077350. 0356 CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s application
clainms priority to U S. Application Serial No. 513/343,672 filed January 4,
2012, the contents of which are hereby incorporated by refer®I3s0.0ibats

reg][ %ﬂr‘r@@ﬂ‘wmﬁlﬂm “ELD OF THE | NVENTI ON The present invention
rmcetbLeally

nt -ready, prem xed formnul ati ons 10of dexnedetom dine, or a
- pha accegt able salt thereof, that can be used, for exanple, in
=-peri-operative care of DEXMEPEROMIDINE PREMIXFORMUBAEKAROUND OF THE
o N\/‘ﬁhﬁ m Fr ni c 441- (2, 3-di met hyl phenypet hyl j-1Hi m dazol e, which is
kno}M‘L'& '@ﬂ‘m& nane nedetom dine, is a selective and potent ]
az2- agonj kdet o di ne se s ti hypertensive
agent ard%¥s a_sedats+y R ERE Q“ﬁELB“em?‘N & %"tﬁq%\ggn observed t hat

this conmpound al so possesses anxiolytic effects and can therefore be used
in the treatment of gBHepRRlicahs Sayis pwltoddd dephationsgrgldie.ous types of

Wi t hdr awal it - } Q. di I ke, name of
whi oh 18 derraRel At AR AR Lo G BT ey S BGRBHS 000
a2- adr enoc aepfex¢nca@oits sitirtigr gener al sedati on/ anal gesia and the treatnent of

hypertension or anxiety. U S. Pat. Nos. 5, 344,840 and 5, 091, 402 di scuss
dexnedet om dine in perioperative 25and epi dural use, respectively. For

exanpl e, when used in peri opergiis gieTAE GVERGEOKM di ne can reduce the
amount of anesthetic necessar y_rb—emFSTge‘[TZ‘ra—p‘aTl ent. Additionally, U S.
Pat. No. 5,304,569 di ex 1 di_ne. | reat.in

gl aucoma, and U. S. paflfe%%gs_%ﬁkﬁ"g%ﬁ%@gﬁﬁh g%ﬂ%ﬁ%?%ﬁ% pﬁ%elxg’? f%é@%ﬁ%%’@ om di ne
for prenentdfigxmedstoniRics) oF aphamacauiely bycplablanel (s HARtdal Be used,
30Furthernore, U S. Pat. No.. 6,716,867 discloses nethods of sedating a

pati ent whifPECXampls ip ReRepSTa e careof giatiesyr Sifeditioter i ng dexmedet om di ne,
or a pharmaceutically acceptable salt thereof, to the patient.

NYO2: 746896. 1

2. BACKGROUND OF THE INVENTION

15 Racemic 4-[1-(2,3-dimethylphenyl)ethyl]-1H-imidazole, which is
known under the name medetomidine, is a selective and potent a;-adrenoceptor
agonist. Medetomidine has been used as an antihypertensive agent and as a sedative-
analgesic agent. It has further been observed that this compound also possesses
anxiolytic effects and can therefore be used in the treatment of general anxiety, panic

20 disorder and various types of withdrawal symptoms.

The d-enantiomer of medetomidine, the generic name of which is
dexmedetomdine, is described in U.S. Pat. No. 4,910,214 as an a;-adrenoceptor
agonist for general sedation/analgesia and the treatment of hypertension or anxiety.
U.S. Pat. Nos. 5,344,840 and 5,091,402 discuss dexmedetomidine in perioperative

25 and epidural use, respectively. For example, when used in perioperative care,
dexmedetomidine can reduce the amount of anesthetic necessary to anesthetize a
patient. Additionally, U.S. Pat. No. 5,304,569 discusses the use of dexmedetomidine
in treating glaucoma, and U.S. Pat. No. 5,712,301 discusses the use of
dexmedetomidine for preventing neurodegeneration caused by ethanol consumption.

30 Furthermore, U.S. Pat. No. 6,716,867 discloses methods of sedating a patient while in
an intensive care unit by administering dexmedetomidine, or a pharmaceutically

acceptable salt thereof, to the patient.

NY02:746896.1



077350. 0356 Dexnmedet om di ne can be adm nistered to a patient
in a variety of ways. For exanple, U S. Pat. Nos. 4,544,664 and 4,910, 214
di scl ose the adm nistration of dexnedetom di ne via parenterali7356i08avenous,
and oral routes. U S. Pat. No. 4,670,455 describes intramuscul ar and
intravenous adm nistration, while U S. 5Pat. Nos. 5,124,157 and 5, 217, 718
describe a met hod andDdemedstomihineahmbeiadménistatgdde  peldent ont dumsy ohr ough t he
skin. Additionally, U S Pat. 5,7 1l s, t hat dexnedet onmi di ne can
e num i st A% Ko ErehRlsob e |P§&°S' 184566 dnd ‘Ergltog"g‘t‘*e‘?“é%s@#(r%det oni di ne has

been provi dgfinidssuati6OBEERINRAL®nlifiat villifkerntaadidta ebubl dn@lordlGoaden Disstrat i on
to a patient. The requirement of a dilution step 10in the grepar_ati aon of

the dexmedeRdr Npdt-A&.#oY pasrabIsanraBuss ke anbingdy sioth 2 iagpal Vb § - and
i nconveni engg, nas elg | Bkl Hi A d%ﬁcrl%g_%%%&‘d HiPe8L %}d?ﬁnf&'ferfi’%erdose
due to human error’ "Thus, a dexiredetom dine fornulation that avoil ds the
expense, | ndamwiBioatide tideliglythanklint AdRitiohalbontSiritandte. v 1ar300senegtasa woul d

provi de significant advantages over currently avail able concentrated
f or mul at | ondexmagepmidingeamrRie é%“WrF‘iMWWa“Y The present

invention relates to pfaHeX&dnRslLIBERN hhLHen SRIPAR dslaQRBcHirate that
dexnedet om di ne, or a pharmaceutically acceptable salt thereof, that are

f or mul at ed fost tediiutddgirioate adminstmtipatd epatieni Theoaquitdneenhetadilgtion step
reconstitute or dilute 20the co sition.prior to admnistratioen. Thus, the
conposi t4 on¥ tg‘? Pfeﬁgaﬂ%gg{ﬁ'ﬁ #W%&?‘Bﬁlr‘aﬁr@)‘f’ww astpeitedvith @ﬁ_ﬁfﬁgl‘é‘?f]-

conmposi t i oncdzRNRkiisdMdelexdesekamhding @isk of possible contamihBidifsridAeRiose due
non-limting enbodi nents, the pren xed dexnedetom di ne conposition is a

li qui d conploilsinrg cexniébes erfesinpdstomiding iphankher vl swidsthaexnspsabl e sal t

thereof, at. a concentration.of, between about 0.05 .ig./{rnlL .gnd about 15
oo incoRRERCE Bl 3R B RELIEE R AR b Bt Wl b8 B
dexmedet om glivaRtageP@s tilikly avaibatllé epticentenspfonsuagoskexmedet om di ne at a

concentration of about 4 ugini. In other non-limting
enbodi ments, the pren xed dexnedet oni di ne 30conposition conprises
dexnedet om-di ne m xed or dissolved in a sodiurn chloride saline solution.

In certain enbodi nents, the gieMaady ¢RTFRACHOURNGIIB conposition is
di sposed within a seal ed contarner or vessel. _ NYOZ: 746S96.1 077350.0356

The present invention relates to premixed pharmaceutical compositions
of dexmedetomidine, or a pharmaceutically acceptable salt thereof, that are
formulated for administration to a patient, without the need to reconstitute or dilute

20 the compositibn prior to administration. Thus, the compositions of the present
invention are formulated as a premixed composition comprising dexmedetomidine.

In certain non-limiting embodiments, the premixed dexmedetomidine
composition is a liquid comprising dexmedetomidine, or a pharmaceutically
acceptable salt thereof, at a concentration of between about 0.05 ug/mL and about 15

ug/mL.

o
w

In other non-limiting embodiments, the premixed dexmedetomidine
composition is a liquid comprising dexmedetomidine at a concentration of about 4
ng/mL.

In other non-hmiting embodiments, the premixed dexmedetomidine

L
<

compostition comprises dexmedetomidine mixed or dissolved in a sodiurn chloride
saline solution.
In certain embodiments, the premixed dexmedetomidine composition

1s disposed within a sealed container or vessel.

NY(02:7406896.1



In certain enbodi nents, the dexnmedetom di ne conposition is disposed in a
contai ner or vessel and is fornulated as a prem xture. . I'n
certain enbodi nents, the preni xed dexnedet omi di ne conpositi dH7880.83¥posed
within a seal ed container as a total volume of about 20 nmi, 50 nL or 100 5
m_. In certain non-limting enbadi ments, the. prem xed

dext nedet oni di ne conpd<EERgPRdRty fhedexmepHoBMIPG FPrRRATH NS & §isposed
dexnedet o gl N@pi.fler B PARLITAG UGl RGGeRRARLE salt thereof, at a
concentration of between about 0.05 laglnL and about 15 fig/nL, and sodi um
chl oride at a concentlnakitain eatboldetents theghyemixed @oxDddeacrdi dalzommm@sdionei ght
percent . . ...In other non-limti enbodi nent s, -t em xed
Hexmadet oni BFITECEGTHELT ERBHCGLION RS L8t THITER %‘%‘ﬁ%@%?ﬁe 57100
dexnmedetsomdi ne, or a pharnaceutically acceptable salt thereof, at a
concentration of about 4 1.1g/nL and sodiumchloride at a concentration of
about 0.90 wei ght perlpesttaininopringiéing ainhodimsotsi e pranixehdexpedstosiidingns of

t he presentcoi n\ée.n.toi Qpqare fg{ nu(la%toedcogns igespJ%%rnrggectgr%éigglorgonposi tion for
admi ni st r at5C8R PR O4 5 BRI BF LG A BRSC A RATGESP T UHeOF &at ment of anxi ety
or hypert ensiafaceutically acceptable JdMehpie8f @and cirtesfdiiondf dkSes @bait®@0t o t he
perioperative treatnment of a patient to reduce the response of the

aut onomi ¢ rE Ve Edabertclm rgmds prdsqdivm ehlag da At DEwpareiPeAf BYwsemahISt er i ng

a dexmedet am, di N, N f..£he invention. | n ot her
non- 1| i rﬁ%ti @g%?%%g%%i,&‘f}ﬁ%e gﬁlfredet om di ne conpositions of the present
i nvention can be adm Inicshcmed-lastiage@bhadioleyls] the aremtigebdexnicde@npdineent . |1 n

certain enbodi nents, .the conpositijon can be, adm ni stered as a prenedi cation

prior to arfPHREFAENoh RGRFFSBY INWPRUPS FOMRHRTS A MCdTPBS %5A anount of an

25anest het i;ﬁmﬁﬁi&ﬁﬁ&a‘!@z Jc@e;ﬁ&ﬁé SMEherede el 4 8shckRYRIonQf abafal i Of 9@ger a!
anesthesia. In other non-I'imting enbodi nents, the dexnmedetom di ne

conposi t i orsediin thierigy sevncénation pbHrbouhn 90 eveaghtpelicstter ed as a sedative. In

pot ot 5t 6. the of f obt"E &R HRELPHER % GRBPRIR SRR PESTRATGR Bt e

COWPOSi ti ONfoFRAUEESSs Ta@ﬁa@ﬁ&ééﬂicapéo@&%ﬂ%ﬁtﬂﬂﬁi&rﬁin[s&ﬁt}il&ﬁ @Chéu@je@@mreve a
desired | evel of anesthesi a. In certain enbodi nents of the

present i nseftticonanalgrsiapyrdreaiedit desmaele vohyrfrgesiebnposi ti on is adm ni stered
parenterally as a liguid, orally..transd | Ly, i.ntravenousl

i ntranmuscul arlvy, subgﬁ?eﬂ{g&gﬂgﬁw,}/ﬂ%ﬁn a\%oéeggeg?%%féfﬁpg%?rgnguﬁ@&.%mmﬁﬁ:a7L . 5896.
| 077350. G3%entdo rédatAtHeEBJIBSCH (BT hidhomic nervous systen] kst S@ning amvent i on
is based in part on the discovery that dexnedetom di n@ﬁpr epared in a

pren xed f GISIAUAR by RdErRisledRea deanedetyiding PwesHeR Pt BEiBinBPN.di | uti on

pri or to adni ni stratign g il bmnk@BhASHS LAk SIANAR! | ve af ter

prol onged storage. Such prem xe ons therefore avoid the cost,
compositions of the present invention can be administered as an anxiolytic analgesic

to a patient. In certain embodiments, the composition can be administered as a
premedication prior to an operation with or without administration of an amount of an
25  anesthetic effective to achieve a desired level of local or general anesthesia.

In other non-limiting embodiments, the dexmedetomidine
compositions of the present invention can be administered as a sedative. In certain
embodiments, the composition is administered preoperatively to potentiate the effect
of an anesthetic, wherein administration of the composition reduces the amount of

30  anesthetic required to achieve a desired level of anesthestia.

In certain embodiments of the present invention, the premixed
dexmedetomidine composition is administered parenterally as a liquid, orally,
transdermally, intravenously, intramuscularly, subcutaneously, or via an implantable
pump.

NY02:745896.1



i nconveni ence, and risk of contam nation or overdose that can be associ at ed
with reconstituting or diluting a concentrated dexnmedet om di ne fornul ati on
prior to admnistration to a patient. 10For clarity and not ®Gy3hap3od
limtation, this detailed description is divided into the follow ng
sub-portions: (4.] ) Definitions; (4.2) Pharmaceutical fornulations; and
(4.3) Methods of using prem xed dexnedet om di ne conpositions. 4.1
Definitions The terns used in this specification generally have their

ordinary meanings in the art 4 \% ’P!\?Lﬁiﬁ)f:@ REBTI this invention and in
t he specific context where eact ) . in terns are discussed

bel ow, or el sewhere !quhthe 29 IR'Egtiic%crLﬁ%taée%% Bxi?ogrtl%v&igcgw?rrgzﬁhﬁti onal gui dance

S
to the practitioner in GRS O € conpositions an ods of the

invention amknh@atohfidifgka:pafed itls @rdnhi®Bd formulation that doesARR &q@irsg to the
present invention, the term "dexnmedetom dine" as_used herein refers to a
subst ant§ al Tegonstifudion opdilaten grieide pdmirdgsatipn fot BRliens fanaps sablsapd agtive

medet omi di n fr e i alt. In one,
non- . 251§ mi F1on 8L e A oo R FRGEULP AR SERNTR B TL. (2, 3
di met hyl phemy@etehigide, 3kl sk dbaoltenindtigpharaveciest thattdnybeassepitabigh sal t  of
dexmedet om di ne .can inc| ude i norgar_]i c.acids such as h ?r.ochl oric acid,

hydr obr omi cresisHiutiag|of dryngsepcerirated dexmedgionifige {ORAGT fhd t he | ke,
and organi ¢, RehARaSUED Asuidretic acid, propionic acid, glycolic acid,
pyruvic acid, oxalic acid, malic acid, 30malonic acid, succinic acid,

mal ei ¢ ®cid, fumaric Buicdhrity and netity wey of hingitationg tharodethile elaswipsones d,

ci nnam ¢ acid mingtl, iotCiIaCi d, Fret anesul foni c acid, ethanesul fonic acid,
p- t ol uenesUPYEAT G A fOURRMESUPIPOINYE aci d. Preferably, the dexmedet oni di ne

salt NYO2: 74(89641) OBBH0eM356 is dexmedet omi dine HCl. In other
non-limting enbodi nents, dexmnmedet om di ne conprises the structure depicted

bel ow in Fornul a(4!2) @R RceuftR formulations; and

(4.3) Methods of using premixed dexmedetomidine compositions.

4.1 Definitions
The terms used in this specification generally have their ordinary
meanings in the art, within the context of this invention and in the specific context
where each term is used. Certain terms are discussed below, or elsewhere in the

20 specification, to provide additional guidance to the practitioner in describing the
compositions and methods of the invention and how to make and use them.

According to the present invention, the term “dexmedetomidine™ as
used herein refers to a substantially pure, optically active dextrorotary stereoisomer of
medetomidine, as the free base or phafmaceutically acceptable salt. In one, non-

25 limiting embodiment, dexmedetomidine has the formula (S)-4-[1-(2,3-
dimethylphenyl)ethyl]—3'H—imidazole. A pharmaceutically acceptable salt of
dexmedetomidine can include inorganic acids such as hydrochloric acid, hydrobromic
acid, sulfuric acid, nitric acid, phosphoric acid and the like, and organic acids such as
acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, malic acid,

36 malonic acid, succinic acid, maleic acid, fumaric acid, tartaric actd, citric acid,
benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic

acid, p-toluenesulfonic acid, and salicylic acid. Preferably, the dexmedetomidine salt

NY0Z:7406596.1
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SFormul a | The terns "prem x" or "prem xture" as used herein
refers to a pharmaceutical fornulation that does not require reconstitution
or dilution prior to admnistration to a patient. For exanpl®&735h0E¥nt r ast
to non-prem xed fornul ati ons of 10dexmedet om di ne, the prem xed

conposi tions provided herein are suitable for admnistration to a patient

Wi t hout di |1a€?>sﬁc<k§9mlﬂa}e %Qgrﬂﬁwg}er HORTIPHRS %Iﬁ?%@%ﬂ%ﬁ%@?@@hﬁ@? , P

car et aker, Rt 8B the5trBltre EE'Eed'lfé Wi & hula 1 _ In certain

enbodi nents, the conpositions of the present 1nvention can be fornul ated as
"ready to use" conpositions which refer to prem xed conpositions 15that are
suitable for admnistration to a patdgnt without dilution. For exanple, in
certain enbodi nents, the conpositiong 0f the present invention are "ready
to use"” upon renoving the conpositiohs frona seal ed contai ner or vessel.
In certain enbodi nents, the gonpositmtaps prleElent i nvention can be
formul ated as a "single use/dosag s to a prem xed conposition
that is 20di sposed within seal ¢ i { vessel as a one dose per
contai ner or vessel formnulayion, cording to the invention, a
"subject” or "patient" is a huﬁﬁﬁ, a nonhtohasm mammal or a non- human ani nal .
Al t hough the ani mal subject fs preferably a human, the conpounds and
conposi i ons of the invention have apglj@ation in 25veterinary medicine as
well, e.g., for the treatnment of donesticated species such as cani ne,
feline, and various other pets; farm ani mal species such as bovine, equine,
ovi ne, caprine, porcipe, etc,; wld animals, e.qg.,..in.the wild or in a

zool ogi cal garden; and'© ?%ﬁﬂ%ﬁ%?i€§,m§ﬁWﬁu§saﬁﬂ$@§?ﬁ§?“§ﬂ?ﬁ%§s, quai |
songbi rds, (#emadtBidd GRRak onWlA H8Es BR3Gquire reconstitution orldifutfopMor RHM I 1 ed”
as used herein refers to material that has been isolated undéer conditions

t hat reducedonnigirativintatgatipg. Foeewmde.of comrast tatnod-premeeil &brsulatioss of

cont am lgén:[ée’xmie %Lﬁ‘g¢1]g$ r%l?ea}%riﬁé%fe rc%%rpié)gigg?%ro?%g\é\{?%}&Pintarrlg suq{s%l%%rfiog I is

obt ai ne us ubs ree" " used

oper at i onalddyhinistatidteo aqatienttwitfoubainalonthye &r ek @splendclaficibmehobpitar i al .
Preferably, purified material substantially free of contam nants is at
| east 95% ReFeNn¢lpeaseipkass patighl ¢ anyothes udividyd pure, and nore preferably

still at |east 99%p B reinltb%éﬂlg%glt b'ﬁleec\églpggﬁiﬁﬁjs 01‘.f tﬁé p%éé}lgﬁ)r!évg‘g‘g can

re,
chr omat ogr aphy or an?ng?ﬁ%r nme nown 1'n e art. rfre

enbodi ment \bepurmilbed ape@ady tohat” thgpdsitials wiictceldr aprainkal dosngeeitions a | evel
acceptable to regulatory 10authorities for safe admnistration to a human
or non-Rundhatas flablefrpadraingsiraiomioppaisht waneys dyeieath ks edamplgnan used in

connection c‘é’h&iﬂ.e&ﬁb%dﬂﬁ@r{té"%l?ee&btrﬁ;fo@ltioﬁg’ EP@;%?PésE’mn@miFH%re'“P%’a"?i@ttb Q> refers to
nmol ecul ar entities and cdnpositions that are physiologically tolerabl e and
do not typiuahlgmeviogtesompoenandromactehlodsomhienr @drssel.st ered to a hunman.
Preferably, as used Qerein, the term . . .
1 certath embodiments, the compositions of the present invention can
be formulated as a “single use dosage,” which refers to a premixed composition that is
20  disposed within a sealed container or vessel as a one dose per container or vessel
formulation.
According to the invention, a “subject” or “patient” is a human, a non-
human mammal or a non-human animal. Although the animal subject is preferably a
human, the compounds and compositions of the invention have application in
25  veterinary medicine as well, e.g., for the treatment of domesticated species such as
canine, feline, and various other pets; farm animal species such as bovine, equine,

ovine, capring, porcine, etc.; wild animals, e.g., in the wild or in a zoological garden;

and avian species, such as chickens, turkeys, quail, songbirds, etc.
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15" phar maceuti cal |y acceptabl e nmeans approved by a regul atory agency of
the Federal or a state governnent or listed in the U S. Pharmacopeia or

ot her generally recogni zed pharnacopeia for use in animls, GYA5008%
particularly in humans. The term"carrier"” refers to a diluent, adjuvant,
exci pi ent, dispersing agent or vehicle with which the conpound is

adni ni stered. Such phZhawoedpichtd cansédhagenanfetsso stagrial taf haplieds, such as
20wat er and. oj | For ter u sol utions | i,ne. sol utions,
aqueous dex’tSPf&Eeé ugdery 03'/%‘3{53? ﬁ?&v% e@?iﬂa 8316%1689 uﬁaatgg Frasgriets,
particul arl e, f@fntzhﬁmmﬁ ,andiediag hwtﬁ\r&ﬂ@tenﬁw iffoabvBich tes imeltis oBbinear. xiers are
described in, for exanple, "Rem ngton's Pharmaceutical Sciences" by Philip

P. Gerbi no, USE%“’@TCEHNBQ G (‘BibspEnEYNoiee”del adapsatiopaltys i @’éﬁﬂﬂt@’ﬁﬁﬁr maceut i cal
conposi t§ Onana 1c?lst§g[1ﬂg80f"?§§x%ragﬁgf§ dﬁ\%lraglgh iRaES SRl s[}]]){s%}fti'aﬁg frreg Hptes to

conposi t’l ons conventlona usi ng one or
nor e phar na@:emmmaxhds ¥s AtesP? b pares arotd pre&rah“ y. e bapli % gureAand more
pharnaceutlc? accept abl e" carrjer exci as u herei n, neans

t
approved byPralFERupEH Brlgash GG P “F%Cqﬁéﬁ’é?’é 'a@fg for eyam 3 vernnment, or as
listed in the 'Tr}atggr ?gy :gﬁ ﬁ&%?{hgd no¥NBhIED§h §| Hﬁ;ﬁfﬁﬂ%ﬂh&x@ﬁt,

phar macopoei a more particul a umans:
The term™" dlmsd'ged ‘méams ithat Elwde'cblbﬁctenmompatsss @lcb\@mdweaawoontabbcpm esgzbdotyn terns

of | ag/kg/da l.kgl/ / da [ hr.. The do sage is the amount
of an i greﬂ%{lféoﬁ %?%Fes"idér?‘”gﬁ O“a[\éc?g'} %\Rpthﬁmﬁ BW cul ar dosage
regimen. A "dose" NYOPpo/thfR9Phakmabeli(i3RIB &%aﬁabl@ ”%eﬂrn@émin RbnaoAgaM
adm nistered to a mammal in a unit vol ume or nass, e.g., an absolute unit

dose expr eseghimaggutisal ¢drgpasitionh ef higémentiThackitsste l@ré?félrlﬂwnbhesmé
concentration of.1the agent he or | atio n N i.ter
(o rmse. pemnifsiohE «REFD pr Goobal | IHaRkaRR po ffrvichll FRgRRPREAbL
cl osel y relah@bns athed aBRaidtbeU k@S hdD8ATRRBY), b ufddd@tdilighd gghmen of
administration of a dose or doses of the formul ation. The particul ar

Teani ngi n “HjOnS I acop T ATeE appiOKs bont Seklaor ssency of e PRl L er
L her apeut | gal Lt SLLGALLYS 98 in et SePhIAR AP orhor AR A DEE ARG cal |y

ef fecti ve anoun an anount suffircle uce e desired
ef f ect . 10Iphasea®pamrtor umlhlangnaé:mamdinmpmicﬁaf"t hﬂnmmlatﬂteakﬂny ‘efffiatti ve

dose" neans an anount suffl cient .to reduce by at ab ut
pref er abl y B{Erato 3 diliept, adjuvagpexcipdents dsparsipe B%ﬁ“éPrYeg‘éé? W %“éh‘é ®nost

preferably preventis fing is&h‘gﬁﬁhé’h ﬁlﬁa%ﬂ'aééuﬁ@zﬂt caflfkd Ginlhel s&rf}é"ﬁqlﬁﬁé ' Hh;é’s

~function and response o ost ternatively, a therapeutica
ef fectie ammienind glsstifrf axginpi, Matfrmms@lsesnlutwm ovlereentutions,aquéduni cal | y

15significant condition.in e host araneters |.I .depend. on the
severity of SEHESTOTRY kOB Ry A A ARIo B b et pEicL oty i Rieod Bt
modi fi cati ofpjutdddgisAfaBlel JRRHEARIGGY carkiBR HEIGBfibeddd or 8B0EnREX Of the
subject, and other criteria, which can be readily det er m ned according to

st andar d god%?nﬁegl’pealthwtml bgiendessey Bhiligl. Qertiipe, 2Rt Exition (on ot her
non-limti “&e%’Pé)leHEALSS a therapeutic response nay be any

25 The term “pharmaceutical composition” as used in accordance with the
present invention relates to compositions that can be formulated in any conventional
manner using one or more pharmaceutically acceptable carriers or excipients. A
“pharmaceutically acceptable” carrier or excipient, as used herein, means approved by
a regulatory agency of the Federal or a state government, or as listed in the U.S.

30 Phammacopoeia or other generally recognized pharmacopoeia for use in mammals,
and more particularly in humans.

The term “dosage” is intended to encompass a formulation expressed
in terms of pg/kg/day, ng/kg/hr, mg/kg/day or mg/kg/hr. The dosage is the amount of

an ingredient administered in accordance with a particular dosage regimen. A “dose”

NY02:746896.)
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20response that a user (e.g., a clinician) will recognize as an effective
response to the therapy. Thus, a therapeutic response will generally be an
i nduction of a desired effect, such as, for exanple, sedati &i7dY).&%4l gesi a.
The term "about” or "approxi mately" as used herein nmeans within an
acceptabl e .error range for the particul ar valuye as determ ned by one of
ordi nary sKF Pl amounGql apggena I,n“ﬁﬁF’i?H (v AR A @ UPYE vRRME Q5ANGE8E-8-nd val ue

i S neasure r4n y-E [ g! Lan f nt system
For exanpl &b@@g%?&tﬁ "dyggﬁfbr%%ﬁ@\l}\} I?Eilagpglog}rhte%?]g fr t?grqoéagelp gﬁgar dtﬁggvi ations,
per the praotcadration phtheagent ilthedpmatlavel, v.g.,'iabolds pec Arer Mdammass pange of up

to 20% preferably, up to 10% nore erably up to 5% and nore preferably
St uprt o onompima Gl od e Ry R R eR i orerdReg B " s0r espect
to bi ol ggi GakticYedesmeEsulE %ﬁﬁmes?ﬁleﬁof i GARtiSPaM Yhst bl BoRB opfider  of
magni tude, preferably within 5-fold, and nore preferably within 2-fold, of

a val ue. N fyopulzagBIlic nartiQiFIGONOBSS 2ny gasPhveH va eppartdtonCorngosdi ti ons  The
conpounds and conpos £ eggr%isofthetr%%uhQ&%{%netffe%ﬁ\t'%gyse be‘e%fggtlr\r}é” ai;[o%(rjlﬁ A2hd
m xtdare w

pharmaceutical conpositions by a pharmaceuticarly acceptabl e
Scan-i er or‘tlexajeptiedily. effentieearhaint” reder-tb kb mg saffivdet ieploducd the degi@pounds
or conpositions are provided in a therapeutically effective anount to an
ani mal , such®sls a mamml, preferably a human, in need of treatnent

t herewi th for inducing, Lt i fis Cq R0 i . hetic
ef fect .lbl n certain nog- P?nﬁgﬁalaﬁg%%ﬂ?@ﬁ%ésﬂb %éxmd%ﬁg%@d?@%tl?ggﬁ%r mul at ed
10as a conposint awamowhieuiaertt heredesatedaticasi dhoue 1 5%, prleferadny yy hieasapeut i cal |y

active ingredjent present .in the osition. .In.another non-1jmting
enmbodi ment ﬁ%mﬁ&ff%ﬁa.%ﬂ@%@ﬁﬂnimt B@feéﬂ%ﬁﬁb’??‘t?ﬁlﬂf}‘c erein the
dexmedet Omsijgm -ahBdd R Mt &@iyltﬂ ERIHRINNAY 'ré"sBof]féetJT t}l?ethds?%fen%%eﬂf g More

ot her therapeutically active ingredient. The formulation i1s preferably
sui t abl e f cherpraugpaliy effectiderimpentnasifbeientlsicarserdiimgrovbmeniiota clinigatled t o,

i ntravenous, subcutaneous, intr scul ar and i.ntraperitoneal .

adri ni Str SR CHbSEIRRn R sheith T gLt il P anabe FOstico e

admi ni st r atcoAditisn BBin@sreed| othdribfiditasdh as A1E ARl ficAfiod, tRA LS maf&, al so
cont enpl at ed. The pharnmaceutical fornulations suitable for

i nj ect abl e tigweighyene, a8d s¢xopf thy arhiecs, andmwilies ¢aroiaswhish baubareadils,

i ntranuscul i per. i 1 ] inclyde. sterile agueous
sol Ut ons. oPeansd R AT HARER AR ENTREL 8P o8 AR T hE kS
preparation of sterillgoite} a6i-dblitngSahbidinegs @ thaiRpes fBspohse hihydelangases,

the formcan be sterile and can be fluid to the extent that easy

syri ngabi | i"espoBsE tBiist UseE (ecarp PEnEpmpYd refngBiZe R al e Bpriiveiremenssito fithuf act ur e
and storag . L , 1 j Lon of

i cr oor gan San s Lok 2o RARAEt EBoRRA M enl iy 602 AIRMOR S1h JERLP L P vent or
di sper si on effedi sichasnfoacximge, skbdatioaoanpdigesiavat er, sal i ne, et hanol, polyol

(for exanple, gl ycerﬂj , propyl ene glycol., and, pol yethyl ene glycol, and the
like), suitable mxt Hedbmabedt or 3 f‘b’i‘F‘é‘?eTYr_r?é %&@MWWWHM T be
mei nt ai ned.qcf DeapRXarR!Eneetr iRPatiR1aPlaife sgaétémnmo&soﬂéﬁaahs sy by the
mai nt enance of the requited particle size in the case of dispersion and by
t he us@3s in the art, which will depend in part on how the value is measured or determined, i.e.,

the limitations of the measurement system. For example, “about” can mean within 3

or more than 3 standard deviations, per the practice in the art. Alternatively, “about”

can mean a range of up to 20%, preferably up to 10%, more preferably up to 5%, and

more preferably still up to 1% of a given value. Alternatively, particularly with

30 respect to biological systems or processes, the term can mean within an order of

magnitude, preferably within 5-fold, and more preferably within 2-fold, of a value.

NY02:74689¢.1



30 of surfactants. The preventions of the action of mcroorgani snms can be
brought about by various antibacterial and antifungal agents, for exanple,
par abens, chl orobutanol, phenol, benzyl al cohol, sorbic aci d772hd08%e | i ke.
In many cases, it will be preferable to include isotonic agents, for
exanpl e, sugars or sodium chloride. Prolonged absorption of the injectable
NY02: 74006. 1 077350. 0356 conpositions can be brought about by the use in

t he conpositions of agents del ayi,riquglgigg E}ciap&’ g%ﬁitf}ﬁ?”pl e, alum num
nmonosterate and gelatin. Steril €7i T y be prepared by
i ncor porating the dexfiedaingpoudiinend coniigitioas af the dnvaniamningy ba fédralated
appropriate solvent with various of the ot heéﬁiﬁ)ggredi ent enurreag%t ed

Sabove, as ¥SUAIPHGUIFBLPHREYUSY i admuxug: Mtk p B etERlly PSP .
ceneral 1y ARl thOPRaR! & RHEAHRirfink BRBHRAIAL B bRBoURIIPUS sterilized

active ingredients into a sterile vehicfe h contains the basic
di sper si on ereahasioandretfievided)in a tharapetiselly affeatide emognt to@manhogesughasrer at ed

above. In the case of.sterile powders, for the preparation of sterile

et abl e SBFUTTSCETRD pPErBLRae TR ATt Hsr Rkt PR e vacuam

dryi ng 10angdhie, ifa6%8c Hn¥igedctRGhRitRIR oftch yiel d a powder of the active
i ngredient plus any additional desired ingredient from previousl

sterile-filtered sol uicsHainiwndegniting embodiments, d@fr@cfd@foaxmiyletih@rm@?laﬁﬁsﬂ ation

[ i i Ph i call . i pi s whi ch
e i nol Uec1vEng-RoPntiar R are ot nbedfBR bl L EePa R RUER e " ™

phosphat e bubfearent pesdntiethbebinpbsitiamdininetebasatititiyg frefodiash|o aci ds;
15urea; al cohols; ascorbic acid; phospholipids; proteins, such as serum
al bumi n, cofaxatpeptomadige eformplgied g prremparon v iErsTAthsrdepsractoniting Bdi um
chloride; |} ; Y Nas L : - xtran,

manni t ol , S%)?@ﬁ{?&o@?ngﬁrgbfé%;%&@ ;apkk%tg’%ggﬁgﬁ’g‘? %%i th%ﬁg‘ghﬁ%ﬁ}yg?ﬁ/\%ene gl ycol
(e.g., PEG #400QjenPHG:GOM0)aticgl iy peafahblyghitaile &r phiepicdd adpiiresteativat | ves;
suspendi ng agents; stabilizers; and dyes. As used 20her e'l n, éhe term

"st abi | 1zermciudingy Qutngt Bmétﬁgﬁbﬂﬁﬁﬁ"%‘ﬂsoﬂ’é’w?ni%‘édnpﬁnPSr?é WA maceut i cal

conmposi ti 0ni%tr%erﬁ&?ﬁapﬁﬁiﬁmraiiW%w«eg&, FPmRl@8hs {8tk eopeedr f or
sul phite salts and increase storage life. Non-limting exanples of

st abi | i zer sadnmioistraieorasuch ex bridrinisanagulf meﬁéssy@ttmdfﬂmﬁl ars elspiconteripéated.

formul ations include gitrate, acetate;  bicarbonate; .and nhosphate buffers.
The fornulation al so ﬁﬁpl@Bﬁﬁ%ﬁ“ﬁCﬂaf%’Hﬂf“msé“l&%’?%ﬁ’&é‘ﬂf“: dtg? g?egﬁlfl”(i‘dasnpni oni ¢
detergents fopekdieifie RAINEALRALEROmeRR ¥SAHRBE8a8Rd idtkdpleAfn¥a1100, Triton

X-114, Nonidet P-40, Cctyl a-ql ucosi de. QOctyl p-glucoside, Brij 35,
Pl uroni ¥, astnimsEatiopdclude sterile aqueoussdutings ORdspasiondrL el e pAY des fohe

present inventiaon can be steriliz Non- | 1mting. | . tarilization
t echni ques t?‘ﬁENSI&'@OFalnF?L%Sﬁr?poaﬁatf%roggtgeﬁlll\%ﬂ%t)ag&cet°§;ﬂggﬂ%r&g{%§ %Flﬁé Iﬁ iaﬁt er,

term nal stekéd tzabir@Ban bogeriRAhathOBe Afidsb eid dxitahit gkt ageRYEngdbilitadi at i on,
and heating. The route of adm pistration may be oral or
par ent er al , S5ifieluehndy stabls wdsh Bigconditisaspmaniacturegnd glomecapsl gpn be

ok aber! | QR B ol S BBl o gl

NY02: 746896funki. The carrier can be a solvent or dispersion medium containing, for example,
water, saline, ethanol, polyotl (for example, glycerol, propylene glycol, and
polyethylene glycol, and the like), suitable mixtures thereof, and oils. The proper
fluidity can be maintained, for example, by the use of a coating such as Iecitlﬁn, by
the maintenance of the required particle size in the case of dispersion and by the use

30  of surfactants. The preventions of the action of microorganisms can be brought about
by various antibacterial and antifungal agents, for example, parabens, chlorobutanol,
phenol, benzyl alcohol, sorbic acid, and the like.
In many cases., it will be preferable to include isotonic agents, for

example, sugars or sodium chloride. Prolonged absorption of the injectable

NY02:746890.1
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077350. 0356 intraventricular, intrathecal, intracistemal, intracapsular,
intrapul nonary, intranasal, transnucosal, transdermal, or via inhalation.
Admi ni stration of the above-described parenteral fornul ati ofS75¥/03¢ by
periodic injections of a bolus of the preparation, or may be adm nistered
by 5intravenous or intraperitoneal admnistration froma_ reservoir which is
external (&OFROSRIING FATY RARIABEI aBaiy Py dhe ystiR hrAompasiyons of agepisidstinge

i npl ant, a RisQafibh fbFLlngE, ﬁLnQﬂ%-m teband B DSl ot 7 and
5,798,113, each incorporate erein by referencte In thelir entireties.

| nt r apul norsahyioge riay deyrepetdidddsineordorappaitetdgsmadetord ey inbedreqfived exanpl e,
in U S Pat. Nos.. 654, 007, 5,780 014, .and 814,607, .each 10i ncoy por at ed
herein by raélfoé?]gsrfggh‘? P %ﬁe %ql.&qn?gft%ggrwhc}é}]e pibes ‘&Eeﬂgpg‘ﬁpé?’ﬁfatﬁ{el i very
Syst ems si NCihJe kiR roMbR¥d bREREASSeHARAlIBIaRAT Hekdr8ly, RPERId PUNDS,
i npl antabl e i nfusion systens, punp delivery, encapsul ated cell delivery,

| i posomal dé$ Preeprgd byerapreordiend the vemoysriesdzedacti va ergitdente gdo pisjeada i on,
nebul i zer, ospl i.zer.. . el.ect roppr.ation transder.nal .pat.ch. ..

Needl o- ess FREERoh el SR UL Ahuatlh TSI o REeflsoigns 2.
5,520, 639; fhB4tsd3duraadicl aBOvk. Bilthe chdvenSnets poveddrd RAShedireptatdh &r e herein
i ncorporated herein by reference in their entireties. Any of the

f or mul at i orféeriie Sussautsainsnthe s frecdmphadselfarerationiare s uRB Hyas .

I n yet @notRgn,Hpgskl R LeRe UL -gldfafb%wtdgxemgi@gérg\%&&dge@g}g sgan be

delivered in a contro lg% or sustain rel'ease sy a
conpound oran2@ddmposidesicat inpredizat facknipae soestyedenisifiigrddnbhaieaniearsofi nf usi on,
an i npl antabl e osnotic punp,  a transder mal patch, |iposopes, or other nodes
of administration. | BIEPSNBEAPTREIRLONISSRIGIRH %lﬁg%tdmeagg@c%wl&h, 1987,

CRC Crit. RefeptddOBRpiekd IhickinAPds inBHaBYR] dle @rmRlation LB rerlUE @R TY 88: 507;
Saudek et al., 1989, N Engl. J.” Med. 321:574). | n another enbodi nent,

pol ymeri c reétrase bulfer, phasphaic buler, destate balfieyeandiyichrbevitsufEsamingagils; Medi cal
Appl i cat.i ons_of trolled Release Press: Boca Raton, Fl.a; Snolen and
ool eds. o Uiers OB PP AR BB B oD PB R PN B GBABMIER: Dosi gn and
Per f or manceolif¥dnind blafin; siRanaes .APOTRERIAST A 183 odidm MG RMbesodfds; Rev.

Macronmol . Chem, 23:61; Levy et al., 1985, Science 228:190; During et al.,

1989, Ann. PRB{iBIpyrodigons puzdep\stisiasedexspn, mamggl, sgrbel peb glyecrolz1: 105) . 301 n

yet anot her, i | a 5 e a » pl aced in
proximty ki g@%‘%ﬁ c{%%cﬁg@%&%n&l%%?ﬂcéﬁé%%ﬁ }92@%??68@92 g?%c&h‘ﬁri ng only a
fraction ofglydiee; SipflsSpfeseraafies;((a8Rndidg dgent&RaB80Rs; 4QBdyesi As Madi cal
Applications of Controlled Release, Vol. 2, pp, 115-138). N YO2 :741
077350.2835 8 T4k 8P nSHBHZeT welErse acrpBarpkeirtionalihesegidicx ed

dexnmedet om. gli . el ¥ j 1.4

phar maceut PLaTT  anpeot B AR PSR EREh UMD E 84 B netd e
about 0. 005ulpgiterkalsrudd alboedse $06hgp Idé. MNon-bimi et wweerplahdytabDiz@B85ndgdd nl , and

about 50 pz/ni,..or between about 0.00Q /L and bapaout. 25 1.i2/nL, or
bet ween abditOPIHHS ﬁ?fg@twﬁte@ﬁgﬁ&ﬁsmﬁfgg matiopt ingrilgeiite; acetate;

bicarbonate; and phosphate buffers.

25 The formulation also may contain a non-ionic detergent. Preferred non-
ionic detergents inchude Polysorbate 20, Polysorbate 80, Triton X-100, Triton X-114,
Nonidet P-40, Octyl a-glucoside, Octyl B-glucoside, Brij 35, Pluronic, and Tween 20.

The parenteral formulations of the present invention can be sterilized.
Non-limiting examples of sterilization techniques include filtration through a

30  bacterial-retaining filter, terminal sterilization, incorporation of sterilizing agents,
irradiation, and heating. '

The route of administration may be oral or parenteral, including
intravenous, subcutaneous, intra-arterial, intraperitoneal, ophthalmic, intramuscular,

buccal, rectal, vaginal, intraorbital, intracerebral, intradermal, intracranial, intraspinal,

NY02:746896.1
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about 0.005 vtg/nL and about 10 p.g/nL, or between about 0.005 p.g/nL and
about 7 1.1.2/nL, or between about 0.005 p.enlL and about 5 lig/nm, or

bet ween about 0.005 1..tv/nmL and about 4 1.tglni.L., or betwe&i35a6886 0.005
p.g/mL and about 3 lig/nL, or between about 0.005 p.E/nL and about 2
j.igim, or between about 0.005 ,itenL and 10about 1 vig/ ml" or between
about 0. 005intTayentrieulam inteavael, BuBCisigMe, intsrcapui e apHBERATY, BOBNRGI ni L and
about 0. 05 Q%S%Com'ﬂ t?%tsaeéﬂrﬂl %991&11115'313%)@:9 enbodi nents, the prem xed
dexmedet om di ne conposi rises xmedet om di ne, or a

phar maceutical |y accemlﬁimhxetraﬁintoftﬁm)@oé desatibed paasent famututiond magbaeen
about 3.5 p.g/n. and about 4.5p or 15between about 3 p.g/inL and
about 5 p. gpxperisic w\tfeee-hofa?o‘aﬁ}%wf the pregpihion. oA YRS Sdminssred By/ i nL, or

bet ween @abo r g/ m. and
SRR S i b S P R R S RIS

bet ween aboat mﬁaﬁemgé big)am dntedmabide. gLGr limerb@;a(mmmmantcebtoamﬁcm 0¥ bngt«ml | ng

enbodi nents,, the xed dex fom position ri.ses

dexmedet or nPef i€ 25 gna)‘?folheseﬁt@%% ﬁnﬁg @grﬁ? ”]”‘Dmofart?cfhe P %bout 1
p.g/nL, or abgulceln %Eﬁlxgér%etle@rlnﬁ’@ﬁluﬁmgarﬂ%/em—ery%et}ﬁ‘pl@ldﬁd gpﬁrzﬂugéret or about
3 ginL, or about 3.5 p'glinL, or about .ig/m, about 4.5 psinL, or

about 5 p. 2dgscribegl fatssenpB, Blllslﬁﬁtnbos osréfddlﬂjt 568@@141Landér81é6@u16d6115

A " . or 5 u or about
o5 1 14 o ReaPoG Hergh ByseteaPp i haf Bt b r PR iy 0
p.g/m, or aheusid8ude ethpghéthmypace@d@@bepolﬁn@q:lamalesommwiunﬂp]s S iag/nL, or
about 12 [tginL, or about 12.5 [t about 13 p. gl ni, about 13.5
i.tglnL, ormaﬂem@blqmfww@mmsmumpeﬁeh‘aqsmﬁncwu)ateﬂlcevdﬁLvermh%@mﬂl 15.5
/m, or u irrilL, or
gbgut 17 5 3‘88}4&%&&1&8@ echle%R&)J nf&ﬁeﬁ’es%g&{?‘o?s@e@uﬁ@e‘?y&r?f)ﬂoogﬁ.% out 19

30pg/ m_, Orelaélﬂipbrali%n%r@ tgin@ﬂf:rmar pﬁﬂQlNeeéHé leds. 1@}/elitbr devices are descobed inl N
certain non-limiting enb dexnedet om di.ne COfTPOSI tion

conpri s&s dexiedeMo %571%371 5&»@%8@?5%2%@%? 78kl the Spggigations o

In certain @Hf&h'a&é‘ﬁérélﬂgnﬁﬁ@&gﬂe%@&% d;‘#&?er@ﬁc%%%ﬁe@'r dexardel an ghoe
conposition Is formnul at as a lirquid. 077350.0356 11- W2:'746896. 1

077350. 0356formulations describddrhecen tan be abminlsiarid inthesembghbivdsent s, the premi xed
dexnmedet om di ne corrpo]zl tion LS f or.mul at edbait’. agfl\)j&of bet ween about 1 and
about 10, or between fm(lt SpnaHBRE smogHimsar ReHeRBEI SPrRRENL Ut 6,

or between gbaiteledand cahediedbr sQ¥tail6d WEREe AR Hor eiin BB AUondouhd 0Pt her
non-limting enbodi ments, the prem xed 5dexmedet om di ne conposition is

for mul a2ed eamposjian rody beadmeisisteatsbusinpingAvenab infusion, animplenwablepsabbet 4 and
about 8, or_between enbodi nent s,

Fhoy o vert iy Esda el AR IBeSe plimbin s RE A dR R aloh BAE et veon

about 4.7 aatbaheutt, B pdmploiayebdilsed edct SdfiannoBY M RC WYt eREOH ot Ent.he

preni xed dexmedet om di ne conposition is fornmulated at a pH of between about
4,5 14:201; Buchwald et al., 1980, Surgery 88:507; Saudek et al., 1989, N. Engl. J. Med.

321:574). In another embodiment, polymeric materials can be used (see Langer and

N
n

Wise eds., 1974, Medical Applications of Controlled Release, CRC Press: Boca
Raton, Fla; Smolen and Ball eds., 1984, Controlled Drug Bioavailability, Drug
Product Design and Perfonnance; Wiley, N.Y.; Ranger and Peppas, 1983, J.
Macromol. Sci. Rev. Macromol. Chem., 23:61; Levy et al., 1985, Science 228:190;
During et al., 1989, Ann. Neurol., 25:351; Howard et al., 9189, J Neurosurg. 71:105).
30 In yet another embodiment, a controlled release system can be placed in proximity of
the therapéutic target, 1.e., the brain, thus requiring only a fraction of the systemic
dose (see, e.g., Goodson, 1984, in Medical Applications of Controlled Release, Vol.
2, pp. 115-138).
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10and about 7.0. In other non-limting enbodi nents, the

prem xed dexmedet om di ne conposition conprises dexnmedet om di ne m xed or

di ssolved in a sodiumchloride saline solution. The saline dbl78%0.0¥b6can
conprise sodiumchloride present at a concentration of between about 0.05
wei ght percent and about 10 wei ght percent, or |sbetween about 0.05 wei ght
percent and about 5 wW8is§HEngERdER{ING smbpdimpatnthspetixed dexmgsielneidiper cent

and about 3.i4eicfifon REFBANLS de} Jf&&ﬁgﬁ&%ﬁgpgﬁg,agénmgﬁ%egﬁg%gg and about

2 wei ght percent, o tween about percen n 1 wei ght
per cent . | rthemef, pr 2f@ceeidationad-beiwret abant S digiehtapd tbeut d6diwgrmthiror i de i s

present at ,a concentration of aboyt O i,ght percent. 20ln certain
Erboa ment SEEHRE ARBI1GhPC b Buniibopha waIngr bBraet e SO0 pefebard

vei ght/ wei aibouOfs fi IR oe Bk cERMRRS DI09 Ne/rhD af @Rl 1S & | JF8Rkeent he Wi ght
percent of the saline solution is a percent weight/vol'ume of the prem x

conposi t i oraboin0.g@r pefmd awhatiouhi 4 igienle wbbelveemebnut D105 pugdni. red about 7
dexnedet om di.ne 25cqQnposi,ti th resent .in tion conprises

Goxmedet om AT, O5TRS PR ofl Wb, BIEREN 5 LB e Pt R iR T

concent r at i |am0f andebven, @b Ubr BetQeerigidul DV0RNE/nALOK abbar YWelthl, @#nd sodi um
chloride at a concentration of between about 0.01 and about 2.0 wei ght

percent.  betweenabout 0.005 nefm. adabound heimlnior beity cerrbloit R sie/mhangr eni xed
dexned elom LI ﬁgﬁ&%?%étwegﬁ' aQ(Iut t()%ﬁ RISRE g}l? IER}E(%{I? @tii' p?)%)mt(f_ﬁ OPhdR%en
rap y able s ,

dexnedet Om'{%l ne, armaceut i cal 'y “accep a ereo at a
concent r at iabouicd. O@bpgmidanihbeodd.0fnughhlor i de at a concentration of about
0.90 wei ght percent. . . .In oge .non-limting exanple, the 0.9%
NaCl sol ution is for MiIc&H@a 16y imUnAgmEoGmeniReibe prepyaerd dexnerdelpgtidine | n
certai n enhodiaERbs coﬁqpﬁséa][d%mné?ém?&ﬂefléﬁggh&maQJJﬁ%@% chg@%@gmes' tions of

the present invention are fornulated by adding 0.11 et om di ne HCl

plus 9.0 g thagif, hiret oncheraiane! boOCcmhbeft SvatgmlL didebswlddigmlican t hen be
m xed with addition 0, 9% NaCl sol ution to achi eve a desired concentration
of dexngdetGhH" 9“%&*&-"’)@!'\2%% 33?,0“95 58’37%@%‘1%?&&@?% P %ﬂi maﬁpwg

enmbodi ment s 5 LBenIprR BLXREn deXTRdelAM A1 RBo G FPIRILL bokeiRbed R uPT §seENt
invention is disposed in a container or vessel that can maintain the

sterility ofymbranduabors pienle onbeticamabon 1 ofg/mh apd ebsut ddigdmknedet oni di ne
conpositi O%ef\@e%tn aibgmq}l%%liénelg%%{ @ﬁﬁéﬁgﬁl ly free of any contam nants. In
; : ; ..

certain non-Trmting € ai ner or vessel is a sealed

10cont ai ner or vesselin certain non-limiting BmB&fiin@ht, e Prentifid ddxehapiadiigent s, the
dexnedet om di ne conposition of the present invention is disposed in a

cont ai Pér GPMpegisen cemprises deynadntenidines agopreatmtiQefabont. & egtrali.ror
ron 1 SRR Bk 19 BUAT SEAPRIRAS ot AReRRIPIAD of the
3 ug/mL, or about 3.5 ug/mL, or about 4 ug/mL, or about 4.5 wg/mlL., or about 5
ug/mL, or about 5.5 pg/mL, or about 6 ug/mL, or about 6.5 ng/mL, or about 7
pg/mL, or about 7.5 ng/mL, or about 8 ug/mlL, or about 8.5 ug/mL, or about 9
25 ug/mL, or about 9.5 pg/mL, or about 10 pg/mL, or about 10.5 pg/mL, or about 11
pg/mL, or about 11.5 pg/mk, or about 12 pug/mL, or about 12.5 pg/mL, or about 13
ug/mL, or about 13.5 pg/mL, or about 14 pg/mi, or about 14.5 pg/mL, or about 15
ug/mL, or about 15.5 ug/mL, or about 16 ug/mkL, or about 16.5 ug/ml, or about 17
pg/mL, or about 17.5 ug/mL., or about 18 pg/mL, or about 18.5 ug/mL or about 19
30 pg/mL, or about 19.5 pg/mL, or about 20 pg/mL.
In certain non-limiting embodiments, the premixed dexmedetomidine
composition comprises dexmedetomidine at a concentration of about 4 pg/mL.

In certain non-limiting embodiments, the premixed dexmedetomidine

composition 1s formulated as a liquid.
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formul ated as a single use dosage. In certain non-limting enbodi nents, the
prem xed dexmedet om di ne conposition of the present invention is disposed
in a container or vessel and is fornul ated as a dosage for MABPHIEQUse. In
certain non-limting enbodi nents, the container or vessel includes, 20but
is not limted to, glass vials (for exanmple, but not limted to, flint

gl ass vials), anpoul e ceppiadiondimitiagicpbadisnsnisafhsdranixed dogpedeinaidingt not

e €0 RS Ml k1Y RIS FORLARE Pand AT P ASICES 6ARt a ner s

(Hospira, Inc., orest, el astoner copol yester ether
cont ai ner s [ Hakghiona§, drivetwechakeutFHoanelsdboutl 4, oy b -eere shout ¢ @and abmerdsor pol y
propyl ene contai ners and, syringes. 25ln certain _nqn-limting enhodi nents,
the preni xeftrt‘aw_%a&hﬂrm HIWE2 c BhpBE] 1o O SR  pradih e {aiiEon can be
stored as adéxl&ﬁbt@nii&ln@@orﬁ{:é%is@&%&ﬂﬁe@aﬂa%ﬁibf Nl UERaRfut Pahavesitabout 1
and 500 nmL, or between about 1 and 250 ni, or between about 1 and 200 ni,
or between atistiveeh ahoat 4506 avonut Hror betwesr pbat dund kbewtd. 125ther powr bet ween

about 1 and.120 nlL, qr between aboyt, 1 a 110 ni, or. 30.betwe about 1
o0 100 i g T el B Ao AR S5 RSB s R D SUE T T B8 L or
bet ween abqii ofb@Rder fbolit-4.70indRBOWREN ROMEfekre@ROn Bthilthg cribodi@icHE e about 1
and 50 nL, or between about 1 and 40 nl, or between about 1 and 30 niL, or
bet ween abadtiemixedslgxredaiomidare ¢anaséionapumulptesad a pdl sfibetweenpdoweeh about 1
and 5 "117) NY%Z' ZﬁG;BgG 1 077350.0356 In certain non-limting enbodi nents,

t he prem xe d’gxrrede't orni di ne conposition of the present invention can be
stored as a |iquid i nnathahbauoiitingymbadithehB] @ik predhie®defmaiouiidmenl, or
about 10 mL, or about 15 ni, or ,about 20 nl, or about 25 pi, or about 30
rnL, or abdfmPsitiopcomgpsessisymedgomdingmixed g tisigved In aodgmpehieridd m., or
about 55 - . 0 3 : - about 75
nm., or abcﬁallg%sﬁ?d%rﬁ%b%b?e %U@rél%l, &Ir)lrcgglg(%? Soggurﬁ??lﬁ?ld%ﬁreg%gﬁg : 95 nL, or
about 100 mdopcorragabouf b&@bemihoudn.0abauight peniandabowbiduteigiiipendent,or about

120 ni, or .about 125 or .about 13 , Or .about 135 , _or about 140 i,
or about® 1450 %P%@ﬁ%fve%p?rfs?fﬁzangP@Bamﬂ%@%{m B et a%ébj'rbt, o
about 500 Meightlfdrdet SRI 4L QRN bactiNe HREDAA BB Bo5 HBRhPp&EX 8/
~dexnedet oni di Re ‘conposi tion of the present invention can be stored as a
liquid in aabonl? gaght pavémgordetvtealaboel] Gddeweizhapryesnt 201 mjout 1 weight

| ; o+ HuE it _ o o omi i
compost &1 o Rt HE (o RIor oBTEn Bhe R BERE SRCs R TGk %R
al i quot hauj aigicéntdbbRbakbo@DUReight plasaut, 50 ni. In certain

non-limting enbodi ments, the prem xed dexnedet om di ne conposition of the
pr esent0i nventi on canlbeErgioerabpdiments, thewielght peraent af thgwatingywliting iaat ot al

vol ume of ‘?Pg:?é&t &'Q%h%eigﬁp éii tﬁe ggegﬂg ggﬁ@éatlj\/ﬁ Rl%tc%tglg'eﬁ%%fl%@%@ Lo m di ne

Conmpositio cofr e i'nvention, 'there are
provi ded netdigilpeafenust thgsaling splugivh xedpdesredaihomb e fcongesiit i on. I n
certain non-limting enbodi nents, the present invention provides for
preoper at i VOIESPAeNt of a patient to reduce the response of the autonomc

nervous systemto StiIH‘&lmitaiﬁ‘ﬁ'bhﬂﬂniﬂHg9191‘85&3'&&%, ﬁ’xé Q%eggﬂga Bileﬁeind&%d@e Pat

dexnedet or ni di ne conposition of the”invention, SCri
No. 5, 344, 8btpokinoobhdr preswal inmetrtiongoepledi dmntedetomhingexaedet om di ne
conpositions of th

cor tai n enBOHHET TP BT BoF & ACeHEA CHeR e Py Gop T OBl y 1o
potenti ate [he1efhfi@6but 15 pg/mL, and sodium chloride at a concentration of between about
0.01 and about 2.0 weight percent.
In other non-limiting embodiments, the premixed dexmedetomidine
30 composition of the present invention comprises dexmedetonmuidine, or a
pharmaceutically acceptable salt thereof, at a concentration of about 4 ug/mL and
sodium chlonde at a concentration of about 0.90 weight percent.

In one non-limiting example, the 0.9% NaCl solution is formulated by

mixing 9.0 g NaCl/ 1000 mL of water. In certain embodiments, the premix
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of an anesthetic, wherein adm nistration of the conposition reduces the
anount of 30anesthetic required to achieve a desired | evel of anesthesia.
In certain enbodi nents, the dexi nedetoni di ne conpositions off7{hd.G¥Sésent

i nvention can be adm nistered as an anxi ol ytic anal gesic prenedi cation
prior to the operation with or w thout adm ni si)r ati.on _of an anount of an
anest het i ¢ S@PPAEiPYEo% e prered vy ealigreatefeaylegd by 8¢dingBdi8 &r gener al

anest hesi a. i I i e, M3

077350, 03588 e R R B et &g 88 &
phar naceut icenkhendrpoxid math addition 99% Nag'l pdtihiadiockchsedateored anal gesi a or
treatnent of anxi et hypert ensi on. . ; In certain non-limting
enbodi nent sc,onf‘fiﬁlémfﬂ{f’g‘ﬁﬁx“ferdétﬁfré 06y FPheXepw! At REd dexnedet oni di ne
conposi i on of the i nyeBkiiRRohIinlilheBAbSHMAREMPBINARE] RBkIEROiMhebat ed
prior to, during, or after admnistration of the prem xed dexmedet om di ne
conposi t i oronmphetipaef Betprepgyt ibecntion ubdsragedin a eratnatror vasshleant can

endotracheal .. direct oral laryngosgop r .by. fihreoptic routes, or via
tracheot onﬁlalfng‘fn“?(é%pg', Odt\?ﬁ ﬁlrsgeﬂ‘zﬁﬁg%f)ralené? el nioﬁ’ LeM8nsi ve care unit
(1CU), whi eclexmasesedindh@imgpdditonfieitss p@ifsdyorsebsidotiglly hat opavi des i ntensive
care, as described, for exanple, in U S. 10 Pat. No. 6,716,867. For

exanpl e, t KENEBBLS. t ngagaipmoptiEnifing embpdmeatinthp sonfaingr eroiessed i seplgda
patient . in ' ' care unit which neans rendering a patient calmand
treati r118 Cgﬁgﬁaldl%éﬁg§%%§t affect patient confort, such as pain and anxiety,
in any setting that pnewitadesonlinetisg srebedments) the dédme¢dervamdinem t i ng

enbodi nents, the .prenixed dexnedet om di ne 3.500 ositions of the present

i nvention cPSWPB%‘UE’&I e DESPRGDYFUQn S sRATed 4 COYARGT Op&FSEi 3¢ B reat ment. In
certai n eno Bl §s a bhemigREPOsi tion can be adm nistered as a premedication
prior to an operation. In certain enbodi nents, the prem xed dexnedet om di ne
conposi tions of the pgnes#nn nomientinpembehmirtstbe gremxeddexmedetonedinee of a
medi cament for perioperative .treatnment. of mmal s.to reduce the 20responses
of 't ho But GRERPE HEAY B Sy SHBITEN &1 FISESFUT SETTANT PGS oper at | on,
for exanpl gorndfad@ash kingr s dbbage. FAdertalonondlidAthe@Mbodiments, the premixded Ot her
non-limting enbodi ments, the prem xed dexnmedet om di ne conpositions of the
present i ndermedriomhndenphyitivngf dicnieseot mvpeitangs dispesed mn agpripioer or

anest hesi a.. For_exanple, the c osiktion,.can_be adm nistered with or

W t hout an Vf?ﬁ[r%@?%@%ﬁ%ﬁ”e%?ﬂ%ﬁ Eoréqlp% Ve to achieve a desired |evel
of local or general 4gnestdigabalinfiffig exbsdimentsaie dagsinehrdeiss! cRdefat . No.
5,344,840. In_certain _enbodinents, admnistration of the conpositions of

the pr&8entbuf wwhiimitsd f dlase yals{orgaamnte, byt noh Euitse{q. Elintelass Vst o achi eve

a desired | f N, ot Eggﬂﬂ-l' ], L Iy . 1.he
patient t reagr[\@gle\% Rlﬁﬁgﬁf@eeq%g%&enﬁ%@%g’ %(xme e gllrﬁ It%@ﬁ&e@%&é Wl%?‘l'lgﬁ
critically chldride) conbdirerg Mot aiistictchatajnats (@lokpisy) Tderiskt ForasgiiE), and nor e

medi cal conditioons. In certain enbodinents, the nedical conditjgon is a lung
pr obl em  bitel-HEIBHBBFETHPORESFE BT ASREIRCT (RSP T priBD! lg%headarﬁhé§5~p¢ég?% eye
0 o o' SPORRSERASuSb pty i, o 1 okl om NontiTiing,
) 896. 25 In certain non-limiting embodiments, the premixed dexmedetomidine

composition of the present invention can be stored as a liquid in an aliquot having a

total volume of between about 1 and 500 mL, or between about 1 and 250 mL, or

between about 1 and 200 mL, or between about 1 and 150 mL, or between about 1

and 125 mL, or between about 1 and 120 mL, or between about 1 and 110 mL, or

30 between about 1 and 100 mL, or between about 1 and 90 mL, or between about 1 and

80 mL, or between about 1 and 70 mL, or between about 1 and 60 mL, or between

about 1 and 50 mL, or between about 1 and 40 mL, or between about 1 and 30 mL, or

between about 1 and 20 mL, or between about 1 and 10 mL, or between about 1 and 5

mL.
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077350. 0356 pneunoni a, bronchopul nonary dyspl asia, apnea of prematurity,
and pneuno thorax. Non-limting exanples of brain problens include
intraventricul ar henorrhage, and cerebral palsy. Non-limtiny7é&@apites of
| i ver problens include jaundice. Non-limting exanples of heart problens

i ncl ude patent ductus arteriosus. Non-limting 5exanples of eye problens

i ncl ude retinopathy of CﬁﬂéWBIIO&IrIIrW“lgﬁ?@ﬁﬁ‘éﬂe‘légnﬁles}’cr?"éﬁie@ ﬁﬁ@leqqg%‘"ldi% ting
exanpl es of . of i I herr Qi i DEk avval cai ne
wi t hdr awal , aI co[%loﬁ%gt&aém%%g r g}rl}e?&lsc ?l\%g%gﬁs?sve @[1 a}[nus 1(aéllnld Té)l/ngg‘{e)lc hs

di sease. | nooheoknzodiavents mLher gavt EhinLhasahontdéy gdner dmugé@ wl., dhe pati ent

i omay under ry prio durin r af d nls ration of the
prem xed d %ﬁ‘:‘ag{%ﬁ’l Iﬁ?é) 39}5‘%‘3@{%‘?1“%%'%“ ?‘Itﬁg %‘§4 ofMsufgery
i ncl ude car gjapsd ARNSGF Xbo@Y@?%ﬁu or about 60 mL, or abdut @5 her, d?‘ﬁﬂodt"’mrﬁl'w

embodi nents, the prém xed dexmedet om di ne ‘conpositions of the present
i nvention camub@s sdlnbnatstue f@ chlt, or abpaBb endt, oaghan 99mlle @l gt %Smlt: anal gesi c

T one non- A L10G-eRAah 6103 R HEatRab LRl ool DedrCudsaragoe T "

i nt raspi nal maden dbost [ 28 hdNoodbothE3PieMb@dudEssn @i es-amba ne on@asbad on of
the invention. In other non-limting enbodiments, the prenixed

dexmedet oni H3eL2@cbrpokiG mbner abput IBIbe‘?sfé‘rl?PUIi FPenti BrbedrrO8ankdni ni st er ed
to a patjent to |oweryi I I at nent
of ¢l aﬁ%:orra as descrllnb%[otgﬁgl% @1”1@5%%%%&% 38’5%%812 ?ddcné?&tetabﬁfwn%

enbodi ment sconteeitiph@fihegstestaximeiaicntan te BRraebarpoisjuid e aliquot lafirdghe present
invention do not include any other active ingredient, or therapeutic
25agent, ot!RE Velyak HekpeddtBhi di ne. In certain non-limting
ebodi nents of the praseRlinMIaHARD enbGnRLRNINE G ARKIRAGH A B
conposition can be adm nistere si ng e continuous dose over a peri od
of tine. Forongoatiphef tIteIwesanm\mdmcbembed@rmsch Inpid orgpodiquotdravoers be

adm ni st er ed |ntlr avegg 4’1 a period of tine of between about 1 and
about 3010 'RizhyelEEe ra%‘gtS\?é% about 1 and about 20 minutes, or between
about 1 and about 30 micRHLEESonAmBELWRSBdiaRaAKL tht p@&ﬁx@@@éﬂm%eﬂﬂ%ﬁle or

bet ween about 1 and about 3 hours, 6r between about 1 and about 4 hours, or
bet ween abowtnposiing o4HsutreSnhisuesionsan be siveesthpsatimid h ardiqaidweying sours, or
bet ween abou{] ]and gbg tléo rs or between about 1 and about 8 hours, or
bet ween about® 1°3HE %ABBLH or between about 1 NYC 2.7468)6. ]
077350. 0356 and about 10 hours, or bet ween about 1 and about 11 hours, or
bet ween about 1 and about 12 hours or bet ween about 1 and.about 13 hours,
or betw¥en about 43 AkethadsefUs ‘ ; ; %

hours, or between aboyt, "tout
17 hours or betueenolgbog’cf g&u%og}? ?@%Zﬁrgsreg} mg&% fo& 1 and
about 19 houpsmixd d&%hméﬁnm&rbmﬁutorﬂpcandmaﬂmuertﬁﬁ)nmtlrrst,mg)fmbodlments, the

present invention provides for preoperative treatment of a patient to reduce the
response of the autonomic nervoué system to stimuli during an operation by

25 administering a dexmedetomidine composition of the invention, as described in U.S.
Pat. No. 5,344,840, In other non-limiting embodiments, the dexmedetomidine
compositions of the present invention can be administered as a sedative. In certain
embodiments, the composition 1s administered preoperatively to potentiate the effect
of an anesthetic, wherein administration of the composition reduces the amount of

30 anesthetic required to achieve a desired level of anesthesia. In certain embodiments,
the dexmedetomidine compositions of the present invention can be administered as an
anxiolytic analgesic premedication prior to the operation with or without
administration of an amount of an anesthetic effective to achieve a desired level of

local or general anesthesia. In certain embodiments, the dexmedetomidine

NYJ2:74080¢6.1
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bet ween about 1 and about 21 hours, or between about 1 and about 22 hours,
or between about | and about 23 hours, or between about 1 and about 24
hours, and administered at a dosage of between about 0.005 P7§33 and
about 5 ig/kg/hr, or between about 0.005 ug/ kg/ hr and about 4.5 rig/kg/ hr,
or between about. 0. 005 tobig/kg/hr and about 3 ug/kg/hr, or between about
0.005 1.1. gPREPHiFoBNS hpBisscH inveption kg fmulged pet Nkasmagidics! C@nmst'fmg/ kg/ hr

and about /- kgl t

p, g/ kg/ hr, %Olpu%elﬁ\%enggr[lhoa oustég%)ya%()@] ?%%Eofhr ancri‘y%outé?% E@ifg}@'ﬁ% or bet ween
about 0. 005 pg/ kgi hr Iaceriabaob-lithibnpehbolilmentsahe betione goatedotth the 005

gi g/ kg/ hr and ab 0.25 1 [hr.. 151 n other .non-limting enbodi nents of
t he presentpr‘?rﬁ\}‘éﬁgi:’fiﬂe‘?ef‘?@g e“??ﬂ?@ﬂ”‘ﬂ%?ﬂ%‘ﬂé‘f‘c?ﬁ‘f‘ﬂ‘? ﬁén@gﬁtﬁgs?m BH'€hn be
admi ni sker gghas: ﬁtdbgﬁ'ﬁ'pﬂgr Q;pﬁﬁmf@lok amadhdRinisriRhrenanenindase over a period
of time. For ‘exanple, the |oading dose can conprise admnistration of the

prem xed ddxmdé@t@mcumm@rmmspwl t’ﬂhgrpamntalaf,\nbtesmtuuaisdagxelmmmacmm a first

period of ti ol.l owe adm nistra mai nt lose at a
Becond dos SBRSEIUEH 151 ! LEGER T B TBIPpH Bl o Aar NG % & oan be
adm ni st er efahple, @hpebéing rehted iah Bicnbiot Wae A pEIY), ﬂhhﬁihdasﬁhmuﬂaeﬁlﬁn nut es,
or between about 1 and about 10 m nutes, or between about 1 and about 15

m nut es, orclsEtiqaBy sehagthat prviden Biensvesars audeseribess fasexamrls, wdddt 1 and
bout t t bout
1 and ﬁéomﬂﬁﬁfﬁmzt&?&m P oMb A A8 i MeHOF o Rl usEfhEen abou

Fol | owi ng tshéatingadianigntdn ae ntérdveyvemarairenahick nibasercederinge gighnéakheneéd for a
period of time as scrlbed bove for si ngl e conti nuous dose.

I'n certain %824 $94 tm@ At Bk Bt pafied Comft. SHEhISRs LY ORI FFEng
conposi ti oRy4¢ nd@qmegg@g&{rgd as a single continuous, |oading or

mai nt enance d 30 1s admnistered for a period of time of about 1 hour
to about 7 days or dinotlter fohbomtingeraliveliments, dhqpremxedaimuteddlohnmdmeto about
48 hourg, or ab pur t o about 36 our.s %t% ut 1 hour to about 24
nour's, 157 ABBAC- R RG Bres i onor e aainiSlered 9 4 patin 3, 1 3

non-limti gn@;se?mlerfpaahﬁemt neceiaitseshifexsnietamplidn Gameosi tion, when
adm ni stered as a single continuous, |oading or maintenance dose,

NY02: 74689@dminieprdse 2pasecdicatian prinf totarapdration. In gretairogmbpdidimente, thé about 24
hours to about. 1 bout..108 hour about 24
nours to algttrascriHsron Bl TaREby ol pi Sl B REhua RS e ot 24

hours to abediuf#Girbefs medRbmaRaut F%phﬁﬁlﬁ/é tre@m2BosmABmARUS Sedubdien
adm ni stered as a | oading dose foll owed by a mai ntenance dose, the | oading

dose arié/ orrewamﬁﬁ@ﬁamaém@g@c eqhowyate@dgéd@%fsﬁéétlmébﬁluab&a@ OpEragsL. pgi kgl hr
and about L i g/ kg/ hr and about 4.5

i _tglkgi hr%lpeglaﬁ'gﬁ \i\/ese(rjf95 ({WSOEBOHF g/’?slot) and about 3 ggl kgi hr, or

bet ween about 0. 005 ngbkagfhasn-amiu@mnﬁodznaltkltgd pgilixed dmniaéettmeimcabout

0. 005 i g/k / hr and out 2 10 pgl kg @gr bet en about 0.005 1..ig/kg/hr
and about f%]pP?‘Ej?l erpreB?mHBFaké‘Eh 35'@8 m@m@t@ B 10 § PRUII AS & 4pdut 1

p. 0/ 1 O/ NT Qi IBL WRE R AN 1 c B0 HEUKGh Ve oBRHiABRH it & WietsHlksh . or
bet ween abgﬂi&rto 005 1g7%bighr and ll§%out 0. 2§a %}J%g/ hr. 4 In a

pr ef er red raomuhﬁcrﬁamlamgstmﬁycnifen'emt,o a&h@\paémlwédle\déaﬁbdétoogmﬁwie conposi tion

is adm ni ster a n ten nce dose,
wher ei n thé“?@?& &r%g@&: %a%é‘fﬂebeﬁ ‘&gpﬁgl%h% grﬁ‘g 8%@ ? M about 10

m nutes, f Qlﬂb@&@ﬂan@s\[ a@nifRdttieRange cgf?ﬁ@sﬂ&nmm@?‘@s@ﬁ?QH'%m%r?reHQdegg(fzhr to
about 1 p.gikg/hr, nore preferably, between about 0.2 pig/kg,/hr to about

0.7 pgi kg/ Amount of anesthetic requireddo Iaehle‘{fraeﬁ@rrpéttvnmfamﬁsmsmg enbod| ments, the
prem xed dexmedet om si.tion a di ng dose
,?% H%ﬁ r%Pnl tin bosdI € mﬁgf‘lﬁ Rt 1& ﬁtéeazeda w1t1(1)

foll owed by a 20main Ose 1§ about 0.5
ug/ kg/ ho f9[en@x@@ﬂé@ﬁ’ed@fonﬂbﬁh’étcoﬁ@oﬁh@rﬂls&:&tlcﬁlql 1h10\4@dn@ymaodrmemt agrance dose
of between about 0.2 |lig/kg/hr to about 1 pg/kg/h nor e referably

bet ween ab®atenysufierg fiogy one araneys sradial ondyidag/ Ceftam embod: iments, they cert ai n
non-1imting t ne

conposi tion a?’{p?\(ﬂ{s{i@&e al&‘{kgprg?l% gra@{o t?%@déggtﬁl%ﬁdmn?qg} %Iﬁll nt enance
dose, is tkidnat @d)hlmil|dyearqumlﬂdmeg.’fseotntecsnaiand)bslmadorskm problem. Non- I n- sone
patients, the quali t){ of the sedation achi eved by adm ni stering the

pr eni xed QURT R &R HdursorreBlsmsilau feﬁm@“ﬁbé‘é%fﬁﬁs IHY@HAS on can be

uni que.
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In one non-limting exanple, a patient sedated by the prem xed

dexr nedet om di ne conposition is arousable and oriented. The patient can be
awakened and is able to 30respond to questions. The patient ¥&334083% and
can tolerate an endotracheal tube. Should a deeper |evel of sedation be
required or desired, an increase in dose of the conpositjon of the

i nvent i on cRIFUBONEG AR Ransienary dyspkes, eprsae! PERMAWtY] MdPneueleliver- | evel of
sedat i on. ¥ 9 7 : k =l b0 it ment s,
he. compos L oHe Gre prg e P AR o R e o e
pati ents wharetegjuiatsy. Sechalimomg eamxplek pélisgr paotdége sichide paunkderpdNonani ¢

stability in _an amounf to achi eve a.sedative, .anxiolytic, ,anal.gesic or
enmodynani chBLE RBPISS OLhrEtrob e e e d0gy ooty BiRuhTTg

The fol |.oW g YAMRISS pRbfeEhELYe dihysdihpbf Memafurt e Rpesemi | y di scl osed
subject matter and they should not be considered as |limting the scope of

t he 10i nvengtiabismius. Aop-liwaying EXaNPESoflotie reedita gowditigsokelygdesdie@nponent s f or
t he Prem xed. Dexnmedet om di ne, Phar eyt.i cal osi{,ion..In order to
denti Ty sl AR FT A SR B O AT TR Py 1A v 8 GNG TR Bvent xed

dexnmedet om glicnediesEposi tion in 0.9%NaCl, stability studies were conducted

in various configurations including glass vials, anpoules, plastic flexible
cont ai ners (CR3 el astfise cebpdinasiths peicRbRasdBdegPrReisegMod e Paticnf ne. , Lake

Forest, L), P 2L VIM. pl gsti ¢ [ : i ~h0G.e,  Lake

For est 1% 1) SRR UL B, BB of A ARRRRARS e 1T

bat ch of prdsximedetordidexompesition. dVae lisiimosdatriptss ofewgptyapdnéd at the prem X
concentration_of 4 pi , in 0.9% NaCl. Solution was filled into 20 niL

gl mL
anpoul es, SEPARUIGIAYY ByPaISs, 100 ml PVC flexible containers, 100 nL CR3

el ast onmer copol yest er L.kl exi: L.pe TR0 : ke
Forest. 1), 50 mt. i S bardEHiiRe FrEamRhBeis pri [amediomioie)

fl exi bl e conngiongioss ofithd piBemiinmsipn earshe adigiestdrédb®pi patientl asein,ankakgicFor est ,
L), 25and all configurations re .autoclaved. Th pot ency (using
HPLC. rolnod)t FISee SERbr Pt PR S ree Db RO deP s Nobo A a0t 1 1 1y of

the aut ocl gy et S@MLES e UBAEmiAREBL L1 AL QR £RMEHhbARAIOH {pliE) omas al so
eval uated over ‘a period of 5 months (Table 1). Potency was eval uated using

a HPLC net hotasphed pdinestiatipz af therpragoped épayedettnydinecapgesition ohth?3- 88% The
sol ution pl—% 'é/ng'roi ed from4.7-6.2 followng an in-process result of 6.0. Two
weeks sanpl §%%0r ed under anbient conditions were tested for pH, potency

and rel ated subst ances.otldt@ohWeniiee ksibPAERAGY he @sdthik ed WeRedenstidier ed as
time zero results because the 4 ug/nmL formulation renains stable at room

t enper at0ur €PHIOSIgPEOT e Rrachidaveslionsiphy FUBRIsETCGOgREgnIadel #'s at ti me
zero NY02: 7iﬂ§§§c%1ajr pressure, for example, 1n the treatment of glaucoma, as described in U.S.
Pat. No. 5,304,569.

In certain embodiments, the premixed dexmedetomidine compositions

of the present invention do not include any other active ingredient, or therapeutic
25 agent, other than dexmedetomidine.

In certain non-limiting embodiments of the present mvention, the
premixed dexmedetomidine composition can be administered as a single continuous
dose over a period of time. For example, the premixed dexmedetomidine composition
can be administered intravenously for a period of time of between about ! and about

30 10 minutes, or between about | and about 20 minutes, or between about 1 and about
30 mnutes, or between about 1 and about 2 hours, or between about 1 and about 3
hours, or between about 1 and about 4 hours, or between about 1 and about 5 hours, or

between about 1 and about 6 hours, or between about 1 and about 7 hours, or between

about 1 and about 8 hours, or between about 1 and about 9 hourss, or between about 1

NY(2:746890.1
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077350. 0356 in different configurations indicated a drop in potency of
prem xed dexnedetorni di ne conposition filled in CR3 el astoner_copol yester
ether bags (Hospira, Inc., Lake Forest, IL) and NrisPirm pl 8313% - $ags
(Hospira, Inc., Lake Forest, IL), after sterilization (Table 1). 5The
stability of the autoclaved sanples under accel erated conditions

(40cC/ 75%R+4Pd\ﬁg%“tal|0§?9”é%8’f Rrfveen dvat faniébq%ﬁl Bpurs, %&%&Vﬁg@n@%% ). After
five nmont hspyRderh@es of BEAeH it diahl 9Bt 1B BoRRL SMYw & B PLRIMbYGM
dexnedet om di ne conposition 1 n glass anpoules and vials renai ned at about
98% whi | e tiddtouis ot hegwsyr dtmge 1 wad afang 8l hoersher bebeeen 200961 dnd 4b9@ HEnd CR3

el ast omer q'\opnol X-eéct \erp\we; h’uex ;I:'Q a Sl ( 7 §1 I"r av'*’ plur']t:(?a' ) rITn k|e-:n FQAE\QISt ! | Il_ after
the initial® 5ot 8neS PEs®No* A Ao ‘rb‘gsg“’o?‘ BBt EHA N HEEIVES N i ng t he

five mopth peeiedn aBek! 1@and:abBuiPlIHJEEs, BF BeTvéadaddpx Iaset ik 9o R8urssrPosi ti on
in Normal Saline Fornulation Stabilit 2 Week/2 5C 1 Month/ 40C 2 Month/
40C 3 Mont RetwWese abpwit hand about 21 hours, or between about 1 and about 22 hours, or

between about 1 and about 23 hours, or between about 1 and about 24 hours, and

administered at a dosage of between about 0.005 pg/kg/hr and about 5 pg/kg/hr, or

between about 0.005 pg/kg/hr and about 4.5 pg/kg/hr, or between about 0.005

10 pg/kg/hr and about 3 pg/kg/hr, or between about 0.005 pg/kg/hr and about 2.5
ug/kg/hr, or between about 0.005 pg/kg/hr and about 2 pg/kg/hr, or between about
0.005 ug/kg/hr and about 1.5 pg/kg/hr, or between about 0.005 pg/kg/hr and about 1
pg/kg/hr, or between about 0.005 pg/kg/hr and about 0.5 pg/kg/hr, or between about
0.005 pg/kg/hr and about 0.25 pgikg/hr.

15 In other non-limiting embodiments of the present invention, the
premixed dexmedetomidine composition can be administered as a loading dose
followed by a maintenance dose over a period of time. For example, the loading dose
can comprise administration of the premixed dexmedetomidine composition at a first
dosage amount for a first period of time, followed by administration of the

20  maintenance dose at a second dosage amount for a second period of time. The
loading dose can be administered for a period of time of between about 1 and about 5
minutes, or between about 1 and about 10 minutes, or between about 1 and about 15
minutes, or between about 1 and about 20 minutes, or between about 1 and about 25
minutes, or between about 1 and about 30 minutes, or between about 1 and about 45

25 minutes, or between about 1 and about 60 minutes. Following the loading dose, the
maintenance dose can be administered for a period of time as described above fora
simgle continuous dose.

In certain non-limiting embodiments, the premixed dexmedetomidine
composition, when administered as a single continuous, loading or matntenance dose,

30 is administered for a period of time of about 1 hour to about 7 days, or about 1 hour to
about 4 days, or about 1 hour to about 48 hours, or about 1 hour to about 36 hours, or
about 1 hour to about 24 hours, or about 1 hour to about 12 hours.

In certain non-limiting embodiments, the premixed dexmedetomidine

composition, when administered as a single continuous, loading or maintenance dose,

NY(2:746896.1
17 -



40C Avg Potency cm pH Avg Potency (% pH Avg Potency ( OA ) Avg Potency (
QA ) Avg Potency ( QA ) Anpoule 99.0 5.0 99.0 5.6 97.7
077350.0356

is administered for a period of time of about 24 hours to about 120 hours, or about 24
hours to about 108 hours, or about 24 hours to about 96 hours, or about 24 hours to
about 72 hours, or about 24 hours to about 48 hours, or about 24 hours to about 36
hours.

5 When administered as a loading dose followed by a maintenance dose,
the loading dose and/or maintenance dose can be a dose of between about 0.005
ug/kg/hr and about 5 pg/kg/hr, or between about 0.005 pg/kg/hr and about 4.5
ug/kg/hr, or between about 0.005 ug/kg/hr and about 3 pg/kg/hr, or between about
0.005 pg/kg/hr and about 2.5 ug/kg/hr, or between about 0.005 pg/ke/hr and about 2

10 ug/kg/hr, or between about 0.005 pg/kg/hr and about 1.5 pg/kg/hr, or between about
0.005 pg/kg/hr and about 1 pg/kg/hr, or between about 0.005 pg/kg/hr and about 0.5
pg/kg/hr, or between about 0.005 pg/kg/hr and about 0.25 ug/kg/hr.

In a preferred non-limiting embodiment, the premixed
dexmedetomidine composition is administered as a loading dose followed by a

s maintenance dose, wherein the loading dose is about 1 pg/kg/hr for a period of about
10 minutes, followed by a maintenance dose of betw.een about 0.2 pg/kg/hr to about 1
ug’ke/hr, more preferably, between about 0.2 pg/kg/hr to about 0.7 pg/kg/hr.

In other preferred non-limiting embodiments, the premixed
dexmedetomidine composition is administered as a loading dose followed by a
- 20  maintenance dose, wherein the Joading dose is about 0.5 ug/kg/hr for a period of
about 10 minutes, followed by a maintenance dose of between about 0.2 pg/kgshr to
about 1 pg/kg/hr, more preferably, between about 0.2 pg/kg/hr to about 0.7 pg/kg/hr.
In certain non-limiting embodiments, the dosage of premixed
dexmedetomidine composition administered as a single continuous, loading or

25  maintenance dose, is titrated until a desired effect is achieved.

In some patients, the quality of the sedation achieved by administering
the premixed dexmedetomidine composition of the present invention can be unique.
In one non-limiting example, a patient sedated by the premixed dexmedetomidine
composition is arousable and oriented. The patient can be awakened and is able to

30 respond to questions. The patient is aware and can tolerate an endotracheal tube.
Should a deeper level of sedation be required or desired, an increase in dose of the
composition of the invention can be administered to transit the patient into a deeper

level of sedation.

NY02:746896.1
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98.3 98.7 Vial

92.289.5 90.8 CR380.2 4.7 79.5 4.8 NT 75.3 79.2 PVC7/9.9 4.8

20

(77350.0356

In certain non-limiting embodiments, the compositions of the invention
can be administered to non-ventilated patients who require sedation, anxiolysis,
analgesia, or hemodynamic stability in an amount to achieve a sedative, anxiolytic,

analgesic or hemodynamic stabilizing effect in the patient.

5. EXAMPLES

The following examples are merely illustrative of the presently

disclosed subject matter and they should not be considered as limiting the scope of the

invention In any way.

EXAMPLE 1:  Selection of Packaging Components for the Premixed
Dexmedetomidine Pharmaceutical Composition

In order to identify suitable prirhary packaging components for the 4
ug/mlL premixed dexmedetomidine composition in 0.9%NaCl, stability studies were
conducted 1n various configurations including glass vials, ampoules, plastic flexible
containers (CR3 elastomer copolyester ether containers (Hospira, Inc., Lake Forest,
L), PVC and VisIV™ plastic containers (Hospira, Inc., Lake Forest, [L)), and
Ansyr® syringes (Hospira, Inc., Lake Forest, IL). A batch of premixed
dexmedetomidine composition was prepared at the premix concentration of 4 pg/mlL,
in 0.9% NaCl. Solution was filled into 20 mL ampoules, 50 mL glass vials, 100 mL

PVC flexible containers, 100 mL CR3 clastomer copolyester ether flexible containers

- (Hospira, Inc., Lake Forest, IL), 50 mL VisIV™ plastic (Hospira, Inc., Lake Forest,

[L) flexible containers, and 10 mL Ansyr® syringes (Hospira, Inc., Lake Forest, IL),
and all configurations were autoclaved. The pH and potency (using HPLC method) of
the sterilized samples were determined. The stability of the autoclaved samples under
accelerated conditions (40°C/75%RH) was also evaluated over a period of 5 months
(Table 1).

Potency was evaluated using a HPLC method. Post sterilization
potency values ranged from 73-88%. The solution pHs varied from 4.7-6.2 following
an in-process result of 6.0. Two weeks samples stored under ambient conditions were
tested for pH, potency and related substances. The two weeks potency results were
considered as time zero results because the 4 pg/mL formulation remains stable at

room temperature for more than 2 weeks. Comparison of potency results at time zero

NY02:74089%.1
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81.4 . VisIVIMB5.8 4.6 NI79.0 76.7 5.9 92.8 5.8 NT94.0 NT 15NT - Not
tested N YO2 .746H6. 077350.0356 The cause of potency loss in PVC bags and
CR3 el astorner copol yester ether bags (Hospira, Inc., Lake Rut7850.0334.)
during autoclaving was investigated. Rel ated substances testing on

aut ocl aved prem xed dexnmedet om di ne conposition filled in PVC and CR3

el ast oner copbffyrest enfigthernbadsaictiesipen @ potansy of prkex@EutEsedeomijing eveal ed

t hat potency drop. di ot cyr . due to degradat i cau the t ot al
per cent of %lorl?ﬂi?rsﬁltolne@le\aég SR PRIANS %r(%%% é’g?ge(@g pir g@% %Ef(epotency may
be due to efsbar1adae RIVOR pld86 bidsqHREpitD IdE U Fbage IDY, afthe 1 ex bag) and

[or absorption (not restricted to the surface) of the drug in to the flex
bags. To cofitilksionelads by ption/ adsor pti on phenonena, the CR3 el ast oner

copol yester ether bagfheo&E}QEBJJﬁhei Jélg& avdd 4 Egh&&%rﬁcﬁ%ﬂ%ﬁgﬂ@{%ﬁags t hat

showed 20% pot ency | 0Ss were - enpt a%n rrnse e rinse
sol vent was(4best7ethHiorwaeasedatarddiveea p&igal ¢fys mbhtht {eabtlr igAfasfivecover ed
from CR3 el astorner copol yester ether ira, Inc Lake Forest,

S . bags (I—}ogplr
IL) - indi caPMhEuatRariRisaid aRRiboms/ N POFBTY ¢IHRS B et S* FEL BRI BES f r om PVC
bags - indi &%&;&d&ﬁmﬂhﬁgh@é wBPoul M8 45 }’@negh&isé?laﬁﬁﬁ o, PEPhalmkhe rel ated

subst ances results indi-cated that prem xed dexmedetorni di ne conposition in

Vi 51 VTM pl astinge bag$ounHids pe rlaqut BAY. | In RKE aRd (&} elasidmperivadolyegér atimpuri ty
| evel s (Tabl e , higher .than | evels pobserved.in a ul es ials ri nges,
VG bagl) anthecrlomEo el ke st ok afS SEhio R ROT DR Grtfplols of Y j

Forest, IL) potency was observed during the five month period.

Table 1: 4 pg/mL Premixed Dexmedetomidine Composition in Normal Saline

Formulation Stabtlity

2 1 i 2 3 5
Week/2 Month/ Month/ | Month/ | Month/
5°C 40°C 40°C 40°C 40°C
Avg Avg . Avg Avg Avg
Potency Potency 5 Potency | Potency | Potency
(Yo} pH (o) pH (Yo) (%) (o)
Ampoule 99.0 5.0 99.0 5.6 97.7 98.3 08.7
Vial 98.2 6.7 99.4 6.3 98.0 9% 3 98.6
Syringe 95.0 5.5 94.6 5.7 922 895 | 908
CR3 | 80.2 4.7 79.5 4.8 NT 753 ' 7972
|
PVC 799 4.8 81.4 4.6 NT & 790 76.7
“Vis-IVT™ 95.8 59 92.8 5.8 NT | o940 NT
i

13 NT - Not tested

NY02-74(896.]
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20 Tabl e 2:
Conposi tion
Anmpoul e 0.66% 0. 54% Vi al

mpurity Results for 41.ig/nL Prem xed Dexnedet om di ne
2 week/25C Total inmpurity (%9 1 Month/40C Total inpurity CYO
0. 02% NT Syringe 0.49% 1. 48% CR3 20823403)388% PVC

2.26% NT Vi sl VIM 19. 08% 7. 02%

10

20

The cause of potency loss in PVC bags and CR3 elastomer copolyester
ether bags (Hospira, Inc., Lake Forest, IL} during autoclaving was investigated.
Related substances testing on autoclaved premixed dexmedetomidine composition
filled in PVC and CR3 elastomer copolyester ether bags (Hospira, Inc., Lake Forest,
IL) revealed that potency drop did not occur due to degradation, because the total
percent of impurities was much less than 20% (Table 2). Loss of potency may be due
to either adsorption (restricted to the surface of the flex bag) and /or absorption (not
restricted to the surface) of the drug in to the flex bags. To confirm the
absorption/adsorption phenomena, the CR3 elastomer copolyester ether bags
(Hospira, Inc., Lake Forest, IL) and PVC bags that showed 20% potency loss were
emptied and rinsed with MeOH. The rinse solvent was tested for dexmedetomidine.
Nearly all the drug was recovered from CR3 elastomer copolyester ether bags
(_Hospi'ra, Inc., Lake Forest, IL.) — indicating adsorption and only 1 % of the drug was
recovered from PVC bags — indicating absorption, since drug dissolves in DEHP.

The related substances results indicated that premixed
dexmedetomidine composition in VisIV™ plastic bags (Hospira, Inc., Lake Forest,
IL) had high impurity levels (Table 2), higher than levels observed in ampoules, vials,
syringes, PVC bags and CR3 elastomer copolyester ether bags (Hospira, Inc., Lake
Forest, IL).

Table 2: Impurity Results for 4 ug/ml Premixed Dexmedetomidine Composition

2 week/25°C 1 Month/40°C
Total impurity (%) Total impurity (%)

Ampoule 0.66% 0.54%

Vial 0.02% NT

Syringe 0.49% 1.48%

CR3 2.61% 5.88%

PVC 2.26% NT

Vis[V™ 19.08% 7.02%

EXAMPLE 2: Development in ADDVantage® PVC (Hospira, Inc., Lake Forest,

IL) Admixture System
In this study three 250 mL. ADDVantage® PVC bags (Hospira, Inc.,

Lake Forest, I1.) were spiked with 10 mL of dexmedetomidine concentrate (100

NY02:746896.1
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EXAMPLE 2: Devel opnent in ADDVantage(r) PVC (Hospira, Inc., Lake Forest,
L) Adm xture System 25In this study three 250 nL ADDVant age(r) PVC bags
(Hospira, Inc., Lake Forest, IL) were spiked with 10 nlL of dEvaswel®™ di ne
concentrate (100 NY0O2:7468% 1 jaginL) to obtain a final concentration of
4 ug/mL. As a control, a glass bottle was spiked in the same manner. Upon
t hor ough m ;xg; ngd.) o obthm sﬁmm Icesc;enaatinai ofguog/miasAsm tdutiod\argléss rbotﬂﬂ:bwquent

pot ency anal ysis. .The ba hen_al l oned to |t on to

Dot fous | neeHs i fRearRglate PEStiow-Shotet2ah e SRl rsgogtwp
Spotency afy ﬁﬁdﬂa\hﬁ fd)rrHub!;e%]hcﬁF;?é'téih@y REAIVAE BMchaa vsdsl B4 21RREKI8a S oh IRy eaf t er
(Table 3). Table 3: 1g/ nL Prem xed Dexnedet om di ne Conposition

ADDVant age(bé)MPV-‘@ xbagan(qqcssﬁpml tepiineg. , ThegkwiltFohased it theiadnd drogrie St udy Ti me

oL 9" ALELE 1 50, LA SRRt LS Mgyt 50 ¢

Table 3: 4 ng/mL Premixed Dexmedetomidine Composition ADDVantage® PVC bag
(Hospira, Inc., Lake Forest, IL) Admixture Study

Time Following Admixture % Loss from Control*

Immediately 53

4 Hours " 5.6

g Hours 6.0

24 Hours' 55

48 Hours 5.8

72 Hours 6.0

7 Days 6.1

* Average of three spiked bags compared to glass bottle.
10
EXAMPLE 3: Modification of the Premixed Dexmedetomidine Composition

Formulation

The pH of the premixed dexmedetomidine composition formulation
15 can affect the adsorption of dexmedetomidine molecule. The free base form of
dexmedetomidine 1s more adsorptive. At lower pH ~ 4.0, most of the
dexmedetomidine is in the ionized form, which minimized adsorption and thereby
loss in potency. Buffered formulations were tested to determine whether loss of

potency in flex bags can be minimized.

NY(2:7406894. !



* Average of three spiked bags conpared to glass bottle. EXAMPLE 3:

Modi fication of the Prem xed Dexmedet om di ne Conposition Formulation

The pH of the preni xed dexnedet oni di ne conposition formul at i9GA3THPB4S f ect
t he adsorption of dexnedetom di ne nol ecule. The free base form of
dexnmedetom dine is nore adsorptive. At lower pH - 4.0, nost of th
dexnedetom dine is in the ionized form which mnimzed adsorpti on\and

t hereby | oss in potency. Buffered formul ati ons were tested to determ ne
whet her | oss of potéefsy i@HEI ex bags can be ninini Zds N &92: 74080 CH3
CH3CH3 CH3 CH3 pK.,§¥7. 1( N| H24- Buf ferefl fornul ations re
prepared at @fferent pbs~3. 0, 8H4, 4.0, andpd 1 st at e, Ctlst\ at e,
| act at e and sﬁ Si nce the_pKa #or i dine i s /about
7.1, at thig pH/| m ght™be pr ot ofdat e T yto etard
adsor pti on. - aut ocl*ave pot ency p¥al-bes dr ;

i nst ances; th4'12$+ was an i nprovenent fromthe %decrease observed ip the
unbuffered fornulation in Exanple 1. In a second study,
additives were fornulated with the prem xed dexmedet om di ne conposition to
prevent adsorption odefftﬁe(ﬂ&mmm&bmdietpeeﬁaﬁed@RBifﬂdaﬁit@HsGrﬂsB Ldpokyest er
ether (Hospira, Inc., Lake Forest, e followng additives were

tested: et Hy} USiPEatsdAte, CHE%%WC‘%P&%@)?COTW@LWETp%‘r“%g’t‘?PK&rfBbyl par aben, PEG

1000, poly repar ed

i ncl uded af}%f‘?‘?@eg‘é’%?dﬁ ﬁglb”p g?ef@ﬁu‘ﬁgﬁhlgrﬁg Z‘trrrétgle eCE<;exm:3detom di ne
conposi i orsufdeﬁdnlytthecsadradﬁ@pmﬂ.ansolathtllaad: PUEES Vrah@edmj)pp@t ency | oss.
15Stability testin f%he 4. Ag/ nL tBrer'n' xed _dexmedet or ni di onposi tion
(Unbuf T er e PR TETE oI igRHnCes i s mara et Bofp ot AL SEuFed at 25¢
after 9 ”D%Eéw&ﬁﬁnﬁ@ﬁﬁtﬁfff@éhfoﬁﬁ&]@ﬁéxylﬁ% ed relati veI y unchanged from
initial nmeasurenents. Additionally, the Iar est single inpurity detected in
t he sanpl es was preséma satond stidiycadditiees vere gmnolacr@l%ulzme@mwse 4:

Stability of th

stabi 11y oPHeTieBEls R RSy of ENFe NPT Sk hnlsiamidingp 6K3 Ve and

phot ol b C efdstonss CHRS yeXRTEIRE HodpivaOlnd§ LakOF eaDN! TiRd B1IbWeng RBithvegncy 250f
dexnedet or ni di ne, even when present in extrenmely low | evels é}g m or

t.gin-iL Meyefested: @Imluﬁl@hgblbeménboml metbirbrrselam aopsl RasEisnoXEG13. 3 us/ L)

were separ o) Yo HBLEE! Al sAEH, fone BARLE FoRLUAL (R ARG ANALGL VLI © ST ress

and then dilut’ to a nom nal concentration
of 4 i.tg/ midand adwaywdidryd M (GbNRRd p?ékﬁ&gﬂi ddxmedetomidine composition.

Both these reformulation strategies reduced potency loss.

Stability testing of the 4 ug/mL premixed dexmedetomidine
composition {unbuffered saline formulation), in glass vials and ampoules stored at
25°C, after 9 months was performed. Potency remained relatively unchanged from
inittal measurements. Additionally, the largest single impurity detected in the
samples was present at a concentration of 0.06%

20
EXAMPLE 4: Stability of the Premixed Dexmedetomidine Composition

The stability of dexmedetomidine hydrochloride to acidic, basic,
oxidative and photolytic stress was examined. In order to demonstrate the resiliency
25  of dexmedetomidine, even when present in extremely low levels (ppm or ng/mL
levels), dilute solutions of dexmedetomidine (approx. 13.3 pg/mL) were separately
subjected to acidic, basic, oxidative and photolytic stress and then diluted with 0.9%

Sodium Chloride to a final nominal concentration of 4 pg/ml. and assayved by HPLC

NY02:746896.1
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077350. 0356 with a photodi ode array (PDA) detector for spectral
The stress conditions are

anal ysi s.

Each sanpl

e was injected in duplicate.

peak purity

listed in Table 4. Table 4: Stress Conditions Stress Conditigm3§®syig ption
Acid 5.0 mL of a 40 ug/nmL stock Dexmedet om di ne Hydrochl ori de sol ution*

and 10 nL of 5N Hydrochloric Acid were added to 20 niL scintillation.
wasitph phew@diode aﬁapvaaﬁetG@@ fbﬂﬁpeﬁtrhlmms puﬂ'ﬂymslgl;is.t Each was t hen
diluted with 0.9% NaCl to i
Dexmedet om TR MHHPGEHdGR da@
added to 20 niL scintillation V|aI.

The vi al

for 4 hour
Ther mal
was added

s. The sol

1o 20

jaal
—J T e

Base 5.0 a.40_u

The vi al
ution was then diluted with 0.9% NaC

o1 n+| | | at | on 111 gl 1l WasS nl.-ae
1t T WS

60C for 8-
fod X 5.0

f§ﬁﬁ§ The

nongditign 40 D

Thr\ v ad
He—v1—t Pt acea—+1—an—on

b solution was then diluted with 0.9% NaCl to 4
Wrrm"@t ack Dexmedet ami dine Hydroch!l oride. sol.

and 5 rtil of 0.3% Hydrofed afénminbstasRexnidelemiénebyfockloride i | | at

vial. The
then dil ut

vial was |
ed with O,

f.or

ipfie, Ag!

our s

TEre fldde'&i?)%'n%t !

]

S RERa T SR BRDS

Dexmedet om di ne Hydt @@hhmmdﬂalsornwei\mn’%avawpraeecad;cbawvte@afz@%uosm ntl |

vi al

sol uti on wadcighen di

and placed into_a photochemn cal

reaction unit for 24 hours,

hawred Thp spubooandien dileted witkg] YAl a(dénf pgimb. o

a 40 ug/ ny
m. scintil
The sol uti
of dexnede
077350. 035
stress con

stock De

| ation via

on was t hd

tom di ne HC1L wa

6

S WE[&%@ J?g&%t%f’orc?%x eegttgrg?i&byhggﬁch%ﬁe agdeq

e vi al S no ny stress cor
‘Boldhbru‘t e WnUbe\Q%d\hﬂi\ droxide wgienddded &5 2(Ghbck
H prepared in 0.9% NaCl sol ut| N YO02: 74

scintillafigs peak hp okl pgs RiRgpd e RRBASERAPT finder

dfk&skons th

RoRAT GHE <RGN WaE it BRGTEH %thyo PYNEC1 3 H%&hhﬂg t

under___conditions of specificity. See Table §

assay being perforne
: 5.0 mL of a 40 ug/mL stock Dexmedetomidine Hydrochloride

Pot ency Res

ults.

Thermal

solution™® was added to 20 mL scintillation vial. The vial was placed
in an oven at 60°C for 8 hours. The solution was then diluted with

0.9% NaCl to 4 ug/mL.

HzOz

5.0 mL of a 40 pg/mL stock Dexmedetomidine Hydrochloride
solution* and 5 mL of 0.3% Hydrogen Peroxide were added to 20
mL scintiltation vial. The vial was placed in an oven at 60°C for 8

hours. The solution was then diluted with 0.9% NaCl to 4 ug/mL.

Light

5.0 mL of a 40 pg/mL stock Dexmedetomidine Hydrochloride
solution* were added to 20 mL scintillation vial and placed into a
photochemical reaction unit for 24 hours. The solution was then

diluted with 0.9% NaCl to 4 pg/ml..

Controt

' 5.0mL of a 40 ug/ml stock Dexmedetomidine Hydrochloride

solution* was added to 20 mL scintiltation vial. The vial was not
subjected to any stress condition. The solution was then diluted

with 0.9% NaCl to 4 pg/mL.

* Stock solution of dexmedetomidine HCI was prepared in 0.9% NaCl solution.

NVY2:746890.1
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Under oxidative conditions, the sanple showed hi ghest anount of
5degradation (12.7% conpared to the control sanple. Appropriate
precautions are taken during manufacturing and packagi ng t oOpTEH0e3to

oxi dati ve stress. Thermal stress studies indicate that the
prem xed dexnmedet om di ne conposition is stable at high tenperature. It is

al so confirmed by acdékercsl perigtandiysic sRovetthatiuader alhwress epndotamadhie val ues
remai ned wi_t hi el f Lif eci f] .1 0 .per.iod f nont hs.

Vor eover ¢ e Riecre aedeTelEB ARRIAEROEy BB bRt et )
sterilized cprdidued of dpecificity. Sed TabbxpaetPetbnt NREsypisem xed dexnmedet om di ne
conposition would remain stable if exposed to tenperature excursions during
transportation or st dfugeoxidatipnoaditions dheamphetiongd i dhsstreunt of Sanpl es | D

Assay nt ryal, . | &5 98.,49 i ?[E%I , %4 Ba 0 at Sanpl e
98. 4% 8% d:flit<C3 %lgﬁ @m@ré /ngé ??@)%qu é’ﬁ‘ﬁ?@“@’fﬁ%&? %{ﬁegﬁt%%u acture of
t he Prem xegkcbelneg etaanfadivhiag Gadrpakiating o piereatloaidadne @eess. A4
pg/ mL prem xed dexnedet omi di ne conpasition can be manuf actyured according to
the fol | owing pr ocesgﬁ‘e\?mléfre?séfu‘ﬂ%jl %‘F?%ﬂ’ait g““’d’&%ﬂ‘efl OYIHIHG ank to
appr oxi mat @hypddldh AfstddiCatlti ftdempelatife. 1BRAIRERNEEPy BReelcMidd QE8MySPar gi ng
inthe tank is started and nai ntai ned throughout the ‘manufacturing process.

25\t er  f ostudigsewhérein fosenchienlucorsimsehedrvd thin sheflf iifeisperificationnevart preoér i s
Wt hdr qun fO?%ﬁ?‘l.OﬂthS. Moreover the premixed dexmedetomidine composition 1s a terminally
sterilized product. Hence, it is expected that premixed dexmedetomidine composition

would remain stable if exposed to temperature excursions during transportation or

storage.

,_..
L

Table 5: Forced Degradation Results

Samples ID Assay l
Control Sample 98.4%
Acid Sample 95.2%
Base Sample 93.8%
Heat Sample 98.4%
Oxidation Sample 85.7%
Light Sample 92.0%

EXAMPLE 5: Manufacture of the Premixed Dexmedetomidine Composition
Formulation
20
A 4 pg/mL premixed dexmedetomidine composition can be
manufactured according to the following process: Water for Injection is added to a
mixing tank to approximately 110% of the final volume and heated to 80°C. Nitrogen
sparging in the tank is started and maintained throughout the manufacturing process.
25 Water for Injection is then cooled and a sufficient amount of water is withdrawn from

the tank to leave approximately 90% of the final volume in the mix tank.

NYJ2 746896.1
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the tank to | eave approximately 90% of the finat volunme in the m x tank.
NY32 746896. | 077350. 0356 Dexnedetom dine HCL is then added to the tank
and m xed for not less than 15 m nutes. Sodi um chloride is tHWéasGdied and
m xed. The solution is then divided into batch size. An in-process sanple
is then evaluated for pH and potency. The nitrogen tprot ection is

mai nt ai ned. D6\rﬁ¢detcm’mdng I id éhemed decoiri the ok godrpsidt foonot less than 15 The
dexnedet om di ne. s tiog ter pr.i i

clinician- ulgé’égﬁseg%do{% “?hoé‘r% ¢ l%—gth ‘fféjed dr?fx%&;g% SJ)M&I Sq{]%'o(ﬁvﬁdgd fl}t?t ered

t hrough Palhatd¥ydig AeGn-pRockss saniplé [slther e\md&ﬁﬁpl\rﬂlah@pateﬁcﬁe The hiteygen For 50
and 100 nL batches, solution is iOfiltered through Nylon 66, 0.22 gmfilter
menbr ane vatheat“p?@nﬂ‘M“?@ﬁ Afilter conpatibility study was perforned
using Pall Nylon 66 0.45 gmfilter. It was deternmined that filters had
little to no inpact on the prem xed dexnmedet om di ne conposition product
after 52 hokiitsrigf off @siedetbatidieaiconipesitpmol onged exposure of these filter
materials did not produce any significant potency or chan e in the drug

15product (See Tabl e B¢ dexguietornding yoluligieisdil \RE@W\"@r 817 ACHYipBNe poi nt
for the fi '&seme @h%@r @eldm@fzbm ﬁ%t@f?e%u&ﬁut]ol:ﬁ@'ﬁﬂeﬁd tlllejo aﬁpanmgn)ateebl ity
testing Tinme Sa e Tested Nyl on 66 filter

Washi ngt on, 0.48pm nlmmmmdyam@/@qtpmpﬁ Bltdri Fd:rrii)tandri()fl?‘a[mﬂkb@tchdsr5)0119931186 30 5

m nute St atfllltere tlhgrcﬁlrghrkylflgn gg,rg?ﬁfpr%%l?er membrane with a pre filter. A filter

compatibility study was performed using Pall Nylon 66 0.45 pm filter. It was
determined that filters had little to no impact on the premixed dexmedetomidine
composition product after 52 hours of recirculation. The prolonged exposure of these
filter materials did not produce any significant potency or pH changes in the drug

15 product (See Table 6). Additionally, there was no change in bubble point for the
filters before and after exposure.

Table 6: Filter compatibility testing

Time Sample Tested . Pall Nylon 66 filter (Pall Corp., Port Washington,
NY)

Potency (%) pH
Pre-filtration Tank (0 hr) 99.8 6.30
5 miunute static filter hoid 97.3 I 6.01
sample
One hour tank 99.4 6.17
Six hour tank 991 6.18
Eight hour tank 99.2 6.23
25 hour tank 98.9 6.24
52 hour tank 99.3 6.17

Nitrogen protection during filling

20 The transfer line from solution manufacturing to filling is optionally
flushed with filtered nitrogen gas prior to filling. The filling equipment, including all

lines are purged with nitrogen before starting to fill the product. An atmosphere of

NYO2:746890.t
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6.01 One hour tank 99.4 6.17 Six hour tank 99.1 6.18 Ei ght hour tank 99.2
6.21 25 hour tank 98.9 6.24 52 hour tank 99.3 6.17 Nitrogen protection

during filling 20The transfer line from sol ution manuf act ur PAFXPHPI 1i ng
is optionally flushed v,fith filtered nitrogen gas prior to filling. The
filling equjprment, including, all lines are purged with nitrogen before
starting t E{I%qul ni{rpgeNRag R IBPINIAARER ﬁlafs*aﬂ%éw&%?f f%e wrge %afélggé.ﬂert 1liyg:7350. 0356

filtered nigd QOQth988f iR (BRdaHeflsNBtkel WilGirh&aAs RaGEy Ofot itk e HGe, Bpt t | €.
After filling, the headspace of the container is gassed with nitrogen to

achi eve notoxppgrentthahea89pase. oxygen in the headspace. Hold Tine

1 T

Hold Tune

5 The following time Jimits will be applied to manufacture of the subject
drug product;
Total time for filtration and filling: NMT (Not More Than) 16 hours
Total time for manufacturing (from compounding to end of filling):
NMT 24 hours
10 Stenlization
The premixed dexmedetomidine composition is terminally sterilized.
Vials filled with the composition are autoclaved using 15 — 30 minutes exposure at
121 - 124°C.

Container closure svstem

wn

The 4 pg/mL premixed dexmedetomidine composition can be
manufactured in three configurations: 20 mL fill in 20 mL vial, 50 mL fill in 50 mL
vial and 100 mL fill in 100 mL vial. Examples of packaging components for the 20

mkL, SO mL and 100 mL conftgurations are listed in Tables 7, 8, and 9 below.

20 Table 7: Container Closure System for 4 pg/mL Premixed Dexmedetomidine

Composition, 20 mL

Primary Packaging Materials

Kimble USP Type I, Clear Tubing Glass Vial, Sulfur-Treated, 20 mm, 20 mL
(Kimble Chase, Vineland, NJ)

West 4432/50 Teflon 2 coated Gray rubber Closure (Stopper), 20 mm (West

Pharmaceutical Services, Inc.)

Seal, Flip-Off® (Blue or Gray) elastomer stoppers, 20 mm (West Pharmaceutical

Services, Inc., Lionville, PA)

Table & Container Closure System for 4 pg/mlL Premixed Dexmedetomidine

Composition, 50 mL

{ Primary Packaging Materials

Gerresheimer USP Type I, Glass Vial (Bottle), Sulfur-Treated, 28 mm, 50 mL

NY02:746896.1
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5The follo
drug produ

hours Tot al

NMTI 24 hou
conpositio
aut ocl aved

wing tine limts wll
ct: Total

be appli ed to manufacture of the subj ect
time for filtration and filling: NMI (Not More Than) 16
time for manufacturing (from conpoundi ng to end ®f7350.0356nQ) :

system 15%
manuf act ur
in 50 nL v
conmponent s|_f
Tabl es 7,
Prem xed

Ki nbl e USP Type I,

rs 10Sterilization The prem xed dexmedet om di ne
n_is tprrﬁ nal ly qtpr_iliﬂ:d_ Vials filled with the conpositjon are
(lﬁkﬁinﬁ@hel@erGBSS Fﬁcnl}fle@d@(@ere at 121 - 124C. Contai ner c| osure
UIII }\ UU}\ I IIC IMMpustT Ul II UC
R T S A AN T M SRR N
i@ osﬁ@qls%ggermsfrhﬂnl (Hef ob0fhatna Vb &by EX AR IR En ALk RSk YT NG
or th 50 m. and 100 m_ confnourahons are listed in
8A1uandu19 Seel, Owers2d Aatrhblyy3 P@omélm@r d osure System for 4 lig/nm
xtredetom-dine u’}ﬁ"pOSi t ot —20nt-Pri-nat Yy rou.,t\agl R19) Material s
Cl ear Tubi ng Glass Vial, Sulfur-Treated, 20 mm 20 nL

(Ki nbl e Chap@yie \j: nebaather NIbsnessy4di2a204 TeshQn 6 0al eDethadkidrHangs

Cl osure (St opper)

20 mm (West Pharnaceutical Services, Inc.) Seal,

Flip-Off(r)C QFBPQﬁeUQﬁr, 1 &) el astoner stoppers, 20 nm (Wsst Phar maceut i cal
Servi ces, - p 1 r 4
1.1g/nL Pr e 5?5& X %%?%r%fd? fe Corrposi tion, 50 nL Primary Packagiing
Mat eri al s ((BE+R5E61PRISPI Dyl TTHREs Botild SR ahted Bobthie)Gersushéinfer Treat ed, 28
mm 50 ml [NYO2: 746896. 1 077350. 0356 (Gerresheinmer dass Inc., Vinel and,
NJ) Hel vol e(ﬁlaFSI\)in%Q’/lmBl@daww th OTnl fl exPl use FI uor opol yr ner coatl ng Rubber
CIosure(S i - ' i B ISatke I\L])
Al um num qea
System for
Packagi ng
100 niL (Ger%%@i%ﬁaldm@eql ﬁessem%n%plgﬁ@ 28NJI)1
5  Batch Formula
Examples of qualitative and quantitative batch formula for a
registration batch and a commercial batch for a 4 pg/mL premixed dexmedetomidine
(dexmedetomidine hydrochloride) composition, for a 20, 50, and 100 mL presentation
are presented in Tables 10 and 11 below.
10
Table 10: Batch Formuia for 4 ug/mL Premixed Dexmedetomidine Hydrochloride
Composition, 20 mL
Registration | Maximum
Component Stability Batch Commercial Batch
Size: Size:
Dexmedetomidine HCI | 2.832 mg 25.96 mg
Sodium Chlonde 54¢g 495¢g
Water for Injection
USP q.s. to 600 Liters q.s. to 5500 Liters
Nitrogen NF~ AR, AR,
15 q.s. = Quantity sufficient

NY02:740890.1
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Hel vol et FM 259/0 Gray with Omifl exPlus(r) Fluoropolymer coating Rubber

Cl osure (Stopper), 28 nmm (Hel voet Phanua, Datwyler USA, Pennsauken, NJ)

Al um num Seal , Overseal Assenbly, 3 piece, 28 nm5 Batch Fofrild).0356

Exanpl es of qualitative and quantitative batch fornmula for a registration
batch and a commercial batch for a 4 p.g/nL prem xed dexnedet om di ne
(dexmedet oA 8i ad\shygriaghl ori de) conposition, for a 20, 50, and 100 nL
resentati r in Tables 10 and 11 below. 10 Tabl e 10: Batch
Igor mul a fo?qﬁt%ﬁe%fgllgé%g}raggﬁ xed Dexnedet om di ne Hydrochl ori de Conposition,
20 nL ConpdterinaReldirangeaf itonfigshediprodugt Bt Th 78 ze: Maxi mum Conmerci al Bat ch
Si ze: Dex ] di HGE ~ : I Il q.49.5 ¢
Wat er ern?ﬂﬁg%{ﬁ: Igrtllg%jsgqbqs.pécgt% % dggag |'P g%{ﬁg‘“ g%dé[ m%gﬁl?e?@@uﬁl?? ogen NF
3 A R A Randigfllghe valdieadipaes) suffici ent NYO2: 746896. 1

Table 11: Batch Formula for 4 pg/mL Premixed Dexmedetomidine Hydrochloride
Composition, 50 & 100 mL

Registration ][ Maximum
Component Stabiiity Batch f Commercial Batch
Size: Size:
Dexmedetomidine HCl | 4.72 mg 33.04 mg
Sodium Chloride 9g 63 g
Water for Injection ,
USP g.s. 10 1000 Liters | g.s. to 7000 Liters |
Nitrogen NF° AR, AR,

q.s. = Quantity sufficient
AR. = As required
10 Factored to 100% basis.

The final pH range of the finished drug product is 4.5 — 7.0.
Nitrogen is used to displace air during manufacturing (i.e. to blanket the formulation

and to fill the vial headspace).

15 In-Process Specification

Examples of in-process controls during the manufacturing process for

the 4 pg/mL premixed dexmedetomidine composition are presented in Table 12.

NY02:746396.1
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077350.0356 AR = As required Factored to 100% basis. The final pH range
of the finished product is 4.5 - 7.0. Nitrogen is used to displace air
during manufacturing (i.e. to blanket the fornul ation 5and tg78%d.Hh3gche vi al

headspace). Table 11: Batch Forrmula for 4 i.tg/nmL Prem xed Dexmedet om di ne
Hydr ochl ori de Conposition, 50 & 100 nmL Conponent Registration Stability
Bat ch Si ze: TMixiumrCossselpdcaficaBatich Si ze: Dexnedet omi di ne HCl 4. 72 gy
33.04 ny Sodium-Chloride-9 g 63 g Vater for tnjecti-on—USH — + 93600
Liters g.sl to 7000 ther<1¥ﬂ??6§§n T3 AR AR, q.s. J“dﬂ' eSSty
sufficient @nE‘Oper‘gﬁoﬂ equil eAerbPrast Of flodeBullA¥oNIBRlols | Limit
Solution Preparation | pH USP <791> 45-7.0
(Compounding) | Assay HPLC 94 - 106%
! t Perform fill
Weight/volume | weight/volume checks per | Meets
Filling Process control SOP requirements
An example of final product limits for physical, cﬁémical, and biological testing of 4
pg/mL premixed dexmedetomidine composition are listed in the Table 13.
5 Table 13 Premixed Dexmedetomidine Composition Specifications
Test Acceptance Criteria
Solution is clear. Solution does not contain one or more
Clarity particles visible upon attentive inspection
90.0% - 110.0%
Assay (9.00 mg/mL — 1.10 mg/mL)
Color Colorless
pH 4570
Label Claim Acceptable Range
20 mL 20.5-225mL
50 mL 50.0-54.5mL
Volume 100 mL 102.0 - 10.8.0 mL
Optical Purity NMT 1.0%
Related Substances: |
A. Individual A. NMT 0.5%
B. Total B. NMT 1.0%
90.0% - 110.0%
Sodium Chloride (8.1 mg/mL — 9.9 mg/mlL.) |
NMT 25/mL ? 10 mm
Particulate Matter *NMT 3/mL *25 mm
Stenlity I Meets USP requirements
Bacterial Endotoxin i NMT 0.08 EU/mL

NY(2:746890.1
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The final pH range of the finished drug product is 4.5 - 7.0. Nitrogen is
used to displace air during manufacturing (i.e. to blanket the fornulation
and to fill the vial headspace). 15l n-Process Specification 07@(%%5 of

i n-process controls during the manufacturing process for the 4 uginL

prem xed dexnmedet om di ne conposition are presented in Table 12.

N1' 02: 746896.1 077350. 0356 Table 12: In-Process Specification Unit

Operation IpxRVIEICE $: SRIppep/Selbegén RrasRevags or Methods | n-Process Limit
Sol ution Preparation (Conmpounding) pH USP <791> 4.5 - 7.0 Assay HPLC 94 -

106% Filling Process Weight/volume control Performfill
The objective was to have three presentations of Precedex®

5 (dexmedetomidine hydrochloride, Hospira, Inc., Lake Foreést, IL) premix Injection 4
ug/mL: 20 mL, 50 mL and 100 mL. Precedex® concentrate Injection 100 ug/mL is
cﬁrrently marketed in 2mlL. glass vial with West 4416 Teflon coated elastomer stopper.
(West Pharmaceutical Services, Inc., Lionville, PA). ‘

_ Uncoated infusion stoppers, were evaluated. 28 mm Helvoet 5330

10 rubber stopper (Helvoet Pharma, Datwyler USA, Pennsauken, NJ), EDPM rubber
stoppers (EPSI, Franksville, WI) and West 4432 elastomer stoppers (West
Pharmaceutical Services, Inc.) were investigated. During feasibility testing loss of
potency and stopper extractables were observed. The performance of coated stoppers
was compared with that of uncoated stoppers (West 4432 and Helvoet 5330) by

15 conducting feasibility studies on West 4588/40 FluroTec® elastomer stoppers (West
Phammaceutical Services, Inc., Lionville, PA). Results showed a clear benefit to using
a coated stopper vs. the uncoated stopper. The potency remained stable with the
coated stopper. Hence for Precedex® Injection, it was planned to implement coated
stoppers in order to mimic the current product and prevent any drug adsorption.

20 Helvoet FM 259/0 OmniflexPlus® fluoropolymer coated rubber
stoppers (Helvoet Pharma, Datwyler USA, Pennsauken, NJ) were evaluated.
Chemical compatibility testing was favorable; upon autoclave no change in potency
or pH was observed and no significant amount of impurities detected. The
OmniflexPlus® coated stopper from Helvoet, was examined for determining the self

25 sealing characteristics of the stopper when penetrated multiple times with hypodermic
needle. This is a dye ingress test. The new stopper/vial/3-piece overseal combination
passed this test. Helvoet OmniflexPlus® coated stopper passed the Rocky Mount
pressure test at the required 80 psi criterion. These stoppers, vials and overseals were
also evaluated by Tech Ops for functional testing to confirm that the stoppers can be

30 pierced without being pushed into the vial. All testing indicated that the stoppers are
acceptable for use. '

Feasibility stability studies were conducted by preparing a batch of
Precedex® Injection 4 pg/mL and filling into 50 mL vials with the Helvoet

OmniflexPlus® stoppers followed by autoclaving. Samples were stored under

NY(02:740896.1
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wei ght/vol une checks per SOP Meets requirenents An exanple of final product
limts for physical, chem cal, and biological testing of 4 liglniL prem xed
dexnedet om di ne conposition are listed in the Table 13. 5Tall7e3s%kB0Rwem xed
Dexr nedet om di ne Conposition Specifications Test Acceptance Criteria
Clarity Solution is clear. Solution does not contain one or nore particles
vi si bl e upcuacaéﬂa&ﬂt(hW/vmpeI@mmtﬁiﬁﬂgﬁn%eﬁ%nd b9 tedfin (RS MOOWRElative 1. 10
ng/ m.) Col or Col aorl ess 0_Vol ynme Label d ai rrAccepta nge 20
10205 - 22T enAESsS dmtlalstﬁstsﬂcnsu%egn? M5E pPYenCy 1 BP BNAHSHAT egt%R@

Purity NMI 1. 020,Re) AL&H-BHPRIANESS T 1 thiddh \UaoHa) tﬁt-mgT&tsﬁhples stored

O 1

C showed shight drop in potency

inveried at 40 2%p). This trend i potency drop
5 continued at 2 months under accelerated conditions with further 2% drop in potency.
After 3 months under accelerated conditions the potency values remain unchanged as
compared to that of 2 months, indicating that potency values have leveled off. Simlar
trend in drop of potency during the first three months of storage was observed for
long term stability conditions (25°C/60% relative humidity) but the perceﬁt drop was
10 less. The total percent drop in potency over three months under long term conditions
was 1.1%. Stability testmo at 4 and 5 months for samples stored under accelerated and
long term conditions confirmed that potency values had almost leveled off, with small
drop in potency values. During 1 month impurity testing numerous small impurity
peaks that totaled over 0.5% of the drug peak were observed. A placebo batch was
15 prepared to confirm whether the peaks are related to the stopper or the drug. Results
indicated that impurities were related to the stopper.
Plastic vials were also evaluated for Precedex® premix Injection 4
mecg/mL. Two types of plastic vials were used: CZ resin and poly propylene vials.
West 4432 Teflon coated 20 mm elastomer stopper {West Pharmaceutical Services,
20 Inc.) was used for both the plastic vials. The pH, potency and impurities of Precedex®
Injection 4 mcg/mL filled in plastic vials and stored under accelerated conditions over
a period of 3 months was determined. Similar trend in potency drop was observed.

The total % impurities were found to increase over a period of 3 months for both CZ

resin vials and polypropylene vials, but the total % of impurities of CZ resin vials was

o]
L

less than that of polypropylene vials. CZ resin vials were found to better as compared
to polypropylene vials in terms of drop in potency and total impurities.

Since the drug is present at such a low concentration 4 pg/mL, even
ppb levels of impurities would have a significant contribution toward the impunty
limit. Moreover the Precedex® related substances method was developed to detect
30 organic impurities at ppb levels. This method requires detection at non-discriminating
low wavelength of 210 nm and high injection volume of 500 pl, which render it

highly sensitive to detect any organic impurity, including stopper extractables.

NY(2:746896.1



A NMI 0.5°)/0 B. NMI 1. 0% Sodi um Chl ori de 90.0% 110.0% (8.1 ng/nL - 9.9
nmg/ mL) Particulate Matter NMI 25/nl 3 10 m NMI' 3/nmL 3 25 mm SterilityMeets
USP requi rements Bacterial EndotoxnNMI 0.08 EU nL NYO02: 74689835D.0356
077350. 0356 EXAMPLE 6: Stopper Selection for dass Vials The objective was
to have three presentations of Precedex(r) 5(dexnedetotnidine

hydr ochl ori de, Hospira, Inc., Lake Forest, IL) prem x Injection 4 uglail:
20 nL, 50 g,;aRpd,00 nL. Precedex(r) concentrate Injection 100 ,ug./nL is
currently in 2nmL glass vial with West 4416 Tefl on coated el astoner
st opper. (Wesdt F3aritaTeflin 2adoafedralast@ser $tappers KWenvPhdraacdMipal Sherat.ed

I nfusi on sho(?ﬁgr& wer e eval uated. 28 mm Hel voet 5330 10 rubber stopper
(Hel voet Ph&rfm, Datwyl er USA, Pennsauken, NJ), EDPM rubber stoppers (EPSI,

Franksville, W) and Mesi.44372/6h @%h&ﬁ%oé"té@aﬁﬁﬁﬁel{M@ﬁ&erﬁ@%ﬁ%@k@di cal
Services, Inc.) were investigated. During feasibility testing | oss of

pot ency andosProppier®dujechaet 4lpkasl. el phssenteiech. Thhetoppert bevedrese of coat ed

e T T T i e

el ast oner stipRRiracteNEsibon PR MBeedhicdalibstalceit@dsg of Plecedck®ANjclib®hasPA) .
Results showed a clear benefit to using a coated stopper vs. the uncoated

st opper. THet gwmarny unidentifedpeakaBiae exdeeth therped Beates oS NOBpE2%.Hence for
Precedex(r). lnj.ectio It s planned to.impl coated sto .s_in order
to m g meul TRl sl A b o B EIR 1i8bh BPRBERr cer ' Fu
259/ 0 Omi felaxfd systerm) f | uor opol ynmer coat ed rubber

Helvoet FM 259/0 Omniflex® fluoropolymer coated rubber stoppers (Helvoet
Pharma, Datwyler USA, Pennsauken, NJ)

15 The Helvoet Omniflex® fluoropolymer coated FM259/0 gray
bromobutyl 28 mm rubber stoppers (Helvoet Pharma, Datwyler USA, Pennsauken,
NJ) (ready-to-use) are used for Precedex® Injection 4 pg/mL, 50 and 100 mL
presentations. The stoppers have been qualified for use based on the results of
compendial biological, physiochemical and other characterization tests performed

20 During related substances analysis of the exhibit batches of Precedex®
4 pg/mkL Injection, umdentified impurity peaks were observed in chromatograms of
50 and 100 mL presentation samples. During investigation of the source of chemical
constituents responsible for the ‘unidentified impurity peaks’, it was found that these
peaks also appeared in chromatograms of 0.9% NaCl placebo formulation filled into

25 50 mL vials with Helvoet FM259/0 rubber stoppers (Helvoet Pharma, Datwyler
USA, Pennsauken, NJ), but were absent in those of 0.9% NaCl placebo formulation
filled into glass ampoules. Additionally identical peaks were observed in
chromatograms of Helvoet FM259/0 rubber stopper (Helvoet Pharma, Datwyler
USA, Pennsauken, NJ) extract solution analyzed by Precedex® related substances

30 method. The extract was prepared by autoclaving (121°C for 60 minutes) 30 stoppers
in 300 mL purified water, yielding an extract of 2 cm” stopper surface area per mL
water. The results from these investigative studies confirmed that ‘umidentified
impurity peaks’ observed at specific relative retention times were not

dexmedetomidine HCI related, but were extractables from Helvoet rubber stoppers
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stoppers (Hel voet Pharma, Datwyler USA, Pennsauken, NJ) were eval uated.
Chem cal conpatibility testing was favorable; upon autoclave no change in
potency or pH was observed and no significant amount of inpu¥i78p@g3s
detected. The Omifl exPl use coated stopper from Hel voet, was exam ned for
determ ning the self 25sealing characteristics of the stop

penetrated WS th PIeEOPiamss CIgswR SHY BB Il MiF ExRrsisd)Bat spRper %raataag?é“uoﬁbir ess
test. The newsio ﬁrqﬁ%’ﬂ Bl Bnfl 6F 81018 SGAbpE RTDE %taugamp%%%ﬂ it s test.
Hel voet Omi fl exPl us(r coate st opper pas ed t he Mount pressure test
at the requiiVed 08in pgited silisemcometiibdwes sieci;fplea:mghl\ylml@lt aery lower seal s were
al so evaluated b .Te$ QJ Jor f nctional testing to confirmthat the

st oppers caft 6@“ z LEP W AT bei ng pushed into the vial. All testi ng
indi cated that the Stﬁﬁbo&{e%@aﬁ%01%ﬁféﬁﬁsar@ép%n§nge f‘dxsﬁ‘eaks in b ecific relaife@asi bility
stability studies were conducted by preparing a batch Precedex(r)

| nj ection aerqllgpmrt_lrr@merq qlqtﬁ:rngnﬁdntp@eﬁatraﬁ_ah}ﬂaﬂr@nﬂﬁtnmntﬂﬁéxqqéFWét? ‘0

Y02 746896, 1000 74380 056R oxohE R Y RRoRry e da S MR P R var tea)

and | ong tecrm@u(v@?@@tMQ)%P&@Jea@gwm&umncmta»ﬁh 100 Rl i &HBSver hBipkhial wérest i ng
showed no loss in otencg no.change in pH and vi rtualla/ no neasurabl e
£ @&

i mpuri ti es. forpdimthpgsHppct éﬁi‘tl“letr?tefl‘é%fﬂ”ﬁs‘s BfchepBPEams Pbraerd nverted at 40C
showed s/ i L 5cont i nued
at 2 ot hegren iyl SR nie i L PR LR 8P 05t ency.
After 3 rTDrﬂdn&;uMdHEnc&Qﬁﬂh@da@d@ﬂm@@ﬁdmtgiedlrfgeﬁthelamdta&m(ymvah(ﬂmﬁa}I’relmtin
unchanged as conpared to that of 2 nonths, indicati n? t hat potency val ue
have | evel e¥fPyfRces.RerkY BrreRbEREFIEIHOR LGy fé\"geﬁo?ehé)ygodu#pﬂgm A0 §-$&eret hr ee
mont hs of staragge was observed for long termstability conditions (25C/ 60%
“relative humdity) but the percent drop was |c.less. The total percent drop
in potency over threenmrtffost tomdert fiy drchigleastiegandi thsensdwadvidudl% Stability
testing at 4 a accel erated and | ong

| t
Lerm oo (R0SR AP RS B e B e PR o P s QB "ot 1 " ¢

snmal | drop diihdaet BREY stbppseK raddibled) G idkeMAB HENRPEMREY/G RBbéMgoppeiTer OUS
snmal | |rrpur|ti peaks that total ed over 0.5% of the drug peak were observed.

A pl acebo batcetwenBiarmspPaipatad YA Resnsauken. WHe exetctabis rpwargblgrfer thel ated to
th t { | ated t
the st opperpedks b Preflitde sl R L LMo bR L RIS 7 cCcdien( 1)

prem x | nj eﬁmta@stémnc}gt/emm ﬁﬁ&vﬁxghm%opéxtﬂhastemaybaées\ -JEh@rate@eke CZ resin
and poly propyl ene vjals. Teflon coated 20 mm el ast oner st opper

(Vest ar rﬁés*bélefﬂuswples&omdc%s?o %ﬁ%cre}anmgulasd@d foi? m9sths: he [95gatt i ¢ vi al s.
The pH, . b&@?&ﬁaﬁé}ﬁ%ﬁf@g}éﬁ‘ f&)eﬁ?argg whk ?&?@lg&é&b 9] &<l p@% Hdmg L filled in

plastic vials an under accelera con fions 'over a period of 3
nont hs was «detanile ﬁedeak&rm lcatcutareerogy admrquhe%cgeakl s vhsll tbpenksdad theThe

total %i 1t we nd .t of nt hs for
both CZ re Q%%’(Lgo ﬁbpﬂéﬁy'g P’é‘s ?%@‘?ﬁ%”gi% Cé “inpurities
of Cz resin v a' S WaSHa%&WH@a@ramz st% &opm{&ewh%ﬁ Vadd Her (GEAT €SI N
vials were found to better as conpared to polypropylene vials in terns of

drop i respotkameosauierd Nppadsed theuElastomseric Closures for InjectiShsidestingeAslparg i s
present at L1Qh gc%ow concentrati OF 4 E{ql m_, evfen ? %Igvelcf of .inpurities
woul d have PG AT PEAOUBIGPI Bl PO I Sgrat Fisatr ‘ﬁfb Fi V§° 4955 Ro¥eover
the Precedexg my/ 108l Al @€ 8 pBRSIRAERE! fIRtabOSNBE | SlIPME!. ORRA LR IRELS 2 28

mm Helvoet stopper is approximately 6.45 cm? , the total acceptable amount of

extractable for each 28 mm Helvoet FM259/0 rubber stopper (Helvoet Pharma,

30 Datwyler USA, Pennsauken, NJ) on an average would be 0.05 mg/100 mL or 500
ppb. Additionally as per USP the total organic content of purified water should not
exceed 0.5 mg/L or 500 ppb. The highest levels of observed extractables in

Precedex® Injection are at Jeast 5 times lower than the acceptable levels of
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30organic inmpurities at ppb levels. This nethod requires detection at
non-di scrimnating | ow wavel ength of 210 nm and hi gh i njection vol unme of
500 ill, which render it highly sensitive to detect any orgaiiesa.oqserity,
-includi ng stopper extractables. N \PA 746896.i 077350.0356 Extractabl es
West 4432/ 50 Teflon 2 coated el astorner stoppers (Wst Pharnmaceuti cal

Servi ces, |exbragtalyspepyiiad wagnangoacreplabls lovelspftestiawntis tothe qualifigsher , 20 mMm
is used for r) Injection 4 rig/nm, 20 nL presentation. The

st oppers h%@gﬁgﬁsg‘ég ified for use based on the results of conpendi al

bi ol ogi cal, physi ochdiSkdh vandcbdtbeicitg hat’ ant @fIPz aftraantahesisIest th¢ r el at ed
substance testing of Precedex& Injection has not shown ani(h uni dentified

|
peaks t hat S¥XEBDEIMRROBISET MerCRITfWRes Pn RISt Sopper g3t e sthergsulisatow

ext ract abl j P r i o0, A4 .S contai ner

cl osur egsyg}ﬁaé%{@ﬂe&?t%%? tl{ﬁ?ﬂéggrge}’%h &n&ﬁﬁg% gs éﬁ%ﬁ%o?ﬁ%& c%:fg{%ftsed r ubber

st opper s ( HalppestanPlaay stopperDalbt legtradiiSAcs. Pearifavike rytodtikicithbiEste whiel voet

Omifiex(r) fluar | ymer, coat ed FM259/ 0 gray, .bromobytyl 28 nmm rubber

st opper s (ﬁ@e\?%gtfg‘gﬁgeéﬁﬁt,zslﬂ ?pé’relr\%gﬁ,w gH?%’dﬁlE}éen?"?’lfiﬂg/ba(t‘%b@dy-to- use) are

used for PriegReed:é dhelsBfcBEs 1B sppdts.Mhe s&%paﬂ@trﬂa@ﬁvﬁﬂpr%z@é@w ations. The
e

st oppers have been qualified for use based on the results of cornpendi al
bi ol ogi cal 2upkiayineche aprdrs ainkd LoC Her | koin 898y Nagt vieldingeant extisetr 9fSr med 20
During ,rel at ed | vsi f the exhibi t ches of Precedexe 4
i it Py 2F PERICCPREE R PRE sl (PSRl con BTG mih

chr omat ogr @scedéx® MhjanibniRthuflctpripsntdion9 inddspess tHawxiagidnnvest i gati on.
of the source of chemical constituents responsible for the 'unidentified

i npurity pdgRérements B ‘duyMtra qysetoxigy tesh desking aPeedepBaaicaton 1§

chromat ogr g tgg)'rg(‘%(‘rbuobb Clpzln%Cfﬁpﬁmil?)Ec}%:{c?{é.?’?ﬁ%h&@fﬂlj%ﬁ%@&%e?é%g% vials

w th Hel voet er stoppers voet arna,
Pennsauken cldsdde, is butocwegdeat dB$ & fori 20 -t Homerueds. Ad@i%oiNd Fiw pill caineboighidrgrul at i on

filled int | ass anpayl es. ,Additjonally, identj ~peaks were erved in
chr omat'dgr MSO&'CCIQZFE'Ha?IltﬁWB@‘PB“W@S% @‘@ﬁbtﬁ?b@@gfr PR hE! esl}f%ﬁtvwl er
USA,  Penns ke, T yBXUSAC Perii3hilehORT ARALN A& irRMts ReREGESKEd by T €l at ed

substances 30net hod.” The extract was prepared by autoclaving (121C for 60

m nut es) 3Euichyperte stapBADatnti2 1 il forf dnscdhownsral theytesfed bmghealreeoder®ct. of 2 cnR

st opper surfac rea per ter. The results fromthese investigative
studi es coﬁ?lﬁ?ﬁé@bsﬁ%ﬁg s mﬁ%ggﬂﬁ rﬁ“&‘é q%WBU?tfa[t‘fﬁsthlatB% Che@ﬂ)‘%@r‘\?ggﬁﬁm pecific
rel ative re¢spbhdible foi tHEpeBeré Blko BR¥EM e tHRIHNI ¢ D EMISH/@ AltatedopRut Were
extractabl es from Hel voet rubber stoppers NYO2: 746896.1 (077350.0: 356 used

i n t he 28ontHeveeyRapsyridatwyler A, Penggaskenx Pdraggonsrstragts.o ppestopyars act abl es

woul d be dga:é u%& ﬁ%l_lgﬁf_’ %Wah@%dkéaﬁhé grtagglegﬁq%@?} éx?ﬂctaﬁl’e? %rgﬁ’!%g CL/%Y(%!i(? , as a

hi ghly sen Irve nmre ances mne was used for a
highly potent very | qwcoihgentHdiddd PhirfhalHlelvob) FYEOHWOmnHERE chemi cal
constituents responsi ble for peaks in specific relative

fluoropolymer coated rubber stoppers (Helvoet Pharma, Datwyler USA, Pennsauken,

NJ) have been used for other marketed products, and there have been no reported

25 cases of toxicity issues arising due to stopper extractables.

_ Identification of extractables

Diligent efforts were made to characterize and identify the
30  extractables. Helvoet’s extractables report lists a number of potential extractable
compounds. From Helvoet’s list, the most likely to be responsible for the peaks
observed in the Precedex® chromatograms were selected:
. BHT
. Irganox-1076
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retention times were determned to be extractables from 28 nmm Hel voet
FM259/ 0 rubber stoppers (Hel voet Pharma, Datwyler USA, Pennsauken, NJ),
part of container closure systemfor Precedex(r) Injection 57a@039%0 nL.
Mor eover no peaks were found in these specific relative retention tines in
chromat ograns of forced 10degradati on sanpl es of dexnedetom dine HCl or
Precedex(r)s | nj eegdnor-10itd1 ed i n anmpoul es. Hence in the cal cul ation of
single | argest r_Iatggggubstance and total related substances, peaks in
rel ative retentiof*Hy ranges: 0.71-0.80, 1.10-1.30, 1.50-1.80 are
excluded. L.n an gfifaitadi@ quantify the highest |evels of observed

i ndi vi dual 15extractable and total extractable, dexnedetom di ne HClL was
used as a surrogdatghwet andard for all stopper extractables. Since, the

Hel voet FM259/0 rubb st.0 Hel voet, Phar . Dat wyl USA, . Pennsauken,
NJ) ext ract abl es resg%ﬂgﬁﬁﬁgq&§%C?ﬁ@ogggQgﬂ?§€%¥%@€¥éf§&y%$5$g§ed
substances [REQfréd ﬁldcm/}ék@dmﬁb aRQIPIdensihg tRPrecbdr o 9élated BEHAtdAGesshadbd.i t Yy
testing the highest % of extractables was observed in Precedex(r)

20st abi | i t Wem®mfltesse sowopeehdstmaded/bssdativk attevoontuns of thy sopper3 nont hs. The

| argest individual extractable % peak area was foun | %.9r 38 ppb
and total € IP%%@SBF%‘S%%é%fﬁd%xr"gé?a%%llrgglc@lﬁfnzfttoéﬁargijoféd%fl%gl"? ﬁeeb(ap?(g gﬁgak ar eas
of all the |peakboldatehg (RREydrbpibbid(retathe8@o 1bnd 0n te GI¥ cdlurbb with1th80, was
found to be 2. 7% or 108 ppb. Hel voet FM259/0 rubber stoppers (Hg;voet

Phar nma, |0Dat§Rar@ic rugale pupelasiiyrehior pmephed ¢ Mearsaosphals RuitsTdslr es for
I nj ections's g _g,a&g%q,%?[hﬁﬁ)l per Hel voet technical docunentation the total

anount of extractables s determne to be 0.8 ng/ 100 nL or 8 ppmfor a
total surface area ofSit@0thesttheaihecsuisoabecracdnn tbé clao@@iogrmnedMdevodt opper

cach 25 mmETVUeC P SERoen BB TEpRep praryaus oA R GRS LS,

Pennsauken, s, Nihn 0D HeeRVRERESD emacl@eonﬁa&?way{)r%g&earby Brst B9QuiRRving
Additionally as per USP the total organic content of purified water should

not excieed datgemyhibeonf SGtpeppin. puTitied Matgnesid theveinsevfatiop deraxérdctdnt r act abl es

in Precedex(r).|.nj.ectjon. are at .least .5 {i | ower than the acceptable
ool o of N HRESH Ao, B R Tmnt R R P ot PP BP0

accept abl e thewgldse afto @%ha#iGhAbheof MetheolGerddri fCadV Hedlvaebf sitioppers.
USP "In vitro cytotoxicity test' and USP Intracutaneous test and systemc

i nj ection teeseentigedStqRepT SIHfEUSIeN the FBepeake O e RE PRETEd IThe resul ts
show Sthat BtOAREE SnIREhodBE. BRAIEATRS: Rlolk IERR AR dne0@AL aANY L he
oppers and any t

safety of thé's stopper el ate ract abl es. In vitro
cyt ot oxjoCi tsyzeh) €RHis commsnireabatted: fautidiel wabtn 28iynd Y ppEiSsusidethe wer e used
in the exhibit batch to denonstrate the safety of the stoppers. The stopper

T

extract wasWpieapdriddr BRIrmERcEl ihig e sSRER L pPEsSIn RS IYe NFBRdeadour in 0. 9%
NaCl yi el difjg..204 AR Ghe lefmé ;&i&%@&@m rtheSrHEJs_%ggc Pl B olla Rt Er - Thi's
extraction conditiron closely Fmcs Precedexe I'njection manufdct dring

condi ti ons mamd spé¢csmnmefeths ptdkehasbeeractthiond pmbappeenrdmbaveofhdt8Pehtibe the t r o
cytotoxicit i

test'. testing., Pr pedeééés)éi jection is fornulated [n 0.9%
NaCL and  t HEOIETH O PERR AL 165 BrRECRes, ety It Af i ek AP IR BRCER Rbr - i osur e
I's aut ogl avgdodt pehiRd bretiREs e dhiftdl Ub@silas d@hipb@RA! Wivh Wadd @ndinvgsti gati ng
15t he source of "unidentified inmpurity peaks' Hel voet FM259/0 rubber
st opper ( Heébwods and known usage in the rubber industry were tested but without success.
Solvent extracts of the stoppers were prepared and analyzed by gas
chromatography-mass spectrometry. Analysis revealed the presence of two low
molecular weight rubber ohigomers previously reported by Helvoet. These oligomers
30  are not commercially available for identification confirmation; however, their
hydrophobic character makes it unlikely that they would elute near dexmedetomidine
in the related substances HPLC method.
A pure extractable sample was isolated by combining multiple

fractions collected from repeated HPLC separations of a stopper extract. Attempts to
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Pharma, Datwyler USA, Pennsauken, NJ) aqueous extracts were prepared by
autocl aving the stoppers at 121C for one hour and then testedmy t he
Precedex(r) related substances nethod. The results denonst r & EP%BaP t he
chem cal constituents responS| ble for the peaks were also present in the
Hel voet FMZ 9/ 0 rupber sto et Phar l,er USA, Pennsauken,
NJ) aqueou$ E%?Ihgﬁ' maslsl‘f‘ge Bé%%é’é dﬂﬁﬁép%%igﬁ@?’ glg?%g i ndi cati ng

that the Sfcﬁfbﬁ%o@%ﬁ}fs@%ﬁﬁ @@tr(ﬁlﬁ@r)rw&e%ﬁ&t:@éﬁﬁ -suggesting that the std¥p€Pr di ng to
Hel voet Pharma, Helvoet F | ex(r) fluoropolyner coated rubber

stoppers ( kst malmlatlmwpwblwgﬁmﬂéhHibdaken NJ) have been used for
other marketed produgys,, and .here J?%iéﬁ» S R(?‘{I%PH{ %;? px%églﬂﬁﬁs of

toxicity issues arisingtdue"to Stoppe tractap entification of

extract abl agalbk:b.i g OBﬂhfawt'E:éthe@ si@eed chaCtiRledGhanblz Comigls baignti fy the
30 extractables. Helvoet's extractables repart lists a nunmber of potenti al
ext r act abl @ar@ewaa%an@mwr Weindicatirsg!f nifrpgenaffuror gy 9theh pe

responsi bl @ {4606 opbserved in the Precedex(r) chromat ograns were
sel ected: BHT 4t rganogﬁb% NYO2: 746896. 077350. 0356 |rganox-1010

Stearic Acid PaI ni t iThe Abérdicabaddghues tiaBpenfiresvaictt dideactoonpodindmgwer e
obt ai ned, d sol utions were prepared nd I nj ec into an HPLC using the
Pr ecedex(r}’ E?‘é‘?réﬁlﬂgqﬁﬁﬁcaﬂﬁggc rﬁ‘g}tﬁ{gal ORBter“tFF ngﬁg%lc lSppEEhRRSeSE éhed t he
rel ative reLemuss, tFHR: 8t sERSSERBREN KRN hiA6! RIBhEr/REAKS el tacRibRGedext
sanpl e chromatograns. In general, the substances |isted above are all too

hydr ophobi ¢hgltcoguaigreed at bmes Umg)sshlet RectChgctuwiatiadditivict dateghey detaricr at i ¢

bile ph ha fo h buf fer pH
701 609 Ravieanhy S HRSeveti mOlEe S RO SRR PIEP IR Gisdlinl ea

the chr orrangﬁzwégra«aamkleéuw@zﬂé Jri ¥d2h@dts, whheringl@Rpesmittdedviaed, Phar ma,
Dat wl er USA, Pennsauken, extract solution, a concentrated stopper

extract soPGrirdh adergd E%}Oéﬁ Phgephitess phasphenitescindiingtharsale BT nunber of
stopperns ' @oﬂ?lﬂfléaflé ﬁ}@ p\f@{n%r che?tﬂgaltaﬁe? BvELREGRES ﬂ&t d?]ge E(ﬂﬁpo‘?ﬁhg %tm&}’ures

of related structures. For examples “Abietic Acid” which is an organic chemical filler
used in certain types of rubber, in reality is a complex mixture of chemical entities, all
of which could appear as extractables/leachables. Chemical additives can also react
and degrade within the rubber/polymer matrix during or subsequent to compounding

20 process. As an example of this consider, the trivalent phosphorus, or phosphate
antioxidant, a common tradename for which is Irgafos 168. This compound reacts
with and thereby destroys oxidizing agents, such as hydroperoxides, to form the
corresponding pentavalent phosphorus species, or phosphate.

In addition to the foregoing, the following must also be considered

25 when analyzing extractables/leachables:
-Monomers and high molecular weight oligomers derived from incomplete
polymerization reactions.
- Surface residues, such as heavy oils and degreasing agents on the surface of
metal canisters and containers.
30 - Chemical additives on the surfaces of container closure component

fabrication machinery, such as mould release agents, antistatic and antislip agents, etc.
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liquid-liquid extraction into dichloronethane and then rotovapi ng and
re-suspending the residue into a small volune of nethanol/water. LC W

anal ysis of this concentrated stopper extract show the sane Qdaks0p¥6
interest as observed in Precedex(r) chromatogram but at nuch higher |evels
(approx 100 tinmes |arger peak. 20size). This cancentrated extract solution
was then analyzed by f@-%%&i“ﬁ'@r}tf%sﬂﬁ“@@ leyrtegpn F?Pé’??’élr%‘hip '%{Ch t he

el ectrospr ay, BouhGs hicRBE hlr¥. 1RBed RIS RNH RRE/INEH! @k il RA8bn fNE Of the
peaks of interest I1n the mass spec TI'C chromatogram the mass spectrum of

t he peak hasldbmarodbisaideedbadberampeidltecooe hppeeenmathosd gkliedae thdat nol ecul ar

ion peak at_rniz 158; exact mass_anal ysi.s of this %ﬁ l its pattern of
25i sot ope pEARLNS éfiﬁob“tgs‘?eé%‘ﬂﬁ‘oé‘nﬁ? ‘Eé‘?‘ﬁf;%}ﬂ?ﬁla‘ﬁs‘megg 83&3%‘"%‘1 ®t hese
enpirical fQrpub@hanghdiladgage in the rubber industry were tested but
wi t hout success. Sol vent extracts of the stoppers were prepared and

anal yzed by gas chr onaieuys. aptept anpdisatspme crubbagtiony. pragusl desfcsphiensesitded t he

presence of two | ow npl.ecul ar i.ght .rubber. ol.i gomers .preyi ously reported
Dy “he voer Prteds ot TR TP uSingl O R R IR IRE DM 2L o

i denti fi catihedips@itliiverat b efeleaveivaheir EMBeticsOAIDREPEIes. character makes it
unli kely that they would elute near dexnmedetom dine in the rel ated

substan%es HPLC net hod. A pure extractabl e sanple was isol ated
by conbﬁning multiple fractions collected fromrepeated HPLC separations of
a stopper extract. Attenpts to NV02746896.1 077350.0356 obtain an El + nass
spectrum by direct probe nass spectronetry and gas chronmat ography-nmass
spectronetry were unsuccessful, suggesting that the stopper extractable is
nonvol atil e and possibly thermally |abile. The pure extractabl e sanple was
anal yzed by IR and e.l enental 5analysis. Both of these techniques suggested
that the extractable contains only carbon, oxygen and hydrogen. No

i ndi cation of nitrogen, sulfur or any other heteroatom was observed.

The chem cal additives that performvariety of functions, including

pl asticizers, fillers, etc are the nost significant source of chem cal
entities observed as 10extractables. There are several reasons which nakes
identifying the extractables challenging and at tinmes inpossible. Each
functional additive category contains representatives from several

nol ecul ar structures. For exanple, consider the category of antidegradants,
subcat egory anti oxi dants, which includes aromatic am nes, sterically

hi ndered phenol s, phosphites, phosphonites, and thioethers. To further
15conplicate the picture, chem cal additives are often not pure conpounds
but m xtures of related structures. For exanples "Abietic Acid" which is an
organic chemcal filler used in certain types of rubber, in reality is a
conplex m xture of chemcal entities, all of which could appear as
extractabl es/ | eachabl es. Chem cal additives can al so react and degrade

Wi thin the rubber/polyner matrix during or subsequent to conpoundi ng
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20process. As an exanple of this consider, the trival ent phosphorus, or
phosphat e anti oxi dant, a common tradenane for which is Ireafos 168. This
conpound reacts with and thereby destroys oxidizing agents, 03ugH).@x56
hydr oper oxi des, to formthe correspondi ng pentaval ent phosphorus species,

or phosphate. In addition to the foregoing, the follow ng
must al so Qe Ldered en anal yzi ng extractabl es/| eachabl es:

- Mononer s asmm wei ght ol i goners derived frominconplete

pol ymeri zation rqutlon Surface residues, such as heavy oils and
degr easi ng agent’s feadpdo Eiﬁk%%p]&?““ﬁ%?”éﬂlcalccéfmpé’?‘é‘% fopfyrediehai ners.  30-
Chemi cal ac&qlrﬁmy@a%o%rtofa@ﬁbﬁwé ?r{bﬁiéﬂoﬂﬁdim%% hEnGORRARN
fabrication machi nery, such ease agents, antistatic and

antislip agtempg;ableswit th&fé@ﬂa’tb@ﬂ@e&tfhﬂm@@ﬁzﬁﬁ@t 019656{0 about 50 pg/mL disfidsed pr esent

i nvention |s not tq (gel, lim in scope by the specific enbodi nents

descri bed NEHET # S°9'Fhgae cop Ii‘e(5us nodi fi cations of the invention in
addition to those described herein will beconme apparent to those skilled in
the art fromthe foregoing description. Such nodifications are intended to
fall within the Hstisgeadf otuse liapdehamepreeptiahgomposition of claim 1, phieesin the pat ent
applicatio re cited

£ hroughout TkFeiRpbfihd Gt QEHE AR L8 0K oBF BREMBAE, 0
herei n by rabbwriedtc eo avout heug/meinti reties for all purposes. 10 NY02 7:6896. !

077350. 0356 WHAT IS CLAIMED | S: 1. Aready to use liquid
pharmaceutical conposition for parent eral adm nistration to a subject,
conpri sing dexnedefifi g g Q 1 QMH £ le er eof
at a concentration of about ' out aggdn@bfﬁ %%%Qgﬁggé\s@%leﬁn {h}gl n a

seal ed gl aslsxmeatﬁtannhme or phammceutl@dl}‘Eheeptzmwgaltttbemsféc bi geordephaiomadeut i cal
conposi tion, of Y ﬁ? rp 1(yxlner in the dexnedetom di ne or pharmaceutically
accept abl e 2B&¥40-3 WetPoyt ‘a concentration of toabout 0.05 to about 15
ug/ nm.. ;s 3. The ready to use liquid pharmaceutical conposition of
claim1l1, wherein the dexnmedetom di ne or pharmaceutically acceptable salt
thereof is at a dolsentdydpivenligiidgbamacoutBat eoregysutond clagh i wherein the

dexmedetomidine or pharmaceutically acceptable salt thereof is at a concentration of

about 1 to about 7 ug/mkL.

20 5. The ready to use liquid pharmaceutical composition of claim 1, wherein the
dexmedetomidine or pharmaceutically acceptable salt thereof is at a concentration of

about 4 pg/mL.

6. The ready to use liquid pharmaceutical composition of claim 1, further
25 comprising sodium chloride at a concentration of between about 0.01 and about 2.0

weight percent.

7. The ready to use liquid pharmaceutical composition of claim 6, wherein the
sodium chloride is present at a concentration of about 0.9 weight percent.
30
8. The ready to use liquid pharmaceutical composition of claim 1, wherein the
composition is formulated as a total volume selected from the group consisting of 20

mL, 50 mL and 100 mL.

NY{)2:746896.1
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15 4. The ready to use liquid pharmaceutical conposition of claiml,
wherei n the dexnedetom di ne or pharmaceutically acceptable salt thereof is
at a concentration of about 1 to about 7 uglnl. 205. The red/35603¥e

l'i quid pharmaceutical conposition of claim1, wherein the dexnedetom di ne
or pharmaceutically acceptable salt thereof is at a concentration of about
4 p.gln. 9. Ageadpe use hayid pbamrpsenticgleanpsisdiondeerarpetaial conposi ti on of
claiml, fu r. 25conprisin I ' - trati of between
about 0. 01 SRR ERG Blsk G BBl GpliatdetinBingd: SRAGRALEMBD 0L 1707
phar maceut i @atpteiapasihkiconaadf calcantion ofhisrueUnghe dspdiadm ciith arsedled i s
present at a concentration of about 0.9 weight percent. 30 8. The
ready to usHassicgiiadphar naceutical conposition of claim 1, wherein the
conposition is formulated as a total volune selected fromthe group
consisting of 20 mL, 50 nL and 100 mL. NYO02: 746896.1 077350. 0356 9.
A ready to use liquid pharnmaceutical conposition for parentera

adm nistration to a subject, conprising dexnedetom di ne or a
pharmaceutically acceptable salt thereof at a concentration of about 4

i _tg/nL disposed within a seal ed gl ass cont ai ner. NY02: 7469; ). |

NYQ2:746895.!
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