1 ARGATROBAN FORMULATI ON BACKGROUND OF THE

| NVENTI ON [ 0001] The present invention relates to a
new phar maceutical fornulation of

| -[ S-[ (am noi m nomet hyl ) anvno] -l -oxo-2-[[ (1, 2, 3,4-tet
rahydr o- 3- met hyl - 8- qui nolii nyl) _

sul fonyl ] am no] pentyl | - 4- met hyl - 2- pi peri di necar boxyl i
c acid hydrate commonly known by the generic nane

"ar gatroban.” eﬁg@gg§§gﬁ'dﬁ?@MQMQBHGNlC di rect

~ thronbin inhibitor derive romL-arginine and is a
useful anti-coagul ant agent [0002] Argatroban is

%%ﬁﬁékﬁfl [ ry slightly soluble in water
BAhccordlngq?%ﬁ¥%£ﬁbé§&@p§§sification of solutes, with
sol [0} The mechhRvertida elabs t 8ntw ph@rBcd@ichl forthtlati of

0. both |ighf and. heat nsitive and tends to
i ingareabeginghi preadid A tcrahap- anethyl-8-

qummr mmiﬂymm@ﬁﬁ;ﬂﬁeﬁ@h&m@m@%%ﬁ&@&ﬁ%&%@ édiﬂ a]ﬁ‘ydrate .
tlcally filled vial containin per ,
COI%W FrsBEnby ﬂasaemgm@a@@r pEttebapn dgr%@@nﬁga mmpahre@

throAlbE PR bioV NER: ?rghﬂ g drnhiQs fuffh bE&NEoa Mllhfagfnto

formul ation |s to a concentrati
ng/m, in an adn1xture di [ uent sol ution containing

an ta ent. such, as chIorL xtrose
c RIPBRART i bE TR BB oS et it SRl
acco&«ﬁngrtdsatei?rgm claksifdagai gg szagx% rvﬁéﬂﬁ&ﬁfﬁtﬁ?@% th& okdSr BAD.8NG
uropean Patent -
09 RERE- ot o0 bR el P ekt st va 0 doets o Cagievimless
siab2085/ 08836bAY is JMMRRYa11l QOARBIe kD cBndenfrSibd ASRECH, an

there is provi ded an aqueous, stable, sterile

ascppifpliyrilled ial cantaining, b mi-obP0gns Arsaieheptl 0 toam-sirbis and
100(555&0%9&&@1&9%1 B?mi’ﬁ{eﬁl adfﬁlﬁhgfr d, e%t %ﬁ% 1s fo ation is

St anti al y ree from de avi ng
dﬂutéﬂ P prstoprientiod. & Ighahe8uls m4a15 ammrédﬁwuo sqdnmcsn aytdiming

an Oﬁ%EH[ugE%%g %lc%%als %"‘%18%% cth}l] %df g il exg]OSﬁ (c£,US Batent No 5.214,052).

[[(1, 2,3, 4- tetrahydro - net hyl - 8- qU|noI|nyI)squonyI]

P hyl erldlnecarbox I¢c ac
P TR0 RO Ko b RenoBb R R G B st Prifios
5,679,690 and rmt’ﬁb,aﬂumpean Patent Apph_catlons 0,565,897 Al and 0,621,036
Al and WO 2005/009361 A2,

SUMMARY
[0003a] In a first aspect, there is provided an aqueous, stable, sterile

pharmaceutical composition of a thrombin inhibitor suitable for parenteral administration,

substantially free from dehydrated alcohol and having a pH between 3.5 and 8.5 4.5 and

3.5 comprising in solution: a) 0.1 to 10 mg/mL I-[5-[(aminoiminomethyl)amino]-l1-ox0-2-

[1(1,2,3,4-tetrahydro-3-methyi-8-quinolinyl)sulfonyl Jamino ]pentyl]-4-methyl-2-

piperidinecarboxylic acid hydrate (argatroban); and b) an acid to solubilize the

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



and heat-sterilized, and contains argatroban in a

range of concentrations, froma ready-to-use
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reduce the microbiological burden of the formulation. The present invention is stable
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against hydrolytic degradation and other adverse chemical reactions, and when
packaged appropriately, for example, with an aluminum overpouch, against photolytic

. degradation.

[0008] The ephanced solubility of argatroban in agqueous soOlution 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 to be limited to any one theory, it is
believed that the acid (which may be either organic or inorganic) forms an “ionic

lignid” or in-situ salt solution of argatroban, This refers to an ionic liguid and



-3 counter ion of salt where the ions are poorly or

random y arranged and/or coordinated. The ionic

liquid/in-situ salt solution may have ions with

del ocal i zed charge states, or resonance in the drug
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10.08 Maleic acid Mderately soluble 9.32

Hydrochl oric acid Mbderately soluble 10.1 ' The
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dﬂ%ﬁ i fication according to Remington's
armaceutical Science, 20t edition ' Anpunt of

ar gatroban was det er m n&ableyy HPLC net hod
Solubility of A;_'gatroban 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- o =104
Citric acid Moderately soluble =979

Formic acid Very soluble =10.08

Maleic acid Moderately sohible =932
Hydrochloric acid Moderately soluble =10.1

'The molarity of the acids used were ~1-3 N
* Classification according to Remmgton S Pharmaceutlcal Science, 20"

edition
* Amount of argatroban was determined by HPL.C method

[0009] "Stable", as used in the context of this apphcat:lon 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 months, and-are generally stable at room temperature for

24 to 36 months.



[0009] "Stable", as used in the context of this
application, neans remaining in a state or condition
that is suitable for admnistration to a patient.
rrmul ati ons according to the present inventign are
g@ﬁ%@mg%ﬁ%e stabl e when naintained at room CT/USZH06/033437
tenperature for at least 24 nonths, and are generally
stable at roomtenperature for 24 to 36 nonths. WO
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A QL ration. [0011] The product can take the form
of a sterile, stable, ready-to-use fornulation for
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conposition o e presen FAvention 1§ sultable for
be ddutedprim & adnoimistratsdnr at i on to a patient. For exanpl e,

the conposition may be adm nistered in the formof a

bol us injection or intravenous infusion. Suitable

r ouf00%2] ke anadorntseerié, stabltpHaiBiceaidaDorhyvslied ®f the present
._intraven \ L .
mventgonais su%ﬁe 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 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 presentations.

Containers may be fabricated from glass or from polymeric materials. Reédy—to—use



subcut aneous, intradermal, intranuscul ar,
intraarticular, and intrathecal. The ready- to-use
formul ati on of the invention is preferably
adm ni stered by intravenous infusion. [0013]
WHAKAI0ABsS suitabl e according to the presentPCT/US2006/033432
invention are those known _in the art. They include
vial, syringe, infusion bé§ bottl e and anpoul e
presentatlons Cont ai ners may be fabricated from
forgiudpdionpare tymenlly peskaaed io Vit eyringes infRdomliags ondibstisapwhile
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typ acka ou . [.0014]
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Sargpleseet 3] %tsf‘s ‘F@PS piegtosect ingwnber slepy (foprmrgtection frome lighth and
I
he s Rl 25 il eSO BT S SHNP or
pHapprmay amt e phydidubappehratdead she fobfibfd. The concentrati on
of the drug is determ ned by a hi gh performance
l'iquid chromatographic (HPLC) nethod. The data
obt[8016 dTtieScapkattiation af tie drag ioUeteshiitigh bpadegt pafdrance

. s tinme, w :) 0 at. the rate
lia SRl e LI et o sy st Opined 5, glptied as a log of
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tenperature
first-order (k opservea). 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 X gpservea 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 gserved in this stady 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 bjf addition of sodium hydroxide or acetic acid.



of 55C versus various pH values is nonitored and a
pictorial representation is shown in Figure 1. The k
ts~~d is calculated fromthe slopes of the |inear
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degradation rate are both at | ow and high pH val ues

of (pH 2.0 and 11.05). Thé-lowest k ~ ed in this

study is seen in the range frompH 5.0 to about pH.
8.0, suggesting that the pH of the conposition should
be controlled for maxinumstability. The results
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generally range from about 4.5t0 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/mlL.,

more commonly about 1 mg/mL argatroban.

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

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



contai n | eachabl e substances; which are typically

al kal i ne. One such suitable container is Baxter
Heal t hcare Corporation's IntraVia(r) flexible plastic
KMo s The pHs of the conpositions in the case
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range from about 4.5°to 5.%. [0019] Argatroban is
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2007/ 027565 PCT/ US2006/ 033432 -7 form C acid, malic-
rangmefrom b e mednl-c acid and mixtures thereof. They

are typically enployed in the solution at
concentrations ranging from0.01 to 3 N, dependi ng on

t hel003blgPiablst physieloginallpnceepublgSudieriag imgmtoinclide acetate,
SRR, &irrhi@N I b j.N q s environpent. The
£ pr ef ér rlterdtg*am %?’S bg%%ta ]liet I%E?tg', H%%gﬂ ’ v@lll‘fon%{?’ 8§p(t5‘ﬂfle it
glysie awity acetate dnigigrgeferredn Ths praferednigfifeting [sOQetd |comprises a -

: [ I i ologically-acceptahl e buffering agents
o nc%%ge&asggg%%t &* & gﬁm@‘l( %%’é‘f gflg'ci SHRE ageqps; Jrg PEesent in the
comllensiﬁoatia,a tomeéradadion et gle@ndg Eﬂ¢ﬁpf m@t(ﬁgcdﬁﬁgﬁcﬂhh at ?Iggtﬁq,gn
cine. with acetate I n referred. The preferre
PR by LoRiAlomer Eua bl ©aRbmi oot 18 s
for faefubitionsudetaaees 0.5 1100 fhe/nll fbOkdbAE. agents are present
-in the conposition in a concentration that depends

~ fromthe concentration of argatroban. The

co KRl odhdtlc-ddyRti r 0
oSl RO SR B, 00
PH semtizgments pf ghe presentofomyilptions ragd tinddisdenond 602R%e of sodium
A S kL ad] ' t when ed,.are .,
chlcohlel SHIoEE ;AT SnRO0E, Berd0E ol SOl g
Prefegpdnaratspdinm  gldride elod déexone. orTheofoemalhtio@dbfithe present

P ' l i u hl oride, potassiumchlorid

im0 bl Sonti €1 T el eFimo BRI ok Gt dite 60
mg/gihl sodiuthechiovidle dewsterppaferablierof 10rigAndtsb @it dloriddor dextrose
at a PevEP I?Ongtreater 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 500 ml. SVP ready-to-use solutions are typically filled intd
ampules and vials in 1 to 100 mi. 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.



invention may contain 1 to 100 ng/nL
osnotic-adjusting agent; preferably 4 to 60 ng/nL
sodi um chl oride, nore preferably 4 to 10 ng/nL sodi um

Lebes.-0r dextrose at a |level no. greater 9
?&g?ga?ﬁﬁﬁ wei ght), typically in an anount rgﬁgﬁﬁa%é%xnsz
from 25 to 60 ng/nL. [0028]. Conpositions according

to the present invention can be prepared into snall

vol une parenteral (SVP) and | arge vol une parentera
(LVP)dosage forms. The dosage forns can be held in

any [8024] Folymedonvmbines areSuefeeblellaxiti¢ aidhensohabl dde free

. L e, S r polyneric vials, ul es,
of BRI 1830 Bre B edRRerS e BeS ph ARt itose
disdlosed ibAQSPat. B, 58490843 And FVWBAI1A! | BAFmBHE containers can
apules and vials in 1 to 100

.typically. filled-into |
,f“ﬁ?v_gp‘?ee%%’{dﬁ‘? OS2 TPOISTERAPATTIBh 2 &ySePada easkegies gyem to
préwnt tHeeloSOBH Rhide Bufir) storab® ALY 16 ImURe BV MLSIRT & the

sold as "pre-filled sgrl_nges". The - LVP presentations -

- formylatinn. foprelerAd anoisie RETIST SrnskERgR obepeuckswhidDwill also
R0 TR R BARAG O33R [0024] Pol ymer i c

containers are preferably exl bl e and can contain or
be free of polyvinylchloride (PVC). Preferred

G2 EToRie 66 flnd HimsIHEl" B uNE 3eesctl el
corfainpi el iheic aubseduentt preceshing rechriosk@cin whe firt.a THE¥e Jirote@ures -
R PR SR SO Sl P S

carensSucle ptooessiag advhhiqtiys @éfetabey udeqr ﬁ&ﬁlﬁﬁﬂi&ﬂ?]m&sﬁ) _Edeﬁ&frbf dr
el St ur e barrietr is an‘alym num oyerpouch, which wll
TRMEE 2 BERY SRS B HRE ISR CT b PR oEetpbae formulations
Tolegigptapdraivn. [FOPShInpR, aeRehal Bt befilifatibh bAbe used 1o destroy
chYcJ)[%ﬂqom tions -of the present invention in contalners,
a

f Heicroosps B uwRkinpthscEaali repled comtpiasi of rihe regatmoban
forhRRE6n.PT A6 AioBEve 38 Coddsifibhil Cudel ORY GERIPRM | Erminal heat-

phar maceutical drug products often requi'red fTor
sterlézatiom of drag proditin theivliesd phekgeingchni ques preferably

use a sterilization process to destroy or elinmnate

“any m croorgani sns-that may be present .in the

ar J802abEypidabentetlaré opdes fmkHeophangadenitp idinsion to kelieve

e S ] 31 B8 Bl Bt S i DS Rrspipban
congwaitien of tha pedsere invehtidtheandegatdcivadat 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 r:hc 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 controlied working environment. All containers and



formul ation. An autoclave is comonly used to

acconplish termnal heat- sterilization of drug

products in their final packaging. [0026] Typi cal

' : cycles in the pharmaceutical industr 0
gﬁﬁzﬁg\llﬂg%%?erm nal sterilization of the final Lgf/g&@g@suw
are 121C for 15 minutes._dhe argatroban conposition

of the present invention can be autoclaved at a

opoFitR A atfed By LB shb et Rt i iioec ol e
(e-gstwddi hinpyule,Anfosivh dapniotils, qr Sipgbiry tar filledumiel abdptic
Comtﬁft}e tenperature range of 119 to 122 C for a perio

0

¥ e ranging from 10 to 36 ninutes. [0027]
Al ternatively, sterile pharmaceutical conpositions
accf?o{[}gigg to the present inyention may be gr epar ed
~ usi Stqlevieseaesien futhise HhsEe she invayion dut shopid; neg
be cbstREd b @lah i r | i
not. wit hst a%?aﬁgglglﬂggFgFi 1 zlgte?%%se%? q‘?j%&\%}wf%gﬁhgﬁn lL
prepgtedt he ingredients are sterile. Sterility is
mai ntained by wusing sterile nmaterials and a
control |l ed working environment. All containers and WO
EXAMBIEA27565 PCTI US2006/ 033432 -9 apparatus are
sterilized, preferably by heat sterilization, prior
[11ing. The container (e.g,, vial, ampoule,
Arg%&% %Igi on bag, bottle, or syringtare then filled
Acetimdled, GSEptic conditions. [0028546Tkg fol | owi ng
g diexa}{@I es..further illustrate the jinvention but should
odiggAcele Difpdrats, as in any vvayz-gf%iti ng its scope.
NaCLNUSR6dm@RSEjusinglaci®/ L f or mul aj_gg% IS prepared.
EXAI\@L{]E 1 Argatroban 1 ng Acetic Acid, USP 0.546 ny
AcetisgHd RN at e Tri hydrate, USP Do @livepHmamauiredsp
War $hhjeerigdiygpt i ng agent 5.9 ny q%c_eti c acid-or NaOH To
adj ust pH as required ,
Autoclave cycle= 121°C, for 2 to 20 minutes '

EXAMPLE 2
. Argatroban 3 mg
Acetic Acid, USP - " 0546mg
NaCL, USP osmotic adjusting agent 5.9 mg
Acetic acid or NaOH To adjust pH as required
Water for Inj ection, USP q.s.

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



Water for Injection, USP g.s. Autoclave cycle= 121'C
for 2 to 20 minutes EXAMPLE 2 Argatroban 5 ngy
Acetic Acid, USP 0.546 ng NaCL, USP osnotic
XD wsidpgsagent 5.9 ng Acetic acid or NaOH T '
pH as required Water for Injection, USP q.s?C§Hkﬂﬁ&mmin
Aut ocl ave cycle= 121C, forig2z to 20 m nutes WO
2007/ 027565 RCT/ US2006/ 033432 -10- EXAMPLE 3
ERRSaioban 1 ng  Phosphoric Acid, USP 8.5 ng Sodi um
Phosphate 1.8 ng NaCL, USP osnotic adjusting agent
5.9 ng Acetic acid or NaCH To adjust pH as required
Angarelranf or | nj ection, USP g.s. Aufagd ave cycl e=121C,
. 1,0 i nutes EXAWVPLE 4 at roban 10 ngy
PHiq roglg %%)drzlggg]aci d 0.146 ng Na A?%LI@?’ osnoti ¢
- ScddjnuBhdspliptaigent 5.9 ng HO or NaQdof® adj ust pH as

requisted Water for Injection, USP g.s. Autocl ave
NS (USE Ohpo sditspingagest 50 i nut esSOBBAVPLE 5 |
Acetic acid or NaOH To adjust pH as required
Water for Injection, USP q.5.

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

EXAMPLE 4

Argatroban 10mg
Hydrochloric acid 7 _ 4 0.146 mg

NaCl, USP osmotic adjusting agent 5.9 mg

HCI or NaOH To adjust pH as required
Water for Injection_, UsP - | q.s.

Aautoclave cycle= 121°C, for 2 to 20 ﬁlinutes

EXAMPLE 5

Argatroban 1 mg

Tartaric Acid, USP 123 mg

NaCl, USP osmotic adjusting agent - 59mg

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

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



Argatroban 1 ng Tartaric Acid, "USP 12.3 ng Nad,

USP osnotic adjusting agent 5.9 ng Tartaric acid or

NaOH To adjust pH as required Water for |njection,

%@9% s._ Autocl ave cycl e=121C, for 2 to 20 m nutes WD

#3785 PCTI US2006/ 033432 - 11 EXAVPLE 6 PCT/US2006/033432

Argatroban 5 ng b Critic %gl d, USP 15 ng " Sodi um

Citrate 1.2 ng Nad, USP osnotic adjusting agent 5.9
E%E“ c Acid, or NaOH To adjust pH as required

Por | njection, USP q.s. Autoclave cycle= 121C,

for 2 to 20 mnutes EXAMPLE 7 ‘Argatroban 1 ny

An € Acid, USP 0.546 ng Sodiug Acetate Trihydrate,

USP 2.8 ny Dextrose, USP osnotic adjusting agent 50
Crigg A4GUSE aci d or NaOH To adj ust Ipkhgas required
Sofidtatih@r I njection, USP g.s. Aut ch ave cycl e=121C,

for 2 to 20 mnutes EXAMPLE 8 Ar'gzﬁgroban 5 ng ,

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

NaCl, USP osmotic adjusting agent 59mg ,
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 1mg
Acetic Acid, USP 0.546 mg
Sodium Acetate Trihydrate, USP 2.8mg
Dextrosg, USP osmotic adjusting agent 50 mg

~ Acetic acid or NaOH To adjtist pH as required

Water for Inj ection, USP q.8.
Autoclave cycle= 121°C, for 2 to 20 minutes
EXAMPLE 8
Argatroban 5mg
Acetic Acid, USP 0.546 mg
Sodium Acetate Trihydrate, USP 2.8 mg
{(Noosmotic adjusting agent)
Acetic acid or NaOH To adjust pH as required
Water for Injection, TSP q.5.



Acetic Acid, USP 0.546 nmy Sodi um Acetate Tri hydrate,
USP 2.8 ng (No osnotic adjusting agent) Acetic acid
or NaOH To adjust pH as required Water for

Wal Rptd288s USP g.s. Autoclave cycle= 121 C, pef/maoboss4s2
20 m nutes WO 2007/ 027565 PCT/ US2006/ 033432 -12

EXAMPLE 9 Argatroban 5 mgo.Formc Acid, USP 3.6 ngy
I NTaCl , USP osnotic adjusting agent 5.9 ng Formc
Laci NaOH To adjust pH as required Water for
lon, USP q.s. Autoclave cycle= 121C, for 2 to
Argéfobrnut es PROCEDURE [ 0029] Thé megyui prent and

l.ass for compounding, filterjng, and filling
Forg‘ﬂce‘gﬁml y washed and depyro%’gﬁﬁ ed. The filter
Na@§ﬁsn’6érﬂoticfddjdstiﬁgageltiibe gssen‘ol y39mgnd other parts and
equi prent are sterilized. .[0030] Eighty percent (80%
Forgiic aoeorNaRl vol une ofqe%%iié%tﬁf‘]iléf"qf‘%?& Injection is
‘WakPld-#5t&®ni Usp cal i brated conpogrdi ng tank. Sodium
chlorirde is added to the tank and the solution is

Autetlaveraydiegd£219C, doick 9leinyes de i s di ssol ved. Sodi um
acetate is then added to the tank, stirred until all
exci pients are dissolved. The tank is adjusted to 90%

PROCEDUREal volune with Water for Injection and nixed.

Ap iLmately, 1. 08 ns. of ' i.dei s ad -
1 R alipricnt LB ape s foR SEhhtrlle, el AR iine
are JEPRAlY Hagtied anAr@pjopdard] Thedilghedemblyofilling el dssearbly,
acidified water to forgn a,slurry solution. This ‘
andther pyrts WA CAURMEH ARG H Y ¥ e conpoundi ng tank and the
solution is mxed. The solution - :

[0030] Eighty percent (80%) of the final volume of cool Water for Injection is
collected ina 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

'plaistic 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.



is then adjusted to pH 5.5 with 1 N sodi um hydroxi de
or acetic acid if nescessary. The solution is
brought to final volume with Water for Injection and
m xed. [0031] The solution s then filled into 250 m
non-PVC flexible bags (IntraVia(r) flexible plastic
container (PL 2408-3 non-PVC nmulti-layer plastic

What id dlagnedwi:t h one standard PL 146. RTM PVC nenbr ane
tube, one PL 2409-3 nmulti-layer plastic co-extruded
adm ni stration port tube, one PL 141 PVC bl ue-tip

1. CARSWBus,SBBIY, Blesild pHanBiceRBEd] cRAPLEELOO] a thavmbindbhibitor suitable
- from Baxter Healthcare Corporatj og)gd These %(gags are .
s el pevieniterabadipinisgiationi subgeiafy deagdtom ey degtedipleohol gpd having a
th I eqd 4. nt . [ sterilizer and
?lnbeit\%ggl 43 a%f%lé‘?:orpglﬁﬁg%lrp%'hﬁgm

sterili zed at mnutes. 13 Wat is
clagiomeeh 16 :mg@/mIAh B f(emmnomimeirettydamstadidxe-2-[[(1,2,3,4-tetrahydro-3-
o Sl DR B Bilni ot SR A Sbonyic ai
subs | om dehydr at ed al cohol and having
a pﬁ%@%%@%ﬁﬂa@ﬁ%ﬁ 5.5 conprising in solution: a)
0.b) at acid @0 sagiltrilize the argatroban. '
1-[5-[ (am noi m nonet hyl ) am no] -1 -oxo0-2-[[(1, 2, 3, 4-tet
r ahydr o- 3- _ : .
2. BidPHarBactutionlcompbdisivh boelting amintiak pempyisihg:4- met hyl - 2
- pi peri di necarboxylic acid hydrate (argatroban); and
b)) ahullering agentsol ubi | i ze the argatroban. 2. The
phar maceuti cal conposition of claim1 further
conprising: <c¢) a buffering agent. 3. The
3. pherphasesdeutied] comppsitibt bbelaimh 1 diughemcdmprisingrer
conprising: .d), an osnotic-adjusting agent. 4. The
pl3 ARABOHG-2AStg A8 t i on of claim 1 wherein the
acid conprises at |east one of phosphoric acid, ,
acetic acid, tartaric acid, citric acid, formc acid

4. riiHei phapoactutienl compdsisien o elaim dcvherem. thapeid comprises at [east one of

phar maceuti.cal conpositi . cl ai-m 2. i o g
SR ot BoRg et hidr AP Gk G patc acid and.

Ohydkeomdrs ackd.t rate, tartrate, benzoate, lactate,

mal ate, gl uconat e,

5. The pharmaceutical composition of claim 2 wherein the buffering agent comprises at
least one of acetate, glutamate, citrate, tartrate, benzoate, lactate, malate, giuconate,

phosphate and glycine.

6.  The pharmaceutical composition of claim 3 wherein the osmotic-adjusting agent
_comprises at least one of sodium chloride, calcium chloride, potassium chloride,

dextrose and sodium lactate.

7. The pharmaceutical composition of claim 1 wherein the composition is provided in a

heat-sterilized container.



phosphate and gl ycine. 6. The pharnmaceuti cal
conposition of claim3 wherein the osnotic-adjusting
agent conprises at |east one of sodium chloride,

cal cium chl ori de, potassium chlléride, dextrose and
sodium | actate. 7. The pharnmaceutical conposition of

8l ai ifhd phdreraetuticaheompersisi 6 @Rint $ wWHeRMH deIhiA g rilide container is a

heat-sterilized container. 14 8. The pharnaceutica
conmpO¥-IBRUGE SSETEE ninfisidiehagi s bpfile. heat - steri | i zed

container is a vial, anmpoule, syringe, infusion bag

or bottle. 9. An aqueous, stable, sterile

Phardmeguois atabbosfabi pliaonaafitisaltdor@odion bR RbE®In inhibitor suitable

sui garbl e .for d%?_r enteral admnistratjon,

sub ({aoﬁ{qnéqrglya BB o Sy aHIRRAY depc drase Hehydsaing alcoholgcomprising in
in sqofigf:i on: a) 0.5 to 10 ng/nL

1-[ 5--% am noi mi nonet hyl )am no] - 1-oxo-2-[[(1, 2, 3, 4-tet

rahy @ 5% 10 mg/mL l—[S~[(arninoiminomethyl)amino]—l—ox0—2-[[(},2 3 4-tetr2ahy dro3.

met hyl - 8-.qui nol i nyl )sul f onyl ] am no] pentyl ] - 4-methyl -

- pi per i“2?@@6%%‘6@#@5@18?%%%%(%F&&Yﬂﬁuamrﬁlmcarboxylic acid
0. 01 t thydradd @edeiroban)sol ubi | ize the argatroban; c) a '
buff%g(i]n]gl gsgﬁnt_to mai ntain a sol ution pH about 4.5
to 50K Nawid torselubllzertty arzatoshant i c- adj ust i ng.
agenty. . utical ..co it of claim9
c orrgé iasl}]“%f%g ?gﬁﬁ%g_ﬁﬁgfn%}ntagoifgo TPORout £5 1o .5; and

1- [ S)[(tarfiofenglind osbhy-hjaeiinodgeht 0x0- 2- [ [ (1, 2, 3, 4-

t et r ahydr o- 3- ‘

met hyl - 8- qui nol i nyl ) sui fonyl ] am no] pentyl ] -4-net hyl -2

PRSI )

11.

‘ _ ng acetic _ _ _ r oban;
and a)c) fo ) 109 hcﬁS--Naﬁin(ﬁBﬁmﬁmeIhﬂ)ihﬂﬁd]Llftﬁm@ﬁm%,B,ll-tetrahydro—3~
e

A net hod r, pr.epari n aqueous, stable, sterile

Shar R R S BT e bentsT 1o sl D Gnecarborylic
sui t ablagidfydrpaRp4iRIHAN),adm ni stration, substantially

free from dehydrated a? cohol and having a pH between

4. 5bafep ® GmgEaptic 8¢iddo solnbiling thrrgatroban; and
¢) 1to 100 mg NaCl osmotic-adjusting agent.

A method for preparing an aqueous, stable, sterile pharmaceutical composition of a

thrombin inhibitor suitable for parenteral administration, substantially free from

dehydrated alcohol and having a pH between 4.5 and 5.5 comprising forming an

aqueous sohrtion comprising:

a) 0.1 to 10 mg/ml 1~[5-[(aminoiminomethyl)amino]~1—oxo-2—[[(l,2,3,4-1;etra,hydro—3-
methyl-8-quinolinyl) sulfonyl]amino]pentyl]-4-methy1-2-piperidinecarboxylic
acid hydrate (argatroban); and -

b) an acid to solubilize the argatroban



12.

13.

14.

aqueous sol ution conprising: a) 0.1 to 10 ng/m

| -[5-[(am noi m nonmet hyl )am no] -1-o0xo0-2-[[(1, 2,3,4-tet
rahydr o- 3- net hyl - 8- qui nol i nyl)

sul f onyl ] am no] pentyl ] - 4- me@thyl - 2- pi peri di necar boxyl i
c acid hydrate (argatroban); and b) an acid to

S Whichled @ ohhhcaraatfueldvidd forl 9 parigkal eicheCqufficiemeto render the
and autoclaving for a period of time sufficient to

r eprpesiti¢restedlénposi ti on sterile. 12. The method of
claim 1l wherein the solution further conprises: ¢)
a buffering agent and d) an osnoti c-adjusting agent.
T3 nidiieodatdiaieh 10f whiraiinithel dolwiver farthertdompsistsut i on
conprises: a) 0.5 to 10

1¢) 8.bufigrng aeeH W%’gﬁﬁ %‘ usfing agens 11 (1, 2, 3, 4- t et
r ahydr o- 3-

net hyl - 8- gnnolnyl)sulfonyl]arnlno]pentyl] 4- et hyl -
pihsandtbochelbdripokl vhereinathi dolhiion eemaprisgsgat r oban) ; b)

e e

to ﬁnéthyﬁ@-d{nn@hn&l)ﬁ@foh@l}alﬁgioﬂlﬁenqé]m{mﬂhﬁéﬂ~pnq;tmahgecarboxyhc
agent. 14, The nmethod of claim 11l or 13, wherein
aut ceidbydigtei(arealiobandd out at a tenperature ranging
f %??Odir]ﬁér?tﬁ a&ﬁQOgolﬁlﬁﬂlz@ﬂfé%éaQﬁbgﬁ time ranging fromb5
¢) abuffering agent to maintain a solution pH about 4.5 to 5.5; and

d) 1 to 100 mg/ml osmotic-adjusting agent.

The method of claim 11 or 13, wherein autoclaving is carried out at a temperature

rangiﬁg from 115 to 130 °C for a period of time ranging from 5 to 40 minutes.



