WO 02/ 078605 PCT/ US02/ 10094 PREM XED AM ODARONE PARENTERAL SOLUTI ON AND
METHOD FOR MAKI NG THE SAME Rel ated Application The present application is
a conti nuaDioan7dens part of U.S. Patent Application No. 09/P8TAISEBT094i | ed on
March 29, 2001, which is expressly incorporated herein by reference. 5
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Background Art :

Amiodarone HCl (2-butyl-3-benzofuranyl)[4-[2-(diethylamino)ethoxy]-3,5-

diiodophenylJmethanone hydrochloride, is a class Il antiarrhythmic agent that possesses electro

15 physiologic characteristics of all four Vaughan Williams classes. The hydrochloride salt is
currently marketed in ampoules suitable for intravenous administration following dilution in
dextrose (CORDARONE? IV, Wyeth-Ayerst). Each milliliter of a CORDARONE® ampoule
contains 50 mg amiodarone HC], 20.2 mg bénzyl alcohol, 100 mg polysorbate 80, and water for
injection. The pH of the commercial product after dilution in dextrose is appfoximately 3.8-4.0.

20 One inconvenience of the prior art product is a required step of admixing 1-6 ampoules
in dextrose prior to administration. Since amiodarone can be used under emergency conditions
to rapidly stabilize a patient’s a;:‘ute ventricular arrhythmia, this dilution step consumes valuable
time. Other drawbacks of the admixing step include the possibility of dosage error, needle sticks,
and/or solution contamination.

25 " Another drawback of the prior art product is that the diluted formulations have a limited
shelf life at room temperature. Generally, due to diminished sterility precautions brought about
by opening the sterile container of the concentrate, the resulting diluted formulations must be used
within 24 hours of dilution or be discarded. Obviously, such discarded quantitieé of the product

increase costs for healthcare providers.



I ncrease costs for healthcare providers. WO 02/078605 PCT/ US02/ 10094 2 An
addi tional drawback is that the diluted fornul ati ons have been shown to be
i nconpat i wWDe2migehs certai n pol ynmeric materials due to drugPadasopiioon. Thi s
phenonenon creates dosing problens for_health care providers, or requires
t he use of special material containers for dilution and delivery. 5 The

product configuration and am odarone fornul ati ons described in the present

i nvention overcone these di sadvantages. The ready-to-use prem xed product
confi gur at i orf\Tpraddisional degebackfis tthafe thepdituted)i formulagonsh bavw heemtshaws, toaboi ds

pot ent i . ) | . e use Qf sharp needl es
fecr oas i RRELEWi L BRIDATER btbriatFhBo SR A BUIE s BRPRReNOETRRE:
benef i t slogihg potdernd férMiRaliacire ?Jl’tﬁiiddmdir ecjuiee fieaRbof spécidl nkerdl centhesifaP! Y
use a prepared container 10 of the inventive conposition off the shelf, as

needed, diltipand deliery-onal preparation. Moreover, the new prenixed

Cotpat b1 11 1y RS ED RRA o TR GIRTSSH B e Ep@talfus FR@ benion 7

i ssued NeerohRthase d2HAPantdges CTHE reaidy 26-udd predited (26@sct @Bnfi Aith@6tapeténts loss
conposition concentrate for parenteral delivery after dilution. The

di scl os&d timessperfAibéing therconeepifaies aveidppsiential peibieins ¢f contaspinatinns helps fedpce

The pH opS PRERCE nBtaB0 bkhaet bisehl Fal® bloatin 364 SiRiPle Sl S, Shit

al ., colbenetitd ard duses thd-faet that GRdicabersdnnal willes®lexd 8indply 1t 8 grpaieea container
hydrochl oride fornmulation "which 1s at the sane tine concentrated, stable

anldl di | @f Hisipventivesampesitipmoff thq shelisas npgdesy withent agditional prapasation. doreqyes.
l'ines 4 ] Qr e 0 i 1jty and 2
acm xi na oty hEreHk e afilodflons RARKRLGRShale R) Splihebd Sl At ke lipelea
pr em xedoaipatbidityowith polyaiieictdoataite niatsrials. at i on whi ch does not require
dilution and doges not utiljze a buffer, not even for solubilizing the

active, befor&Spartnt Moalo. ks 78i istued: Noyenabst o 280D etn Gaptiereelsali disclosgsaimi ng
di luted ) ent | |.o- 11Xt r f .

Gaut | or “SR0HfIBAE REmbOURRRTLAHANE for faren BTN Sl S, | P Sisfosed
stiabi | i tepnfpbsiyiearrequirestr pjysidlagicdilyt dveeptabletbaffepsaldiicd c{pableiohsdubilizing she
32-51). In the exanpl.es of a dil ut formof the am odarone, Gautier et al.
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(Gautier et al., column 4, lines 8-54). Gautier et al. disclose an amiodarone hydrochloride

formulation “which is at the same time concentrated, stable and dilutable.” (See column 1, lines
28-31, column 3, lines 34-39, and lines 47-56). Gautier et al., therefore, focus on the stability and
20 admixing of the concentrate. The invention of this application provides a premixed amiodarone
hydrochloride formulation which does not require dilution and does not utilize a buffer, not even

for solubilizing the active, before parenteral administration to a patient.
Discussion regarding diluted amiodarone concentrations (i.e., admixtures) are set forth by
Gautier et al., but no information is provided discussing the long-term stability (1A year or more)
25 of the diluted product (column 5, lines 32-51). In the examples of a diluted form of the
amiodarone, Gautier et al. teach pH levels of around 4 (see examples 2, 4, and 6 of Table, column
6, lines 45-53). Gautier et al. fail to appreciate the importance of a limited pH range of from about
2.9 to about 3.2, and preferably a pH of about 3.1 for long term stability and container
compatibility of a diluted premix formulation. By focusing on the stability of a concentréte which
30 is capable of dilution for immediate use or discard, Gautier et al. ignore the potential long term
stability problems of the diluted product. That is, outside of the very narrow pH range, problems

with drug degradation, particle formation, impurity formation, and container incompatibility can
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The present invention provides a new, ready-to-use prem xed formnul ati on of
am odarone, 10 or pharnmaceutically acceptable salts thereof, which are
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to solution volune ratjq of approximtely 4 cm, mninml insoluble
water for injection and about 0.4 - 12 mg/ml of a hon-ionic surfactant to a concentration range of

from 0.2 to 6 mg/ml, wherein the solution requires no dilution before administering and has a pH
within the range of from about 2.9 to about 3.2. Optionally, an osmotic agent may also be added
to the solution.

20 In still other aspects, at room temperature, the solution exhibits drug degradation of less
than 3% per year, drug loss due to adsorption by polymeric material containers of less than 3%
given a plastic surface area to solution volume ratio of approximately 4 cm™, minimal insoluble
particulate formation, and a rate of total impurity formation of less than 0.02% (w/v) total
impurities/week.

25 Inamethod for producing an amiodarone solution suitable for intravenous administration,
the present invention discloses the steps of providing, as an active ingredient, an effective amount
of an amiodarone solution. The active ingredient is solubilized in a water/surfactant solution, then
cooled before diluting the premix solution. Optionally, an osmotic agent may be added to the
solution at this point. The pH is then adjusted with a suitable pH adjuster to be within the range

30 of from about 2.9 to about 3.2, most preferably about 3.1. The premix is then further diluted with
water for injection to the final active ingredient concentration. Proper containers are then filled

with the final solution which may be administered directly to a patient without further dilution.
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15 C after a period of five months to one year in a plastic container for diluted CORDARONE®

product (pH = 3.9) and premixed amiodarone formulation (pH =3.0); and

FIGURE 4 is a diagrammatic illustration comparing particle counts (USP 788) after a
period of one to two months and a period of four to five months for diluted CORDARONE®
product (pH = 3.9) and premixed amiodarone formulation (pH = 3.0 and 2.5) in a plastic

20 container.

Detailed Description

While this invention is susceptible of embodiment in many different forms, this disclosure
will describe in detail preferred embodiments of the invention. The present disclosure is to be
25 considered as an example of the principles of the invention, and is not intended to limit the broad
aspect of the invention to the embodiments illustrated.
According to the present invention, there is provided premixed parenteral formulations
containing as an active ingredient a substituted benzofuran drug. The active ingredient has the
following structural formula:

30




product (pH = 3.9) and prem xed am odarone formulation (pH = 3.0 and 2.5)
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Suitable amiodarone is sold by ISOCHEM, France. The preferred concentration of
amiodarone is about 0.2 - 6 mg/ml. The formulations also contain approximately 0.4 - 12 mg/ml
of a non-ionic surfactant, such as an ethoxylated polysorbate (e.g., polysorbate 80), an ethylene
oxide/propylene oxide copolymer, a polyethoxylated castor oil, and/or a polyethylene glycol
20 hydrokystearate such as PEG-660 12-hydroxy stearate. The non-ionic surfactant is preferably
either polysorbate 80 (TWEEN80®) or polyethylene glycol hydroxystearate (SOLUTOL®HS-1 5). .
The solﬁtions can also optionally include an osmotic agent such as dextrose, mannitol, sorbitol,
glycerol, amino acids such as glycine, or salts such as sodium chloride. The solutions have a pH
preferably within the range of from about 2.9 to about 3.2, with an initial pH of about 3.1 being
25 the optimal pH for the solution. This initial pH range is preferred because the parenteral
formulations are particularly stablg, demonstrating a low percentage of drug degradation (See
FIGURES 1 and 2), minimal drug adsorption to polymeric container materials (See FIGURE 3),
and minimal particle formation (See FIGURE 4).
The present invention also provides a method for producing amiodarone solutions suitable

30 for intravenous administration. The method comprises the steps of: (1) providing an effective
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Other terminal sterilization processes known to those skilled in the art may also be applicable.

20 When prepared using the disclosed methods, at room temperature, the present premix
solution exhibits drug degradation of less than 3% per year, drug loss due to adsorption by
polymeric material containers of less than 3% given a plastic area to solution volume ratio of
approximately 4 cm™, minimal insoluble particulate formation, and a rate of total impurity
formation of less than 0.02% (w/v) total impurities/week. These surprising results are a striking

25 improvement over the currently available commercial product requiring dilution before
administration. )

The following is a non-limiting example of the present invention and should not be

construed in a manner to narrow the scope of the present invention.

! By “water for injection” it is meant clear, colorless, and odorless water containing
no added substances and purified by distillation or reverse osmosis (See Physician’s Desk
Reference). Water for injection is typically intended for use as a solvent for the preparation
of parenteral solutions. Other methods, including those developed in the future, which
reasonably achieve such a standard are intended to be included under this definition.



sterilizing the solution either before or after the filling step, by any
suitable sterilization nethod including heat, radiation, high or |ow
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No. 4,695,337 to Christine, and U.S. Patent Nos. 4,761,197 and 4, 964, 944
both to Christine et al, each assigned to the Assignee of the present
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CORDARONES® product following admixing (pH = 3.9) and premixed amiodarone formulation
of the present invention (pH = 3.0) at 25°C in a plastic container. Consequently, the new
premixed amiodarone formulation is significantly more chemically ;stable than the currently
20 marketed CORDARONE?® product following admixing stored under the same conditions.
Plastic containers suitable for the présent invention include those marketed by the assignee
of the present application under the tradenames GALAXY™, INTRAVIA™ and VIAFLEX™.,
These containers are disclosed in U.S. Patent Nos. 4,686,125 to Johnston et al.,4,692,361 to
Johnston et al., 4,779,997 to Schmidt, 5,849843 to Laurin et al., 5,998,019 to Rosenbaum et al.,
25 6,165,862 to Rosenbaum et al, and Des. 324,566 to Schmidt et al. Each of these patents is hereby
incorporated by reference. Additionally, European application publication no. EP 0902144.9
illustrates an alternative container. It is contemplated, however, that most plastic containers will
produce comparable results.
Amiodarone formulations prepared as described were also found to be more compatible
30 with polymeric container materials in comparison to the currently marketed diluted

CORDARONEP product. FIGURE 3 shows the percentage loss of amiodarone due to adsorption

after a period of five months to one year storage in a plastic container at 25°C. The drug



acid. The solution can then be diluted to 15 L with distilled, deionized
water. This provides a solution having an approxi mate drug concentration
of 1.8 ngwolo2ardos pH = 3. 0. Am odarone fornul ati ons prepacedsazimescri bed
above were found to be nore stable than8 10 the currently marketed
CORDARONE(r) product following dilution.” Figure 1 shows the rate of
formation of total inpurities in the diluted CORDARONE(r) product (pH =
3.9) versus the new prem xed am odarone fornmnul ation H=3.0) at 25 C
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virtually identical for both formulations. Under these conditions, the
percentage of drug adsorption for the CORDARONE(r) product (pH = 3.9) and
t he new awDodarssne prem x fornulations (pH = 3.0) is foulrdTiuSOL®094
approximately 4.3% and 1.6% respecti vel9y. Consequently, 5 significantly

| ess drug binding to the polyneric material is observed with the new
prem xed am odarone formul ati on. Am odarone formnul ati ons prepared as
descri bed above also fornmed less particulate nmatter over tine in
conparison to the currently marketed GaRARONE(r) product foll ow ng

adm xi ngweci:aii&ure 4 shows the S5mparticle counts neasured by the |ight
obscuratiron particle count test 10 (USP 788) after a period of one to two
nonths and four to five nonths in a plastic container at 25 C for the
mar ket ed CORDARONE(r) product follow ng adm xing (pH = 3.9) and the new
prem xed ani obafGAMILPD foRiNHEYERYS pdpinistation gorapsiBY:. The total insol ubl e
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pr ef er aly).y td €sg/nhan a 361ufiah bf Ghes fevigfectibnd alih-@asdurfigragr of 15
particles were observed in the nore preferred pHrange (pH = 2.9 - 3.2) for
t he present invent9Rrsipnallgianigspotic agefisanfler e observed in the 2m and 10m

icl i h . i Le. i fahi G ' -
Tl ustrat ed and dcegr Bl S TREe oy RS BRI O RS aprvgitin

si gni f i caetdnge € pont about Poasgabke Xpirit of the.invention and the scope of
protection is only limted by the scope of the acconpanying clains. W
020078605 PCT/ US02/ 10094 9 CLAIMS W claim 1. A solution for intravenous

adm ni strati IS NGy ' ' i ' <
ol ubi 11 zed 5 TeeDBhBPCland iedh BdBan03. AR5 KR! AL &b conssing; o,
of wat eroffdextrosy, amihiosl, ssitlitel, giycedodindnes ueiflaaichrk glyeixid, afid ki, sudtnaDsodim C
agent; and wherein the solution requires no dilution before adm nistering
and has @Yt hin the range of fromabout 2.9 to about 3.2. 10

15 3. The solution of Claim 1 wherein the quantity of non-ionic surfactant is in the range of

from about 0.4 to about 12 mg/ml.

4. The solution of Claim 3 wherein the non-ionic surfactant is selected from the group

consisting of an ethoxylated polysorbate such as polysorbate 80, an ethylene oxide/propylene

20 oxide copolymer, a polyethoxylated castor oil, and a polyethylene glycol hydroxystearate such
as SOLUTOL® HS-15.

5. The solution of Claim 4 wherein the non-ionic surfactant is polysorbate 80.

25 6. The solution of Claim 4 wherein the non-ionic surfactant is a polyethylene glycol

hydroxystearate. \
7. The solution of Claim 1 wherein the pH of the solution is about 3.1.

30 8. The solution of Claim 2 wherein the pHA of the solution is about 3.1.

9. The solution of Claim 3 wherein the pH of the solution is about 3.1.



2. The solution of Claim1l wherein the osnotic agent is selected fromthe
group consisting of dextrose, mannitol, sorbitol, glycerol, am no acids
such as gwgoeneseoand salts such as sodium chloride. 15 3PCThSozolos i on of
Claim1l wherein the quantity of non-ionic surfactant is in the range of
fromabout 0.4 to about 12 ng/m . 4. TH® sol ution of Claim 3 wherein the
non-ionic surfactant is selected fromthe group consisting of an

et hoxyl at ed pol ysorbate such as pol ysorbate 80, an et hyl ene oxi de/ propyl ene
20 oxi de cop®0yHueer solwtiquodfy(@ainw4 ywhetedn theagd of theisblutiands abgwBylet hyl ene gl ycol
hydr oxystearate such - as SOLUTOL(r) HS-15. 5. The solution of Claimi4
wherein the non-ionic surfactant is polysorbate 80. 25 6. The sol ution of

G ai m 4 wher gif N At fRuRQNFok HtaSeddtls a@Ri@Satich @nippisitt hyl ene gl ycol _
hydroxystearate. 7. The solution of Caim1 wherein the pH of the sol ution
is about 3.1. 30 afioddrens o$ an aasivedngrafiantsclubibizediorn caneepFation rangs of gfom i on

i s_about 3. .. Jhe sol.ution of_ Claim3 erein the of .the solution is
Lbsut 3 02 oo S S fo6 9 Bongag morrebEGPRER BN of *ct ai m 4
wherein the pH of oﬁyh@naﬁ@,ﬁﬁb@ﬂoﬂi@ag’l‘a‘ﬂ@%hd& 1. 11. A solution for

i ntravenous adm ni Strati'on conprising: am odarone, as an active ingredient,

sol ubi lized to a odhereinthesdletionriaagteridized psmix5 0.2 to 6 ng/m . in a
solution of water for injection and a non-ionic surfactant; optionally, an
osnotic agent; and wherein the solution is a-sterilized prem x. 12. The

sol ution of GhaiTRekbluMeaEidlaihh el RheRln thBQIBbfmhE bieABgePpRIMIX id if thdrdnige of
range of 10 fromabout 2.9 to about 3.2. "13. The solution of Caiml2

wher ei n ftdmealput 39 torabot B2i | i zed premix is about 3.1. 14. The sol ution of
Claim1l wherein the sterilized premix is refrigerated. 15 15. The sol ution
of Claim14 wherein the sterilized prem x is maintained at a tenperature

13. The solution of Claim 12 wherein the pH of the sterilized premix is about 3.1.

14. The solution of Claim 11 wherein the sterilized premix is refrigerated.
15
15. The solution of Claim 14 wherein the sterilized premix is maintained at a temperature

within the range of from 3 to about 10°C.

16. A solution for intravenous administration comprising:
20 amiodarone, as an active ingredient, solubilized in a solution of water for injection
and a non-ionic surfactant and wherein the solution requires no dilution before administering and

has a drug degradation over time of less than 3% per year at room temperature.

17. The solution of Claim 16 wherein the pH of the solution is within the range of from

25 about 2.9 to about 3.2.

¥

18. The solution of Claim 17 wherein the pH of the solution is about 3.1.

19. A solution for intravenous administration comprising:
30 amiodarone, as an active ingredient, solubilized to a concentration range of from
0.2 to 6 mg/ml. in a solution of water for injection and a non-ionic surfactant;

optionally, an osmotic agent; and



within the range of from3 to about 10C. 16. A solution for intravenous
adm ni stration conprising: 20 am odarone, as an active ingredient,

sol ubi | i 2z&0 /780350l uti on of water for injection and a n®@aTiusNY/ 094
surfactant and wherein the solution rquires no dilution before

adm nistering and has a drug degradation over tinme of |ess than 3% per
year at roomtenperature. 17. The solution of Caim16 wherein the pH of
the solution is within the range of . from 25 apout 2 9 fo about 3.2. 18.
The sol ution of o%ﬁ%ﬁwﬁaﬁwegwf{%ew elflute%ag%femdnaﬁlﬁeémg@adtha@.afate ofo.
A sol ut iy i ok AUERPMTes? Hith Bb& i bRLEAR/CABRI ishBies AR T8 ke an
active ingrlfggjl'uent, sol ubi I?.zed to a concentwr)(atlﬁo ralﬁaae 8’? frrg% .fatt%ge'G
ng/m. in a solution of water for injection and a non-ionic surfactant;
optionally, not i c. ag ;. a 02/ 078605. PCT/ US02/ 10094 11 wherein
t he sol ution 4% ersé’lut’r?& %ﬁlﬁﬂ Eﬁwﬁ\g@&@eg tr51tp§tS Pp%lsaai?ﬂu%g- a rate of
total inpurity formation of |ess than about 0.02% (w v) total
inmpurities/week at roomtenperature. 20. The solution of Caim19 wherein
the pH of the&lsolht isolutios ofilfdaim 39 whebei the Thrmotolagtiitds select@l diom 1 goepei n

the osnotic agent.is selected fromih roup . consj sti.n f .dextrose,

ranni £ olConggiith oldextige apngitol, s AicRoT ARG 2GS Ut Tecslycifg: WBdRE gk

as sodi UmseMuR] disridel0 22. The sol ution of O aim19 wherein the quantity of
non-ionic surfactant is in the range of fromabout 0.4 to about 12 ng/m.

23. The solution of Claim?22 wherein the non-ionic surfactant is sel ected

fromthe gro onsjstin f. et hoxy] at ed .pol ysor.bat e such as.

pdPysor bat e 8- T SalRpndt Cleim BertgnihEnen BeotRRyetieap TR RS nghe range
pol yet hasp\taat bt 84 @rabdif 12 ﬁ?gnla pol yet hyl ene gl ycol hydroxystearate such
as SOLUTOL(r) HS-15. 24. A solution for intravenous adm nistration

conprising: am odarone, as an active ingredient, solubilized to a
concentrati o aIQI%%O&ftio];lro?aaim 22 wherein the non-ionic surfactant is selected from the group

consisting of an ethoxylated polysorbate such as polysorbate 80, an ethylene oxide/propylene

15 oxide copolymer, a polyethoxylated castor oil, and a polyethylene glycol hydroxystearate such
as SOLUTOL® HS-15.

24. A solution for intravenous administration comprising:
amiodarone, as an active ingredient, solubilized to a concentration range of from
20 0.2 to 6 mg/ml. in a solution of water for injection and a non-ionic surfactant;
optionally, an osmotic agent; and
wherein the solution requires no dilution before administering and has a drug
adsorption of less than 3% in a plastic container which has a plastic surface area to solution

volume ratio of approximately 4 cm™ at room temperature.

25
25. The solution of Claim ,2'4 wherein the pH of the solution is about 3.1.
26. A solution for intravenous administration consisting of:
amiodarone, as an active ingredient, solubilized to a concentration range of from
30 0.2 to 6 mg/ml. in a solution of water for injection and about 0.4 - 12 mg/ml of a non-ionic

surfactant;
optionally, an osmotic agent; and

wherein the solution has a pH within the range of from about 2.9 to about 3.2.



20 0.2 to 6 nmg/m. in a solution of water for injection and a non-ionic
surfactant; optionally, an osnotic agent; and wherein the solution requires
no di |l utiwo oRefsspe adm ni stering and has a drug adsorpti ®@aTafS0Y/e®s4 t han 3%
in a plastic container which has a plastic surface area to solution volune
ratio of approximately 4 cm at roomteéeperature. 25 25. The sol ution of
Claim24 wherein the pH of the solution is about 3.1. 26. A solution for

i ntravenous adm ni stration consisting of: am odarone, as an active

i ngredi ent, 39| yhtkolua6n bPCRIRPEOANER thopH Lat@asotftiohrioabo3.10. 2 to 6

ng/m. in a solution of water for injection and about 0.4 - 12 ng/m of a
non-ionic surfactant; optionally, an osnotic agent; and wherein the

sol ution has i, t A 0

02/ 078605 P&?Ug@ﬁ%ﬂ%ﬂ‘ E’%l@@ﬁﬁ@[ﬁs%‘f He @S%%S# %eﬁ} ?ﬁ ?@%ﬁg{‘ﬁmﬁ ?go% of
the sol ybhsflinisSof deRtibse3mhnnild, sofbitolsglycdrbl) amdo £dids such &s \whedie, and sudtsgacivt i ¢
agent is selected fromthe group consisting of dextrose, mannitol,

sof bi t oks sqfliymehlirideani no aci ds such as glycine, and salts such 5 as

sodi um chl oride. 29. The solution of Caim27 wherein the non-ionic
surfactant is selected fromthe group consisting of an ethoxyl ated

pol ysor bat e 2g9ciThasolpfibiy 60Chahe7 Sheredmttetuoytiome sofactait iy wikckedrfeom the gteup
copol yner, a_ pol yet hoxyl ated castor oi|l, and a polgyet hyl ene gly ?I
hydr oxy spesitingeofsancethotydatad polyserbeje(suph pgspalysorbate 8, apiethyiles Gxafe/propylene

i ntravenQus adm ni st I 1.Sde 0 ) i i ent
sol ub 1 13t <PEOIyE, £ By Ao FAR Lk, Ay A EBIRA IR T AChiokFublble LT -
ofjgwat ers SOLUTOERHSes.and a non-ionic surfactant; 15 optionally, an

osnotic agent; and wherein the solution requires no dilution before
adm nistering and has mnimal insoluble particle formation in a plastic

contai ner at 30 UL AIGAREER M frenous administration comprising:

amiodarone, as an‘active ingredient, solubilized to a concentration range of from
0.2 to 6 mg/ml. in a solution of water for injeption and a non-ionic surfactant;
15 optionally, an osmotic agent; and
wherein the solution requires no dilution before administering and has minimal

insoluble particle formation in a plastic container at room temperature.

31. The solution of Claim 30 wherein the pH of the solution is about 3.1.

20
32. A method for producing an amiodarone solution suitable for intravenous
administration comprising the steps of:
(1) providing, as an active ingredient, an effective amount of an amiodarone .
solution; 3»
25 ‘ (2) solubilizing the active ingredient in a water/surfactant solution to create a
aqueous solution; ) o
(3) diluting and cooling the aqueous solution;
(4) adjusting the pH of the aqueous solution with a suitable pH adjuster to an initial
pH within the range of from about 2.9 to about 3.2;
30 (5) further diluting the aqueous solution to the final active ingredient concentration;

and

(6) filling suitable containers with the solution.



31. The solution of Caim30 wherein the pH of the solution is about 3.1.
20 32. A method for producing an am odarone sol ution suitable for

i ntravenow® 02atksdhi st rati on conprising the steps of: (1) PCEMSdr/my94 as an
active ingredient, an effective anmount of an am odarone solution; 25 (2)
sol ubilizing the active ingredient in a3nater/surfactant solution to create
a aqueous solution; (3) diluting and cooling the agqueous sol ution; (4)
adjusting the pH of the aqueous solution with a suitable pH adjuster to an
initial pH 88t The nidigod @einos2 indfordbocdmistng theatrputl nlixihg 186 th&olhtiod her
diluting the aqueous solution to the final active ingredient concentration;
and (6) aRPPIPHagedi-t abl e containers with the sol ution. WO 02/ 078605

PCT/ US02/ 10094 13 33. The nethod of Claim 32 and further conprising the
step of mxing into the solution an osnotic agent. 34. The method of Caim
33 wherein thd, dEtm)tﬂeﬂloagfﬁrKElaUﬁ ﬁetvhemhdthfermsmdﬂaen@nompsel@mbﬁsirsmbrgou;fs
dextrose, mannitol, sorbit ycerol ,. am no acids,  inorgani alts, and
any coRBRIEEont ﬂﬁ’é‘?‘@éf n@gnltqihéoﬂaétphogiygqrob aé‘i“ﬁ?sﬁé’ldéndnqrﬁ?lilﬁeﬁaﬁ%o?ﬁﬂir #8Y ng
the ste ng the solution either before or after the filling
st ep, b?fog]%i/lﬁslgﬂﬂg g sterilization nethod. 10 36. The nethod of C aim 32
wherein the pH of the solution is adjusted to about 3.1.

35. The method of Claim 32 and further comprising the step of sterilizing the solution
either before or after the filling step, by any suitable sterilization method.

10 .
36. The method of Claim 32 wherein the pH of the solution is adjusted to about 3.1.



