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When a buffer is used in the pharmaceutical formulation, its wt% in the
pharmaceutical formulation can range from about 5 wt% to about 60 wi%, preferably




252.50 x 100/97.0 = 2.58 grans of Tenozol om de to be charged for a
1-Liter batch. **For batches A-D in Exanples 2-5, grans of
concentrated Hydrochloric Acid (HCl) toybe charged will be calcul ated
as follows: grams of concentrated HCL = 100 x (grans of HC

requi r ed) frow abbotio nOevtty vtabdutiao Kepineréateterabll iffom abodd 1SenRcatabatiez
HCl = 38.%%}w/w 100 x 1.48/38.0 = 3.895 grans Concentrated HCl ' 1L
of Batch (tas prepared by the procedure described below 13 Batch A
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-Pol ysorbate 80 3.00 9 Sodium Ctrate D hydrate 5.88 19 Mannitol 15.0
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' stored in containers commonly used in the pharmaceutical industry, which can include
plastic containers or glass containers such as standard USP Type | borosilicate glass
containers. For example, the container used can be a syringe or vial.
Another aspect of the invention relates to a process‘for making the
20 pharmaceutical formulation of the invention. This process comprises the steps of
dissolving at least one dissolution enhancing agent in at least one aqueous diluent,
and adding at least one antineoplastic agent or a pharmaceutically acceptable salt
thereof, preferably in that order. In the ideal embodiment, the antineoplastic agent is
added after the dissolution enhancing agent is completely dissolved. The dissolution
25 enhancing agent can be urea, L-histidine, L-threonine, L-asparagine, L-serine, L-
glutamine or mixtures thereof. The volume of agueous diluent(s) preferably combrises
at least 80% of the total volume.
In another embodiment, the process further comprises adding at least one
bulking agent; adding at least one buffer; and‘adding at least one pH adjuster to form |
30 asolution; preferably in that order, and filtering the solution.
In another embodiment, the process further comprises filling the filiered
solution into a lyophilization container and iyophilizing the solution contained within the

lyophilization container to produce a lyophilized powder. “Lyophilized powders” for



The conpounded batch can be stored at roomtenperature (19 - 25C) for
up to 8 hours in a sealed, sterilized, stainless steel pressure
vessel, and then refiltered 25foll ow ng storage. 5. The sol ution
fromstep 4 was aseptically filled into 20-nL Type 1 flint glass
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W % 10 containers in an easily processed liquid state_ dned without the use o_f damagipg he_at, |
and stored in a dried state for extended periods.
Another aspect of the invention relates to lyophilized powders produced by
lyophilization of the pharmaceutical formulation of the invention.
Another aspect of the invention relates to an article of manufacture comprising
15 - - a container containing the lyophilized powder produced by the lyophili::atibn of the
phaﬁnaceutical formulation of the invention. Suitable containers are discussed above.
" In a preferred embodiment, the article of manufacture contains a therapeutically
effective amount of the antineoplastic agent(s) in a lyophilized powder.
in another embodiment, the article of manufacture-further comprises a volume
20  of at least one aqueous diluent for reconstitution of the lyophilized powder.
Reconstitution time generally takes from about 30 seconds to about 60 seconds. -
Another aspect of the invention relates to a pharmaceutical formulation suitable
for administration to a patient, said formulation prepared by reconstituting
(resolubilizing) the lyophilized powder of the invention in a volume of at least one
25  aqueous diluent. |
The lyophilized formulations of the pharmaceutical formulations can be diluted
or reconsiituted prior to administration with a suitable aqueous diluent(s) to obtain a
finished concentration. For example, a concentration of from about 0.5 mg/ml to
about 5 mg/mi, preferably from about 1 mg/ml to about 3 mg/ml, and more preferably "
30  from about 2 mg/mi to about 3 mg/ml is suitable for transfer to an infusion bag for use
by a patient in heed of an antineoplastic agent such as Temozcolomide.
Another aspect of the invention relates to a process for treating or preventing

disease in a patient comprising administering a therapeutically effective amount of the



~*Tenozol oni de 2.50 8 L-Asparagi ne 4.00 13 Pol ysorbate 80 3.00 9
SodiumCitrate di hydrate 5.88 19 Mannitol 15.0 48 **Hydrochloric acid
1.48 5 Water for injection gs ad 1.0Q n EXAMPLE 5: 1L of Batch D
was prepared by the procedure described above except that 5 g of Urea
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are the lyophilized powders reconstituted with water or other aqueous diluents, or the
formulations which are not prepared by reconstituting the lyophilized powders. Non-

5 limiting examples of diseases which can be treated or prevented include carcinoma,
sarcoma, melanoma, glioma, glioblastoma, brain cancer, lung cancer, thyroid follicutar
cancer, pancreatic cancer, breast cancer, anaplastic astrocytoma, bladder cancer,
myelodysplasia, prostate cancer, testicular cancer, colon and rectal cancer,
lymphoma, leukemia, or mycosis fungoides.

10 The dosage regimen utilizing the pharmaceutlcal formulatlons of the invention

N -|s selected based upon consideration of a variety of factors, including species, age,
weight, sex and medical condition of the patient; the specific disease to be treated, the
severity of the condition to be treated; the route of administration; the renal and
hepatic function of the patient; and the particular active ingredient or salt thereof

15 empioyed. An ordinarily skilled physician can readily determine and prescribe the
effective amount of antineoplastic agent required to prevent, counter, or arrest the
progress of the disease condition. For example, the adult dosage of temozolomide for
an adult is generally about 150mg/m? of body surface area.

The pharmaceutical formulation of the invention can be used for treating or

20 preventing one or more diseases such as carcinoma, sarcoma, melanoma, glioma,
glioblastoma, brain cancer, lung cancer, thyroid follicular cancer, pancreatic cancer,
breast cancer, bladder cancer, myelodysplasia, anaplastic astrocytoma, prostate
cancer, testicular cancer, anaplastic astrocytoma, colon and rectal cancer, lymphoma,
leukemia, and mycosis fungoides.

25 The pharmaceutical formulation, its lyophilized powder, and the pharmaceutical
formulation formed by reconstituting the lyophilized powder with at least one agqueous
diluent can provide enhanced chemical stability. Enhanced chemical stability of the
pharmaceutlcal formulation means the pharmaceutical formulatlon is stable in solution
for at ieast 60 hours at room temperature (about 25°C) and ambient light conditions.

30 Enhanced chemical stability of the Iyophilized powder means the lyophilized powder is _
suitable for storage from about 4°C ta about 40°C preferabiy for about 12 months or
more. Enhanced chemical stability of the pharmaceutical formulation formed by

reconstituting the lyophilized powder with water or other aqueous diluent mearns the
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pharmaceutical shelf life offers significant economic advantages.

5 In yet another embodiment, the present invention discloses stable
pharmaceutical formulations comprising temozolomide and at least one dissolution
enhancing agent sufficient to substantially dissolve temozolomide in at least one
aqueous diluent. The dissolution enhancing agent can be urea, L-histidine, L-
threonine, L-asparagine, L-sering, L-glutamine, or mixtures thereof. The

10 pharmaceut:cat formulation compnsmg Temozolomide may have at least one other
ingredient such as, for example a bulking agent buffer or pH adjuster which are
described above both as to their nature and amounts. Such pharmaceutical
formulations can have the stability as discussed above. The invention additionally
describes a process of preparing such stable pharmaceutical formulations.

15 " In a further embodiment, the above-described formulations comprising
Temozolomide can be lyophilized into a lyophilized powder and stored in a suitable
container or such article of manufacture in a condition suitable to be reconstituted later
at an appropriate time in water or other aqueous diluent(s) for administration to a
patient in need of treatment as described above. The lyophilized powders can have

20 long term storage stability as discussed above.

The stable pharmaceutical formulations and lyophilized forms comprising
Temozolomide are described in more detait in the EXAMPLES section below.

The invention is therefore advantageous in that it allows the formation of a
stable aqueous solution containing an antineoplastic agent. Other advantages include

25 the ability of the pharmaceutical formulation to be Iyophilized and stored as a
Iyophilized powder suitable to be reconstituted as an aqueous solution, which solution
is suitable to be administered to a patient in need thereof.

The term "aseptic” means preventing microbial contamination.
The term “aqueous diluent(s)” means aqueous fluids suitable for injection into a

30  patient. Non-limiting examples of aqueous diluents include water, normal saline, 5%
dextrose solution, and other fluids suitable for injection into a patient, preferably

suitable for intravenous injection into a patient.



30 1 week. LTC/LTR 100,00 99.63 99.82 0.4 3.77 30 1 week,

'LTC/ LTR Control 100.11 99.99 100.05 0.4 3.77 30 4. week, 4 100.18
99.62 99.9 0.4 3.83 30 4 week, 25H 1,Q0.24 99.13 99.69 0.3 3.84 30
4 week, 40 99.17 98.11

10

20

25

Pharmaceutically acceptable salts suitable as acid addition salts as well as
salts providing the anion of the quaternary salt include those prepared from acids such
as hydrochloric, hydrobromic, phosphoric, sulfuric, maleic, citric, acetic, tartaric,
succinic, oxalic, malic, glutamic, pamoic and the like, and other acids related to the
pharmaceutically acceptable salts listed in Journal of Pharmaceutical Science, 66, 2
(1977). _

The term "therapeutically effective amount” shall mean that amount of active
ingredient that will elicit the bioclogical or medical response of a tissue, system or
animal that is being sought by a researcher or clinician.

) T_he term “extended pharmaceutical shelf life” is intended to mean a shelf life ,
for pharmaceutical products from about 12 months to about 18 months wherein there
is a loss of no greater than 10% of the active agent when stored at recommended
storage conditions. The active agent for this is invention is intended to mean the
antineoplastic agent.

The term “patient” is intended to mean animals, mammals, humans, monkeys,

- rodents, domestic and farm animals.

The term “therapeutically effective amount” is intended to mean an amount of a

therapeutic agent of the composition, such as temozolomide or other antineoplastic

' agents described above, that will have an antineoplastic effect on a tissue, system,

animal or mammal that is being sought by the administrator (such as a researcher,
doctor or veterinarian), which includes alleviation of the symptoms of the condition or
disease being treated and the prevention, slowing or halting of progression of the
neoplastic condition.

The term “weight percent” ("wit%") for purposes of this invention is calculated on
a basis of total weight of the pharmaceutical formulétion. '

The term "Temozolomide" is intended to mean a compound having the formula:



98.64 0.4 3.84 30 8 week, 2511 99.43 98.82 99.125 0.4 3.81 30 12
week, 4 99.37 99.59 . 99.48 0.3 3.83 30 12 week, 2511 99.24 99. 22

99. 23
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0.4 3.82 30 Initial 100.00 100200 100.00 1.6 3.96 30

The synthesis of Temozolomide is well known. See, for example, Stevens et
al., J. Med. Chem, 27, 196-201 (1984), and Wang et al., J. Chem. Soc., Chem.
Commun., 1687-1688 (1994) which are incorporated herein by reference.

EXAMPLES

The following examples have been set forth below as a guide to the practitioner
and are not meant in any way to limit the scope of the present invention.
EXAMPLE 1: The pharmaceutical formulation of the invention is generally
prepared by the following procedure:
1. Urea or an amino acid with Polysorbate a bulking agent, and a buffer, is
charged and diséolvéd in at ieast oné a.queous‘diluent. whereih thé émino acfd is L-
histidine, L-threonine, L-asparagine, L-serine, L-glutamine or mixtures thereof.
2. An antineopiastic agent is charged and dissolved into the solution from step 1.
Dissolution of the antineoplastic agent is completed by mixing.
3. - Water is added to the solution from step 2 to bring the batch to a volume with a
desired solution density.

4; The-solution from step 3 is aseptically filtered.

E_XAI"VIPLE 2: * For batches A-D in examples 2-5, the actual amount of
Temozolomide to be charged is adjusted according to the purity of the drug substance
batch using the following formula:

grams Temozolomide = 2.50 x 100/% Purity.

Sample Calculation:

Temozolomide drug substance = 97.0% pure.

2.50 x 100/97.0 = 2.58 grams of Temozolomide to be charged for a 1-Liter batch.
**For batches A-D in Examples 2-5, grams of concentrated Hydrochloric Acid (HC!) to
be charged wili be calculated as follows:

grams of concentrated HCL = 100 x (grams of HCI required)/%w/w Concentrated HCI

- Sample Calculation:

Concentrated HCI = 38.0% w/w
100 x 1.48/38.0 = 3.895 grams Concentrated HCI

1L of Batch A was prepared by the procedure described below.




1 week, LTC/LTR 100.65 100.41 100.53 1.3 6.97 30 1 week, LTC/ LIR
Control 99.63 100.27 99 95 . 1.6 3.97 30 4 week. 4 100.45 100.43
100.44 2.1 4.00 30 4 week, 25H .99.489 99.04 99.47 2.0 4.00 30 4
week, 40 99.86 99.66 99.76 2.0 4.00
Batch A
Ingredients mg/ml wi%

*Termozolomide 2.50 8

L-Threonine 4.00 13

Polysorbate 80 3.00 9

Sodium Citrate Dihydrate 5.88 19

Mannitol 15.0 48

**Hydrochloric acid 1.48 5

Water for injection gs ad 1.00 mi

20

25

PROCESS OF MANUFACTURING 1-LITER OF BATCHAPRIORTO
LYOPHILIZATION:

1. 4.00 g of L-Threonine, 3.00 g of polysorbate 80, 15 g of mannitol, 5.88 g of
sodium citrate dihydrate, and 1.48 g of Hydrochloric acid, in that order, were charged
and dissolved in water with agitation. The amount of water was about 80% of the total
volurne (batch volume).
2. *2.58 g of Temozolomide was charged and dissolved with agitation into the
solution from Step 1. Complete dissolution of Temozolomide may require up to 2
hours of mixing.
3. “*Water is added to bring the batch to the final volume with a solution density of
1.008 + 0.002 g/mL at 25°C. The solution was mixed for at least 15 minutes.
4, The solution was aseptically filtered through a sterilized 0.22 um filter (Millipore,
GVWP, Durapore), which was washed and tested for integrity, into a stérilized,
stainless steel pressure vessel or equivalent. For a batch of 10 liters or less, a 293-
mm membrane filter or equivalent was used. For batch sizes greater than 10 Liters, a
0.22 pm cartridge filter (MCGL40S Millidisk, Durapore GVWP) was used.

The compounded batch can be stored at room temperature (19 —- 25°C) for up
o 8 houré in a sealed, sterilized, stainiess steel pressure vessel, and thén refiltered
following storage.
5. The solution from step 4 was aseptically filled into 20-mL Type 1 flint glass vials

in aliquots of 10.7 £ 0.2 mL. The vials were washed and sterilized prior to being filled.



30 8 week, 2511 99.91 100.15 100.03 2.0 4.04 30 12 week, 4 100.16
100. 00 100.08 2.0 4.01 30 12 week, 2511 98.84 100.2 99.52 2.0 4.00
30 Initial 100.00 100.00 100.00 0.344.00 30 1 week, LTC/LTR 97.59

103. 68
6. 20-mm Daikyo D-713 lyo-shape rubber stoppers, which were washed,

siliconized and sterilized, were aseptically inserted into the glass vials from step 5 in
the lyophilization position. '
EXAMPLE 3: 1L of Batch B was prepared by the procedure described above

5  except that 2 g of L-Histidine was used instead of 4.00 g of L-Threonine, and 2.08 g of
hydrochloric acid was used instead of 1.48 g of hydrochloric acid in step 1.

Batch B
Ingredients ma/mi wi%
| *Temozolomide _ 2.50 . |.8% .
L-Histidine 2.00 7%
Polysorbate 80 3.00 10%
Sodium Citrate dihydrate 5.88 19%
Mannitol 15.0 49
**Hydrochloric acid 2.08 7
Water for injectiongs ad .| 1.00 ml
10 : :
EXAMPLE 4: 1L of Batch C was prepared by the procedure described above
except that 4 g of L-Asparagine was used instead of 4.00 g of L-Threonine in step 1.
Batch C
15
Ingredients mg/ml (except for wi%
water)
*Temozolomide 2.50 8
L-Asparagine 4.00 13
Polysorbate 80 3.00 9
Sodiurn Citrate dihydrate 5.88 19
Mannitol 15.0 48
**Hydrochloric acid 1.48 . 15
Water for injection gs ad 1.00 ml
EXAMPLE 5: 1L of Batch D was prepared by the procedure described
above except that 5 g of Urea was used instead of 4.00 g of L-Threonine and 3.00 g of
Polysorbate 80 in step 1.
20 : Batch D
wi%
Ingredients mg/ml
"Temozolomide 2.50 9
Urea 5.00 17




100.635 0.4 4.04 30 1 week, LTC/LTR Control 98.14 99.55 98.845 0.5
4.04 30 4 week, 4 97.09 97.47 97.28 0.4 4.03 30 4 week. 2511
98.49 97.18 97.835 0.5 4.03 30 4 week, 40 97.96 97.28 97.62 0.6
4.06 90

Sodium Citrate dihydrate 5.88 20
Mannitol 15.0 51
**Hydrochioric acid 1.48 L 5
Water for injection gs ad 1.00 mi

After lyophilization of batches A-D, the resulting powder was stored and, over a
period of one week, four weeks, eight weeks and twelve weeks, the samples were
reconstituted with water for analysis. The results are present in Table 1 below.

5 Table 1
Batch # Stability % Initial % Initial  Mean % Initial  Molsture Ph Reconstitution
Time Point/Condition Assay 1 Assay 2 (n =2) {%) Time (sec)
A Initial 100.00 100.00 100.00 0.4 3.75 30
A 1week LTCATR. ... . 100.00 Q9.63 . 2982 . . 04 3.77 30
A 1 week, LTC/LTR Control 160.11 99.93 100.05 0.4 3.77 30
A 4 week, 4 100.18 8962 93.9 0.4 .83 30
A 4 week, 25H 100.24 99.13 9959 0.3 3.84 30
A 4 week, 40 899.17 g8.11 98.64 04 3.84 30
A B week, 25H 95.43 98.82 99.125 0.4 3.8 30
A 12 week, 4 99.37 99.59 '99.48 0.3 3.83 30
A 12 week, 25H 99.24 99.22 9523 0.4 3.82 30
B Initfat 100.00 100.00 100.00 1.6 3.96 30
B 1 week, LTC/LTR 100.65 100.41 100.93 1.3 6.97 30
B 1 week, LTC/LTR Control 9963 100.27 99.95 "1.6 3.97 a0
8 4 week, 4 100.45 100.43 100.44 21 4.00 k4]
B 4 week, 25H " 99.39 99.04 89.47 20 4.00 a0
B 4 waek, 40 99.86 99.66 99.76 2.0 4.00 30
B 8 week, 25H 99.91 100.15 100.03 20 404 30
B 12 week, 4 100.16 100.00 100.08 2.0 4.1 3c
B 12 week, 25K 98.84 100.2 9g8.52 2.0 4.00 30
C Initial 100.00 100.00 100.00 0.3 4.00 30
C 1 week, LTCATR 97.59 103.68 100,635 0.4 4.04 30
C 1 week, LTC/LTR Control 98.14 99.55 98.845 Q.5 4.04 30
C 4 week, 4 97.09 97.47 87.28 04 403 30
c 4 week, 25H 88.49 97.18 97.835 0.5 4.03 30
C 4 week, 40 97.96 97.28 97.62 0.6 4.06 a0
C 8 week, 25H 88.42 97.56 87.99 0.6 4.04 30
c 12 week, 4 - 98.27 96.54 97.605 0.4 4.02 30
C 12 week, 25H 98.67 g7.77 98.22 0.6 4.02 30
D Initial 100.00 100.00 100.00 04 4 30
D 1 week, LTC/LTR 103.87 98.41 101.14 0.3 4.03 30
D 1 week, LTC/LTR Conirol 100.46 98.95 95.705 0.4 4.02 30
D 4 week, 4 101.06 99.3 100.18 0.4 4.02 30
D 4 week, 25H 101.69 98.97 100.33 0.4 4.02 30
D 4 week, 40 101.49 98.95 100.22 0.7 4.03 - 30
D 8 week, 25H ~ 100.86 98.78 99.82 0.5 4.01 30
D 12 week, 4 B 1 ) 99.28 100.29 0.4 4 30
] 12 week, 25H 101.37 98.58 99.58 0.5 4 30

The results show that the temozolamide in batches A-D was stable over one,
four, eight and twelve week periods.



8 week, 25H 98.42 97.56 9799 0.6 4.04 30 12 week, 4 98.27 96.94
97.605 0.4 4.02 30 12 week, 25H 98.67 9717 98.22 0.6 4.02 30

Initial

100. 00 100.00 100.00 0.4 4 3016 1 week, LTC/ LTR 103.87 98.41

101. 14 %ﬁl‘ﬁIQEE 6: Procedure for L yophilization

15

20

25

30

The 20-mL. glass vials from Examples 2-5, which were filled with the solution
from one of Batches A-D, were placed into trays prior to lyophilization. Lyophilizatipn
was then carried out by the following procedure. A Lyostar Lyophilizer, which is |
manufactured by FTS systems, was used for the lyophilization.

1. Lyophilizer shelves were cooled to -50 + 5°C.

2. The trays of filled vials were aseptically loaded onto the lyophilizer shelves.
3. The lyophilizer shelves were held at a temperature of about 50 + 5°C for 4.5
hours.

4, The lyophilizer shelves were warmed to about -22 £ 2°C in 1_.5 lhours_ and the

product was maintained at a temperature of about -22 + 2°C for at least 6 hours.

5. The shelves were cooled to about -50°C in 3 hours and held at about -50 + 5°C
for 3 hours. '
6. The condenser temperature was lowered to about -45°C or below, and then the

chamber was evacuated to about 100 pm Hg.

7. Once the chamber reached 100 um Hg pressure, full vacuum {50-70 uM Hg)
was applied and held for about 2 hours with the shelf temperature at about -50 + 5°C.
8. The pressure was changed to about 150 um Hg and held for 30 minutes.

9. The shelves were heated to about 5°C in 1 hour and 45 minutes. The shelf
temperature was then maintained at about 5°C for about 6 hours at approximately 150
pm Hg pressure. '

10.  The shelves were cooled to -2°C in about 3 hours and the shelf temperature
was maintained at about -2 + 2°C for 32 hours at approximately 150 um Hg pressure..
11.  The shelves were heated to about 45°C in 8 hours and maintained at a
temperature of about 45 + 2°C for about 5 hours at about 150 pm Hg pressure. The
product temperature was then kept above -10°C.

12.  The shelves were cooled to about 4°C at a chamber pressure of about 150 pm ‘
and maintained at about 4°C for a minimum of about 1 hour.

13.  The chamber was vented with sterile filtered nitrogen to about 933 mBar.

14.  The vials were stoppered inside the lyophilizer.

15. The chamber was vented with sterile filtered nitrogen to atmospheric pressure.




30 1 week, LTC/LTR Control 100.46 98.95 99.705 0.4 4.02 30 4
week, 4 101.06 99.3 100.18 0.4 402 30 4 week, 25H 101.69 98.97
100.33 0.4 4.02 30 4 week, 40 101.49 98.95 100.22 0.7 4.03 30 8

week, 25H 100.86 98.78 17

16.  The vials were removed from the lyophilizer and crimped with 20-mm aluminum

seals.
17.  The vials were stored at about 2° to about 8°C until inspection was completed.

It will be appreciated by those skilled in the art that changes could be made to
5 the embodiments described above, including chemical and stereochemical changes,
without dep_arting from 'thé broad inventive concept thereof. Itis L_mderstbod,
therefore, that this invention is not limited to the particular embodiments disclosed, but
it s intended to cover modifications which are within the spirit and scope of the

invention, as defined by the appended claims.



99.82 0.5 4.01 30 12 week, 4 101.3 9928 100.29 0.4 4 30 12 week,
2511 101.37 98.59 99.98 0.5 4 30 The results show that the
tenbzol am de in batches A-D was stable over one, four, eight and

twel ve week periods. 16 EXAMPLE 6: Pigcedure for Lyophilization

The 20-nL glass vials from Exanples 2-5, which were filled with the
solution fromone of Batches A-D, were placed into trays prior to

| yophi | i p#H=t glailbyeapiei | 1 zati' on was then carried out by the fol |l ow ng
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e coa R RS B Al Sl e 5, Lo
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2C for 3ghiticeufiéalRPREOPLAME Salt tihéﬁéolﬂ NatHBaBt 868 WeRieous tdhiuedD&nd at
shel ves were heated’to about 45C in 8 hours and maintained at a
least one dissolution enhancing agent sufficient to dissolve 100% of said
temozolomide, wherein said dissolution enhancing agent is urea, L-histidine, L-
threonine, L-asparagine, L-serine, L-glutamine or mixtures thereof.
4, The pharmaceutical formulation according to claim 1 to 3, further
comprising a polysorbate.
5. The pharmaceutical formulation according to claim 4, wherein said
polysorbate is polysorbate 20, polysorbate 80, or mixtures thereof.
6. The pharmaceutical formulation according to claim 5, wherein said
polysorbate is excipient is polysorbate 80.
7. The pharmaceutical formulation according to any one of claims 1-5, further
comprising at least one bulking agent.
8. The pharmaceutical formulation according to claim 7, wherein said bulking
agent is mannitol.
9. The pharmaceutical formulation according to any one claims 1-8, further
comprising at [east one buffer.
10. The pharmaceutical formulation according to claim 9, wherein said buffer
is sodium citrate dihydrate.



25t enperature of about 45 2C for about 5 hours at about 150 gm Hg
pressure. The product tenperature was then kept above -10C. 12. The
shel ves were cooled to about 4C at a chanber pressure of about 150 um
and nai ntai ned at about 4C for a m nygum of about 1 hour. 13. The
chanber was vented with sterile filtered nitrogen to about 933 nBar.
3014. The vials were stoppered inside the |yophilizer. 15. The chanber
was ventet] witHe pharbeedtichl esratliation agedtding & »RgPORS iof ¢sias ure,

17 16. The vials were rempved fromthe |yophilizer and crinped with
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phar macey HnuiioRtbAbEO RoR PRt 3 8% AisstR29, oni de or a

phar maceuti cal |y acceptable salt thereof, at |east one aqueous

di | uent , Tand Tte [phamaoaaticti sfoonutation esd¢midivgngnpgene sufdaimiseritt4, o
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or m xtunés tTiey ehbrmacewticahfsrmagation @atortingd ainyoone afpelaignand-15,

t enozol onj de, or . har maceutical ly acceptabl e salt thereof, at |east
one. aquetirel Faia Resoian AhRAGES PSREL Bl BBPAIRaN enhanci ng agent

sufficient torg SHwacdmidal FoARA%GH SrbofdihGMBZelaffl 96, WHipsiai Baigai d
di ssol ution enhancing agent is urea, L-histidine, Lthreonine,

L- aspar afrmezolemids jsnpreseniyinuan dneuns ranging fres adest dowvi% tg abgut 16
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phar ety pear yVARRIERE Ees IR shyameifahdodiort sbout e o

di | uent , abzoud Sawt% eseid cirate duEsds it ipoesa fraan ianpuad eartgieg fromcalent 160

di ssol ve Q% qf j.d nozol oni de erein said dissol ytion.
enhanci it AarAbad A wle. B4k SoverREle [ RisBen ianiaaeyiiriaeig, fom
L- ser i negbdut gl Wi Th dolt 161wilalIR5d LhRFeRPine isdbreddrnt infaar AMeant iahging
formul ati on accordi rLg toclaiml1 to 3, further _caonprisin

Q

! . g a
pol ysor bf&?'”_é.ab%{t ﬁﬁaﬁﬁ%@@t‘{"%’/ai anch saigl RHENpiel e PEPIRM AN 26 }NAUMh 4,
whereln afbMoliRin SREBRLS Wi 1BABLAPSEIHS, 20, PO ysorbate 80, or
m xtures tHhereof. . The pharmaceutical fornulation according to
cl ai m 5, 1&herBien pwirthapelticsdribatelatisn eaasiopdiegt to slgivl FEonidzareingsaid 7.

The phar utical formul atiaon ac dj t 0] | Qi =
further ﬁ‘%ﬁ%ﬁlgﬂ Bt PreRgdy'n earﬂﬁﬁ{yi %&ogﬁﬁ?&%ﬁé]aefq.ﬁ&dlg%ﬂro caécﬁ }Scal
f or mul at presemtcin GrdameuhboicalBouns/wihsedie ictrataibtfforiskpregemtgardn amount
mannitol . 9. Thﬁ@@}]ar maceuti cal formul ation accordi]p%%;t OTﬁ% one,

cl ai ms 190U Prdie.c35ih PPYSREPALE 19 RIESENOIRALANPERL Of aRpul TR, said
phar maceUtireahink Ot THlebhOh 3FC ARG Jf Qarsduti 18 YtophgiceisBics AahnRYl fser
is sodiumcitrate dihydrate. 19 11. The pharmaceutical fornul ation
accor di ngresentadnancargowit oflabout48 wi®, further conprising a pH

adj ust er 12 h tical i rdi e i ,
wner el n Wi d 5o TR o S orRBrtlL s RAGSY Gyt Thé k"
phar maceoft i cal fornulation according to claim 12, wherein the pH of
said fornul ation ranges fromabout, 3.0 tQ about 4.5. .  14. The

har mceut | ol T or e bSOV HEt oA CRPASOUSHLYGT PR pH of
sai d fornul atgipn r ; natedticalhyactBBtabl [t
phar maceut i ca(lm)f Orﬁ%%ﬁ@gﬂg@% Inogmg{rel?cﬁg%gf cleail(?rsryl-cl4,§tav\hee?aei n
sai d aquéeRPfdi luent is water. 16. The pharmaceutical formul ation



20. The process according to claim219, further conprising: a) adding
mannitol; b) adding a citrate buffer, c¢) adding at |east one pH
adjuster to forma solution; and d) filtering said solution. 21.The
process according to claim19 or 20, 6urther conpri sing |yophilizing
said solution fromstep (d) to forn1% | yophili zed powder. 22.The

| yophi |l i zed powder produced by the process of claim?21l. 23.An article

of manuf ap! Ur RS RGbrairEAB IR, Ao cBiifishge | yophi I zed
powder of cl ai mgtge 24. The e'?(rétic e of manu ac'tﬁlyraehgccordi ng to claim
23, wherein sai @) @siding m@nnited; a syringe or vial. 25.The article of

manuf act ure acc i J further conprising a volunme of at
| east one aqueo&%ﬁ?&'ﬁ%&ﬁg% for reconstitution of said
| yophi | i zed powdpraddify 4t Iphstrarrosi aijuster i@ far asblutios;wridabl e f or

adm ni stration to atient, said formul ati on prepared by
reconstituting F’héﬁﬁPBB%ﬁﬁldi%@'%V\der of claim22 in a volume of at

| east ongy aquaRdsralicky ¥cordifg fo ERinOf9 bP 0P RAHER M drisflg fy%?ﬁ}ﬂ%i?bi on

of any one of clains 1-18 for the preparation of a nedi camen
t r eat i ngsaid selwen fmenasteat(dpta forpa [Yophilirad pifwddrai m 27, wherein said

o vease 55 % Mo AR SHSel Sl o) MimpEEPugerzl S Pal ot 12
for use 23 triabiticl di meatfkactdd compriping ranewrtsinee adbntbioimyutha tiyaphilived
claim BOﬁkoAQeerro icpair%abq di sease is a glionma.
24.  The article of manufacture according to claim 23, wherein said container is
a syringe or vial.
25. The article of manufacture according to claim 23, furth_er comprising a
volume of at l[east one aqueous diluent suitable for reconstitution of said
lyophilized powder.
26. A pharmaceutical formulation suitable for administration to a patient, said
formulation prepared by reconstituting the lyophilized powder of claim 22 in a
volume of at least one aqueous diluent.
27. A use of the pharmaceutical formulation of any one of claims 1-18 for the
preparation of a medicament for treating disease in a patient.
28. The use of claim 27, wherein said disease is a glioma.
29. The use of claim 27, wherein said patient is a human,
30. The pharmaceutical formulation of any one of claims 1-18 for use in
trealing disease.
31. The pharmaceutica] formulation of claim 30, wherein said disease is a

glioma.



