ARGATROBAN FORMULATION COMPRISING AN ACID AS
SOLUBILIZER BACKGROUND OF THE INVENTION [0001] The present
invention relates to a new pharmaceutical formulation of
1-[5-[(@aminoiminomethyl)amino]-1-gx0-2-[[(1,2,3,4-tetrahydro-3-methyl-8-
quinolinyl) sulfonyl]Jamino]pentyl]-4-methyl-2-piperidinecarboxylic acid
hydrate, commonly known by the generic name "argatroban." Argatroban
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useful anti-coagulant agent. [0002] Argatroban is considered slightly to
very slightl squbIe in water according to the USP classification of
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[0003] Other formulations of argatroban are described in US Patent Nos
5,679,690 and 6,087,375, Buropean Patent Applications 0,565,897 Al and 0,621,036
Al and WO 2005/009361 A2.

BRIEF SUMMARY OF THE INVENTION

[0004] The present invention provides an aqueous, stable, sterile
pharmaceutical composition of a thrombin inhibitor suitable for parenteral’
administration, substantially free from dehydrated aicohol and having a pH between
3.5 and 8.5 comprising in solution 0.1 to 10 mg/mL 1-[5-[{(aminoiminomethyl)
aminol-1-oxo-2-[[(1,2,3,4-tetrahydro-3-methyl-8-quinolinyl) sulfonyl]amino]pentyl}-
4-methyl-2-piperidinecarboxylic acid hydrate (argatroban) and an acid to solubilize
the argatroban. This composition may optionally further contain a buffering agent to

help maintain pH and an osmotic-adjusting agent to enhance infusion properties. The



-2- composition is storage-stable (both light and heat), capable of being
aseptically-filled and heat-sterilized, and contains argatroban in a range
of concentrations, from a ready-to-use concentration to a concenfrate that
requires dilution prior to administration. In a further aspect of the present
invention a method is provided for_preparing the aforementioned
formulation of argatroban in a sealed container, such as an ampoule, vial,
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containing argatroban with _enhan,ced’ aqueous solubility and optionally a

syiisienbioaandan e cerpieLtifEfing agent and an osmotic adjusting

agent to adjust the tonicity of the solution. The composition is packaged

[ _ C iner & Fﬁf aseptically-filled or, preferably,
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appropriately, for example, with an aluminum overpouch, against
photolytic degradation. [0008] The enhanced solubility of argatroban in
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DETAILED DESCRIPTION OF THE INVENTION

[06007] The present invention provides a sterile, stable parenteral composition
containing argatroban with enhanced aqueous solubility and optionally a
pharmaceutically acceptable buifering agent and an osmotic adjusting agent to adjust
the tonicity of the solution. The composition is packaged in a sealed container that
may either be aseptically-filled or, preferably, subjected to terminal sterilization to
reduce the microbiological burden of the formulation. The present invention is stable
against hydrolytic degradation and other adverse chemical reactions, and when
packaged appropriately, for example, with an aluminum overpouch, against photolytic

- degradation.

[0008] The enhanced solubility of argatroban in aqueous solution is
accomplished by the addition of an acid. The acids will typically be dilute, meaning
on the order of 0.01 to 3 N. Though not wishing fo be limited to any one theory, it 18
believed that the acid (which may be either organic or inorganic) forms an “lonic

liquid” or in-situ salt solution of argatroban. This refers to an ionic liquid and



liquid" or in-situ salt solution of argatroban. This refers to an ionic liquid
and -3- counter ion of salt where the ions are poorly or randomly arranged
and/or coordinated. The ionic liquid/in-situ salt solution may have ions
with delocalized charge states, or resonance in the drug molecule that
has been stabilized by its counter iog. The effect is that stable solutions of
argatroban having solubilities ranging from 0.1 to 10 mg/rnL, more
nly.0.8 10,10 ma/mL. are possible in spite of being supstantiall
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[0008] Table I provides a summary of enhanced solubility of argatroban in

dilute acids.
Table I
Solubility of Argatroban in dilute acids at room temperature

Dilute acids’ | Visual Dissolution” | Amount (mg/mL)°
Phosphoric acid Freely soluble = 10.08
Acetic acid Very soluble =11.5
Tartaric acid Freely soluble. =104
Citric acid Moderately soluble =979
Formic acid Very soluble >10.08
Maleic acid Moderately soluble =9.32
Hydrochloric acid Moderately soluble =101

'"The molarity of the acids used were ~1-3 N

* Classification according to Remington’s Pharmaceutical Science, 20
edition ‘

* Amount of argatroban was determined by HPL.C method

[6009] "Stable”, as used in the context of this application, means remaining in
a state or condition that is suitaBIe fo:a; administration to a patient. Formulations
according to the present invention are found to be stable when maintained at room
temperature for at least 24 months, and are generally stable at room temperature for

24 to 36 months.



3 Amount of argatroban was determined by HPLC method [0009] "Stable",
as used in the context of this application, means remaining in a state or
condition that is suitable for administration to a patient. Formulations
according to the present invention are found to be stable when maintained
at room temperature for at least 24_r141c_)nths, and are generally stable at
room temperature for 24 to 36 months. -4- [0010] A "sterile” composition,
as used in the context of this application, means a composition that has
been brought to a state of sterility and has not been subsequently
exposéidicrobiclogicanpentamiratiordi e the eoneainel Hosdimglibgion,
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generally prepared by pharmaceutical manufacturers in accordance with
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handling and any potential calculation or dilution error. Such formulations,
not being prepared from a concentrate, will be essentially free from
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component, e.g. D-sorbitol, and dehydrated alcohol component, e.g. dehydrated

ethanol. The product can also take the form of a concentrated formulation which must

be diluted prior to administration.

[0012] The aqueous, sterile, stable pharmaceutical composition of the present
invention is suitable for parenteral administration to a patient. For example, the
composition may be administered in the form of a bolus injection or intravenous
infusion. Suitable routes for parenteral administration include intravenous,
subcutaneous, intradermal, intramuscular, intraarticular, and intrathecal. The ready-
to-use formulation of the im‘renﬁon is preferably administered by intravenous

infusion.

[0013] Containers suitable according to the present invention are those known
in the art. They include vial, syringe, infusion bag, botile and ampoule presentations.

Containers may be fabricated from glass or from polymeric materials. Ready-to-use



subcutaneous, intradermal, intramuscular, intraarticular, and intrathecal.
The ready- to-use formulation of the invention is preferably administered
by intravenous infusion. [0013] Containers suitable according to the
present invention are those known in the art. They include vial, syringe,
infusion bag, bottle and ampoule p_r%sﬂentations. Containers may be

- fabricated from glass or from polymeric materials. Ready-to-use -5-

ions are typically,packaged in vials, syringes. infusio sand.
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lyophilized by known techniques, and subsequently reconstituted prior to
administration. Certain acids in the composition, such as acetic acid, may
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prepared at pH 2.01, 5.0, 7.4, 8.02 and 11.05. For each level, 1 mg/mL of
argatroban is accurately weighed and transferred to a calibrated flask.
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stored in amber glass (for protection from light) and held at 55C."Samples
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pH, potency and the physical appearance of the solutions.

[0016] The concentration of the drug is determined by a high performance
liquid chromatographic (HPLC) method. The data obtained is plotted as a log of
drug concentration versus time with the assumption that the rate reaction is apparent
first-order (kK opserved). Degradation rate of the argatroban at accelerated temperature
of 55°C versus various pH values is monitored and a pictorial representation is shown
in Figure 1. The k opeervea 18 calculated from the slopes of the linear regression lines,
and maximum changes in the degradation rate are both at low and high pH values of
(pH 2.0 and 11.05). The lowest K shserved in this study is seen in the range from pH 5.0
o about pH 8.0, suggesting that the pH of the composition should be controlled for
maximum stability. The results indicate that the pH should be between 3.5 and 8.5,
preferably between 4.5 and 6.5, more preferably about 4.5 to 5.5. The pH can be

adjusted as known in the art by addition of sodium hydroxide or acetic acid.



in Figure 1. The k observed is calculated from the slopes of the linear
regression lines, and maximum changes in the degradation rate are both
at low and high pH values of (pH 2.0 and 11.05). The lowest k observed
in this study is seen in the range from pH 5.0 to about pH 8.0, suggesting
that the pH of the composition should be controlled for maximum stability.
The results indicate that the pH should be between 3.5 and 8.5,
preferably between 4.5 and 6.5, more preferably about 4.5 to 5.5. The pH
can be adjusted as known in the art by addition of sodium hydroxide or
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atroom température . Figure 2 is a plot of solution stability for
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saimpesition isiberestlyrstable. Suitable such containers are those
whose surfaces in contact with the argatroban composition do not contain

leachable substances, which are typically alkaline. One such suitable
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%8@&%%ez{fgatroban composition of the present invention is stored in certain types of
containers since the argatroban composition is inherently stable. Suitable such
containers are those whose surfaces in contact with the argatroban composition do not
contain leachable substances, which are typically alkaline. One such suitable
container is Baxter Healthcare Corporation’s IntraVia® flexible plastic container.

The pHs of the compositions in the case where no buffering agent is used will

generally range from about4.5t0 5.5,

[6019] Argatroban is present in the present composition in an amount ranging
from 0.1 to 10 mg/ml. Ready-to-use formulations may contain 0.5 to 10 mg/mL,

more commonly about 1 mg/mL argatrobar.

[0020] Acids used to solubilize the argatroban may be organic or inorganic.

Suitable such acids include phosphoric acid, acetic acid, tartaric acid, citric acid,



The pHs of the compositions in the case where no buffering agent is used
will generally range from about 4.5 to 5.5. [0019] Argatroban is present in
the present composition in an amount ranging from 0.1 to 10 mg/mL.
Ready-to-use formulations may contain 0.5 to 10 mg/mL, more commonly
about 1 mg/mL argatroban. [0020] Acids used to solubilize the argatroban
may be organic or inorganic. Suitablé such acids include phosphoric acid,
acetic aqgid, tartaric_acid, citric acid, -7- formic acid, malic acid, )
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rifpysialegicallysaraepiable buffering agents include acetate, glutamate,
citrate, tartrate, benzoate, lactate, malate, gluconate, phosphate and

glycine, with acetate being preferred. The preferred buffering system
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agents, when used, are compatible with the pH requirementso
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sodium chloride and dextrose, The formulations of the present invention

R iR ERRHRRS PIE ARGy O LR agent; preferably 4 to 60

mg/mL sodium chloride, more preferably 4 to 10 mg/mL sodium chloride;
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pH requirements of the present formulation, and include one or more of sodium
chloride, calcium chloride, potassium chloride, dextrose and sodium lactate.
Preferred are sodium chloride and dextrose. The formulations of the present
mvention may contain 1 to 100 mg/ml. osmotic-adjusting agent; preferably 4 to 60
mg/mL sodivm chloride, more preferably 4 to 10 mg/mL sodium chloride; or dextrose
at a level no greater than 5% (weight by weight), typically in an amount ranging from

25 to 60 mg/ml..

[0023] Compositions according to the present invention can be prepared into
small volume parenteral (SVP) and large volume parenteral (LVP) dosage forms. The
dosage forms can be held in any suitable container. Suitable containers include, for
example, glass or polymeric vials, ampoules, syringes or infusion bags with sizes
ranging from 1 ml to 5300 ml. SVP ready-to-use solutions are typically filled into
ampules and vials in 1 to 100 mL presentations. In addition, syringes can be used as
the container for a ready-to-use SVP, which are sold as "pre-filled syringes". The

LVP presentations can be contained in infusion bags or bottles.



25 to 60 mg/mL. [0023] Compositions according to the present invention
can be prepared into small volume parenteral (SVP) and large volume
parenteral (LVP) dosage forms. The dosage forms can be held in any
suitable container. Suitable containers include, for example, glass or
polymeric vials, ampoules, syringes qQr infusion bags with sizes ranging
from 1 ml to 500 ml. SVP ready-to-use solutions are typically filled into
ampules and vials in 1 to 100 mL presentations. In addition, syringes can
be used as the container for a ready-to-use SVP, which are sold as
"pre-fillé@24y inestid tentkivdrs pregentatiolysttaiblerad ntai red: iinfuis diee
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barrier as a secaondary packaging system to_prevent the loss of water
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subsequent processing are known in the art. These procedures are used
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care. Such processing techniques preferably use a sterilization process to
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all viable microorganisms within the final, sealed container of the argatroban
Tormulation. An auwtoclave is commonly used to accomplish terminal heat-

sterilization of drug products in their final packaging.

[0026] Typical autoclave cycles in the pharmaceutical indusiry to achieve
terminal sterilization of the final product are 121°C for 15 minutes. The argatroban
composition of the present invention can be autoclaved at a temperature ranging from
115 to 130 °C for a period of time ranging from 5 to 40 minutes with acceptable
stability. Autoclaving is preferably carried out in the temperature range of 119 to 122

°C for a period of time ranging from 10 to 36 minutes.

[0027] Alternatively, sterile pharmaceutical compositions according to the
present invention may be prepared using aseptic processing techniques. Aseptic
filling is ordinarily used to prepare drug products that will not withstand heat
sterilization, but in which all of the ingredients are sterile. Sterility is maintained by

using sterile materials and a controlled working environment. All containers and



terminal sterilization of the final product are 121C for 15 minutes. The
argatroban composition of the present invention can be autoclaved at a
temperature ranging from 115 to 130 C for a period of time ranging from 5
to 40 minutes with acceptable stability. Autoclaving is preferably carried
out in the temperature range of 119 to 122 C for a period of time ranging
from 10 to 36 minutes. [0027] Alterhatively, sterile pharmaceutical
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cofRgiigredients are sterile. Sterility is maintained by using sterile materials
and a controlled working environment. All containers and -9- apparatus

are sterilized, preferably by heat sterilization, prior to filling. The container
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prepacid.case, a 1. mg/mL formulation is prepared. EXAMPLE | Argatroban |
mg Acetic Acid, USP 0.546 mg Sodium Acetate Trihydrate, USP 2.8 mg
NaCL, USP osmotic adjusting agent 5.9 mg Acetic acid.or NaOH To

EXadfiBtBH as required Water for Injection, USP q.s. Autoclave cycle=
121C, for 2 to 20 minutes EXAMPLE?2 Argatroban 5 mg

Argatroban

Acetic Acid, USP

Sodium Acetate Trihydrate, USP
NaCL, USP osmotic adjusting agent
Acetic acid .or NaOH

Water for Injection, USP

Autoclave cycle= 121°C, for 2 to 20 minutes

EXAMPLE 2

Axgatroban

Acetic Acid, USP

NaCl., USP osmotic adjusting agent
Acetic acid or NaOH

Water for Injectiqn, use

Autoclave cycle= 121°C, for 2 to 20 minutes

1 mg

0.546 mg

2.8 mg

5.9mg

To adjust pH as required

q.s.

5 mg

0.546 mg

59 mg

To adjust pH as required
q.s.



Acetic Acid, USP 0.546 mg NaCL, USP osmotic adjusting agent 5.9 mg
Acetic acid or NaOH To adjust pH as required Water for Injection, USP
g.s. Autoclave cycle= 121C, for 2 to 20 minutes -10- EXAMPLE 3
Argatroban 1 mg Phosphoric Acid, USP 8.5 mg Sodium Phosphate 1.8
mg NaCL, USP osmotic adjusting agent 5.9 mg Acetic acid or NaOH To
adjust pH-as required Water for Injection, USP g.s. Autoclave cycle=
41020 minutes EXAMPLE 4 Argatroban 10 mg Hydrochloric
acid 0.146 mg NacCl, USP osmotic adjusting agent 5.9 mg HCI or NaOH
To adjust pH as required Water for Injection, USP g.s. Autoclave cycle=
412%?@,0‘?6%12 to 20 minutes EXAMPLE 5 Argatlfélb%n 1 mg Tartaric Acid,

1©h3RyAai3 mad, NaBl, USP osmotic adjusting agepts5.9 mg Tartaric acid or
é\(l)%%g 0 adjust pH as required Water for Injlegtion, USP g.s.

hosphate mg
NaCL, USP osmotic adjusting agent 59 mg
Acetic acid or NaOH To adjust pH as required
Water for Injection, USP g.8.

Autoctave cycle= 121°C, for 2 to 20 minutes

EXAMPLE 4

Argatroban 10 mg
Hydrochloric acid 0.146 mg

NaCl, USP osmotic adjusting agent 59 mg

HCl or NaOH To adjust pH as required
‘Water for Injection, UiSP q.s.

Auntoclave cycle= 121°C, for 2 to 20 minutes

EXAMPLE 5

Argatroban 1 mg

Tartaric Acid, USP 123 mg

NaCl, USP osmotic adjusting agent - 39%mg

Tartaric acid or NaOH To adjust pH as required
Water for Injection, USP g.s.

Autoclave cycle= 121°C, for 2 to 20 minutes



Autoclave cycle= 121C, for 2 to 20 minutes -11- EXAMPLE 6 Argatroban
5 mg Critic Acid, USP 15 mg Sodium Citrate 1.2 mg NaCl, USP osmotic
adjusting agent 5.9 mg Critic Acid, or NaOH To adjust pH as required
Water for Injection, USP q.s. Autoclave cycle= 121C, for 2 to 20 minutes
EXAMPLE 7 Argatroban 1 mg Aceli¢ Acid, USP 0.546 mg Sodium
Acetate Trihydrate, USP 2.8 mg Dextrose, USP osmotic adjusting agent
EMI&?@“C acid or NaOH To adjust pH as required Water for Injection,
USP g.s. Autoclave cycle= 121C, for 2 to 20 minutes EXAMPLE 8
Argatroban 5 mg Acetic Acid, USP 0.546 mg Sodium Acetate Trihydrate,
ALE3PY38 mg (No osmotic adjusting agent) A2&t& acid or NaOH To adjust
chHcascrequiged Water for Injection, USP q.s.ﬁq;%clave cycle= 121C, for 2
S(t)(c)ﬁzo jnutes -12-

um Crirate 1.2 mg
NaCl, USP osmotic adjusting agent 5.9 mg
Critic Acid, or NaOH To adjust pH as required
Water for Injection, USP q.s.

Autoclave cycle= 121°C, for 2 to 20 minutes

EXAMPLE 7

Argatroban 1 mg

Acetic Acid, USP 0.546 mg

Sodium Acetate Trihydrate, USP 2.8 mg

Dextrose;, USP osmotic adjusting agent 50 mg

Acetic acid or NaOH To adjust pH as required
Water for Injection, USP q.s.

Autoclave cycle= 121°C, for 2 to 20 minutes

EXAMPLE 8
Argatroban S5 mg
Acetic Acid, USP 0.546 mg
Sodium Acetate Trihydrate, USP 2.8 mg
(No osmotic adjusting agent) |
Acetic acid or NaQH To adjust pH as required
Water for Injection, USP ! q.8.

Autoclave cycle= 121°C, for 2 to 20 minutes



EXAMPLE 9 Argatroban 5 mg Formic Acid, USP 3.6 mg NaCl, USP
osmotic adjusting agent 5.9 mg Formic acid or NaOH To adjust pH as
required Water for Injection, USP g.s. Autoclave cycle= 121 C, for 2 to 20
minutes PROCEDURE [0029] The equipment and glassware for
compounding, filtering, and filling e properly washed and
depyrogenated. The filter assemti'l?, filling tube assembly, and other parts
and equipment are sterilized. [0030] Eighty percent (80%) of the final
ESoMithEof cool Water for Injection is collected in a calibrated
Aspmgiaunding tank. Sodium chloride is adde@nwthe tank and the solution
Fi“? sI(i:rrng du%@]:;odium chloride is dissolved; gadium acetate is then added
?on%he‘%ank, stirred until all excipients are dissolved. The tank is adjusted to
NoOLd 5P fisrabtioledivstinRtzaafiter for Injection’ahthnixed. Approximately

rdrR gEanes Qhcagetic acid is adgeghditgrofwatende prepare of a slurry

solution of argatroban. Argatroban is weighed into the 2 liter acidified

WristdPtdmsFCR: iy solution. This slurry idlthien added to the

AGQMpaUAding @nkanethe solutismds mixed. The solution is then
adjusted to pH 5.5 with 1 N sodium hydroxide or acetic acid if nescessary.

The solution is brought to final volume with Water for Injection and mixed.
PiaO3EDTReEsolution is then filled into 250 ml non-PVC flexible bags

(Intra| xible plastic ¢ ' 408-3 NaR-LVE I-layerey:
plas?iﬁ/’%j)q%?tﬁ un%né?%% g&%%%i%g%%&%ﬁﬁ/%ﬁ%%m t%)}rlgr}\%{%b %ée{(?éﬁléﬁg

e [p Yy Seniieil aye daptereserets x e dH eramsEhit SHpS RRHESEBIBL
aﬂ[ﬂ&&@}/&@%‘aﬂ&ﬁigﬁféﬁ fadminisiyation port protector), available from

Baxter Healthcare Corporation). These bags are sealed in aluminum foil
overpouches. The products are then loaded into an
[0030] Eighty percent (80%) of the final volume of cool Water for Injection is

collected in a calibrated compounding tank. Sodium chloride is added to the tank and
the solution is stirred until sodium chloride is dissolved. Sodium acetate is then added
to the tank, stirred until all excipients are dissolved. The tank is adjusted to 90% of
final volume with Water for Injection and mixed. Approximately 1.08 grams of
acetic acid is added 2 liter of water to prepare of a slurry solution of argatroban.
Argatroban is weighed into  the 2 liter acidified water to form a slurry solution. This
slurry is then added to the compounding tank and the solution is mixed. The solution
is then adjusted to pH 5.5 with 1 N sodium hydroxide or acetic acid if nescessary.

The solution is brought to final volume with Water for Injection and mixed.

[0031] The solution is then filled into 250 ml non-PVC {flexible bags
(IntraVia® flexible plastic container (PL 2408-3 non-PVC multi-layer plastic film)
with one standard PL 146.RTM. PVC membrane tube, one PL 2409-3 multi-layer
piziétic co-extruded administration port tube, one PL 141 PVC blue-tip closure
(administration port protector), available from Baxter Healthcare Corporation). These
bags are sealed in aluminum foil overpouches. The products are then loaded into an

autoclaving sterilizer and sterilized at 121 °C for 20 minutes.



autoclaving sterilizer and sterilized at 121 C for 20 minutes. -13- What is
claimed is: 1. An agqueous, stable, injectable, sterile pharmaceutical
solution comprising: a) 0.5 to 10 mg/mL
1-[5-[(aminoiminomethyl)amino]-1-oxo-2-[[(1,2,3,4-
tetrahydro-3-methyl-8-g-uinolinyl)
sulfonyl]amino]pentyl]-4-methyl-2-piperidinecarboxylic acid hydrate
(argatroban); b) 0.01 to 3 N acid to solubilize the argatroban; c) a buffering
Wha @980t iR maintain the solution at a pH of about 4.5 to 5.5; and d) | to 100
mg/ml osmotic-adjusting agent, wherein the pharmaceutical solution is
stable for at least 24 months and is free from dehydrated alcohol. 2. The

Pharmageutical saitionRESlaimyd argin 406 bLdfetng 40eh samprises

at least one of acetate, glutamate, citrate, tartrate, benzoate, lactate,
malate, GlucBratd® phidspRdind | yiytimeinimiropsiihactopbatasdidint 2.3.4-
tetrah9 b Rdainm &shpberein tbeOsMeHEraisling RAEN- LAY s S AJEastens Al lic acid

sodium chloride, calcium chloride, potassium chloride, dextrose and
hydrale(Hig3iRA%%. 4. The pharmaceutical solution of claim 1, wherein the

acid comprisestatieastiane @fuphpspherigasithaacetic acid, tartaric acid,
citric acid, formic acid, malic acid and, hydrochloric acid. 5. The .
pharmaccgﬁtlcua#%%lﬁg’tﬁﬁ%’gft%Ilgﬁ‘m?'\ﬂlﬂéeré?riuﬁﬁ@&lﬁﬁ ClBPSYitiadoin & and
heat- stefjlized I€Ontainer ondiie shatingeguticatisekit ohe@halaiardtical solution is
erejn the heat-sterilized.containey js a vial, ule, syringe, infusion
Stableﬁ%%ﬂ agg[géb li?.onf%%ap?éalﬁrgrggeh Il%éfle f%% %é %@g{a%ﬁr)h | comprising per 1
mL: -14- a) 1 to 10 rng

1“£5'{1(1?JTHH§}&HHE'&IH@§W&M@8H1§ éofgﬁ%‘gihgtﬁét%@g}/}% %é?e’nt comprises at least
one of acetate, glutamate, citrate, tartrate, benzoate, lactate, malate, gluconate, phosphate and

glycine.

3. The pharmaceutical solution of claim 1, wherein the osmotic-adjusting agent
comprises at least one of sodium chloride, calcium chloride, potassium chloride, dextrose and

sodium lactate,
4. The pharmaceutical solution of claim 1, wherein the acid comprises at least one of
phosphoric acid, acetic acid, tartaric acid, citric acid, formic acid, malic acid and hydrochloric

acid.

5. The pharmaceutical solution of claim I, wherein the solution is provided in a heat-

sterilized container.

6. The pharmaceutical solution of claim 5, wherein the heat-sterilized container is a vial,

ampoule, syringe, infusion bag or bottle.

7. The pharmaceutical solution of claim 1 comprising per I mL:



methyl-8-quinolinyl) sulfonyllamino]pentyl]-4-methyl-2-piperidinecarboxylic
acid hydrate (argatroban); b) 0.5 to 6 mg acetic acid to solubilize the
argatroban; and c) | to 100 mg NaCl osmotic-adjusting agent. 8. The
pharmaceutical solution of claim 1, wherein the pharmaceutical solution is
stable at room temperature for 24 to 36 months. 9. A ready-to-use
argatroban product comprising: a hegat-sterilized container comprising a
stable, injectable, sterile pharmaceutical solution comprising: a) 0.5 to 10

trggr; ”r‘]';/ dlré 5&K§$¥é‘ﬁ¥é"§%§fﬁ?ﬁé AL kB2 M2 3 01 (1.2,3.4-tetrahydro-3-
methgufopyiidminb] penfotivilametyprpl pdriditedal orgtidiacidrtoygiate acid  hydrate
(arga&q}r%tﬁoban); b) 0.01 to 3 N acid to solubilize the argatroban; c) a buffering

agent to maintain the solution at a pH of about 3.5 to 8.5; and d) | to 100

mg/ml odmbficcadjistisgLagrsid, ovparbinith & plasgairabautiond solution is

free from,dehydratad algengl i Theuteagdydesuse argatroban product of
claim 9, wherein the buffering agent comprises at least one of acetate,

glutamate, citrate, tartrate, benzoate, lactate, malate, gluconate,

phosphateansheyeing sdfibhe rerey-10-Wae- arom ghampreduc ol elain is stable
9, wherein the osmotic-adjusting agent comprises at least one of sodium

al room (SIS HUTE (fh HR AQ & BiSssium chioride, dextrose and sodium
lactate. -15- 12. The ready-to-use argatroban product of claim 9, wherein

thg a/gid c(?mgrises at Ite st oneﬁpf ghosghoric‘acid, acetic acid, tartaric
acid, CitFie i o ATHAVSC! Raiech & hd "Aydrochloric acid. 13. The
readiyatesigséiaxtatrobianr prodpdtiof elainb 1o, cojapaidingpate phirmaceutical solution

comprising:

a) 0.5 to 10 mg/mL I-[5-[(aminoiminomethylamino]-1-oxo0-2-[[(1,2,3,4-
tetrahydro-3-methyl-8-q-uinolinyl) sulfonyl]aminolpentyl}-4-methyl-2-piperidinecarboxvlic acid
hydrate (argatroban);

b) 0.01 to 3 N acid to solubilize the argatroban;

c) a buffering agent to maintain the solution at a pH of about 3.5 to 8.5; and

d} 1 to 100 mg/ml osmotic-adjusting agent, wherein the pharmaceutical solution is

free from dehydrated alcohol.

10.  The ready-to-use argatroban product of claim 9, wherein the buffering agent
comprises at least one of acetate, glutamate, citrate, tartrate, benzoate, lactate, malate, gluconate,

phosphate and glycine.

1. The ready-to-use argatroban product of claim 9, wherein the osmotic-adjusting agent
comprises at least one of sodium chloride, calcium chloride, potassium chloride, dextrose and

sodium lactate.



a) | to 10 mg
I-[5-[(aminoiminomethyl)amino]-1-oxo-2-[[(1,2,3,4-tetrahydro-3-
methyl-8-quinolinyl) sulfonyllamino]pentyl]-4-methyl-2-piperidinecarboxylic
acid hydrate (argatroban); b) 0.5 to 6 mg acetic acid to solubilize the
argatroban; and c) I to 100 mg NaCl osmotic-adjusting agent. 14. The
ready-to-use argatroban product ofjglaim 9, wherein the pharmaceutical
solution is stable at room temperature for 24 to 36 months. 15. The

?gyﬁl useea(? 198 tégeb an ;Rroguct Ofcﬁzg}l clau éhgl heat: Stgplbzrggrises at least
rtainer 1 avial, ampoule, Sy nge Infusion a’g or oﬂle “1%TH
one méadyoetphuse arghtrofstin productroficlainidd, cithieremndhéoheat-stédilizadic acid and
hydro%‘?lm iner: 4s a polymeric bag free from polyvinyl chloride. 17. A

ready-to-use argatroban product comprising: a heat-sterilized polymeric

bag comprising an aluminum overpouch, the polymeric bag containing a

stablerjyeciaple. Lﬁgﬁﬁa%@ﬁﬁ‘mﬁté%% &% %‘@Q&%ﬂ%ﬁ%}%sa})&ﬁ t0 10

mg/ml. 1-[5-[(aminoiminomethyl)amino]-1-oxo-2-[[(1,
tetrahydrd-3-FetHylg-4- [ﬁr{équwplmmomethyi)ammo] -1-0%0-2-[[(1,2.3 A-tetrahydro-3-

methﬁuﬂy‘%@ﬁﬂﬂmmp]pﬁﬂ%ﬂy‘ﬂ]‘dﬁﬁﬁgﬂ)e@f@m@[mWﬁ%ﬁ&!@ﬁglgrw?ée acid hydrate
(argatroban) b) 0.01 to 3 N acid to solubilize the argatroban; c) a buffering

(argaliefiVto maintain the solution at a pl-1 of about 3.5 to 8.5; and d) 1 to 100
mg/ml os:m@tmta@!mgtaagt&g@m twhaeinibe,pharmasantigal solution is

free from d?hgl ?O%tmg %]081 osmotic-adjusting agent.

14. The ready-to-use argatroban product of claim 9, wherein the pharmaceutical solution

is stable at room temperature for 24 to 36 months.

15. The ready-to-use argatroban product of claim 9, wherein the heat-sterilized container

is a vial, ampoule, syringe, infusion bag or bottle.

16. The ready-to-use argatroban product of claim 9, wherein the heat-sterilized container

is a polymeric bag free from polyvinyl chloride.

17. A ready-to-use argatroban product comprising:
a heat-sterilized polymeric bag comprising an aluminum overpouch, the polymeric bag
containing a stable, injectable, sterile pharmaceutical solution comprising:

a) 0.5 to 10 mg/mL I-[5-[(aminoiminomethyl)amino]~1-ox0-2-[[(1.2,3,4-
tetrahydro-3-methyl-8-g-uinolinyl) sulfonyljamino]pentyl}-4-methyl-2-piperidinecarboxylic acid
hydrate (argatroban);

b) 0.01 to 3 N acid to solubilize the argatroban;

c) a buffering agent to maintain the solution at a pH of about 3.5 to 8.5; and

d) 1 to 100 mg/ml osmotic-adjusting agent, wherein the pharmaceutical solution is

free from dehydrated alcohol.



