gﬁg%sh%?lﬁf?mp(r 'bss'ngi

one or nore pharnaceuti caIIy accept abl e aci ds present
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(c) one or g?h _an anmount in the range of
from 10 tff‘nS‘?S ((gémg *or nore non-ionic

surfactants in an armunt in the range of from 10 to

50% v/ v;

and (e e or nore pol h ycol s i
an anfnt ORS AR ?B rmaggupeally aﬁf)ef%/ﬁee %Hﬁ “i')ﬁ“ ?rao‘f%summent
100% A pharmaceutical |jquid farmnul ati n for
par ent er afo Rigviieiths forapiagion ¥R RIS et rep ‘)“g dbthefapespf fipm 2.5 to
a concentration of about 10 ng/m; (b) citric acid at
a concentfation in the range of from1.6 to 6 ng/ m ;

©

(d)

(©

one or more alcohols in an amount in the range of from 10 to 55% v/v;

one or more non-ionic surfactants in an amount in the range of from 10 to 50%

v/v; and

one or more polyethylene glycols in an amount sufficient to make up the

formulation to QS 100%.

38 A pharmaceutical liquid formulation for parenteral administration comprising:
(@)  docetaxel at a concentration of about 10 mg/ml;
(b) citric acid at a concentration in the range of from 1.6 to 6 mg/ml;
(c)  polysorbate 80 in an amount in the range of from 10 to 55%;
(d)  ethanol in an amount in the range of from 10 to 50% v/v;
()  polyethylene glycol 300 in an amount sufficient to make up the formulation to

QS 100%.



(c) polysorbate 80 in an anmount in the range of from

10 to 55% (d) ethanol in an anmount in the range of
wonew1kss1bo 50% v/ v; (e) pol yethyl ene glycol 300TiAu2606/000843

anmount sufficient to make up the fornulation to QS

100% A pharmaceutical 1iquid ¥ mul ation for

parenteral adm nistration conprising: (a) a

89ncert phatmaautich] liduidiforrOlation fok patnteat sdraixitratiquogongprising:

concentration of about 4 ng/m of citric acid; (c)

about 25% v/v of polysorbate 80; (d) about 23%v/v of

et hanak) (#gonpatrggdryflaboe 19Inygal oSddeiakelan anount

sufficient to nake up the formulation to QS 100% The

use of a pharmaceutical fornulation according to any

one of(byl ai deacehtrh@on3F absuttdheg/pll epaitdidcany of a

medi canent for the treatnent of a cancer. A nethod for

treating a cancer which conprises administering a

phar megputabead 2560¥/ret pilyerbaacgmr ding to any one of

claims 1 to 39 to a patient in need thereof. An

i nfusi on solution prepared by the adm xture of any of

t he phay massutizeay/v bpstiteat i ons according to any one
of claine 1 to 39 and an infusion diluent.

(e) polyethylene glycol 300 in an amount sufficient to make up the formulation to

QS 100%.

40 The use of a pharmaceutical formulation according to any one of claims 1 to 39 in the

preparation of a medicament for the treatment of a cancer.

41 A method for treating a cancer which comprises administering a pharmaceutical

formulation according to any one of claims 1 to 39 to a patient in need thereof.

42 An infusion solution prepared by the admixture of any of the pharmaceutical

formulations according to any one of claims 1 to 39 and an infusion diluent.



