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reduced risks of nmedication errors and are essentially
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heart rate of a patient. Ready-to-use Isotonic, an
iadigiengishahlefrom rapdilugedi forms of th¢ liquid. One widely used medication that can be
provided both in concentrate, liquid form and a diluted, liquid, ready-to-use form is methyl-3-
[4-(2-hydroxy-3-isopropylamino)  propoxylphenylpropionate  hydrochloride  (esmolol
hydrochloride).
[0004] Esmolol (and its pharmaceutically acceptable salts, e.g., hydrochloride salt) and
related compounds have B-adrenergic blocking activity. p-blockers are therapeutically
effective agents for the treatment and prophylaxis of cardiac disorders when administered in
the appropriate dosage. However, high doses can cause dangerously low cardiac output.
Esmolol, which is a short-acting B-blocker, is often times used in acute care settings to
control the heart rate of a patient. Ready-to-use isotonic, and concentrate formulations, of
esmolol hydrochloride and related compounds are disclosed in U.S. Patent Nos. 5,017,609,
6,310,094, and 6,528,540, incorporated herein by reference. Methods for making esmolol
and related compounds and methods for treatment or prophylaxis of cardiac disorders using
such compounds are disclosed in U.S. Patent 4,387,103 and 4,593,119, incorporated herein

by reference.



esnol ol hydrochl oride and rel ated conpounds are

di sclosed in U. S. Patent Nos. 5,017,609, 6,310, 094,
w@resds5588, 540, incorporated herein by referenP@€r/us2007/074325

Met hods for maki ng esnol ol and rel ated conpounds and

nmet hods for treatnment or prophylaxis of cardiac

di sorders using such conpounds are disclosed in U S

Pat ent 4,387,103 and 4,593,1 19, incorporated herein

by reference. [ 0005] A current comercial esnol ol

(EOQQEht Aatwereho comuhatiab asmaolascatdnaieefofmulatiohOis rvailable in a 10 ml

l.ution conpr abou of . esno
R R T R <0 SkoR0TmEN o8 miHL R SO oy % fy ptame ethanol,
juigeYes ecﬂemg|py@1§'le.ne Jgiyd@g/ M mg0dli saae ataie thmydh’at@lreaheo 715% by

vol u aci al aceti.c acid.
Sl Ehel eetioaral s hatporigpn i pasditendap dot digist inigegion inco a
teAal b&Nis PUkocRSsotrcst@CHe sRIAGE 4 Qurf® WIARD dli@n® Other esmolol
arger. volunme diluent. Qther esnol ol conpositions are

eapOs sippseare AvalARe iathk Starieh Biclidingd O pod AR enhm! prgmiKed, ready-to-use
ﬁfhﬁloﬂl )F&dmft{s%ﬁ%dtl@ M%l%&lytf(‘)romusf Aectith, U P BrRBEoEP desires a

vials bolus”injection. If a practitioner
g!ggqep@@ngeng W(f“eqfélitﬁ usg @he differeat dibenghan depromddedofithathe ready-to-use

?iﬁgﬁkt thg ééﬁ@&nell EﬁmsgﬁleQ{) \éh&jzﬁg cé%[%otgltlton Gnd dilute w1th the desired

£0-US& conpositions, e practitioner can us
dlh@nmd@etht pmtcem@mnmmmramn and dilute with the

TR T e e T

Ianmctseadwatl@gus diffecnppnswith apprppsrmleu tibslirgr sdpiastkaged on handling,
ent with approprigte |abelin n . .

e SR8 pisiucrohhis AERERAF s ST T Ratktcito ayinge they are

mslst&hgﬂishﬂﬂe ChHegsfbre Sis tlﬁ:@bhﬂeh@ﬁe produdteamte dilited Butanistakenly injected

N e S et

[ogceqt eB’ecdhsfeQﬁztchMoﬁe@s Iﬂeﬂéﬁihb @l@hblli‘t}t oﬁﬁﬂg%&&&ﬂn@e‘ﬁtmts ]or ready-to-

serious health consequences i ncludin eat h
458 CBF IS Of FITANe P&h gt aqu%vaflﬁt&& itihe |h9§pltelr seffigign However,

ik RehoI6 PSR M GHs Arofubs@R My LRYSHICQIRRS tHeWceRfrate formulation
esnolol, both products are avallable in the hospital

ig wiswalygndisingaiviaple feama dilwedrisrmplarien: furtaen batk th&rlé mg/ml ready-to-
BUReHANHR! And @ 036 1 E&lg@ﬁtl’a?eséomﬁdgﬁlbﬁQ&Cﬁﬂﬁfoﬂtaﬁe available in

formulation is visually in |st|ngU|sh e from
stinilajtvetintes ofniP anlicegh. Eomsedrently, slosing etrers £an nepumby the practitioners

ﬁﬁzﬁmﬁﬁ%) UP Ghd Wgz%rnhbsqporﬁn d Tinl}gfo?eIS '&%Ilﬁn b€ WERBL" & %rowde a

conpositi on for tion are aval
concentrate liquid formulation of esmolol that could mitigate the potential dosing errors

described above and yet still allow the flexibility of providing a composition that could be
used to make custom compositions of esmolol.

[0008] The commercial 250 mg/ml esmolol concentrate contains propylene glycol and
ethanol, agents known to cause injection site pain or irritation. Therefore, it would be
desirable to provide a concentrate that does not contain any propylene glycol and ethanol.
[0009] Esmolol injections are used by practitioners for rapid onset of action and generally
requires dose titration based upon the body weight of the patients. For overweight patients
and for fluid restrictive patients it would be highly desirable to provide a concentrated
esmolol presentation that can be administered without dilution or with minimal volume

dilution.
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the full amount would be unlikely. This provides a helpful contrast to the erroneous 10 ml

bolus injections of the prior art commercial concentrate. Since normal bolus injections of a
drug generally do not exceed 20 ml, a larger volume concentrate embodiment of the present
invention provides the advantage of inhibiting a practitioner from the erroneous full bolus
injection of such concentrate.

[0013] An advantage of the present invention is the provision of a sterile, ready-to-use,
concentrate form of esmolol that can be directly infused into a patient. Such higher
concentration, sterile esmolol compositions allow for the lower volume infusion to a patient,
thereby reducing volumetric effects to patients with heart or other conditions sensitive to
volume infusions, including those patients on fluid restriction.

[0014] Another advantage of the present invention is that, unlike prior art concentrate
compositions of esmolol that contain propylene glycol and ethanol, the present invention

compositions contain no irritating or harmful excipients.
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pH is outside the range of 4.0 to 6.0 and is most stable at a pH of about 5.0.

[0018] Suitable buffers are those buffers that provide sufficient buffering capacity at the
desired pH range and are pharmaceutically acceptable for injection into a patient. Examples
of buffers useful in the present invention include, but are not limited to, acetate, glutamate,
citrate, tartrate, benzoate, lactate, gluconate, phosphate and glycine and conjugate acids
thereof. The concentration of the buffer can be from about 0.005 to about 2 M. In a preferred
embodiment the buffering agent comprises a combination of sodium acetate and glacial acetic
acid. A preferred combination of buffers can include sodium acetate at from about 0.005 to
about 0.3 M and glacial acetic acid at from about 0.05 to about 0.3 M.

[0019] In order to avoid the incidence of, or to lessen, osmotic shock (e.g., pain at the site
of injection) when dosing compositions of esmolol directly to a patient without the use of a

diluent, especially an osmotic adjusted diluent, it is desired to have a suitable level of
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acceptable salts thereof, e.g., hydrochloride, a

buffer and, optionally, an osnotic adjusting agent. As
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pharmaceutically acceptable salts thereof. The
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glast hontaingrher pedymasic cantainers including barrier layers or secondary packaging. An

aluminum overpouch is a preferred moisture barrier for use as secondary packaging for

polymeric containers lacking a moisture barrier of their own. Preferred containers should be
able to withstand terminal sterilization such as autoclaving.

[0021] The compositions of the present invention are sterile. The compositions are
preferably prepared and then sterilized in their final containers by autoclaving. Alternatively,
the concentrate can be aseptically prepared or terminally sterilized via autoclaving separately
and then placed in sterile containers using an aseptic procedure. Typical autoclave cycles
used in the pharmaceutical industry to achieve terminal sterilization of the final product are
121 °C for 15 minutes. The esmolol concentrate of the present invention can be autoclaved at

a temperature ranging from 115 to 130 °C for a period of time ranging from about 5 to 40
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Dose Dose required by Concentration of Rate of Infusion
Patients weighing | Esmolol Injection
75 Kg To be used '
300 22500 pg/min 10 mg/mL 2250 pL/min
Kg/min .
HRE 20 mg/mL 1125 pl/min
50 mg/mL 450 ul/min
200 15000 pg/min 10 mg/mL 1500 puL/min
min
Helke 20 mg/mL 750 pL/min
50 mg/mL 300 yl/min

If a practitioner desires a lower concentration of esmolol and/or a preferred diluent to infuse

into the patient in conjunction with esmolol dosing, the practitioner may desire to dilute the
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pol ymeric containers |acking a noisture barrier of
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[ 0021] The conpositions of the present invention are
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then sterilized in their final containers by
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the pre-filled syringes into standard pre filled

venous fl uid ba r, optionall rectl
847 oS Rrion s, M s O g st oS g S e present
masiemt Thewatdntation & ea@ing@bier @acdonipositittdese @ovided in Tables 1
cogt @f housi ng an esnol ol concentrate and
&MSns kept together in a single package. The
instructions can informthe practitioner that,
dependi ng on the desired dose and patient infornation
and condition, whet heFahlel:Femub@iof®IPOSi tion as an
undi | ut ed, ready-to-use injection or to further diIu
|8
[

Wi t hra—desired—ditugnt— {0024} The conposi-tions_—of
present ingredientsn pr oforanulatinn | [Fexmplationy dforpulatiogi
a conposition usefulj as a ready-to-gse cgnpositjon o

as ) cOMpaslifigd USer o gk T U THer AT Tl oy A, 7

g 1 + ~
r eady=to-—use—ptresentratt+o ; t \Junbenllallun

conppsi SediH tatpe 1.4 mg/mL 0.7 mg/mL
Trihydrate, USP

Glacial Acetic 0.546 mg/mL | 0.546 mg/mL | 0.546 mg/mL

te
he
ng
M

Acid, USP
Sodium Chloride, I mg/mL I mg/mL I mg/mL
USP
Water for injection gs gs gs
Table 2: Formulations 4-6
Ingredients Formulation | Formulation | Formulation

4 5 6
Esmolol HCI 50 mg/mL 50 mg/mL 50 mg/mL
Sodium Acetate 1.4 mg/mL 2.8 mg/mL 2.8 mg/mL
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adm nistered to patients requiring rapid onset of
action, and also to overwei ght patients. Furthernore,

W@200Bh53S8zonposi ti on contai ns a hi gher concentPEE/USW0TO74325

esnol ol , small er volunes of infusion can be

adm nistered to patients under fluid restriction.
Tabl e 1 shows reduction of infusion rate based on the
concentration of esnolol injection used. Table 1 If a
practitioner desires a | ower concentration of esnol ol

and/ ¢r |Iuent to infuse intog the patient
in cen i By(f 6§F es+ol-ol 5t 1€, the g‘“’a’c‘t‘l—tqmn'e'r‘
may llesi BciabAditicut o @ﬁ%@%l 10 9 gngpnLt h - JH0aaBml

I nvent i onAcguU'gpbl e (di luents include dil uent s used by
praC|t|o KitTed in the aft exanpl es

i ncl lude Eﬁ"éﬁl qri de, "R nger s! "é}r)?&f ext rose

sol uti ons. WSPI e the desired, diluted concentratio f

esnol; ol i%)ltlo,sé’fUS\P- typillq&é/mgoq(:ent[ati ons range.from
about—t—to—about ngft,  and{preferably 10 ng/ mi .

[ 0025] V@;‘?th%mﬁcﬁ%lm es {8 parenter®d adninistfhtion
i ncl ude i ntravenous, subcutaneous, i ntradernal,

i ntranmuscul ar, int raarti cular and intrathecal. The

e ng ent rat .

O B rSrhBES a Y Bty B hOIRLRLTE o Bhge of from 4.5
£.64n0 pieifératlg SN Theetiipdefandralasshact for eonipoutdiag, filtering, and filling
|IIust ate .t vention.b ould n
ars Piopi e oo pmetraga thy 19 4 Gu35) oltfe SRERIH PR und o
@bﬁﬁ@ﬁd Efspridhearp sRERLA! | on of esrml ol conpositi ORS of
the present inven ncentration of each . :
[oib7 i Bieogereend e Bty e RESEP ol Fiob GRElrRergp fragliected
ﬂ-ccﬁﬁ&u&@@taﬁp' Gﬁ\ﬂﬁl act@dAced dnd, StioRallyatddams acktad atather adlied to the
Fornul ati ons 4-6[.0028] Intheforeg Far mul ati ons
tanlg, Espedol Y chreloee aysighedand eidsd fstfg 8 Oppigilly, sgdiim chloride
(?r Rxtr&BGs BEEHEIAR] ddndBed BhR: @AM PRERIUtIBAGS Wikds GNEIE excipients

or conmpounding, filtering, and filli ng§€r 5 erI

awashsé@lvahd The pyluggre iathed . adipried 19 |pHe s 0% iy Wﬁf@’ﬂde or
QHlerl ﬁ)?l %grzil Y ThE B u@N R brB&Pht %o &AM RO WAL wAEEfor injection and

mixed. The esmolol concentrate is transferred to a container and autoclaved to provide an

esmolol hydrochloride solution having a concentration of about 50 mg/ml.

[0030] Although the present invention has been described by reference to certain
preferred embodiments, it should be understood that the preferred embodiments are merely
illustrative of the principles of the present invention. Therefore, modifications and/or changes
may be made by those skilled in the art without departing from the true spirit and scope of the

invention as defined by the appended claims.



[0029] Eighty percent (80% of the final volune of
cool water for injection is collected in a conpoundi ng
W 2008/15338aci al acetic acid and, optionally, SoPECT/IIS2007/074325

acetate are then added to the tank. Esnol ol

Hydrochl ori de i s wei ghed and added to the tank.

Optionally, sodiumchloride or dextrose is then

wei ghed and added to the tank. The solution is stirred

until all excipients are dissolved. The solution is

then adjusted to pH 5.0 with 1.0N sodi um hydroxi de or
droc Ionhe acid. The solution is brought to final

Swat er for injection and mixed. The esnolo

concentrate is transferred to a contai ner and

aut ocl aved to provide an_esnol ol hydrochl ori de

dol ut H GANKBTAH MOl SARBYMtOMCPBRNIERS about 50 g/ m .

[ 0030] Although the present invention has been

descri)bed dpyutiei@medmEot BmeRY hyirdthRiak.anhi ed
enbodi nents, it should be understood that the

preferred enb |ustrative of the
princt p|e§“HrqPHg?§ @?@Wﬁzﬁﬁygﬁgwgﬁmg?ﬂﬁWefore,
nodi fi cati ons and/ or changes may be made by those

skerkinelt dompokidodlids aH dfabbutdapanio.ng from t he true
spirit and scope of the invention as defined by the
ggﬁgrﬂ]eedco?n %Sl lO | O(g]a%ﬁ,pWI'lnglﬁgge l)lffeélgg ljlge %g%]glq%%/a&jeast one of
mfeta&s Ighitmaté])odfmm harante desnzentg 14x}atd, redivoaddq Lghoéphtkt ah@ glycine and

bout ZN%OPI guffering agent; wherein the conposition
%&&%@ﬂﬁﬂ OF"*%Bbut 4.0 to 6.0. 2. The conposition of
claim1, wherein the buffering agent conprises at
3.eastTherempbsiaaebdfatleim @l whadintie buffetinghgent camprisat 8odium acetate
Egﬁnzoate | actate, gluconate, phosphate and gl ycine

ﬁgate acids thereof. 3. The conposition of

claim 2, wherein the buffering agent conprises sodi um
4cet dithe campositataf clage il Furter cdinpritpypesmbiioadj@ting hgeinm
1, further conprising an osnotic adjusting agent. 5.

g he g ﬂ%Qﬁgdsllt% o(l) la?rjn QI &bé&in%ﬁ%ﬁ{oﬂ% taﬁ}‘taisu%% Ilgénlt % selected from the

adJustrng gent 1's selec
group consisting of dextrose, sodium chloride, sodium bicarbonate, calcium chloride,
potassium chloride, sodium lactate and Ringer’s solution.

6. The composition of claim 4, wherein the osmotic adjusting agent is present in an

amount of from about 0.1 to about 5 mg/mL..

7. The composition of claim 4 comprising:
a) about 45 to 55 mg/mL esmolol HCI,
b) about 0.01 M glacial acetic acid; and
c) about 1 mg/ml sodium chloride.

8. The composition of claim 4 comprising:
a) about 45 to 55 mg/mL esmolol HCI;

b) about 0.01 M sodium acetate;



group consisting of dextrose, sodiumchloride, sodium

bi carbonat e, cal ciumchl oride, potassium chloride,
wa@oesumsBact ate and Ringer's solution. 6. The PCT/US2007/074325

conposition of claim4, wherein the osnotic adjusting

agent is present in an anmount of fromabout 0.1 to

about 5 ng/nL. 7. The conposition of claim4

conprising: a) about 45 to 55 ng/nL esnolol HA; b)

about 0.01 Mgl acial acetic acid; and c) about 1 ng/m

sodi um chlaboutded! M glatfaBace@d@egiahd on of claim 4
conprising: a) about 45 to 55 ng/nL esnolol HO; b)

about 0. 01. M sodi,um acet at e; ¢) about 0.01 M gl aci al
acet | ¥ aciaa?mjr{‘dlg/ﬁ‘jn‘]sg%lﬂtgh%” / nL sodium chl ori de. 9.
The conposition of claim4 conprising: a) about 45 to

855 nglheicompnuli@l ofldGEim 4lepmabicng: 0. 005 M sodi um acet at e;
c) about 0.01 Mglacial acetic acid; and d) about 1

ny/ sodi Ok 10. The conposition of claim4
con'pmr_al)si nélggﬂetl;agg %ﬂugg’%‘is‘&“’é"éﬁ% m. esnol ol HA ; b)
about 0.01 M sodium acetate; c) about 0.01 M gl aci al
acet it aciabout 89845 &) sclbomgcetatayy/ n. dextrose. 11. The

conmposition of claim4 conprising: a) about 45 to 55
g/ m—c) es ma{)&ut O!d(le glacial acetic acid; and

d) about 1 mg/mL sodium chloride.

10.  The composition of claim 4 comprising:
a) about 45 to 55 mg/mL esmolol HCI;
b) about 0.01 M sodium acetate;
c) about 0.01 M glacial acetic acid; and
d) about 1 mg/mL dextrose.

I1.  The composition of claim 4 comprising:
a) about 45 to 55 mg/mL esmolol HCI;
b) about 0.02 M sodium acetate;
c) about 0.01 M glacial acetic acid; and
d) about 1 mg/mL sodium chloride.

12. The composition of claim | comprising:
a) about 45 to 55 mg/mL esmolol HCI,;
b) about 0.02 M sodium acetate; and

c) about 0.01 M glacial acetic acid.

10



b) about 0.02 M sodium acetate; c) about 0.01 M

gl aci al acetic acid; and d) about 1 ng/nL sodi um
w@hkiosnsise2 12. The conposition of claim1 conpPCEUSYNT/074325

a) about 45 to 55 ng/nL esnolol HA; b) about 0.02 M

sodi um acetate; and c) about 0.01 Mgl acial acetic

acid.13. A nedical product conprising: a) a

conmposition conprising fromabout 40 to about 60 ng/m

of esnol ol hydrochloride and from about 0.01 to about

B. M of neqibspfRbégmpgand: housed in a container; b)
instructions directing a practitioner to use the

conposition for direct injection o or di j

t hen ¥ nj e@t5OGWROSYPY CBTprés“lﬁ?agrﬁg‘ggbqﬁ%d'@i tﬁggotohg%ggﬂ%/ gllmgoéresmom
and ipalobh6lideORt. frdift abdireD.omedi stalic PN diiatbutibring agemt hised in a
wherein the buffering agent conprises at |east one of

acet ZPRANGL ut amat e, citrate, tartrate, benzoate,

| actate, gluconate, phosphate and gl yci ne and

conj ygat e jRelsiont biedcand a pladtitiocheetonmditleadompogderctor direct injection
claim 13, wherein the buffering agent conprises sodi um

acet &t forgiytiopandithendgegdions®d The nedical product of

claim 13, wherein the concentrate esnolol formulation
further camrliasesousing @Rohtadeadidustiuapnagent 17. The

nmet hod of claim 16 \M%er ein the conposition conprises:

a) ahout 45 to 55 np/nL | ol. : about
B 2 R P 5 g R s s
&I*Hc@tﬁde,dgutamate, citrate, tartrate, benzoate, lactate, gluconate, phosphate and glycine and

conjugate acids thereof.

15.  The medical product of claim 13, wherein the buffering agent comprises sodium

acetate and acetic acid.

16.  The medical product of claim 13, wherein the concentrate esmolol formulation

further comprises an osmotic adjusting agent
17.  The method of claim 16 wherein the composition comprises:
a) about 45 to 55 mg/mL esmolol HCI;
b) about 0.01 M glacial acetic acid; and
c) about 1 mg/ml sodium chloride.
18.  The method of claim 16 wherein the composition comprises:
a) about 45 to 55 mg/mL esmolol HCI;
b) about 0.01 M sodium acetate;
c) about 0.01 M glacial acetic acid; and
d) about 1 mg/mL sodium chloride.

19.  The method of claim 16 wherein the composition comprises:

11



18. The nmethod of claim 16 wherein the conposition
conprises: a) about 45 to 55 ng/nL esnolol HA; b)
w@b@aisBsD1l M sodi um acetate; c) about 0.01 M PCHUBZN7/074325
acetic acid; and d) about 1 ng/nL sodium chl oride. 19.
The method of claim 16 wherein the conposition
conprises:a) about 45 to 55 ng/nL esnolol HC ; b)
about 0.005 M sodium acetate; c) about 0.01 M gl aci al
acetic acid; and d) about 1 ng/nL sodium chl oride. 20.

The n®t hodboiit 461tabSimEbninksiotdl HAIhe conposition
conprises: a) about 45 to 55 ng/nL esnolol HA; b)

about, 0. 01, M [ acetate; c) about 0.01 Mgl aci al
aceti® aciag?mz)%gﬁws%cg%fm g/ L dextrose. 2 1. The

met hod of claim 16 wherein the conposition conprises:
a) about 4bowtd®.(BM ipcialacesermlidlanddCl ; b) about 0.02 M
sodi um acetate; c) about 0.01 Mglacial acetic acid;

dd b ' chloride. 22. Th hod
ond ) 209l FULRGAAMED! o e, 22, The et

of cl e composition conprises: a)

about 45 to 55 ng/nL esnolol HO; b) about 0.02 M
3o di ubheandthest of clagnd6 eherglngbe cam@sitivh ghraisas: acet i c
acid. 23. A nmethod of providing a reduction in the

potenyyi al ab&it 45 WSS APhiradsnRtby ficge heal th
b) about 0.01 M sodium acetate;
c) about 0.01 M glacial acetic acid; and
d) about 1 mg/mL dextrose.
21.  The method of claim 16 wherein the composition comprises:
a) about 45 to 55 mg/mL esmolol HCI;
b) about 0.02 M sodium acetate;
c) about 0.01 M glacial acetic acid; and
d) about 1 mg/mL sodium chloride.
22.  The method of claim 13 wherein the composition comprises:
a) about 45 to 55 mg/mL esmolol HCI;
b) about 0.02 M sodium acetate; and

c) about 0.01 M glacial acetic acid.

23. A method of providing a reduction in the potential for substantial adverse health
consequences resulting from an improper dosing of an esmolol concentrate liquid

composition comprising the steps of:

a) providing a sterile, liquid composition comprising about 40-60 mg/ml of
esmolol hydrochloride; and

12



consequences resulting froman inproper dosing of an

esnol ol concentrate |iquid conposition conprising the
WEe@passs2 a) providing a sterile, liquid conpPSI/UB2907/074325

conpri sing about 40-60 ng/m of esnolol hydrochl oride;

andb) from about 0.01 to about 2 Mof a buffering

agent; wherein the conposition has a pH of about 4.0

to 6.0. 24. The nethod of claim 23, wherein the

buf fering agent conprises at |east one of acetate,

gl ut gyat efrofmi dbb@toe1 tb abdut ahveof Deuteeiag egent;act at e,
gl uconat e, phosphate and glycine and conjugate acids

t her eof . 25, Th f c¢laim?23, wherein the
%fﬁﬁ‘?‘éfher?ﬁmaﬁ%‘i’ﬁ“ P gégouégglt% acet ate and acetic

acid. 26. The net hod of claim 23, further conprising

BN 030 iniethod @ tiain PGy whegent the Bﬂffen’ﬁgagmtmmisosf atd¢asi ame of acetate,

AR O ot At SRS SEP el f TR tha conjugae
shds@erg, sodi um bi carbonate, cal cium chlori de,
pot assi um chl ori de, sodiumlactate and Ri nger S

%S)é)lngﬁhgn q?’s?ch,rfpSm%e H;?.eregl tB? hgflétmng aﬁer\g;co ses soc%{gm acetate and
fe@m@bout 0.1 to about 5 ng/nL. 29. The net hod of
claim 27, wherein sterile quuid conposition

corrp ses )

Sout e ristbiog FAEY a1 T pommartr g a0y sl ety o

sodi um chl ori de. 30. The met hod of claim 27, wherein

SI er i]rhe méth@ﬂjbfdclﬁ:iﬁﬂbbsﬂteimjm tieoospTotis @gdjustanlg %agotuis sqigcted from the

%r))u% t‘fBEftlSt'@g O‘i aﬁxdqoglccl s&% um. & eﬁﬂ)&ld%c?oglum %Oéjar%?i‘aéc ehitduftr chloride,

potassium chloride, sodium lactate and Ringer’s solution.

28.  The method of claim 23, wherein the osmotic adjusting agent is present in an amount

of from about 0.1 to about 5 mg/mL.
29.  The method of claim 27, wherein sterile, liquid composition comprises:
a) about 45 to 55 mg/mL esmolol HCI;
b) about 0.01 M glacial acetic acid; and
c) about 1 mg/ml sodium chloride.
30.  The method of claim 27, wherein sterile, liquid composition comprises:
a) about 45 to 55 mg/mL esmolol HCIl;
b) about 0.01 M sodium acetate;
<) about 0.01 M glacial acetic acid; and
d) about 1 mg/mL sodium chloride.
31.  The method of claim 27, wherein sterile, liquid composition comprises:

a) about 45 to 55 mg/mL esmolol HCI;
13



d) about 1 ng/nL sodiumchloride. 31. The nethod of
claim 27, wherein sterile, liquid conposition

W@owpnsxses: a) about 45 to 55 ng/nL esnol ol HOPCDHYS2007/074325
about 0.005 M sodium acetate; c) about 0.01 Mgl acia
acetic acid; and d) about 1 ng/nL sodium chl oride. 32.
The nmethod of claim27, wherein sterile, liquid
conmposition conprises: a) about 45 to 55 ng/ nL esnol o
HC ; b) about 0.01 M sodium acetate; c) about 0.01 M

gl acigl aggdut0.088 Misodmtacdiateabout 1 ng/ nL dextrose.
33. The nethod of claim 27, wherein sterile, liquid

conp05|t|o C ses., about 45 to 55 / mL esnol ol
Ol ) BB 00 Ob ek P RE 88 o: o) about 0. 01 M.

gIaC|aI acetic acid; and d) about 1 ng/nL sodi um
Chlokbde.a&ﬂﬁlﬁﬁ@nﬂemhmdcm%ﬁmiain123, wherein sterile,
I|quid conposition conprises: a) about 45 to 55 ng/nL

o0 (s ol a2 e e A M BB onBces)

a) about 45 to 55 mg/mL esmolol HCL;
b) about 0.01 M sodium acetate;
c) about 0.01 M glacial acetic acid; and
d) about 1 mg/mL dextrose.

33.  The method of claim 27, wherein sterile, liquid composition comprises:
a) about 45 to 55 mg/mL esmolol HCL;
b) about 0.02 M sodium acetate;
c) about 0.01 M glacial acetic acid; and
d) about 1 mg/mL sodium chloride.

34.  The method of claim 23, wherein sterile, liquid composition comprises:
a) about 45 to 55 mg/mlL esmolol HCI;

b) about 0.02 M sodium acetate; and

c) about 0.01 M glacial acetic acid.
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