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FORMULATIONS
The invention relates to pharmaceutically stable oxaliplatin solution formulations, to
the method of use thereof in the treatment of cancer tumors, to processes for the preparation
of such formulations and to a method for stabilizing solutions of oxaliplatin,
Kidani et al,. U.S. Patent No. 4,169,846, issued October 2, 1979, disclose cis-
platinum(ll) complexes of isomers (cis-, trans-d, and trans-l isomers) of 1,2-

diaminocyclohexane represented by the general formula

NHZ'\ / RI
| l _ Pl
wherein the stereoisomerism of 1,2-diaminocyclohexane is cis, trans-d, or trans-1; and R' and

R’ represent halogen atoms, or R' and R* may, when taken together, form a group represented

by the formula:
/O\CO /0\?0
¢o OR R
No” }
. \0 LCO

where R’ represents a >CH, group, 2 >CHCH, or >CHCH,CH, group. Cis-oxalato(trans-1-
1,2-diaminocyclohexane)platinum (II) is specifically ldisclosed as example 4(i). The
compounds are stated to possess anti-tumor activity.

Okamoto et al., U.S. Patent No. 5,290,961, issued March 1, 1994, disclose a process
for preparing various platinum compounds including cis-oxalato(trans-1-1,2-cyclohexane-
diamine)platinum (II). A simiiar disclosure is found in EP 617043, published September 28,
1994,

Tozawa et al., U.S. Patent No. 5,298,642, issued March 29, 1994, disclose a process

for optically resolving optically aciive platinum compounds by the use of chiral high
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perfomance liquid chromatography. The resolution of cis-oxalato(trans-d and trans-l-1,2-
cyclohexane-diamine)platinum (IT} is specifically disclosed. Nakanishi et al., U.S. Patent No.
5,338,874, issued August 16, 1994, disclose optically pure cis-oxalato(trans.l-1,2-
cyclohexanediamine)platinum (II) and methods of preparing the same. A similar disclosure
is found in EP 567438, published October 27, 1993.

Okamoto et al., U.S. Patent No. 5,420,319, issued May 30, 1995, disclose cis-
oxalato(trans-1-1,2-cyclohexanediamine)platinum(I) having high optical purity and a process
for preparing the same. A similar disclosure is found in EP 625523, published November 23,
1994,

Masao et al., EP . 715854, published June 12, 1996, disclose a process of compatibly
administering cis-oxalato(1R,2R-diaminocyclohexane)platinum(lI), abbreviated as (“l-
QOHP”), with one or more existing carcinostatic substances and a carcinostatic substance
comprising one or more compatible agents and 1-OHP.

Kaplan et al, Canadian patent application No. 2,128,641, published February 12,
1995, disclose stable solutions of malonato platinum (II) antitumor agents, such as
carboplatin, containing a stabilizing amount of 1,1-cyclobutanedicarboxylic acid or a sait
thereof and a pharmaceutically acceptable carrier, said solution having a pH about 4 to
about 8.

Tbrahim et al., W094/12193, published June 9, 1994, disclose a composition for
jointly administering cisplatin and oxaliplatin, said composition being a frecze-dried
composition containing cisplatin and oxaliplatin in a weight ratio of about 2:1 to 1:2 and a
pharmaceutically acceptable chloride ion-free acidic buffer with a neutral substance being
used as a ballast. |
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Tsurutani et al., EP 436998, published May 27, 1992, disclose a slow-releasing
composition comprising a platinum-containing anticancer agent bound to deacetylated chitin.
A similar disclosure is found in U.S. Patent No. 5,204,107, issued April 20, 1993.

Tbrahim et al., Australian pat;ent application No. 29896/95, published March 7, 1996
(a2 patent family member of WO 96/04904, published February 22, 1996), disclose a
pharmaceutically stable preparation of oxaliplatin for parenteral administration consisting of a
solution of oxaliplatin in water at a concentration in the range of 1 10 5 mg/mL and having a
pH in the range of 4.5 to 6. A similar disclosure is found in U.S. Patent No. 5,716,988, issued
February 10, 1998.

Johnson, U.S. Patent No. 5,633,016, issued May 27, 1997, discloses pharmaceutical
compositions comprising a compound of the camptothecin analog class and a platinum
coordination compound and a pharmacentically acceptable carrier or diluent. A similar
disclosure is found in W(Q93/09782, published May 27, 1993,

Bach et al., EP 393575, published October 24, 1990, disclose a combination therapy
of therapeutically-effective amounts of a cytoprotective copolymer and one or more directly
acting antineoplastic agents for the treatment of neoplastic disease.

Nakanishi et al.,, EP 801070, published October 15, 1997, disclose a process for
preparing various platinum complexes including cis-oxatato(trans-1-1,2-cyclohexane-
diamine)Pt(II).

Oxaliplatin is currently available for both preclinical and clinical trials as a
lyophilized powder which is reconstituted just before administration to a patient with water
for injection or a 5% glucose solution, followed by dilution with a 5% glucose solution. Such
a lyophilized product can, however, have several disadvantages. First of all, the
Iyophilization process can be relatively complicated and expensive to perform. In addition,

the use of a lyophilized product requires that the product be reconstituted at the time of use,
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which provides an opportunity for there to be an error in choosing the appropriate solution for
the reconstitution. For instance, the mistaken use of a 0.9% NaCl solution, which is a very
common solution for the reconstitution of lyophilized products or for the dilution of liquid
preparations, in the reconstitution of a lyophilized oxaliplatin product would be detrimental to
the active ingredient in that a rapid reaction would occur, resulting not only in the loss of
oxalipiatin, but in the precipitation of the species produced. Other disadvantages of a
lyophilized product are:
()  reconstitution of a iyopﬁilized product increases the risk of microbial contamination
qver a sterile product which does not require reconstitution;
(b)  therc is a greater risk of sterility failure with a lyophilized product as compared to a
solution product sterilized by filtration or by heat (terminal) sterilization; and
(¢)  alyophilized product has a potential for incomplete dissolution upon reconstitution
resulting in particles which are undersirable for an injectable product.
It has been shown that in agqueous solutions oxaliplatin can, over time, degrade to
produce as impurities varying amounts of diaquo DACH platin (formula I}, diaquo

‘ NH;\ Pt/oﬂz
[ ]----,Nni' o

2+




10

15

20

WO 99/43355 PCT/GR9I2/00572

DACH platin dimer (formula II) and a platinuﬂ: (IV) species (formula IIT). As the level of
impurities present in any pharmacentical formulation can, and in many ca-scs does, affect the
toxicological profile of the formulation, it would be desirable to develop a more stable
solution formulation of oxaliplatin which either does not produce the above-described
impurities at all or which produces such impurities in significantly smaller quantities than has
heretofore been known.

Accordipgly, a need exists for solution formulations of oxaliplatin in a ready-to-use
(RTU) form, which overcome the above-described disadvantages and which are
pharmaceutically stable over prolonged periods of storage, i.e., 2 years or more. It is
accordingly an object of the present invention to overcome these disadvantages by providing
2 pharmaceutically stable oxaliplatin solution formulation in ready-to-use form.

More specificaily, the present invention relates to a stable oxaliplatin solution
formulation comprising oxaliplatin, an effective stabilizing amount of a buffering agent and a
pharmaceutically acceptable carrier,

' Oxaliplatin, which is known chemically as cisnxﬂam(ml-l,z-cyclohcm&
diamine)platinom (II) (can also be named as [SP-4-2]- (1R,2R)-(cyclohexane-1,2-diamine-
NN (oxalato(2-)-kK*0',0%Jplatinum (), (1,2-cyclohexanediamine-N,N'){ethanedioato(2-)-
0,0'}-{SP-4-2-(1R-trans)]-platinum, cis-[oxalato(1R,2R-cyclohexanediamine)platinum (1)},
{(1R,2R)-1,2-cyclohexanediamine-N,N'J[oxalato(2-)-0,0']platinum, [SP-4-2«(IR-trans)]-

(1,2-cyclohexane-diamine-N,N"){ ethanedioato(2-)-O,0'lplatinurm, 1-OHP, and  cis-
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oxalato(trans-1-1,2-diaminocyclo-hexane(piatinum (II)), and has the chemical structure shown

below,

NH, o_ .0
Np

.. ./ N\ o
.."NHZ 0

is a cytostatic antineoplastic agent which is useful in the therapeutic treatment of various
types of susceptible cancers and tumors, such as , for example, colon cancer, ovarian cancer,
epidermoid cancer, cancers of germinal cells (e.g., testicular, mediastina, pineal gland), non-
small cell lung cancers, non-Hodgkins® lymphoma, breast cancer, cancers of the upper
respiratory and digestive tracts, malignant melanoma, hepatocarcinoma, urothelial cancers,
prostate cancers, small cell lung cancer, pancreatic cancer, gall bladder cancer, anal cancer,
rectal cancer, bladder cancer, small intestine cancer, stomach cancer, leukemia and various
other types of solid tumors.

The preparation, physical properties and beneficial pharmacological properties of
oxaliplatin are described in, for example, U.S. Patents Nos. 4,169,846, 5,290,961, 5,298,642,
5,338,874, 5,420,319 and 5,716,988, European patent application No. 715854 and Australian
patent application No. 29896/95, the entire contents of which are herein incorporated by
reference.

Oxaliplatin is conveniently present in the formulations of the present invention in the
amount of from about 1 to about 7 mg/mL, preferably in the amount of from about 1 to about
5 mg/ml,, more preferably in the amount of from about 2 to abc;ut 5 mg/mL, and in particuiar
in the amount of about 5 mg/mL.

The term buffering agent as used herein means any acidic or basic agent which is
capable of stabilizing oxaliplatin solutions and thereby preventing or retarding the formation

of unwanted impuritics such as diaguo DACH platin and diaquo DACH platin dimer. The
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term thus includes such agents as oxalic acid or alkali metal salts (c..g., lithium, sodium,
potassium and the like) of oxalic acid, and the like or mixtures thereof. The buffering agent
is preferably oxalic acid or sodium oxalate and most preferably is oxalic acid.

The buffering agent is present in the formulations of the present invention in an
effective stabilizing amount. The buffering agent is conveniently present in a molar
concentration in the range of from about 5 x 10°M to about 1 x 102 M, preferably in a molar
concentration in the range of about 5 x 10°M to about 5 x 10°* M, more preferably in a molar
concentration in the range of from about 5 x 10 M to about 2 x 10 M, most preferably in a
molar concentration in the range of from about 1 x 10™ M to about 2 x 10 M, especially in a
molar concentration in the range of from about I x 10* M to about 5 x 10* M, and in
particular in a molar concentration of about 2 x 10* M or about 4 x 10 M.

The term pharmaceutically acceptable carrier as used herein refers to the various
solvents which can be employed in the preparation of the oxaliplatin solution formulations of
the present invention. In general, the carrier will be water, one or more other suitable
solvents, or a mixtare of water and one or more other suitable solvents. Preferably, the carnier
will be either water or a mixture of water and one or more other suitable solvents, and more
preferably, the carrier is water. The water that is used is preferably pure water, i.e., sterile
water for injection, Representative examples of the other suitable carriers (solvents) which
can be utilized according to the present invention include polyalkylene glycols, such as
polyethylene glycol, polypropylene glycol, polybutylene glycol and the like and mixtures
thereof, ethanol, I-vinyl-2-pymolidone polymer (povidone) and sugar solutions of
pharmaceutically acceptable lactose, dextrose (glucose), sucrose, mannose, mannito},

cyclodextrins and the like or mixtures thereof.
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The pH of the oxaliplatin solution formulations of the present invention is generally in
the range of about 2 to about 6, preferably in the range of about 2 to about §, and mofe
preferably in the range of about 3 to about 4.5.

The oxaliplatin solution formmlations of particular interest include those described in
tiae accompanying cxamples and so formulations substantially as defined in the
accompanying examples are provided as a further feature of the present invention.

As mentioned above, oxaliplatin is a cytostatic antineoplastic agent which is useful in
the therapeutic treatment of various types of susceptible cancers and tumors. Thus, the
present invention also provides a method for treating cancer or a solid tumor in a mammal
which comprises administering to said mammal an effective amount of an oxaliplatin solution
formulation of the present invention.

The present invention further relates to th;s use of an oxaliplatin solution formulation
of the present invention for the preparation of a medicament for treating cancer or a solid
tumor in a mammal.

The present invention further relates to a method for stabilizing a solution of
oxaliplatin which comprises adding an effective stabilizing amount of 2 buffering agent to
said solution. In a preferred aspect of this method, the solution is an aqueous (water) solution
and the buffering agent is oxalic acid or an alkali metal salt thereof.

The present invention further relates to a process for preparing the oxaliplatin solution
formulations of the present invention which comprises mixing a pharmaceutically acceptable
carrier, a buffering agent and oxaliplatin.

A preferred process for preparing the oxaliplatin solution formulations of the present
invention comprises the steps of:

(@) mixing a pharmaceutically acceptable carrier and a buffering agent, preferably
at about 40 °C;
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(b) dissolving oxaliplatin into said mixture, preferably at about 40 *C;

(c) cooﬁng the mixture resulting from step (b), preferably to about room
temperature, and making up to final volume with a pharmaceutically acceptable carrier;

(d) filtering the solution from step (c); and

(2)  optionally sterilizing the product resulting from step (d).
it should be noted that while the above process can conveniently be carried out either in the
presence or absence of an inert atmosphere, it is preferably carried out under an inert
atmosphere, such as nitrogen.

In a particularly preferred process for preparing the oxaliplatin solution formulations
of the present invention the product resulting from step (d) above is sterilized by filtration or
exposure to heat (terminal sterilization), preferably by exposure to heat.

The present invention further relates to a packaged pharmaceutical product
comprising an oxaliplatin solution formulation of the present invention in 2 sealable
container. The sealable container is preferably an ampoule, vial, infusion bag (pouch), or
syringe. If the sealable container is a syringé, the syringe is preferably a graduated syringe
which allows for the measured (metered) administration of the oxaliplatin solution
formulations of the present invention, and in particular aliows for the measured (metered)
administration of such solution formulations directly into an infusion bag.

It should also be noted that the above-described oxaliplatin solution formulations of
the present invention have, as is described more fully hereinbelow, been found to possess
certain advantages over the presently known formulations of oxaliplatin.

Unlike the lyophilized powdci' form of oxaliplatin, the ready-to-use formulations of
the instant invention are made by a less expensive and less complicated manufacturing

process.
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In addition, the formulations of the instant invention require no additional preparation
or handling, e.g., reconstitution, before administration. Thus, there is no chance that an error
will occur in choosing the appropriate solvent for the reconstitution as there is with a
lyophilized product.

The formulations of the instant invention have also been found to be more stable
during the manufacturing process than the previously known agueous formulations of
oxaliplatin which means that less impurities, c.g., diaquo DACH platin and diaquo DACH
platin dimer, are produced in the instant formulations than in the previously known aqueous
formulations of oxaliplatin.

The formulations of the instant invention can also be sterilized by filtration or
exposure to heat (terminal sterilization) without adversely affecting the quality of the
formulations.

These and other advantages of the formulations of the instant invention will become
more evident upon further consideration of the instant specification and claims.

The formulations of the present invention arc generally administered to patients,
which include, but are not limited to, mammals, such as, for example, man, by conventional
routes well known in the art, For example, the formulations can be administered to patients
parenterally (e.g., intravenously, intraperitoneally and the like). The formulations are
preferably administered parenterally and in particular are administered intravenously. When
infused intravenously, the formulation is generally administered over a period of up to 5 days,
preferably over a period of up to_24 hours and more preferably over a period of 2 ta 24 hours.

It will also be apparent to those skilled in the art that the oxaliplatin solution
formulations of the present invention can be administered with other therapeutic and/or

prophylactic agents and/or medicaments that are not medically incompatible therewith,
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The percentage of active component, i.e., oxaliplatin, in the formulations of the
present invention may be vanied so that a suitable dosage is obtained. The dosage
administered to a particular patient is variable depending upon the clinician’s judgment using
as criteria: the route of administration, the duration of treatment, the size, age and physical
condition of the paticnt, the severity of the condition, the potency of the active component
and the patient’s response thereto. An effective dosage amount of the active component can
thus readily be determined by the clinician after a consideration of all criteria and using his
best judgment on the patient’s behalf. In general, the active component of the formulations of
the present invention can be administered to patients in doses ranging from about 10 mg/m? to
about 250 mg/m?, more preferably from 20 mg/m? to about 200 mg/m? and most preferably
from about 30 mg/m® to about 180 mg/m®. The preferred dosing regimen for oxaliplatin
includes administration of repeated dosages of oxaliplatin in cycles of 1 to 5 days at intervals
of 1 to 5 weeks.

The following examples will further iHush'ate the invention without, however,
limiting it thereto. All temperatures are expressed in degrees Celsius (°C).

The formulations of Examples 1-14 set forth in Tables 1A and 1B were prepared by
the following general procedure:

Dispense hot water (40 *°C) for injection (W.F.1.) and bubble through with filtered
nitrogen for approximately 30 minutes,

Transfer an appropriate amount of the W.F.L required to 2 suitable mixing vessel
while maintaining under nitrogen. Set aside the remsimng W.F.L to make up to the final
volume,

Weigh appropriate buffering agent (either in the form of a solid or preferably in the
form of an aqueous buffer solution of the appropriate molarity) into a suitable container and

transfer to the mixing vessel (rinse container with part of the remaining W.F.L). Mix,e.g.,on
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-12-
a magnetic stirrer/hotplate, for approximately 10 minutes or, if necessary, until ali of the
solids have dissolved, while keeping the temperature of the solution at 40 °C.

Weigh oxaliplatin into a suitable container and transfer to the mixing vessel (rinse
container with part of the remaining hot (40 °C) WF.I). Mix, e.g, on a magnstic
stirrer/hotplate, until all of the solids have dissolved, while keeping the temperature of the
solution at 40 °C.

Allow the solution to cool to room temperature, then make up to the final volume with
the remaining W.F.L

Filter the solution under vacuum through a 022 pm filter (e.g., a millipore type GV,
47 mm diameter filter).

Fill the solution under nitrogen into suitable sterilized and sealable containers (e.g.,
vials or ampoules) using a filler unit, e.g, a sterile 0.2 pm disposable hydrophilic filler unit
(Minisart - NML, Sartorius), with the sealable containers being purged with nitrogen before
filling and the headspace being purged with nitrogen before sealing.

Autoclave, i.e., terminally sterilize, the solution for 15 minutes at 121 °C using, for
example, an SAL (PD270) autoclave.

It should be noted that while the above process has preferably been carried out under
an inert atmosphere, such as nitrogen, the formulations of the instant invention can also be

conveniently prepared in the absence of such an mert atmosphere.

TABLE 1A
Brampie] | Examplel { Example3 | Exempled | ExanvleS | Exapple$
Ingredient | 0.00001M | 0.00005M | 0.0001M | 00003M | 0000SM 0.00t M 0.002M
sodium sodium sedium sodium sodivm sodium sodium
oxalate oxalate oxalate oxalate oxalate oxalate oxalate
Oxaliplatin 5.000g 5.000 g 5.000 ¢ 5000 g 50008 50008 5.000 g
Water for
injection | 1000mL | 1000mL | 1000mL | 1000mL | 1000mi | 1000mL | 1000mL
Amount
sodium 1.340mg | 6.700mg 1PBA0mg | 4020mg | 67.00mg | 134.00mg | 268.00mg
oxalate

Note: The sealable containers which were utilized for the formulations of Examples 1-7 were

20 mL clear glass ampoules.
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TABLE 1B

Example® | Exprople9 | Example 10 | Examelell | Example 13 | Exampleld | Example i
Ingredient | C.00001 M | 0.00005 M 0.0001 M 0.0003 M 0.0005 M 0.001 M 0.002M
oxalic acid | oxalic acid ! oxalic acid axalic acid oxalic acid pxalic acid oxalic acid
Oxaliplatin 5.000 g 5.000 g

5.000g 5.000g 5.000 ¢ 5000 5.000 g
Water for
injection 1000 mL 1000 mL 1000 mbL 1000 mL 1000 mL 1000 mi. 1000 mL
Amount
Cralic 1.260 mg 6.300 mg 1260 mg 37.80mg 63.00mg 126.10 mg 252.10mg
Acid*

Note: The sealable containers which were utilized for the formulations of Examples 8-14
were 20 mL clear glass ampoules.

*

Oxalic acid is added as the dihydrate; the weights shown here are of oxalic acid
5 dihydrate added.

The formulations of Examples 15 and 16 set forth in Table 1C were prepared in a
manner similar to that described above for the preparation of the formulations of Examples 1-

14.
TABLE 1C
Ingredient Example 15 Exampic 16
0.0002 M oxalic acid | 0.0004 M oxalic acid
Oxaliplatin 7.500g _ 7500g
Water for injection 1500 mL 1500 mL
Amount Oxalic Acid* 3782 mg 75.64 mg

10 Note: The sealable containers which were utilized for the formulations of Examples 15-16
were 20 mL clear glass ampoules.

*

Oxalic acid is added as the dihydrate; the weights shown here are of oxalic acid
dihydrate added.

The formulation of Example 17 set forth in Table 1D was prepared in 2 manner
15  similar to that described above for the preparation of the formulations of Examples 1-14,
except that: (a) the solution was filled into the sealable containers in the absence of nitrogen
(i.c., in the presence of oxygen); (b) the sealable containers were not purged with nitrogen

before filling; (c) the headspace was not purged with nitrogen before sealing the containers;

and (d) the sealable containers were vials rather than ampoules.
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-14 -
TABLE 1D
Ingredicnt Example 17
0.0002 M oxalic acid
Oxaliplatin 10.000 g
Water for injection 2000 mL
Amount Oxalic Acid* 50.43 mg

Note: 1000 ml of the solution formulation of Example 17 was filled into 5 mL clear glass
vials (4 mL of solution per vial) which were sealed with a West Flurotec stopper [hereinafter
referred to as Exampie 17(a)] and the remaining 1000 mL of the solution formulation of
Example 17 was filled into 5 mL clear glass vials (4 mL of solution per vial) which were
sealed with a Helvoet Omniflex stopper [hereinafter referred to as Example 17(b)].

* Oxalic acid is added as the dihydrate; the weights shown here are of oxalic acid
dihydrate added.

! ion of 0.0005 M Sodium Oxalate Buff
Dispense greater than 2000 mL of water for injection (W.F.1.) and bubble filtered
nitrogen through the water for approximately 30 minutes.
Transfer 1800 ml of the W.F.I. into a 2000 mL Schott bottle and maintain under an N,
cloud. Set aside the remainder (200 mL) to make up the final volume.

Weigh sodium oxalate (134.00 mg) into a weighing boat and transfer into the Schott

. bottle (rinsing with approximately 50 mL of WFL).

Stir the mixture on a magnetic stirrer/hotplate unti} all of the solids have dissolved.

Transfer the solution to a 2000 mL volumetric flask and make up to 2000 mL with
W.F.L and then purge the headspace of the flask with nitrogen before stoppering.

The various other sodium oxalate and oxalic acid buffer solutions set forth in Tables
1A, 1B, 1C and 1D were prepared following a procedure similar to that described above for
the preparation of the 0.0005 M sodium oxalate buffer solution,

Example18

For comparative purposes, an aqueous oxaliplatin formulation, such as those disclosed
in Australian patent application No. 29896/95, published March 7, 1996, was prepared as
follows:

Dispense greater than 1000 mL of water for injection (W.F.I.) and bubble filtered
nitrogen through the solution for approximately 30 minutes. Stir on a magnetic stirrer/
hotplate and heat the W.F.L to 40 °C.

Transfer 800 ml. of W.F.1. into a 1000 mL Schott bottle and maintain under an N,
cloud. Set aside the remainder of W.F.I. (200 mL) to make up the final volume.
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Weigh oxaliplatin (5.000 g) into a small glass beaker (25 mL) and transfer into a
Schott bottle, rinsing the beaker with approximately 50 mL of hot W.F.L

Stir the mixture on a magnetic stirrer/botplate until all of the solids have dissolved,
while keeping the temperature at 40 °C.

Allow the solution to cool to room temperature, then transfer it to a 1000 mL
volumnetric flask and make up the flask to 1000 mL with cool (approximately 20 °C) W.F.1.

The solution was filtered into a 1000 mL flask through a Millipore type GV, 47 mm
diameter, 0.22 um filter using a vacuum line.

The solution was then filled into washed and sterilized 20 ml. glass ampoules using a
sterile 1.2 pm disposable hydrophilic filter unit (Minisart - NML, Sartorius). The ampoules
were purged with nitrogen before filling and the headSpaée was purged with nitrogen before
scaling. _

Twenty-three of the ampoules were kept unautoclaved {hercinafter referred to as
Example 18(a)], i.e., they were not terminally sterilized, and the remaining 27 ampoules
[hereinafter referred to as Example 18(b)] were autoclaved for 15 minutes at 121 °C using a
SAL (PD 270) autoclave.

Stability Studies

In the stability studies described hercinbelow, the following chromatographic methods
were utilized to evaluate the stability of the various oxaliplatin solution formulations.

The percentage of the platinum (IV) species, the unspecified impurities and

oxaliplatin was determined by high performance liquid chromatography (HPLC) using a

Hypersil™ C18 column and a mobile phase containing dilute orthophosphoric acid and
acctonitrile. Under these conditions, the platinum (IV) species and oxaliplatin had retention
times of approximately 4.6 and 8.3 minutes, respectively.

The percentage of the diaquo DACH platin and the diaqguo DACH platin dimer, as
well as the unspecified impurities referred to in Tables 4-8, was determined by HPLC using a
Hypersil™ BDS CI18 column and a mobile phase containing phosphate buffer and
acetonitrile. Under these conditions, the diaquo DACH platin and diaquo DACH platin dimer
had retention times of approximately 4.3 and 6.4 minutes respectively, whereas oxaliplatin
eluted with the solvent front.
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xaliplatin in varjous aqueous buffers

A 2 mg/ml oxaliplatin soiution in a 0.0005 M sodium oxalate buffer solution {0.0670
mg/mL of sodium oxalate} was prepared in a manner similar to that described above for the
preparation of Examples 1-14 and the stability of this solution , as well as various other
oxaliplatin solutions (2 mg/mL) in a range of commonly used aqueous buffer sofutions, was
analyzed. The results obtained when each solution was stressed for approximately one month
at 40 °C are given in Table 2.

TABLEZ
Buffer Initial Assay Assay after ~1 month at 40 °C
{% of theoretical) {% of theorctical)
0.0005M sodium oxalate 102.1 98.8
0.1M citrate, pH 3 1004 63.6
0.1M citrate, pH 5 958 24.7
0.1M acetate, pH 5 100.3 76.5
0.1M tris, pH 7 80.1 1.0
0.1M tris, pH 9 221 0.0
0.1M glycine, pHi3 96.8 0.1
0.1M i 9 49.7 0.0
0.1M phosphate, pH 7 984 19.0

These results demonstrate that oxaliplatin was not stable in varions commonly used
aqueous buffer solutions, such as citrate, acetate, tris, glycine and phosphate buffers when the
solution was stressed. However, it was discovered that stable aqueous solutions of oxaliplatin
can be obtained when a buffering agent, such as oxalic acid or an alkali metal salt thereof,
¢.g., sodium oxalate, is utilized.

toclaved oxaliplaiin solutions in oxalate buffe;

A 2 mg/mL oxaliplatin solution in a 0.01 M sodium oxalate buffer (1.340 mg/mL of
sodium oxalate), with a sample solution pH of approximately 4, was prepared in a manner
similar to that described above for the preparation of Examples 1-14. The stability results for
this solution after 0, 1, 2 and 3 autoclave cycles (with each cycle lasting 15 minutes at 121°
C) are summarized in Table 3.

TABLE 3
Diaguo DACH | Diaquo DACH Plationm
Number of Asssy Platin Platin Dimer (IV) Species | Total Impurities

Autoclave Cycles (mg/mL) (% w/iw) (% wiw) (% wiw) (% wiw)

0 2.03 ND <0.01 ND <0.01 0.02 0.02
1 {15 min/121°C) 1.96 ND <0.01 ND <0.01 0.06 0.05
2 (30 min/121°C) 2.01 ND <0.01 ND <0.01 0.09 0.10
3 (45 min/121°C) 1.97 ND «<0.0% ND <0.01 0.12 0.15

ND = None Detected
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A 5 mg/mL oxaliplatin solution in a 0.0002 M oxalic acid buffer and a 5 mg/mlL
oxaliplatin solution in a 0.0004 M oxalic acid buffer were prepared, both in the presence and
the absence of oxygen, in a manner similar to that described above for the preparation of
Examples 1-16. The stability results for these solutions after 0, 1, 2 and 3 autoclave cycles
(with each cycle lasting for 15 minutes at 121°C) and three autoclave cycles of 15 minutes at
121°C and a fourth autoclave cycle lasting for 75 minutes at 121°C (total 120 minutes) are

summarized in Table 3A.
TABILE 3A
Diaquo Diaquo Total Total
5 mg/mlL Time at DACH DACH PYIV) Unspecified Chromatographic
Oxaliplatin 121°C Platin Platin Dimer Species Impurities Impurites
in: {anin) (% wiw) (% wiw) (% wiw) {% wiw) (% wiw)
0.0002M H 0.10 ND <0.01 ND <0,003 ND < 0.03 0.10
oxalic acid 15 (1 cycle) 0.13 ND <0.01 ND <0.003 T<0.03 D.13
manufactured | 30 (2 cycies) 0.10 ND <0.01 T«<0.01 T<0.03 0.10
under nitrogen { 45 (3 cycles) 0.10 ND <0.01 T <001 T<0.03 0.10
120 (4 cycles) 0.09 ND <{).01 T <0.01 T<0.03 0.09
0.0002M 0 0.14 ND <0.01 0.02 T <0.05 0.16
oxadic acid 15 (1 eycle) 013 ND <0.04 0.01 T <0.05 0.14
manufactured | 30 (2 cycles) 0.1 ND <0.01 T <0.01 T <0.05 0.14
under oxygen | 45 (3 cycies) 0.12 ND <0.01 T <0.01 T <0.05 .15
120 {4 cycles) 0.12 ND <0.01 T <0.01 T <0.05 0.16
0.0004M 0 0.14 ND <0.01 T <0.0} T <0.05 0.14
oxalic acid 15 (1 cycle) 0.14 ND <0.01 T <0.01 T <0.05 0.14
manufactared | 30 (2 cycles) 0.12 ND <0.01 T <0.01 T <0.05 0.12
under nitrogen | 45 (3 cycles) 0.11 ND <0.01 T<0.01 T<0.05 .11
120 (4 cycles) 0.12 ND <0.01 T <0.01 T <0.05 0.12
0.0004M 0 013 ND <0.01 002 ND <0.05 0.15
oxalic acid 15 (1 cycle} 0.1 ND <0.01 0.01 T <0.05 0.14
manufaciured 30 {2 cycles) 013 ND <0.01 0.0t T <D.C5 0.14
under oxygen | 45 (3 cycles) 0.11 ND <0.01 0.01 T <0.05 0.12
120 {4 cycles) 0.11 ND <(.01 T <0.0t T <0.05 0.11

ND = Not detected

T = Trace

The above results demonstrate that the oxalipiatin solution formulations of the present
invention can be terminally sterilized without adversely affecting the quality of the

formulation.

Sighili lics for formulations of Examples 1-17

The oxaliplatin solution formulations of Examples 1-14 were stored for up to 6

months at 40° C and the stability results of this study are summarized in Tables 4 and 5.
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TABLE 4
Sodium Diaquo Diagquo DACH | Unspecified
Example | Oxalate | Timeat | Measured { DACH Platin | Platin Dimer Impuritics
No. Molarity | 40°C pH (% %) (%) (%)
1 0.00D01 | initial 526 0.20 0.15 0.03
0.00001 | 1 month 525 021 0.15 0.13
2 0.00005 { initial 5.75 0.18 0.12 0.04
0.00005 | 1 month 5.32 0.16 0.11 0.12
3 0.0001 initial 5.64 0.14 o1 0.05
0.0001 1 month 533 0.14 0.08 0.11
4 0.0003 imitial 5.77 0.09 0.07 0.06
0.0003 | 1 month 5.74 0.10 0.07 0.10
5 0.06005 initial 5N 0.06 0.06 0.06
0.0005 | 1 month 5.68 6.08 0.05 0.08
5 0.001 initial 5.48 0.04 0.04 0.06
0.001 1 month 5.85 0.05 0.03 0.07
7 0.002 initial 5.90 0.06 0.03 0.06
0002 | 1month 6.02 0.03 trace <0.03 0.05
TABLES
Diaquo DACH Diaquo Unspecified
Example | Oxalic | Timeat | Measured Platin DACH ith
No. Acid 40°C pH (%Y. Platin Dimer (%~/)
Molarity (%)
8 0.00001 { initial 592 0.22 - 017 0
0.00001 } 1 month 523 0.27 0.19 0.04
9 0.00005 | initjal 4.40 0.15 0.05 0
0.00005 | 1 month 471 0.16 0.03 0.02
10 0.0001 mitial 3.70 0.13 trace <0.03 0
0.0001 | 1 month 4.10 0.12 ND <0.01 .02
0.0001 ! 3 month 3.94 0.13 ND <0.01 trace <0.03
0.0001 | 6 month 4,17 0.13 ND <0.01 trace <0.03
11 0.0003 initial 347 0.13 ND <0.01 ]
00003 | imonth | 3.52 ot ND <0.01 0.01
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TABLE 5 (con't.)
Diaguo DACH Diagquo Unspecified
Example | Oxalic { Timeat | Mcasured Platin DACH it
No. Acid 40°C pH (%) Platin Dimer W™
Molarity (%)
0.0003 | 3 month 3.56 0.12 ND <0.01 trace <0.03
0.0003 | 6 month 348 0.10 ND <0.01 trace <0.03
12 0.0005 initial 128 4.12 ND <0.01 |
0.0005 | 1 month 335 0.10 ND <0.01 0.01
0.0005 | 3 month 3.30 0.13 ND <0.01 “trace <0.03
0.0005 | 6 month 334 0.11 ND <0.01 trace <(0.03
13 0.001 initial 3.05 0.13 ND <0.01 0
0.001 1 month 3.02 0.11 ND <0.01 0.01
14 0.002 initial 285 0.14 ND <0.01 0
0.002 1 month, 270 0.13 ND <0.01 0.01
ND = None Detected.

The oxaliplatin schution formulations of Examples 15 and 16 were stored for up to 9

months at 25°C/60% relative humidity (R¥) and 40°C/75% relative humidity (RH) and the

5  stability results of this study are summarized in Table 6.

TABLE 6
Example | Oxalic Time Measured | Diaquo Diaquo Platinum (TV) Total
No. Acid pH DACH DACH Species Chromato-
Molarity Platin Platin Dimer (%™1,) graphu:
%™ (% ) Impurities
{% ")
15 0.0002 Initial 3.83 0.10 ND <0.01 ND <0.003 0.10
0.0002 1 Month 75 0.12 ND <0.01 Trace 0.12
_(25°C/60%RH) < (.01
0.0002 1 Moath 3.78 0.13 ND <0.01 Trace 0.13
(40°C/75%RH) < (.01
0.0002 3 Months 4.13 .10 ND <0.01 Trace 0.10
_(25°C/60%RH) < 0.01
0.0002 3 Months 4.16 0.12 ND <0.01 Trace 0.12
{40°C/75%RH) <0.01
0.0002 6 Months 345 0.12 ND <0.01 Trace 0.12
(25°C/60%RH) <0.0]
0.0002 6 Months 3.52 0.11 ND <0.01 Trace 0.11
40°C/75%RH) < Q.01




TABLE 6 (con't)
Exampie | Oxalic Time Measured | Diaquo Diaquo Platinum (IV) Tatl
No. Acid pH DACH DACH Species Chromsto-
Molarity Platin Platin Dimer a™) graphic
(%) (% ") Impurities
(% "1,)

0.0002 5 Mouoths 3,62 0.14 ND <0.01 Trece 0.14
(25°C/60%RH) < 0.01

0.0002 9 Months 3.64 0.11 ND <0.01 Trace 0.11
_(40°C/75%RH) <0.01

16 0.0004 Initial 3.45 0.10 ND <0.01 Trace 0.10
<0.01

0.0004 1 Moath 3.40 0.13 ND <0.01 Trace 013
' (25°C/60%RH) <0.01

0.0004 1 Month 3144 0.12 ND <0.01 Trace 0.12
(40°C/75%RH) < 0.01

0.0004 3 Months 3.59 0.11 ND <D.01 Trace D.11
(25°CI60%RH) <0.01

G.0004 3 Months an 0.12 ND <0.01 Trace 0.12
{40°C/15%RH) <0.01

0.0004 6 Months 3.4 0.11 ND <0.01 Trace 0.11
(25°C/60%RH) <49.01

0.0004 6 Months 326 0.11 ND <0.01 Trace 0.11
(40°C/T5%RH) < 0.01

0.0004 9 Months 326 0.12 ND <0.01 Trace 0.12
(25°C/60%RH) <0.01

0.0004 9 Monihs i 0.12 ND <0.01 Trace 0.12
40°C/75%RH) <0.01

ND = None Detected.

The oxaliplatin solution formulations of Examples 17(a) and 17(b) were stored for up

to 1 month at 25°C/60% relative humidity (RH) and 40°C/75% relative humidity (RH) and

5  the stability results of this study are summarized in Table 7.

TABLET ,
Exagmple | Oxalic Time Measured | Diaque Diaquo Platimum Ungpecified
No. Acid pH DACH DACH {IV) Species |  Impurities
Molarity Platin | Platin Dimer ") {%™1)
67l | 6
17(a) 0.0002 Injtial 3.81 0.13 ND <0.01 0.02 Trace
<0.03
0.0002 1 Month 382 0.12 ND <0.01 0.03 Trace
(25°C/60%RH) <0.05
_ 0.0002 1 Month 3.79 0.13 ND <0.01 0.05 0.13
(40°Cr15%RH)
17(b) 0.0002 Initial 353 Q.14 ND <101 003 0.05
0.0002 1 Month an 0.12 ND <0.01 0.07 0.16
(25°C/60%RH)
0.0002 1 Month .73 0.12 ND <0.01 0.09 0.07
A0°CI75%RH)

ND = None Detected.
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The results of the;.se stability studies demonstrate that buffering agents, such as sodium
oxalate and oxalic' acid are extremely effective in controlling the levels of impurities, such as
diaquo DACH platin and diaquo DACH platin dimer, in the solution fonmulations of the
present invention.

tabilj jv eld
The unbuffered oxaliplatin solution formulation of Exampic 18(b) was stored for one

month at 40°C and the results of this stability study are summarized in Table 8.

IABLE S
Diagquo Diaquo Unspecified
Time at 40 °C Measured DACH Platin DACH Platin Impurities
PH Ce™/) Dimer (%)
")
Initial 547 0.27 0.16 0.04
1 Month 5.27 0.23 0.16 0.14

In addition three separate batches of an aseptically prepared (i.e., prepared under
aseptic conditions but not autoclaved) solution product (2 mg/mL of oxaliplatin in pure
water) were prepared in a manner similar to that described in Example 18(a) and the batches
were stored at ambient temperature for approximately 15 months. The results of this stability

study arc summarized in Table 9.

TABLE9
Diaquo DACH Diaquo DACH
Platin Platin Dimer
Batch No. Temperature (%) ()
A Ambient 0.34 0.29
B Ambient 0.36 0.28
C Ambicnt 0.28 0.29
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What §s Claimed Is:
1. A stable oxaliplatin solution formulation comprising oxaliplatin, an effective
stabilizing amount of a buffering agent and a pharmaceutically acceptable carrier.
2, A formulation according to claim 1 wherein the pharmaceutically acceptable carrier is
water and the buffering agent is oxalic acid or an alkali metal salt thereof,
3. A formulation according to claim 2 wherein the buffering agent is oxaﬁc acid or
sodium oxalate.
4, A formulation according to claim 3 whereir_l the buffering agent is oxalic acid.
s. The formulation according to any one of claims 1-4 wherein the amount of buffering
agent is a molar concentration in the range of from

(2) about S x 10° M to about 1 x 10? M,

(b) about 5 x 10° M to about 5x 10° M,

(c) about S x 10° M to about 2x 10° M,

(d) about 1 x 10*Mto about2x 10° M, or

(e) about 1 x 10* M to about 5 x 10° M.
6. A formulation according to claim 5 wherein the amount of buffering agent is a molar
concentration in the range of from about 1 x 10 M to about 5 x 10“M.
7. A formulation acording to claim 6 wherein the amount of buffering agent is a molar
concentration of about 2 x 10* M.
8. A formulation according to claim 6 wherein the amount of buffering agent is a molar
concentration of about 4 x 10 M.
9. A formulation according to any one of claims 1-8 wherein the amount of oxaliplatin is
from about 1 to about 7 mg/mL.
10. A formulation accerding to any one of claims 1-8 wherein the amount of oxaliplatin is

from about 1 to about 5 mg/mL.
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11. A formulation according to any one of claims 1-8 wherein the amount of oxaliplatin is
from about 2 to about 5 mg/mL.

12. A formulation according to any one of claims 1-8 wherein the amount of oxaliplatin is
about 5 mg/ml..

13. A formulation according to claim 4 wherein the amount of oxaliplatin is about 5
mg/mL and the amount of buffering agent is a molar concentration of about 2 x 10~ M.

14 A formulation according to claim 4 wherein the amount of oxaliplatin is about 5
mg/mL. and the amount of buffering agent is a molar concentration of about 4 x 10 M.

15. A formulation according to any of claims 1-14 for use in medicine.

16.  The use of oxaliplatin in preparing a formulation according to any one of claims 1-14
for lreatiné cangcer.

17.  The use of oxaliplatin in preparing 2 formulation according to any one of claims 1-14
for treating a solid tumor,

18. A method for treating cancer in a mammal which comprises administering to said
mammal an effective amount of a formulation according to any one of claims 1-14.

19. A method for treating a solid tumor in 2 mammal which comprises administering to
said mammal an effective amount of a formulation according to any one of claims 1-14,

20. A method for stabilizing a solution of oxaliplatin which comprises adding an effective
stabilizing amount of a buffering agent to said solution,

21. A method according to claim 20 wherein said solution is an aqueous solution and the
buffering agent is oxalic acid or an alkali metal salt thercof,

22. A process for preparing a formulation according to any one of claims 1-14 which
comprises mixing a pharmaceutically acceptable carrier, 2 buffering agent and oxaliplatin.

23. A process for preparing a formulation according to any one of claims 1-14 which

comprises the steps of:
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(1)  mixing a pharmaceutically acceptable carrier and a buffering agent;

(b) dissolving oxaliplatin into said mixture;

(¢)  cooling the mixture resulting from step (b) and making up to final volume with
the pharmaceutically acceptable carrier;

(d) filtering the solution resuiting from step (c); and

(e}  optionally sterilizing the product resulting from step (d).
24. A process according to claim 23 wherein said process is carried out under an inert
atmosphere.
25. A process according to claim 23 wherein the product resulting from step (d) is
sterilized by exposure to heat.
26, A packaged pharmaceutical product comprising a formulation according to any one of
claims 1-14 in a sealable container.
27. A packaged pharmaceutical pﬂct according to claim 26 wherein the container is an
ampoule, vial, infusion bag or syringe.
28. A packaged pharmaceutical product according to claim 27 wherein the container is a
graduated syringe.
29. A method for the measured administration of a formulation according to any one of
claims 1-14, which comprises adminstering said formulation from a graduated syringe.

30. The invention as substantially hereinbefore described.
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1. REHRFFIMEZHN, SARLYAHS. ARABATITNHE
7 0l o 5T 35 A AR,

2. BAEELE1AEGHN, AP THRARAKEZLKR, EFANLE
REARLEE.

3. BRAZX2HEGHN, A TPEFPNAETRILERA.

4. PAERXIHEGHN, R TPRPANLER.

5. BMAZK 1-4 PHE—RNEGHN, A FPABRREELFTH
BAMNSLSEERNY

(a) #5x10° M~ % 1x10"° M,

(b) #5x10° M~ % 5% 10° M,

(c) #5x10° M~ # 2% 10° M,

(dy 110" M- & 210" M,

(e) 1x10" M~ & 5x10" M.

6. RAZELSMRGHAN, AT ABEERREAFTHRAEMNNYS
FEBAL 110 M- £ 5x10" M.

7. RAZROMENEN, AP BRRIEAFTHEF NS E
H % 2x10" M.

8. MAELK6MANHN, ATAERRALTFTHRI NG E
A& 4x10" M.

9. RAEK1-8PH—FANESGHMN, R PRIANHLHETHSY
1~ # 7 mg/ml.

10, RABK 1-8 FHE—FANAEGEHN, X PRIALNTSHY
1~ # 5 mg/nL. ‘

11, BRA K 1-8 P4—RAMEHEN, X PRI AHHEHS
2~ 4 5 mg/mL.

12. MAIZE1-8 PHE—AMEHHHN, X FRIANBHESS
mg/mL.

13. BARRKAMEHEAMN, X PRFHHHFHY 5 ng/nl,
AEREEATHOBIMNGENSHS 2% 10" M.

14, RAZR4HEHHEN, XPRIAAGFHAHS 5 ng/ol,
RERRELEFHZRING TSNS 4x10" M

1
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16. A AMERNERTHIFMBERANEL 1-14 £ —FHK
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PHE—-FAEGRENER FHERAL B,

19, ZHFRLGBEHRBOFTE, ROERARITIORALEK
1-14 Y HE—RHENHEHMNER THREBAERLSHH.

20. RERFHAXBAG T %, ROEOREER P AKH AR
EEGEAM.

21. RAILK 20RO Fk, A PHRERRSAER, &Y
HNRERIERLE E.

22. HERAEZR -4 FPHE—-RAHFRPNSFTE, RaERT
HAEK., MR iyH AR TRe.

23. HEBRAZL -4 PE-—FAREHEMNGFTE, KXaETH
v &

(a) A THMBAPEFH;

(b) RS ABERTHERS WP,

() RIROFHNRGVAFLEER, FATHRAEKIL
ERAEM

(d) TBFH()FHGER; AR

(e) AWK IR WFHAGFRXHE.

24, BAERK2HEGTE, RVYEFTERERBLATHS
.

25. A EEX 23RN F %, ATFRAFHNG > B ddmik
XH.
26 —FHEERHH TR, RETEHESTLARMAEL 1-14
PHE—RAEGHH.

27. BAZX 26 R OE G HW >R, R PEZIAEHR. PK.
MEEXEHRS.

28. BAIZR2THRECENHEH >R, R PEBRFTHNANE

2
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W BRI EE.

Okamoto %, £ 1994 3 A 1 A HEA G LB+ A 5,290, 961 ¥,
AFTHECEM-EBRE (B-1-1,2-F TR B4 (IDAEARN
4o FE. £ 199459 A 28 AAF6) EP 617043 T 4.4
L& 2 F.

Tozawa ¥, £ 1994 3 A 29 B A 5 £ B+ #] 5, 298, 624 ¥
ARTHAFHRHZRBEEEXAEHRFH#ATFTRANL LSS
., BRAFTH-E8MRE (A-dFE-1-1, 2-3R 5= 8) 44 (I1)
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#4934 . Nakanishi %, £ 1994 58 A 16 HAAHLH LA
5,338,874 ¥, AF T AFLEH-LRRE (A-1-1,2-FRTEI)
HOADAXHEFE. 1993 5F 10 B 27 B A 59 EP 567438 v 4.4
X pLag .

Okamoto ¥, 7 1995 % 5 A 30 A& A ¢y £ B 4] 5, 420, 319 ¥
AFTREABHAFEGM-FRIES (L-1-1, 2-30 B =A%) 44 (11)
BEFHEFE, 19945 11 A 23 B A4 EP 625523 P £y
2 FF.

Masao ¥, 4 1996 %6 A 12 H A% EP 715854 ¥ A T Xi-
FRAES R R-ZRKEFTR)HALD), HBH ( “1-0HP” ), 5
—HXSHAAGHBRWRARLSF — X 3 #HAE XM F 1-0HP #9
HAEY R RALL B ik,

Kaplan ¥, £ 1995 %2 B 12 B A s mE k4 8] Pk 2, 128, 641
PAFTABBREGBIDENAN O FHS S HFRZEN 1, 1-3F
TR-RBAA S THARRGBIER, MMEZRGpHIER Y
4~ 45 8. '

Ibrahim %, & 19946 A 9 B A 74 W094/12193 YA F T M
BERSANMBALLBGELY, HRASG WAL TRELY, £
SEITFTHRAAG2:1 ~ 1:20MAPRTHBRBFARBIER
HTRBRGTHEAGRLAETHRBE F R,

Tsurutani %, £ 1992 %5 A 27 B A& EP 486998 P A F T
SHRELLBEATFTERBLN 2B ENBNAEHEA LY. £ 1993
FA4R208FAHEAEFA 5, 204, 107 FATELE XG0,

Ibrahim %, £ 1996 £ 3 A 7T HAFHR XA EL ] d#
29896/95 ( F] 3 & #) % W096/04904, 1996 § 2 A 22 HAF) ¥, 2
FTARATHEBELEGESFAT IR T AN, HEHNMNBRAER
BA1~-5mg/mL G RFFIARERMAK, KX pHH 4.5~ 6. 4 1998
$2A 10 8FAHEBEEH 5, 716, 988 F T ¥l B3] £ 6§ 2.

Johnson, 4 1997 %5 R 27 A #AA Y LB ¥4 5,633,016 P2
FTLAEMNBREN S FARELS D AR THABRALEENY
Hmasd. A 199355 A 27 5 A6 W093/09782 ¥ Tt B.5 X
R AT,
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Bach &, % 1990 % 10 A 24 A A EP 393675 ¥ AF T %7
ERASTHMEREPR AR —HASHRABRFANENBNESL
55 B 7B R P W BRST k.

Nakanishi %, 4 1997 % 10 A 15 B A 7% EP 801070 ¥ 27
THEOKEE-ERRA(R-1-1,2-FeR BB ADEASEH
HEAME T k.

BE, RIAHRETFRABAATEATN XA ELAZXR, X
ARAENLRALEWNIRAERAAS N HEBERLATHEAR,
RERGYHEBERMTHHE, 22, ZHHAEA T RAA 25
. Bh, T EYI LA REST. R, AT ERGER
ELEEARRELER, BALRELENEREARANES/TLLE
ERusg. P, 2RERANHABEATEFLOTRNRMT 0.9%
NaCl &, EXRAFTRATTFRAREREKFNGTRAFTROER,
NP FERRSAE, ZATHLALRERE, RUERRTHH
Bk, ROFHEBMERRTE, AFFRGLEREA:

(a) BATAEEZIFROALEFERE, AT 0 ERENT
AT RG R

b) 5L RXGEPK (BEH) XEHNERTLILK, £ F
FRAARANXAIRGARE, A&

(c) $FFREATRNAFRLLERAOBREY, FEXEF2
HERELGBE.

YEEE, RYABHSREREENAESTARR L LF
F8 K DACH4( X 1), =K DACH & =R 40 (X II)F4h (IV) £ (X
IND#EAMA.
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HTEMHHEANTELANERETA, BERSHRT, A
AR FHYE, R, BEALEARZHRIABEREAN, k&
H-RLRETEERER, BAA AN ERENERTHE L
RRE.

B, FESFPARIDBAGRTHASERAMNGER, AR
ERFMELRERBREFBERNEANR (F2F5HZKMH) 2
HEFEREN., AL, ARG MEARZBERJEFERES
PR R X 25 R 42 3 0 R LR AL e Bk B,

FRERT, XXV TARIHESERLTHM. ARRBREZEEN
N Fo o7 F5 ARG R A AZ R A,
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RV A4, CeARE2HRIM-FRRES(R-1-1,2-FTH=
B) 45 (T1)( B #:4 [SP-4-2]- (IR, 2R)- (3R & ¥E-1, 2-—B:=—k°N, N* (¥
BARA (2-)-k0, 0° )48 (11), (1,2-3ReBR_E-N,N°) [Z-_%# S
(2-)-0, 0°]-[SP-4-2-(1R-R) 144, Ma-[¥ %4 (IR, 2R-5R TR =
B4 (11)], [(1R, 2R) -1, 2-3R &5 =N, N ] [ &4 4 (2-)-0, 0°]
4, [SP-4-2-(1R-BR)]-(1,2-% TR -——B-N,N) [ %4 (2-)-
0,0°]44, 1-OHP, FHE-¥ MRS (K-1-1,2-=RKAFKTR)HUD),
FAEATRAFHLELEH,

0
SE”
"“*-NHZ/ \0 0

CREARFHERNEN, EAFEHEDYZEEFRNRER
A, FRE. AEAZ. @B (b, i, KE. BHER) &,
- mEg. F-TALKRMNEE, LS. LrRAFPNiLE
&, BHEZER. A KA. WIAME. MEBHE. WIEE.
s BEE. LMA. BURE. 1 BE. 8. hHmki i
CEBBPEFHA.

R FBEHETE. HEREPAROHEARREMDLRE
%] 4,169, 846. 5,290, 961, 5,298,642, 5,338,874, 5, 420, 319 #v
5,716,988, B # % #) ik 715854 Fe ik X £+ A ¥ 3§ 29896/95 F
ETRHE, X2 ans4LE,

RAFTANBEERAYG 1~ 7T ng/nL B XEHETEARXAHHAN
b, RAENFAN 1~ 4 5ng/nl, FHRY 2~ % 5 ng/ul, H51H
% 5 mg/mL.

AXBEROREERHNEARBREBREZLFAAERF BREGE
K IEL KRB & & R4 =K DACH 44 = = K DACH 44 — R H 5 B 65 4£47
MR XN, B, ZRAEOEIF - 2EANeE8 N ERO0&
28 (o, £, A, F) AFAARLY. 4 NKAERAER
M, RREER,
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A AAENTHBREAN AR ETHAE. BANGELRAED
BREEAH S 10" M- 4 1%x10° M, RAH5x10°M~ & 5x 107
M, PHEZALHEx10°M~ % 2x10°M, REAL 1x 10" M~ %4 2x10°
M, LERD 1x10"'M~- 4 5x107"M, HHAL2x10"M~-% 4x10"
M.

AIXBEAHABETHERARAABTATRUELALPRFAHE
BREAMGEIHEMN. BF, HAZK, —HRXREIHAACETEHN, X
FAE-FAEZFAALCELENGRSW. Kk, FAEZRIELK
5-#XEFETENGRLSH, EHhEMN, REZK. HFRAHAK
BAENEK, PEAHEEHAA, TATEAXAGECETEE (EMN)
HRABEHOERERE -8B, »RZ-_8. A8, RT-%
FRAEBRAEY; TE, 1-LHE-2- NS RAELY (RLHRER)
FeTH ASLIE, HRB(HEE) . B8, HEH. HES. xHH
FRARSCHHEER,

AXARTHBERANG pH B F LAY 2-H 69X EBA, £
A 2-45 FRBEHI~H 4.5,

HINSABRXEHRTABERN N OIERR XA PRHEN
LN, B, RALEMMEAA T T LG MNED XL Y68
— ¥ 5 fE F J 4L,

LR, RABImEwPRiNEN, KAETEFEHL
VO HEEEPKE. B, FARLRBELSFELDIHBERETAAE
WFk, BAEOEQNE AL DERERTHEALIRTHHE
& E) H.

AERARX—FFREALPNRATHAAERANERE R TRALSD
PR EARBGHH P EE,

AENEFARBERYPANBERGT ¥, BFROEORERER
PRARBBEFOENN, EEFE—ARZRFTEP, BRRSK
(R) Bk, nEFHNRERA AR EL,

AEREFARNEALXNRLSHAERPNG T %, BHikai
HTHRAPE. SAFNPRTHNHARAE.

HEEAXPRANABERINGS AR AT ROETAY
x: ‘
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(a) RETHARAKLZ PN, KkEH 40T 3 17;

(b) WRIFAHEREFERS Y, KR EH 40CHF;

(c) AHFRO)FAGREY, RASHEHER, LATH
A& AR E SRR

(d) SEBFHE(c)FRGER; AR

(o) 4£3&3, RPARIER(DBFINF&.

BYaE, RFPLAFETARFBRTEEIRELERBAR
&4 TS, 22, AALEBEREALRA LA THT.

ERAEXLPAFAH/ERBNSG A HFALRSGTEF, L HE
TRDFINGERBELER SR (BAXH) HTXE, Ktk
.

ALP-FFROEGHHFER, RE-TEHEZ POLE
EPRTANBERNN, AEHEBRARTH, M. WRE (b
B) XEARE. DRETEHIBZBRAEMNE, RAFEHNBZRAZAA
EHERE, 2488 F (HF)AAVRTAHAHEZRFNGLH,
HAAAEBAET (HE) ABEARRENEERAMNNLY,

AREEE, FEToRELLneMEAGTE, LEEALXPR
FRHMERENEAREINC R AMHE NG —EHES.

54 TR ABXGRIAHBERE, KX NS RHAMNGHERE
KA B A FTERE.

Wb, AEXPHNALENARELZBORPALE, b TE.
B, REAANSEADATFFLIRNAREETENT TRAALY
£,

LLER, XX PHMNEHEARPRATCHH AT ALK
PAMEAHBE, ZERELLXPHN LG 2R (=K DACH &%
ZADACHHA-RY) BUFN LG ATAHLKHANF LR Y&
R.

AZPBHNETUABEAI LB (AXE) #TXH, 8KS
R R AR R R

WA —FTHBEERAA AL RE, KX HNHED
FRERIWEREALANE.

BE, AEXPHENBELEAFRA Ao ENLH2BENTE
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¥, BXEOEEAIBRTELIH, A, b, ANTRAEEEKR
£ (Hie, KA, EBAF) #ATEE. AARHANLERER
BEY, HAKAHKRALEYE., SHERAZEN, AHN - kX
S XML E, RABKE 24 e ames, EHhks 2~24
SN CRDEE TR

HFRAGRBERAARRET, EOHZLELLXALFAHERBMNT
AERECEZARDNRALENET N/ RAGHN /X —R
B,

AZRHMNFERUSHFRITAAGEIRTALEY, dit
MEFELONE. FTHEZEZHLENERBERENRSGHN R
T, RRATAHNE: L#HEE, 2rHegwn, E5494D. £
RHABRAL, RAEFEIRE, FRUESHHOR I AR EEFERL
SHGEE. Bk, TRAESHGTHANETHERENEE BN
FEARBEFARAMEESREP I EREZ. BF, XXPH
MO ERCESHARNTELZON TR NS 10 ng/m’* ~ 4 250
mg/m’, # L% 20 mg/m* ~ % 200 mg/m* , HBAEEH 30 ng/w’ ~ H
180 mg/m* . ¥ A HRAGHNETROER I~ ARBALI~5X
MAMEELY.

TaeLAEMAR—FHARLA, RIFARBLLA. FARE
ABKE (C) £F.

FATFAIAFRIBFYSEERA 1I- 149 HNEBRTE— BSR4

S¥#k (40C) 9EMAK (VFI.), HBALEGEALBLY
30 2-4.

ERBRANEH T, WHELEFHVWFILEBELETRSE
BF. FHLYVWFI.ZAX 2R TibRKER,

AEAZBYRITELEFHN (AABRAARARALELERER
REGLKEFRHRX), RS ERLEE (AFSHALVEIL
FEER)., ERBERBEN OCHEN, RS (Hie, #HHE
B/EY) 1054, &%, XEL, AEMABRKREM.

HRERFAMELEERT, ARBERSGZEBT (AFLNE
#(A0C)W.F.I. HHEER) . ERFHERBHEH WOCHAN, &AL
(Hde, BOARHB/ L)) AEFRABREKXR.
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AREZEITR, REAAL VP IR ELRER,
AAZTRO0.22 pmBHLEXEHR (#HHe, nillipore 6V E,
ER 47T mm ¥ ER) .
AEATRALAE, PAH .2 m THAHRANEXLNS
(Minisart- NML, Sartorius) WERFEAZ ATV LA THEHSSE
B (Hde, PMRAEE), TEHESEBETARA%E, f4£
FHTARARBRNRZAH.
& A #lde SAL (PD27T0) HEXE S, T I21ICHERHEXHE 15

o, B

HXH.

BHEE, SERFEARERBEARLRATHRAH, XAW

ARETALEREH—HRELRARF b T A

A 1A
EAA1 , _EEH4 | ZEsS
fag 0.00001 M | 0.00005M { 0.0001M | 0.0003M | 0.0005M | 0.001M | 0002M
$uem | wee | FRH | ¥ue | ¥Eme | ¥4 | ERH
7715 | sog | soog | 5000 S000g | so0og | soodg | 300
ZHK | joooml | 1000mL | 1000mL | 1000mL | 3000mL | 1000mL | 1000mL
f&"’ 1340mg | 6700mg | 1340mg | 4020mg | 67.00mg | 134.00mg | 268.00mg

EE REMI-THHNABETEREEZ 200l F4ERE

#.
#.1B
EEAL0 | Zikp1 1 ;
iy | DO00TM | GOBOSM | o000IM | DoM | aaosM | 00N | “ogmM
A7 | 3000y | 3000 | 5.000 SO0y | S000g | 50005 | 30005 |
EMA | jooomt | 1000mi | 1000m. | 1000mi | jo0omr | 1000mi | j000mL
¥@e¥E | 1260mg | 6300mg | 1260mg | 37.30mg | 6300mg | 126.10mg | 252.10mg

EE: REHS-14GHNAANTHEHERR 20 oL F 4%

3.



LEREX 3

*HBRA—AKEHHBEIAN; ATHFTHEIARMER-_KEL
g EX.

AICFA B EREM 15 P 16 HMNIBRE L4 & L#H
1-14 85§ M A ed 7 X H & 9.

5 £ 1C
Pre %#kH 1S %#&H_ 16
0.0002M ¥& 0.0004 M ¥#&
LiyFls 7500 g 7500g
EAA 1500 mL 1500 mL
I8 sE 37.82 mg 75.64 mg

EE: FRMAI-16HNAANTENESZI R 200l B FHHE
3.

10 *EBAKREUBIAWAN; AVYHFHEETI M ER—KE
WO EE.

ZIDFPFRIBSERNA 17THHMNAERE LEHE L&A 1-14
ARG T XSS, BRT: () ERAEFHFERAL (B, L4
AET) MEHTEATEHNEEY: MTEHEZEEEER

15 WARARRRE; () AFHEEW, AI¥LZARRAKL%H; 2&

(A TEHEB R DM R LH.
%k 1D
xah_17
:‘*} 0.0002M ¥%
i 10.000
A mmﬁ%ﬁ
¥uek 50.43 mg
20 EE: 1000 nL M) 1THERBNAANS oL TH5EHB WP

(FADHK 40l %), M VWest Flurotec EFEFH [ REH L Tk
#117(a)], 4 10000l L#H 17X RBHNANS oL FHHEH D
#P (FEADKE 4 nL) #F B Helvoet Omniflex EFEH[LE#HK A
LB 17(b)].
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* X BA KSR, APHFHESIRA IR —_KE
B EE.

B8] 0.0005 M ERAL T H

¥ 2000l EHAK (LEIL), HEEKLBEAKRTFH
o4 30 947

AN TF, #1800 mL W.F. 1. ## £ 2000 mL Schott #& P & 4.
A #4406 (200 mL)W. F. 1. 4F & £ 8444,

HEERN(134.00mg) EARFMT, H#HB E Schott My (A
#50 mLE W.F. 1.4 %) .

ARABHBS/ O P LEHRCHALEINABRKER.

HERES E 2000 L FEMF, AW.F. 1.2 E 2000 ml, R
EAREZHRAAKRBTHIEH.

A 1A. 1B, 1ICHF IDAFINEHRACERAFERE T RERE
BT ERBE0.0005 M ERABF RO FTERTHE.

%4 18

ATHE, 2KRFAHARHN, 199653 A TALXAFHRK
# &+ A % 29896/95 T AT AFAH, e THE:

M2 F 1000l MK (V.F.I1.), HIBKRLBEAEZER
R 3054%. EHEABRBE/ P ERFF MR V.F.I £ 40T,

AFEFNT, 3800 oL V.F. 1. 54 £ 1000 nL Schott #L ¥ .
JA #4695 (200 mL)W. F. I. #h % E 884k #r,

#HERLI A4 (5.000 ) ER B M (25nL) F, H#B £ Schott
A, M50 mL &5k V. F. 1. F&IEAHK.

BREBEH A0C, ABRHBH B/ LRHRSHAETHAR
RE R

RELSFEFTR, REHSBE 1000 oL XM P, FAA (4 20
C) W.F.I.# % 1000 nL.

FRAFTEEFERBE Millipore VR EH2 47 mm 98 K L%
£ 1000 mL A ¥ P.

REEBRAZES1.2mTHERAGFEKREN(Minisart- NUL,
Sartorius) WHERBEAZES X HW 20 nL KB EHF. THALAE
EERWARAKE, ERFZRNAEHTREAKLE.

i1
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ARFEFATZEXG LK Y %44 18(a)], FEMARH
X E, R 27T LR EHRHA £#EHM 18(b) ]4£ A SAL (PD 270)
EEXBHEE121ICTHEXE 15 44F.

BENHKE

AETRABERHALY, TREFFIHF XM T A FLIANG
8 S PR

AHEERBEEMPLOMZL (IV) X, A AKBAGEFEPLY
A4t E 54 F, HPLC 4 B Hypersil™ C18 &, A A HHEH
ERHKALHE. ARERT, BUVNEPRIAHHREHT LN A
# 4.6 #= 8.3 5-4F. |

JA HPLC # 2 —/K DACH4A# — K DACH A — R ¥ A & 4-8 ¢ k£
BB KRN T 454 ¥, HPLC 48 Hypersil™ BDS C18 &, &
ML AERRE N R LH. AXFH4T, =K DACH 4f =K DACH
BoERNRENRSNAY 4.3/ 6.4 04, mBFHNHREMNT
7 .

EHEKBFRTHGRITF 4

0.0005 M EM4ME ¥ (0. 0670 mg/ml £HA) T 2 ng/nlL &
WHAEZMEDR T ERERAN -4 HEFEHARH, 4HE
ERABEFREARERRTHEFACRLIAHER (2 ng/ol) &
AW, BHEHERT 40CHHK (stressed) G 1 AAEHFIHER

7 F £ 2.

%2
RS 40C F X~ 1R ERITH ¥

Wbk (W% ) ( Fpeh% )
0.0005M ¥4 102.1 958
0.IM >N pH3 1004 63.6
0.IM ARt & [ 95.8 24.7
0.IMMA & pH § 1003 76.5
0. 7 30.] 1.0
0.1M tris, pH 9 22 0.0
0. 1M £.# . 96.8 0.1
BYTE S AT 7 —3
0.1M Mgi pH7 984 19.0

RS RER, AXRBEEAN, RIFAHBESHATRAHLKRE
FaxwirRgE. SRE. tris. HFARPRBRIEAR T RAE.

12
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PRRER, SERAEFHRERIARLEEERAY, TilF
BEGRTABRER,
R B PHHEXEORLIAHER
BREMTFERZEN 1I-14GHETERPFE0.OLMNERAR
%k (1.340 mg/mL ¥ %4A) P86 2 mg/ml RV AI4a% %k, ¥ % pH
b4, BEEREOC L 283 HEXEMER (HF—HKE121CTF
HHEI1594) EHBEZRERELETL S

#3

S A B P — & DACH :..?iiDACH Y

P # #Rd V) x

(mg/ml) (% wiw) (% wiw) (% wiw) (% wiw)

0 203 ND <0.0 ND <0.01 0.02 0.02
1015 & /121*C) 1.96 ND <0.0 ND <0.01 0.06 0.05
2(30 7 _/121°C) 2.01 ND <0.01 ND <0.01 0.09 0.10
3 {45 5 /121°C) - 197 ND <0.01 ND <0.01 0.12 0.15

ND = k&% 3

AEMTLEEERA 1-16 POHEFT &, AREALEESGT
B LA HE 00002 EMB AR T dng/wl ERPRIABE
0.0004 M EME %P 5mg/mL Xk, XBFREO 1. 2#3 F
ERBEIR (F—BHFT 121CHE 15 54) 2R E 121CT 3
AU BEXEWEKRP 12ICTRE S SHGF ASEXEHER
(B 120404) ZEHRABRERIEL T4 A

13



' ARAAIAE el Rk
S mg/ral, TI2AC | ZADACHH =EPACH  mvixl e 2 3
t L) #5985 17) 8 =R = =
£ {xnin) (% wiw} (% wiw) %6 wiw) (% wiw) (% wiw)
0.0002M ) 0.10 ND <001 | ND<0.003 ND <0.03 0.10
&, £ 150 4h2r) 0.13 ND<0.01 { ND<0.003 T<0.03 0.13
30¢2 i ) 0.10 ND <0.01 T<0.0] T<003 0.10
N, T34 | 450 6% ) 0.10 ND <0.01 T<0.01 T<0.03 0.10
120 (4 3535 ) 0.09 ND <0.01 T <0.01 T<0.03 0.09
0.0002M 0 0.4 ND <0.0} 0.62 T<0.05 0.16
e A 15 (V43R ) 0.13 ND <0.0] 0.01 T<0.05 0.14
’ 30Q2 {435 ) on ND <0.01 T<0.0 T<0.08 .14
O THtE | 450 835 0.12 ND <0.01 T <0.01 T <005 0.15
120 (4 P55 ) 0.12 ND <0.01 T<0.01 T<005 | - 016
0.0004M 0 0.14 ND <0.01 T <0.0 T<0.05 0.14
£, k£ 15 (1637 ) 0.4 ND <0.01 T <001 T<0.08 G.14
’ 30 24%3F ) 0.12 ND <0.01 T<0.0 T <0.05 0.12
N, TH4E | as@ 43R ) on ND <.01 T <0.01 T<0.05 o
120 (A2 ) 0.12 ND <0.01 T <001 T <0.05 0.12
0.0004M 0 0.13 ND <0.01 0.62 ND <0.05 a.15
8, A 15 (1 4%25) 0.13 ND <0,01 0.01 T<0.05 0.14
' 302 #5%) 0.13 ND <0.0l 0.0 T<0.05 0.14
O THH%E | 450 #H3%) 0.1l ND <0.01 0.01 T<0.05 0.12
120 (4 1630 ) 0.1l ND <0.01 T <001 T <0.05 ¢.11
ND = k4%
5 T=-H%

ITREREPEAEXVRLFANHERNNTEAAHNRELLT
AR R
EHA 11T HANSBEHRHER
L4 1-14 R AAERHMNTFLAOCTRALG6AA, LB
10 EHFAERELTEA 455 P.

14



L2 #l - —ADACHH | RA&H
K615 % ﬁ, . }f :::C # p:f W |=kpAcHs | TR 964 7
(%) (%) (%)
1 o.00001 | .. 5.26 020 0.15 0.03
ki)
0.00001 | 1 525 021 0.15 0.13
2 0.00005 | > 5.15 0.18 0.12 0.04
0.00005 [ 1 532 0.16 0.11 0.12
3 00001 | . 5.64 0.14 p.11 0.05
00001 {1 533 0.14 0.08 0.11
4 0.0003 | 4, 5.77 0.09 0.07 0.06
0.0003 |1 574 0.10 0.07 0.10
5 0.0005 | - 531 0.06 0.06 0.06
0.0005 |1 5.68 0.08 0.05 0.08
6 0.001 P 5A8 0.04 0.04 0.06
0001 |17 $85 0.05 0.03 0.07
7 0.002 Py 590 0.06 0.03 0.06
0002 |17 6.02 0.03 A¥ <0.03 0.05

15




RS :1;:;# F40Cey | WAy = #DACH# -‘—_ﬁ_‘%”gHﬁ ﬁﬁg}f
: o pH (%"7,) %9
(%)
8 0.00001 | 5, 592 022 0.17 0
0.00001 |1 5 523 027 0.19 0.04
9 0.00005 | gz 4.40 0.15 0.05 0
0.00005 | 1A 471 0.16 0.03 002
10 0.0001 | £# 370 013 Ay <003 0
0.0001 |17 410 0.12 ND <0.01 0.02
0.0001 |37 394 013 ND <001 | #¥ <0.03
0.0001 |6 f 417 o ND <001 | ¢ 003
1 00003 | g 347 013 ND <0.01 0
00003 | 1 A 352 0.11 ND <0.01 0.01
£ 5(%)
- R AR
EPPIr e :";“;* m‘;t # zﬁm :_4(;%3% = _ﬂ_‘;‘g”* Ty
(%)
0.0003 |3 A 356 0.12 ND <001 | g3 <003
0.0003 |6 A 348 0.10 ND <001 | 5 <0.03
12 0.0005 | 5 328 013 ND <0.01 0
0.0005 |1 A | 335 0.10 ND <0.01 0.01
0.0005 |3 A 330 0.13 ND <001 | s <003
0.0005 | 6 A 334 0.1 ND DO | 5y 003
3 0001 | .. 3.0 0.3 ND <0.01 0
0001 |1t g 3.02 ol ND <0.01 0.01
14 0002 | &# 285 0.14 ND <0.01 0
0002 |t A 2.70 0.3 ND <0.01 0.01

ND = 3| %)
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FREH 15F 169 LI PHERHAN, T25C/60% 484 R K& (RH)
Fo 40C/T5% AR ERDEHFRAIAMAA, XBATHRBRAERELT
% 6.

é 6
= #DACH (V) % | &ar
A %) | %%
%) )
15 0.0002 4 i 0.10 ND <0.01 ND <0,003 0.10
©.0002 1A 375 0.12 ND <0.0t K¥ 0.12
(25°C/60%RH) <0.01
0.0002 1A 3.78 6.13 ND <0.01 #¥ 0.13
{40°CI7S%RH) <001
0.0002 3A 4.13 0.10 ND <0.01 Ad 0.10
(25°C/GO%URH) <0.01
0.0002 35 4.16 0.12 ND <0.01 FE 3 0.12
{40°C/T5%RH) <001
0.0002 6 A 345 0.12 ND <0.01 ¥ 0.12
(25 C/GO%RH) <0.01
0.0002 6 A 3.52 0.11 ND <0.01 3 0.1}
(40°C/75%RH) <0.01
i 6 § % 2
&3 57
= V) £
risimg TENE . P |=ADAcH# _f_‘:‘;”‘” Gy | BEEE
1 ﬂ: ﬁU’L PH (% UI ') (% w, ‘) he
- (%) |
©0.0002 9 B 3,62 0.14 ND <0.01 ¥ 0.14
(25°C/60%RH) _ <0.01
0.0002 9 A 3.64 0.11 ND <001 E¥ 0.1}
(40°C/75%RH) <0.01
16 0.0004 27 345 0.10 ND<0.0! | - A¥ 0.10
. <0.01
0.0004 1 A 340 0.13 ND <0.01 e 0.13
(25°C/60%RH) <0.01
0.0004 13 34 0.12 ND <0.61 ¥ 0.12
(40°C/? <0.01
0.0004 35 3.59 0.11 ND <0.01 ¥ 0.1}
(25°C/60%RH) <001
0.0004 EY] T 0.12 ND <0.01 Ty 0.12
(40°C/75%RH) <0.01
0.0004 6 B 324 0.11 ND <0.01 ¥ 0.11
{25°C/60%RH) < 0,01
0.0004 ¥ 326 0.11 ND <0.01 A¥ 0.1
(A0"C/TS%RH) <0.01
0.0004 9 3 326 0.12 ND <0,01 P 3 0.12
(25°C/60%RH) <001
0.0004 9 331 0.12 ND <0.01 ¥ 0.12
(40°C/78 <0.01

ND = K ¥ #)| %
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.....

%34 17(a)F 1TO)HRIHEERBMN, T 25C/60% g
EA(RH) A= 40C/T5% A BE RN BFL1AA, RBTRATE

REETA.
X1
5
- )
J ¥u K e TN | =xpacha |4 (V) % | mggsos
o3 5) R Hﬁ}' o =HDACHS] g 4 %0 )
67 | (%)
17(s) | 0.0002 Py 3.81 0.13 ND <0.03 0.02 ¥
<0.05
0.0002 1A 3.82 0.12 ND <0.01 0.03 ¥
25°C/ <0.03
. 0.0002 1 A 3.79 0.13 ND <0.01 0.05 0.13
(40°C/TS%RE) _
17(t) | 0.0002 . 3.53 0.14 ND <0.01 0.03 0.05
0.0002 14 3N 0.12 ND <0.01 0.07 0.16
(25°C/60%RH)
0.0002 1A 373 0.12 ND <0.01 0.09 0.07
(40°C/TS%RH)
ND = k&3 3)

RERERFREREY, KEANERANTHEFNDERS
B TEN L2 A — K DACH# A = K DACRA_RI NG E2MA
10 H#Hd.
s EHEp 18 AT H
EhY I8) RABAGRIHBEREN T 4OCEALAA, £
BREXRFRAEREET LS.

%8
15
=~ ADACH# Py = GSAL TR,
F40°C # 8t 7) b L KoAcHm =R d | AARLA
M, PH (% w .) (% v/ _}
(L NAR
2 547 0.27 0.16 0.04
1 A 5.27 0.23 0.16 0.14

Aok, BREBTEES 18 FPHENTEHGF=HIBHL
HHEG P, ALHEFHTHE RRARAHZEXE IRER®H(20g/ul
RSP BHERER), AARFLTEZIRAYHISAA. BENH
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RERERETEO.
£9
*h'g’ z;_i ZADACHS ZHKDACH# -:-x*TF

(ATL)

6

TR

034

0.29

R

0.36

0.28

OFW?

L ¥t

0.38

0.29
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FORMULATIONS

The invention relates to pharmaceutically stable oxaliplatin solution
formulations, to the method of use thereof in the treatment of cancer
tumors, to processes for the preparation of such formulations, and to a

method for stabilizing solutions of oxaliplatin.



