I ntranasal pharnmaceutical dosage forns conprising nal oxone 10 FIELD OF THE
| NVENTI ON 15The present invention relates to an intranasal pharmaceuti cal
dosage fowoemmss3i1gi ng a dosing unit conpri si ng nal oxon@COEP2012/058792
pharmaceutically acceptable salt thereof in an anmpbunt of equivalent to >
0.5 ng nal oxone HCl, preferably an anmpbunt of equivalent to between about

0. 65 ng nal oxone HCl1 and about 0.8 ng nal oxone HCl or between about 1.3 ng
nal oxone HCl1 and about 1.6 ng nal oxone HCl, 20di ssolved in an application
fluid of a volune of < 250 pl. Preferably, the dosage formis for use in
the treatnent of opioid overdosing and/or at |east one synptomthereof
BACKGROUND OF THE | NVENTI ON 25The abuse of opioids, in particular the

i ntravenous injection of opioids such as heroin by drug addicts is quite

of ten associ ated with overdosing of the drug which can be due to a | oss of
opioid tokerance (e.g. when abusers are inprisoned or follow ng
substitution/ detoxification therapy), wong estinmation of the anpunt of
the drug consunmed, a nore concentrated formof the drug, or the abuser's
desire to produce a 30 "high" despite the drug tol erance devel oped over
time. It has been estimated that the rate for overdosing in addicts is

bet ween 19% and _30% (Darke S_et__al "The ratio _of naon-fatal to fatal __heroin
overdose; Addiction, 2003 Aug; 98(8): 1169-71). -2 Such overdosing

i nci dents can | ead Idranpsaehrmaseuti¢nd daspgiedorps gomprisiag nafoxozne
overdosing"). The annual nortality rate of addicts due to heroin overdosing
has been reported to be 0.8% (Hall et al.;"How many dependent heroin users
are there in Australia?" Med J Aust. 2000 Nov, 20; 173(10):528-31 2000).
The ratio of non-fatal 5to fatal overdosing has been estimted to be
between 23.8 to 1 and 37.5 to 1 (Darke et al, see above). Thus, non-fatal
overdosing r q@ﬁﬁ' | e nunber of events anong drug addicts,
especially igﬂg?ggﬁgig?gts %ﬁg ﬁée the drug parenterally, i.e. by
injection, requiring an adequate instant treatnment by energency health care
personneh

5  The present invention relates to an intranasal pharmaceutical dosage form
comprising a dosing unit comprising naloxone or a pharmaceutically acceptable salt
thereof in an amount of equivalent to > 0.5 mg naloxone HCI, preferably an amount
of equivalent to between about 0.65 mg naloxone HCI and about 0.8 mg naloxone
HCI or between about 1.3 mg naloxone HCI and about 1.6 mg naloxone HCI,

20  dissolved in an application fluid of a volume of < 250 pl. Preferably, the dosage form

is for use in the treatment of opioid overdosing and/or at least one symptom thereof.

BACKGROUND OF THE INVENTION

25  The abuse of opioids, in particular the intravenous injection of opioids such as heroin
by drug addicts is quite often associated with overdosing of the drug which can be
due to a loss of opioid tolerance (e.g. when abusers are imprisoned or following
substitution/ detoxification therapy), wrong estimation of the amount of the drug
consumed, a more concentrated form of the drug, or the abuser’s desire to produce a

30  “high” despite the drug tolerance developed over time. It has been estimated that the
rate for overdosing in addicts is between 19% and 30% (Darke S et al. “The ratio of

non-fatal to fatal heroin overdose; Addiction, 2003 Aug; 98(8): 1169-71).



10 Nal oxone, an opioid antagonist, is knowmn to counteract the actions of
opioids and is used in opioid overdosing energency cases and in rapid
opi at e dewvoxnfziseilzon. Since the onset of action of marmproNne/ossyerl i n
such cases should be as fast as possible, 15nal oxone is thus far mainly
adm ni stered intravenously or intranuscularly by energency health care
personnel to the subject with an overdgsing. Due to a high first pass

nmet abol i sm oral dosage forns conprisrﬁg nal oxone display a | ow

bi oavailability and thus seemto be not suitable for such purposes. 20 The
adm ni strati on of nal oxone via injection into the blood streamor into the
muscle requires first of all trained nedical personnel (for intravenous
injection) or a trained carer (for intranmuscular injection). Secondly,

dependi ng on Subk o¢aBsding Whtcidenits @hn tdae t@ididelithamehd diRli e @Jd @le®f fatalt r avenous
drug abuse, it can be gartlcularl y difficult to find 25access into a vein

of the addi ctoverdpgag ) bhe ermglttértym@e abadshendug tahessia puerdpsing bhsdgeny
there is a “%ﬁ)rt%p tc%é’@ atlloett?ll Q?ﬂuﬂ%ﬁgde&%@é}%&%& SJers}J}gtHE'Péjf cal

per sonnel or ralne er si'hce a ation addi ct s
suf fers fromalisaalih?b ekl AaithM@W¢decEB(Dﬂ)sS@85£sZ(E)ﬂ§: Whasatid & ndmefpaﬂ itis B
and C, and the _like 3OS|n§e acci dental needlestick is a $er|ous safety

concern. 385 9l pyerioaing hayheen sotinpted to besbeiygen phd o ban %ééﬂlﬂaa%cur
the year 200&%11%46}5‘50{'?&3 PRy n&ﬂ/\ﬂt V@FdO%Ng?%J ﬁgli(sga)kqo%]qeﬁﬂl%r FablePbtI" Y

preventi on, ine J sues Nurs Furthernore, due to
the relati veIeyerﬁhambngdnugladéxtctsoe\sphahﬂiy I dregaﬂdm*alvdmbesémdmﬁlrg' stered
intravenously, there is  the need to.re- adqhnlster nal oxone,, i n sone cases

even sever al pflf%egalﬁfw & BYHMSCH YL eIV FiRedEAGs U HISERT EEReRED Y FmERENCY
intranasal adgiifi &f& pérk&hepf nal oxone in order to treat

10
Naloxone, an opioid antagonist, is known to counteract the actions of opioids and is

used in opioid overdosing emergency cases and in rapid opiate detoxification.

Since the onset of action of naloxone used in such cases should be as fast as possible,
15  naloxone is thus far mainly administered intravenously or intramuscularly by

emergency health care personnel to the subject with an overdosing.

Due to a high first pass metabolism, oral dosage forms comprising naloxone display
a low bioavailability and thus seem to be not suitable for such purposes.

20
The administration of naloxone via injection into the blood stream or into the muscle
requires first of all trained medical personnel (for intravenous injection) or a trained
carer (for intramuscular injection). Secondly, depending on the constitution of the
addict and the period of intravenous drug abuse, it can be particularly difficult to find

25  access into a vein of the addict’s body for administering naloxone intravenously.

Clearly, there is a risk of exposure to blood borne pathogens for the medical
personnel or the trained carer since a large population of drug addicts suffers from
blood borne pathogen induced diseases such as HIV, hepatitis B and C, and the like

30  since accidental needlestick is a serious safety concern. 385,000 needle-stick injuries



addi cts with overdosi ng. However, their outcone is rather controversial.
Thus, 10Loiner et al. reported that the nasal adm nistration of nal oxone is
as ef f ectwoeomsissdre i ntravenous route in opiate addi ct sPCTaEP2010i058792 N. et
al, "Nasal adm nistration of naloxone is as effective as the intravenous
route in opiate addicts"; the International Journal of Addictions, 29(6),
819-827, 1994). Dowing et al., on the other hand, reported that nal oxone
adm ni stered intranasally displays a rél-ati ve bi oavail ability of 154% only
and concl uded that the intranasal absorption is rapid but does not nmaintain
measur abl e concentrations for nore than an hour (Dowling et al.,
"Popul ati on pharnmacoki netics of intravenous, intranuscular, and intranasal
nal oxone in human vol unteers", Ther Drug Monit, Vol 30, No 4, August 2008).

20Thus, t her @aidbengenanel theedr fihe 3eitaloos aneedosage (MarriNebdisaikeasi | y
be adm nistered to drug addicts suffering fron1overd05|n&§by medi cal |y

unt rai ned sulspéshasps i@juy pryyention, Opline fbsres Ners @PhbdrSepale?S) Skur t her nor e,
even if adm nistered by health care personnel, such dosage form shoul d 25i)
m ni m ze the danger of being exposed to bl ood borne pathogens and ii)
reduce adm niFsithaiica duen@theselatied e shat elimimegoh haf lifendaatoxbyé ng i nj ect abl e
vei ns or undressi.ng the subjeft for-igtranusculgr-lnjec ion. Also, such
dosage f or ms 2&mgtistEredidmvapously, share 5 necdito sepdmiE A GOas-1 1Y SHEP nt ai n a

counteractingaﬁggg&{ﬁgéﬁ[ﬁﬁepquﬁﬂﬂgﬁwseveraI hours. -4 OBJECTS AND
SUMVARY COF THE | NVENTI I't I's thus one objective of the present invention

to provide a pharnaceutical dosage form conprising nal oxone which exhibits
i.ned with a fast onset

a considerabh%ghugr Bioavallabilii¥ off@ngloxone co%rb1
of action and "8 BVEPPYEIYIPHOYEATTRASH ATREHTERON Of nISXGEIR REICT Sb{IER i ve
of the presenldicRUANH bRiRddsthP HOWed&:, BHafTbuReHRS 388 ErRLMrb R siMS Ehid) t he
treatnent of opioid overdosing and/or at |east one synptomt hereof
10 Loimer et al. reported that the nasal administration of naloxone is as effective as the
intravenous route in opiate addicts (see Loimer N. et al, “Nasal administration of
naloxone is as effective as the intravenous route in opiate addicts”; the International
Journal of Addictions, 29(6), 819-827, 1994). Dowling et al., on the other hand,
reported that naloxone administered intranasally displays a relative bioavailability of
15 4% only and concluded that the intranasal absorption is rapid but does not maintain
measurable concentrations for more than an hour (Dowling et al., “Population

pharmacokinetics of intravenous, intramuscular, and intranasal naloxone in human

volunteers”, Ther Drug Monit, Vol 30, No 4, August 2008).

20  Thus, there is a general need for a naloxone dosage form which can easily be
administered to drug addicts suffering from overdosing by medically untrained

subjects, e.g. by family members or other carers.

Furthermore, even if administered by health care personnel, such dosage form should

25 1) minimize the danger of being exposed to blood borne pathogens and ii) reduce
administration time as there is no need for indentifying injectable veins or undressing
the subject for intramuscular injection. Also, such dosage forms should display a fast
onset of action and ideally maintain a counteracting effect over a period of several
hours.
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10Still another object of the present invention resides in the use of

nal oxone or a pharnaceutically acceptable salt thereof in a specific anount
di ssol vedwpror/spaci fi c volume for a dosing unit of suckCa/EPes2HE87TODr M
These and ot her objects as they will becone apparent fromthe ensuing
description 15are attained by the subject matter of the independent clains.
The dependent clains relate to sonme of the preferred enbodi nents of the
present invention. Thus, the present irAvention is in one aspect concerned
wi th an intranasal pharmaceutical dosage form conprising a dosing unit
conpri sing nal oxone or a 20pharmaceutically acceptable salt thereof in an
anmount of equivalent to > 0.5 ng nal oxone HCl di ssolved in an application
fluid of a volune of < 250 pl. In a preferred enbodi nent, the anount of

nal oxone or PRIECTSAENDISUNIIVA RYCOPIEDE ENSEHNTIGRT eof is equivalent to >
0.6 ng. 25 In another preferred enbodi nent, the anmount of nal oxone or a

phar maceutically acceptable salt thereof is equivalent to between about
0.65 ng nal o 0 . e r 1.3 ny
nal oxone HCl)H;lEghda_S'b%éSt% B%.C @\berr%it ﬂﬁgpl(%ﬁéiﬁéﬂ&h@mhgtﬁﬁegpggﬁ%u é‘??‘gsld%? eferred
enbodi ment, ttéen peresesitg halweseivadtich ethibies donsidarabhtiiginbsavaijabaityret eut i cal
dosage form conpri si rhgﬁngjpoxone or a pharmaceuti cal l ccept-aglg sal t

t her eof dPssdR\PEENS sPmaRinethyith @dast spset phadionine p&plAtively lansiistiod et adienval ent
to between about 1.3 ng nal oxone HC1l and about 1.6 ng nal oxone HCl is

adm ni stered 5intranasally, wherein said amount is provided by

adm ni st rat i dnistootbereohpersive iof therpreseat ieventaitd peovidersuch 8 dpsage iforadidoyse

adm nistration . to two nostr.i Ids, and. vvher}ei n the vol une of the.application
fluid per nodt Me|trqagneélt anplm  dverdosing and/or at least one symptom thereof.

10 Still another object of the present invention resides in the use of naloxone or a
pharmaceutically acceptable salt thereof in a specific amount dissolved in a specific

volume for a dosing unit of such a dosage form.

These and other objects as they will become apparent from the ensuing description
15 are attained by the subject matter of the independent claims. The dependent claims

relate to some of the preferred embodiments of the present invention.

Thus, the present invention is in one aspect concerned with an intranasal
pharmaceutical dosage form comprising a dosing unit comprising naloxone or a
20  pharmaceutically acceptable salt thereof in an amount of equivalent to > 0.5 mg

naloxone HCI dissolved in an application fluid of a volume of <250 ul.

In a preferred embodiment, the amount of naloxone or a pharmaceutically acceptable
salt thereof is equivalent to > 0.6 mg.

25
In another preferred embodiment, the amount of naloxone or a pharmaceutically
acceptable salt thereof is equivalent to between about 0.65 mg naloxone HCI and
about 0.8 mg naloxone HCI or between about 1.3 mg naloxone HCI and about 1.6
mg naloxone HCL.
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In a further preferred enbodi nent, the volume of the application fluid is <
200 pl. 10 In a particularly preferred enbodi nent, the anmount of nal oxone
or a pharwacewtiscalrl y acceptable salt thereof is w thi nPaTER2ge/ 066792

equi valent to 0.6 ng nal oxone HClL to 12 ng nal oxone HCl, preferably
equivalent to 0.6 ng nal oxone HC1 to 6 ng nal oxone HCl, nore preferably
equi valent to 0.6 ng nal oxone HC1 to 3.75 15 ng nal oxone HCl, and nost
preferably equivalent to 0.6 ng nal 0X0oRe HC1 to 2.0 ng nal oxone HCl. Said
range can also be within a range of equivalent to 0.5 ng nal oxone HClL to 20
ng nal oxone HCl, or within a range of equivalent to 0.5 ng nal oxone HCl to
15 ng nal oxone HCl, or within a range of equivalent to 0.5 ng nal oxone HCl
to 10 ng nal oxone HCl. Most preferred is a range of equivalent to 20

bet ween aboutin Q-p@ﬁicﬁﬁrl??r&%@étﬁeﬁﬂdiﬁh@ﬂt, el Piésel Bvemionatiane ieaalrafdsabet ween
about 1.3 ng nal oxone HC1 and about 1.6 nal oxone HC1. In anot her
preferred enbbainmsagticahdosage{mm ewmpiigingefxone o2 phaamaegrdigelixadceptable
acceptable s t j val . . about
14y 25 nar oy SREREAR g Fat iR ik n R0k it dn TRy RRLAITS VPl

nal oxone HCIL besveadabaitsit mgthal cxon@HaS ahd yhounh &g nalsaowk MEDIsRUmisstpredvi ded
by adm nistration to one nostril or wherein said anmount is provided by

admi ni st rat i GHragsal e WABSHY S GamHY) IsiaYideth by REMBIHIAHEN & ORGROSHE Y| cat i on
fluid per no : : e hadi ment ,
the. vol ure of Fhe” SnaRTeatt BRra AR R b AR sl R AR T
pref erably ofvoR@G ¢fithe apBi@dtidn fludper postdilas 2159 pvf 200 pi to 100 pi, and
nost preferably of 150 pl to 100 pi. Said range nay al so be a range of 250
pl| to 35 or 250 pl to 75 or 200 pl to 75 I A Particularly preferred is a
Svol ume of 2GR 3 Bdithe? prek@PedddmbtimdMOthR Loludke SQhé ApplfcafiorsMiE i$asegui.a vol une
of 75 pl may al so be used. In yet another preferred enbodi nent, the anount
of nal oxdfe or a pharmaceutically acceptable salt thereof is equivalent to
0.6 ng nal oxqne HC1 r 0./ nal oxone. .10 HC1 r.0.8 nal oxone HC1, or
75 g nal oxang pcuiagy perdrPenBi B NS sty offaSiehe T 0Zone Het. - and
the vol ume ofphbifiercapidail¢ atdeptabld daitdhdrsofvik tithin zﬁrah?@@ﬁe@iva?&ﬁ)t(p@ﬁtmg 50 pi,
preferably oflD 200 pl to 100 pi, and nore fpreferab of 150 pl to 100 IA It
can al so be proxensBE! inkt mgraloxpptRCLgre ﬁ%’f‘lbbk‘%ﬂ‘\‘é"%“rnt&’ DR exaneddl v

acceptable s e qulL v I ﬁg;]ig ny
nal oxone 15 C%,Iﬁ%%lq)gfe%lhgﬁ%&@%e %—Ifégq@}/ﬁiﬂgo% Iﬁ%ﬁ%&éne fit,ro %’;’5@2' 0 ng
nal oxone 1HCL mgiial @ che HCInahdmosteréfehbivheueiatent ted ¢ abgimeoxcarddS talkRdveagar e
appl i cabl e.

naloxone HCI. Said range can also be within a range of equivalent to 0.5 mg
naloxone HCI to 20 mg naloxone HCI, or within a range of equivalent to 0.5 mg
naloxone HCI to 15 mg naloxone HCI, or within a range of equivalent to 0.5 mg
naloxone HCI to 10 mg naloxone HCI. Most preferred is a range of equivalent to
20  between about 0.65 mg naloxone HCI and about 0.8 mg naloxone HCI or between

about 1.3 mg naloxone HCI and about 1.6 mg naloxone HCI.

In another preferred embodiment, an amount of naloxone or a pharmaceutically
acceptable salt thereof equivalent to about 1.3 mg naloxone HCI or about 1.4 mg

25  naloxone HCI or about 1.5 mg naloxone HCI or about 1.6 mg naloxone HCl is
administered intranasally, wherein said amount is provided by administration to one
nostril or wherein said amount is provided by administration to two nostrils, and

wherein the volume of the application fluid per nostril is <250 pl.



In still another preferred enbodi nent, the final concentration of the

nal oxone or a pharnaceutically acceptable salt thereof in the application
fluid is wothimsesirange of 20 equival ent to 3 ng nal oxoReTHBLI1RAFS7AL
application fluid to 100 ng nal oxone HC1 per ml application fluid,
preferably within a range of equivalent to 3 ng nal oxone HCl per ml
application fluid to 70 ng nal oxone HCL per m application fluid, and nore
preferably within a range of equival ento 3 ng nal oxone HCl1 per mnl
application fluid to 24 ng nal oxone HC1L per m application fluid. 25
Preferably, the dosing unit of the intranasal dosage formas claimed herein
is adm nistered to a single nostril. Thus, preferably, the above nentioned
anount of nal oxone or a pharmaceutically acceptable salt thereof is

provi ded by adsiilnhsdth@lprerdrrt®e@bedimest, el volumd o8 af)%ldaﬂ@n AURISERG@IPE t WO
nostrils, one appl ication step as defined bel ow may be conprised of the

consecuti ve a#igemit 3PP at totd 1ok Ptﬁfﬁfa@bﬁﬁ@() phiot ), Mle@@h? prefesrhdy of 2@t towo
tril Th t ti
Crepr i et nO0 R BRIy BF | STROR BN S LS el iR AR BER | oot o

preferably, <4oilan3Salppt 28Rl 0Y59teq 200aul td@s abPagtutarlyerefdrediissd ration to
two nostrils results in the intranasal adm nistration of a nal oxone anount

of equi vaP ent’olE et A6t Aeltl10r3 gl SQ%Qn]:eOfﬁéﬁleé’ﬁEPSa%‘é‘B}me. I

nal oxone HCl. Jlni& mafticul arly preferred enmbodi nent, the anount of

nal oxone or a i’ armaceutically acceptable salt ther eof is within a range

of equivalent to 0 6 ng nal oxone HCl to 6 ng nal oxone HCl, preferably

equivalent tq 0.6 nal gxone HCl.to 3 nal oxone HCI, re refer ny
equi val ent t g1 Begnihen aTeER BAE S Gt thg Sganigl GRDRens esit PR
preferably equéepaibeddaltltRerfoflis BBLIDALANO DS IH%%altoQoﬂe Acner oad rﬁé%l%xbig Sai d
range can also be within a range of equivalent to 0.5 ng 15 nal oxone HCl to

10 ng nall 8x oAECIHa10-8 org weleeina lrarnb%ntgnaé@fmn@éi(éln@rkérr(g@lw@nnéi(ax@rne HC1

to 7.5 ng nal one ran ival e al oxone
Het 1o 5oy Al eonlsSbes Gy MR\ yhE PRl A iAo B ot Ra e Vol ume
of the appli Qadiu0to $0 pi, Greferabily toi 200 al aﬁm@rrgearmfmaﬁ(br&lerabgz ao15plul tened er abl y
of 200 pl to 50 pl, nmore preferably of 200 pl to 100 pl, and. npst
preferably oftlibernnalsq ke aeterisy thasshepmeyng ef pigxaness a agnacawifallsf 250 pl to

350r 250 pl tagceg)ﬁa%e &thé}leoiilg’ e&rﬁvﬁlant tg) @r9t ﬁlg lﬂldl%&l)lé{e Hbﬁf £ r(ﬁgg hdloRone
15  HCI, or 1.1 mg naloxone HCI, or 1.8 mg naloxone HCI, or 2.0 mg naloxone HCI, or

2.2 mg naloxone HCI wherein the volume ranges above are applicable.

In still another preferred embodiment, the final concentration of the naloxone or a
pharmaceutically acceptable salt thereof in the application fluid is within a range of
20 equivalent to 3 mg naloxone HCI per ml application fluid to 100 mg naloxone HCI
per ml application fluid, preferably within a range of equivalent to 3 mg naloxone
HCI per ml application fluid to 70 mg naloxone HCI per ml application fluid, and
more preferably within a range of equivalent to 3 mg naloxone HCI per ml
application fluid to 24 mg naloxone HCI per ml application fluid.
25
Preferably, the dosing unit of the intranasal dosage form as claimed herein is
administered to a single nostril. Thus, preferably, the above mentioned amount of
naloxone or a pharmaceutically acceptable salt thereof is provided by administration
to one nostril.
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vol une of 200 pl, or 150 pl, or 100 pl. For sone cases, a volune of 75 p
may al so be used. 25 In yet another preferred enbodi nent, the anount of

nal oxone wo 201p3e31maceut i cal |y acceptabl e salt thereof iPSTEFRRINZAEHE to 0.6
ng nal oxone HC1 or 0.7 ng nal oxone HC1 or 0.8 ng nal oxone HCl, and the

vol ume of the application fluid is wthin a range of 200 pi to 50 pi,
preferably of 200 pl to 100 pl, and nore preferably of 150 pl to 100 30pl.
It can also be preferred that the amourt- of nal oxone or a pharmaceutical ly
-8 acceptable salt thereof is equivalent to 0.9 ng nal oxone HCl, or 1.0 ng
nal oxone HC1, or 1.1 ng nal oxone HCl, wherein the volune ranges above are
applicable. In still another preferred enbodi nent, the final concentration
of the nal oxone or a 5 pharmaceutically acceptable salt thereof in the
application fDuéitd theSpredehbé Bf tavo RERSs, e @FPlic4AbEBEp hOIFin¥l beRMOXaNBe HCL per
m application fluid to 100 ng nal oxone HCl1 per n? application fluid,

pref erabl y wicempHsed ¢fdhgyeonsecudiyeadminssitatiop of tvigydefanowbitecaqsio peg ofthe
application i . H j cati i nor e
et or al y it praehf; {Re PISRRE NG LehtRGlm R AR LEBL 8 pipKfon 65
10appl i cat i on.efthaicondeoutihid adeniniadrationrte thGivopeystritd. Mepbrefatblgnsdchund. Due to
the presence of .two nostrils, one application step as defined. bel ow may

al so be conprPREALER SEP K13 fYe éoréﬁe?ﬁtme@mamﬁ%wmo6\?4%n6%tﬂ1@ﬁ%wfw fﬁlestri I's
onl . The  Olikeatia08 ABE SFii6H of PR IR0l bRl il dlert 5 BoRlRe Rk 3L 1 ON
step, i.e. the single 15adm nistration to one nostri on?y. Most
preferably, suchlawwnapflliandtabout Is¢ exg taboxoneHidstril only results in the

i ntranasal adm nistration of a nal oxone anount of equivalent to between
about 1.3 ng nal oxone HC1 and about 1.6 ng nal oxone HCl. In a particularly
preferred e”@QQbﬁRREMﬂ?@%ﬁ%H&Pahmﬂﬁm@ﬁlQ%Qﬁﬁn@fo@mﬁ&ﬂﬁébﬁﬁceUt'Ca'|y
acceptable salt thereof is within a range of equivalent to 1.2 ng nal oxone
HC1 t o 120ny phaimmeewicalicacceprableesakithgre@lds mithinenrangeofiequivadent i @2are HCL to
6 ng nal oxone HCl ref erabl ui val ent to 1, nal oxaone to

3. 78 g nal onshsuct! & EERE S T B b st TR R s Bone re
to 2.0 ng nake3aiendtexdone SEEIImvaGIefcEably adusiGalb@d tvOichh A nalok&itddChbio Egldigval ent
to 1.0 ng 25 nal oxone HCl1 to 20 nal gxone HCL, or within a range of

equi val ent télalpxenerﬂdchatmém%pqq@rnagtﬂbeqlBVﬁlenmpcé@aélahqmr}e BE 6 A a range

of equi val enty,fQde R NALA500 dilbd Qitth® A THn SAMRARGIRTD 0.5 mg

15  naloxone HCI to 10 mg naloxone HCI, or within a range of equivalent to 0.5 mg
naloxone HCI to 7.5 mg naloxone HCI, or within a range of equivalent to 0.5 mg

naloxone HCI to 5 mg naloxone HCI.

In still another preferred embodiment, the volume of the application fluid is within a
20 range of 200 pl to 35 pl, preferably of 200 pl to 50 pl, more preferably of 200 ul to
100 pl, and most preferably of 150 ul to 100 pl. Said range may also be a range of
250 pl to 35 pl, or 250 pl to 75 pl, or 200 pl to 75 pl. Particularly preferred is a
volume of 200 pl, or 150 pl, or 100 ul. For some cases, a volume of 75 pl may also
be used.
25
In yet another preferred embodiment, the amount of naloxone or a pharmaceutically
acceptable salt thereof is equivalent to 0.6 mg naloxone HCI or 0.7 mg naloxone HCI
or 0.8 mg naloxone HCI, and the volume of the application fluid is within a range of
200 pl to 50 pl, preferably of 200 pl to 100 pl, and more preferably of 150 pl to 100

30  pl. It can also be preferred that the amount of naloxone or a pharmaceutically



-9 100 pl1, and nost preferably of 150 pl to 100 pi. Said range may al so be
a range of 250 pl to 35or 250 pl to 75or 200 pl to 75 I A Particularly

pr ef erredwo=20r/M6ed1ame of 200 pi, or 150 pi, or 100 pi. FPOI/EPoNeR/068ISES, a
volune of 75 A may al so be used. 5 In yet another preferred enbodi nent,

t he amount of nal oxone or a pharnmaceutically acceptable salt thereof is
equi valent to 1.2 ng nal oxone HC1 or 1.4 ng nal oxone HClL or 1.6 ng nal oxone
HC1, and the volune of the applicationgfluid is within a range of 200 A to
50 pi, preferably of 200 pl to 100 pi, and nore preferably of 150 pl to 100
10lA It can also be preferred that the anount of nal oxone or a

phar maceutically acceptable salt thereof is equivalent to 1.8 ng nal oxone
HCL1, or 2.0 ng nal oxone HCl, or 2.2 ng nal oxone HCl, wherein the volune

ranges above aa¢eptabRaltaRérter is bfuiSileht to @ohBakIoRbES HCI @6 1ehgdkREke t he
final concentration of the nal oxone or a 15 pharmaceutically acceptable

sal t thereof HG. ehbl appraleane §HClf whetgin the wplukierranges shgee ae aprlifieblgl ent to 6
ng nal oxone HC1 per mi application fluid to 100 ng nal oxone HCl per ni

i [ fl ui f bl 1.t hi f i val I
it por i agptiEaedthE AR e OBl TR Rl BB s icheRPecr O

fluid, and mMphgrnpicedtRiaBPhyceptabl saltahdrastae tiaf applbatioal fRAY istwithin AGanl@l gxone
HCL per m 20application fluid to 24 ng nal oxone HCL per ml application

fluid. In yetdunaende gpgnaioxer Habpeimepplisasioatiuwgta K0ang naleter Heht s

2b0ve. oone SRRLEPRIGLLHLA, LRnR PSR TEOIL bOGBLOUR G SRR fL0g: €T
agueous soIu&KQchﬁﬂppﬂshﬁgmﬁuﬂﬁpﬁammyﬁﬁu&mﬁﬂICBm$mﬁmpp@mmOﬁﬂuﬁphménp and
an aqueous saline sol utian. Prefer?bly, t he agqueous saline solution is a

NaCl sol ut i ofIOTRBFACTBPIFEHUD R yangaCL ofit v HER 1P Pdte iperncdiCpE dtlcent ration of
oncent o] o oAb g e B S P ArBid O T Val fe of the
application fluid corresponds to a pH < about 6.0, preferably to a pH <
gaogt agbﬁ',[ g Tg[')[g T prrgsfe?lgg gtl %Votn%s?rilglgng agp ?clejl%ion5 'stgp g crliefﬂrlgatbef?)rwerfng}r/ glts)l)y to a
be comprised of a single administration to one of the two nostrils only. The following
preferred embodiments relate to such an application step, i.e. the single
15  administration to one nostril only. Most preferably, such an application step to one

nostril only results in the intranasal administration of a naloxone amount of

equivalent to between about 1.3 mg naloxone HCI and about 1.6 mg naloxone HCI.

In a particularly preferred embodiment, the amount of naloxone or a

20  pharmaceutically acceptable salt thereof is within a range of equivalent to 1.2 mg
naloxone HCI to 12 mg naloxone HCI, preferably equivalent to 1.2 mg naloxone HCI
to 6 mg naloxone HCI, more preferably equivalent to 1.2 mg naloxone HCI to 3.75
mg naloxone HCI, and most preferably equivalent to 1.2 mg naloxone HCI to 2.0 mg
naloxone HCI. Said range can also be within a range of equivalent to 1.0 mg

25  naloxone HCI to 20 mg naloxone HCI, or within a range of equivalent to 1.0 mg
naloxone HCI to 15 mg naloxone HCI, or within a range of equivalent to 1.0 mg

naloxone HCI to 10 mg naloxone HCI.

In still another preferred embodiment, the volume of the application fluid is within a

30  range of 200 pl to 35 ul, preferably of 200 ul to 50 ul, more preferably of 200 pl to



- 10 - In another preferred enbodi nent, the dosage form conprises at | east
two dosage units, preferably at | east three dosage units, nore preferably
at | east wounidissrge units and nost preferably at | east PCIEP2@10088782 uni t S.
The dosage form may al so conprise 5only one dosage unit, or exactly two,
three, four, or five dosage units. Cenerally, the dosage form may conprise
t he above nentioned anount or half of said anmpbunt dissolved in an
application fluid in a dosing unit, t hé -anount bei ng dependent on whet her
said total anount is provided by adm nistration to one nostril or by

adm nistration to two nostrils. Thus, if said anmount is adm nistered to one
10nostril, the dosage form preferably conprises said total anount dissolved
in an application fluid in a dosing unit. If said anbunt is adm nistered to
two nostrils,1000e esagepleasriblpoet s FbﬂoﬂOOQﬁFEdi@@ﬁlgBﬁiafy 0o tRal ngodal

amount di ssolved in an apglication fluid in a dosing unit. 15Preferably,

sai d dosing @APul vtprl sed>Shul texdnd. @208 Ikar itk datticetriyyprefetepisabl e sal t
thereof in an AU, B l,e&n'é?ﬂh e&tlobffﬂ.bf&rvé‘&%@ cahout VOQtn%? of'95 @ﬂn‘&?%ﬂg HCl
e gl'e “app ep conpr

and about 0.§Ong nal“oxon T asi'n I'i'cation’s ses the
adm nistrati éeus@.t wo nostrils. About 0.65 ng, about 0.70 ny, about 0.75 ny
or about 0.80 ng may be particularly preferred. 20 Preferably, said dosing
uni t conp?ises nal oxone or a pharnmaceutically acceptable salt thereof in an

anount of eqyj yé’tl £Bfhet rg?%%e\ﬁeeﬁ{boﬁﬁﬁéiﬁ, the §m@nt%!n9%98§%§%pﬁﬂa@éﬁﬁeéllyl' 6 g

nal oxone HCl i f a sing pplication step conprises t Istration to
one nostril . aéxptrblelsaBOhergof iabquivaldnt3s 1rPgngabloudnd HEDont4 nadbwadoxche 48y,

about 1.50 25ngy, about 1. r. about 1.60 . e. particul arl

S oerred. AdGRE s iR Badie ehe of RE eBMiBErn A SidhE iy it ofay
thus be for 200@l & $5El, bfef&abld RIDYNL td H0AANMHN B bRREFtBlyOsE 5093k 1o | f
said anount is admnistered to two nostrils, the dosage form nay conprise
two dosi g umiltls camalsaespreferied thys thermaos phoglexanser ampbagnaseyuticslyd dosage
formnmay al sQ co i S t |least .t Qs units ef erabl t | east

thr ce dbst ng eseorBid off Beh GRSt BT Ll Meline HEL G ARedeRinl ot
preferably atHdleas?.2 g/l ke HIC1UWhEBinathe vORYh el rAtiges ABo¥Odre Bpiplidablee uses. I n

still another preferred enbodi nent, the dosage formis selected fromthe
group of In still another preferred embodiment, the final concentration of the naloxone or a
15  pharmaceutically acceptable salt thereof in the application fluid is within a range of
equivalent to 6 mg naloxone HCI per ml application fluid to 100 mg naloxone HCI
per ml application fluid, preferably within a range of equivalent to 6 mg naloxone
HCI per ml application fluid to 70 mg naloxone HCI per ml application fluid, and
more preferably within a range of equivalent to 6 mg naloxone HCI per ml

20  application fluid to 24 mg naloxone HCI per ml application fluid.

In yet another preferred embodiment relating to all embodiments above, the
application fluid is selected from the group comprising water, an aqueous solution
optionally comprising a pharmaceutical solvent, an aqueous solution comprising a

25  pharmaceutical solvent and co-solvent and an aqueous saline solution. Preferably, the
aqueous saline solution is a NaCl solution, more preferably NaCl in purified water at
a concentration of about 1.0% weight/volume, most preferably NaCl in purified
water at concentration of about 0.9% weight/volume. Preferably, the pH-value of the
application fluid corresponds to a pH < about 6.0, preferably to a pH < about 5.8,

30  more preferably to a pH < about 5.6 and most preferably to a pH < about 5.5.



5dosage fornms conprising a nasal spray (which nmay also be referred to as
sprayi ng device), a nasal nucoadhesive dosage formand a Micosal Atom zer
Devi ce. Avoaswmliseyiray nay be particularly preferred for PCEPRI1ROSSTY2
invention. Said nasal spray may particularly be a syringe-driven spraying
device or a punp-driven spraying device. 10Preferably, the dosage form
conpri ses nal oxone as the only pharmaceutically active agent. Thus, no
further pharmaceutically active agent(é?'such as e.g. epinephrine may be
conprised in the dosage form In yet another preferred enbodi nent, the
dosage form provides for a high 15bioavailability of the active agent

nal oxone in humans, preferably for a bioavailability of about 20%to about
40% nore preferably of about 25%to about 35% as determ ned agai nst a
reference of intravenously adm nistration nal oxone with a bioavailability
set to 100% 20In still another preferred enbodi nent, the dosage form
provi des for lnaneker pefered embadimeph thefdaspge femicompaisrsritt 1998l theciesagen hunans,
i.e. alowt I S ' i 1 hi l-nut es
o about 16 MELCuBhAt ittt Eos 3RS ShoREBRLM e ARP M ere TV P2
to about 12 mhduidsprefepdblpaienst Sitve dbsagd unit® Mhe posdge fadoh ynawialsbicompleait 5
mnutes to aboPt 10 m nutes upon adm njstration ang nDst,Eéeferably
25wi t hi n abo@R1YePnsi dosss<iniin e Rahy Y thrse.ifewr, of fivgdesagagtifer preferred

erbodi ment . dWBeARTAGE AbQLEVBPLIESmbALe e AL RLARARY Mablaild Kairef the

active agent nal oxohe i n Rumans, .- a slowelimnation pattern
pref erabl y aspdasmanhdikfolvddie anhpeliation fluf ihautosing onabtbetm@uhtchesg upon

30adm ni strat,j on,, nore rﬁferﬁflg a glasna hgﬂf-lige.of about 2.5 hgurs to
about 9 - 15CRCHGHQ hhersard el BT npgner by BHUFEAIRBIYG O3 BHE

hal f -1 Ive of o@B?HHmﬂljﬁﬁh‘ﬁbﬁ td Rv@miﬂils.grlﬁf@yirf%aihlFa%uﬁﬁmaﬂﬂnﬁﬁﬁé‘ﬁeﬂ%lonér he pl asma
hal f-1ive of the active agent nal oxone in hunans can al so be about 1 hour,

about 1. 30howmesiril, dkeodasage rpsefegbbueondprivesisaid taad qurount ¢iespleed iaout 5

hours, about 6 hours, about, 7. hour.s,. ahout 8 hours .or out 9 bhours upon
ndm i straci SPPSRIPR 8BRS heiotrlRlecr By b S WD eisdaR e RoIRR TR

second aspectdosddaeomi hbliy R¥MPLi bedMalfof cgid estan@tlovn Hiksdlhed tnramat ment  of

opi oi d overdosi ng .and/ or. at | east one synptomthereof.
application fluid in a dosing unit.

15  Preferably, said dosing unit comprises naloxone or a pharmaceutically acceptable salt
thereof in an amount of equivalent to between about 0.65 mg naloxone HCI and
about 0.8 mg naloxone HCl if a single application step comprises the administration
to two nostrils. About 0.65 mg, about 0.70 mg, about 0.75 mg or about 0.80 mg may
be particularly preferred.

20
Preferably, said dosing unit comprises naloxone or a pharmaceutically acceptable salt
thereof in an amount of equivalent to between about 1.3 mg naloxone HCI and about
1.6 mg naloxone HCI if a single application step comprises the administration to one
nostril. About 1.30 mg, about 1.35 mg, about 1.40 mg, about 1.45 mg, about 1.50

25  mg, about 1.55 mg or about 1.60 mg may be particularly preferred.

A dosage form may comprise a single dosing unit only and may thus be for single
use if said amount is administered to one nostril. If said amount is administered to
two nostrils, the dosage form may comprise two dosing units and may still be for

30  single use. However, said dosage form may also comprise at least two dosing units,



10Thus, in said aspect, the above nentioned dosage formincluding all
preferred enbodi nents nenti oned above is for use in the treatnent of opioid
over dosi yoant/Br31at | east one synptom thereof. | n a parCirmre@arioysipz ef er r ed
enbodi nent, the present invention relates to an intranasal 15pharnmaceuti cal
dosage form conprising nal oxone or a pharmaceutically acceptable salt
thereof dissolved in an application fluid for use in the treatnent of
opi oi d overdosi ng and/ or at |east one'é&ﬁpton1thereof, wherei n an amount of
equi val ent to between about 1.3 ng nal oxone HCl1 and about 1.6 ng nal oxone
HCl is adm nistered intranasally, wherein said amount is provided by

adm nistration to one nostril or 20wherein said anmount is provided by

adm nistration to two nostrils, and wherein the volune of the application

fluid per nogptdfelablysat fead@ttle d35Ag Rhits, Pi@E ﬁfe’ﬁ&'abﬂy%t pRAsburQRinbheilaesent
invention therefore also relates to a nethod of treati nq opi oid overdosi ng
25and/ or at meessprefyiebly gy mivedesias fnitywskmpnthyabe kemeulgplearses.
pharmaceutically acceptable salt thereof is admnistered intranasally in an
amount of equivalent to > 0.5 ng nal oxone HCL in an application of a vol une
of < 250 pl. Idb#ll epithéreprefeaedombodimenly tHeelodue: foom ihel detsiuBen die grenpoh,

bupr enor phi ne, 30 net hadone, fent ainyl, oxycodone, {;ﬂ)rphi ne and )

hydr onor phon&0sags ferms qompsising; anasal spaay.( e plagy derERfesd oA SRAYHY t he

illicit use api ol : [l i used
by an acci de(r?%%@p}m% g%é“@?%?%%&%é?%gf %‘Sﬁ‘\gﬁggﬁglg’%@y rSII%r?§ %’ %renea% %r red
enbodi nent , tspey opiydiechaotveil aitysprafprisy figrt tberpiesers éhveatien Sardomastlspray may

particularly be a syringe-driven spraying device or a pump-driven spraying device.

10 Preferably, the dosage form comprises naloxone as the only pharmaceutically active
agent. Thus, no further pharmaceutically active agent(s) such as e.g. epinephrine may

be comprised in the dosage form.

In yet another preferred embodiment, the dosage form provides for a high

15  bioavailability of the active agent naloxone in humans, preferably for a
bioavailability of about 20% to about 40%, more preferably of about 25% to about
35%, as determined against a reference of intravenously administration naloxone

with a bioavailability set to 100%.

20  In still another preferred embodiment, the dosage form provides for a fast onset of
action of the active agent naloxone in humans, i.e. a low tmax, preferably a fast onset
of action within about 5 minutes to about 18 minutes upon administration, preferably
within about 5 minutes to about 12 minutes upon administration, more preferably
within about 5 minutes to about 10 minutes upon administration and most preferably

25  within about 6 minutes upon administration.

In yet another preferred embodiment, the dosage form provides for a long plasma
half-live of the active agent naloxone in humans, i.e. a slow elimination pattern,
preferably a plasma half-live of about 1.5 hours to about 9 hours upon

30  administration, more preferably a plasma half-live of about 2.5 hours to about 9



group conprising respiratory depression, optionally postoperative opioid
respiratory depression, altered | evel consciousness, motic pupils,

hypoxem ayvoaowsedlang i njury and aspiration pneunoni a. POTEPa0ROSETOEY
preferred enbodi nent, the dosage formis re-applied during an initial
titration period in order to provide for an effective anmount of nal oxone.
The above nentioned anmpbunt may thus be re-admnistered during an initial
titration period in order to provide fdf-an effective anount of nal oxone
when used for treating an opioid overdosing and/or at |east one synptom
thereof. Preferably, said initial 15titration period is a period of about
15 to about 30 mnutes starting with the first application step. It can be
preferred to re-apply the dosage formaccording to the present invention
two tines, thoee vpbiesdmidiftitiohai®most prefrdblyTeplagiha BYWENivEiIoK abbutBhouft tor der
to provide for an ampbunt of nal oxone effective in treating opioid

over dosi ng agbPw hgury eppestadgneisisdtinn dhe plasna bali-live of theagby heagenprapxaneed
embodi ment . {16, HOR8GR o AHDBEGA LA | BHALCAENL 2 hBYENLAN: hycoDi ned
wi th an intranuscular and/or 1 ntravenous dosage form conptising nal‘oxone or
a phar maceut iabahtldyhcaes; apsabl lusabbout beroaat abdut Cdoubeatpue R dbutdr abait 9sai d

i ntramuscul ar and/or intravenous dosage form conpri ses nal oxone or a

25phar maceut NEWIS|Upos AdapY sirstien @grhre qorEgedBm Arrosttag R e PEsERtIBYENiSH about
0.4 ng to about 2 ng. The present invention is also concerned in one aspect
wi th the use of nal oxone or a pharmaceutically acceptable salt thereof in
an anount of Iequeacatamtect, shepresddt myeomialcoxaneedHGh the teheranbbfombidbet ween
about 0. 65 my n%loxone/H01 and about 0.8 M e - 14 - nal oxone HCl1 or between
about 1.3 my “NSIIOXBRANRIA AT AOWPIO hgHal oxone HCL, dissolved in an
application fluid of a volune of < 250 pi in a dosing unit of an intranasal

phar maceutical dosage form 5In preferred enbodi nents, all the amounts of
nal oxone 1and Thgb,uneaid @spechshe above mentioned dosage form including all preferred

embodiments mentioned above is for use in the treatment of opioid overdosing

and/or at least one symptom thereof.

In a particularly preferred embodiment, the present invention relates to an intranasal
15  pharmaceutical dosage form comprising naloxone or a pharmaceutically acceptable
salt thereof dissolved in an application fluid for use in the treatment of opioid
overdosing and/or at least one symptom thereof, wherein an amount of equivalent to
between about 1.3 mg naloxone HCI and about 1.6 mg naloxone HCl is administered
intranasally, wherein said amount is provided by administration to one nostril or
20 wherein said amount is provided by administration to two nostrils, and wherein the

volume of the application fluid per nostril is < about 250 pl, preferably < about 200
ul.

The present invention therefore also relates to a method of treating opioid overdosing
25  and/or at least one symptom thereof, wherein naloxone or a pharmaceutically
acceptable salt thereof is administered intranasally in an amount of equivalent to >

0.5 mg naloxone HCI in an application of a volume of <250 pl.

The opioid overdosing may be due to the misuse of heroin, buprenorphine,

30  methadone, fentanyl, oxycodone, morphine and hydromorphone. Thus, the opioid



application fluid as nentioned above can be used in a dosing unit of an

i ntranasal pharmaceutical dosage form BRI EF DESCRI PTI ON OF THE FlI GURES 10
Fi gure 1 wephcts6iine phases of the study described i n EramEP2012/058%2 h:
SD: st udy drug according to random sequence code P 1-P4: Periods 1-4 each
identical with a single dose of study drug according to
random sequence code, followed by a >14 day washout (Periods 1, 152 and 3
only). Figure 2 shows the pharnacokineﬂ?c paranmeters of the study described
in Exanple 1. Figure 3 shows the estinmated curves (based on the data of
Exanmple 1: 8 ng 20nal oxone HCl applied intranasally) using Excel for 0.4 ng
nal oxone applied intravenously (1V), 1.2 ng nal oxone applied intranasally
(I'N) and 1.6 ng nal oxone applied IN for a period of 36 hours. Figure 4
shows the estovembsHg &k \RTalRavedhoNlidihgsediiopioids. Exarpéetht.opfbidy 25nal oxone
HC1 applied intranasally) using Excel for 0.4 ng nal oxone applied

i nt ravenous| Pvendeying may aiﬁ@ beaavsed vy aamsridertal mispemefsepioigs ¢urnpg epieid1. 6 ny

nal oxone appkﬂ§ N for a period of 4 hours. Figure 5 shows the
estimated curves‘(based on the data of Exanple 1. 16 ng 30nal oxone HCl
applied intranasally) using Excel for 0.4 ng nal oxone applied - 15 -

i ntravenousl I , 1,2 .nal oxone. appl i ed.i ntranasal | I and 1.6
nal oxone éppﬁv E@Qfﬁr?%?mgpg%@ﬁ%@e@ﬂmos g}‘ﬁf psing symptom 1s sdfedted ot e "

group comprising respiratory depression, optionally postoperative opioid respiratory
depression, altered level consciousness, miotic pupils, hypoxemia, acute lung injury

and aspiration pneumonia.

10 In a further preferred embodiment, the dosage form is re-applied during an initial
titration period in order to provide for an effective amount of naloxone. The above
mentioned amount may thus be re-administered during an initial titration period in
order to provide for an effective amount of naloxone when used for treating an
opioid overdosing and/or at least one symptom thereof. Preferably, said initial

15  titration period is a period of about 15 to about 30 minutes starting with the first
application step. It can be preferred to re-apply the dosage form according to the
present invention two times, three times, four times, five times or even six times in
order to provide for an amount of naloxone effective in treating opioid overdosing
and/or at least one symptom thereof.

20
In another preferred embodiment, the dosage form according to the present invention

is combined with an intramuscular and/or intravenous dosage form comprising
naloxone or a pharmaceutically acceptable salt thereof. It can be preferred that said
intramuscular and/or intravenous dosage form comprises naloxone or a

25  pharmaceutically acceptable salt thereof in amounts ranging from about 0.4 mg to

about 2 mg.

The present invention is also concerned in one aspect with the use of naloxone or a
pharmaceutically acceptable salt thereof in an amount of equivalent to > 1.0 mg

30 naloxone HCI, preferably of between about 0.65 mg naloxone HCI and about 0.8 mg



Figure 6 shows the estimated curves (based on the data of Exanple 1: 16 ny
5nal oxone HC1 applied intranasally) using Excel for 0.4 ng nal oxone applied
i ntravenow®l291(158317 1. 2 ng nal oxone applied intranasal | PCTIERR0O12/068792 6 Ny
nal oxone applied IN for a period of 4 hours. Figure 7 shows the estinated
curves (based on the data of Exanple 1: 8 ng 10nal oxone HCl applied
intranasally) using either Excel or WnNonlin for 0.4 ng nal oxone applied
intravenously (1V, Excel only), 1.2 nglﬂaloxone applied intranasally (IN)
and 1.6 ng nal oxone applied IN for a period of 4 hours. Figure 8 shows the
estimated curves (based on the data of Exanple 1: 16 ng 15nal oxone HCl
applied intranasally) using either Excel or WnNonlin for 0.4 ng nal oxone
applied intravenously (1V, Excel only), 1.2 ng nal oxone applied

i ntranasal |y naloXdn@Ad] & BetiWBer @ odX 0BEn@R4bk & HIN dndrabdutles nathabéxohe hour s.
Figure 9 shows the estimated curves (based on the data of Exanple 1: 8 ng

20nal oxone HEClagissalead ingneaplieatipn fpidefianplene ef <£69 nbing desingainsesiia

applied intr i onpared to Figure 3, one outlying
subj ect was %&%ﬂg%gh¥?%k¥§nkép%%;%Q%ﬁ@”applied intranasally (IN and 1.6 ng
nal oxone applied IN for a period of 36 hours. 25 Figure 10 shows the
estimated_curves (baseg on the gaha of Exapple 1. 8 one HC1 applied

ng, nal o
i ntranasafl y)n geferge dimpgpts, gl Ahegmputy R O%ﬁ@fléaoliumeﬁgéawoum y (1V)
[ wherein, co ' ' 1B 1.2 ng
nal oxone appl @3%?g%?gﬁgggf§§ﬁT?{§ﬁg%35%¥%ﬂ%€§ﬁgf%%%%gﬁ§5€F§gggﬁ%k%or a
peri od of 4 Ipbamsceutichbdesagé fume 11 shows the estimated curves (based on
the data of Exanple 1: 16 ng nal oxone HCl applied intranasally) using Excel

for 0.4 ng nal oxone applied intravenously (1V) [wherein, conpared to Figure

5, one outl YigIIFDERCRIMITONOFUFBEIFIGIURESD nal oxone applied intranasally
(IN and 1.6 ng nal oxone applied 5IN for a period of 36 hours. Figure 12

shows théOestimated curves (based on the data of Exanple 1: 16 ng nal oxone
HC1 appli ed %ntra a

al | usin cehlfo 0..4 .ng-nal oxqne.appl i ed
i r avenous! J 1) Tatsey e iR B8 abE Sty lerse AP BP0 B R) g S ect s
SD: study drug according to random sequence code
P1-P4: Periods 1-4 each identical with a single dose of study drug according
to random sequence code, followed by a >14 day washout (Periods 1,

15 2 and 3 only).
Figure 2 shows the pharmacokinetic parameters of the study described in Example 1.

Figure 3 shows the estimated curves (based on the data of Example 1: 8 mg
20 naloxone HCI applied intranasally) using Excel for 0.4 mg naloxone applied
intravenously (IV), 1.2 mg naloxone applied intranasally (IN) and 1.6 mg naloxone

applied IN for a period of 36 hours.

Figure 4 shows the estimated curves (based on the data of Example 1: 8 mg
25  naloxone HCI applied intranasally) using Excel for 0.4 mg naloxone applied
intravenously (IV), 1.2 mg naloxone applied intranasally (IN) and 1.6 mg naloxone

applied IN for a period of 4 hours.

Figure 5 shows the estimated curves (based on the data of Example 1: 16 mg

30 naloxone HCI applied intranasally) using Excel for 0.4 mg naloxone applied



10excl uded], 1.2 ng nal oxone applied intranasally (IN) and 1.6 ng nal oxone
applied IN for a period of 4 hours. Figure 13 shows the estimated curves
(based orwohelrdatm7of Exanple 1: 8 ng nal oxone HCLl appl iP€ti/EPRa12ASRISAl | V)
using WnNonlin for 1.2 ng nal oxone applied 15intranasally (IN) and 1.6 ng
nal oxone applied IN as well as for 0.4 ng nal oxone applied intravenously
(I'V, using Excel [wherein, conpared to Figure 7, one outlying subject was
excluded]) for a period of 4 hours. Fi'dére 14 shows the estinmated curves
(based on the data of Exanple 1: 16 ng 20nal oxone HCl applied intranasally)
using WnNonlin for 1.2 ng nal oxone applied intranasally (IN and 1.6 ng
nal oxone applied IN as well as for 0.4 ng nal oxone applied intravenously
(I'V, using Excel [wherein, conpared to Figure 8, one outlying subject was
excl uded]) f ofitrave®isiyodVef1 Anfdaialskon bppfied fittanhbal SHOWBaridE6 @t hdi@lond cur ves
(based on the data of Exanple 1: 8 ng nal oxone HCL applied intranasally)
usi ng eit her apriéast INofor iparedhPf 30 ks 1. 2 ng nal oxone applied intranasally
(I'N) and 1.6 ng nal oxone applied IN for a period of 4 hours as well as for
0.4 ng nal oxone applied intravenously (IV, using Excel [wherein, conpared
to Figure 7, Figueredmushows g stibjaedtcunas (leased unléd]Jata of-Exbifiple Fi guhg 16 shows
the estimated curves (based . on the data of anple 1: 16 ng nal oxone HCl
appl i ed i nt r AALXANG W‘ e.@?hﬁg “étf"tnﬁéq?lytk%}ég EesPelf%r%ma plexpne #pplisdy nal oxone
applied intr i j.od of 4
hours as wel ?Iﬁg%%%ég%éb{)&g@’n%?ﬁlgﬁng%gggea 6&?2%%1%%1 v@)o%dgl {/’th&‘ﬂﬁgngg Excel
5[ wher ei n, capplasdddN foo affegod ef 8howse outlyi ng subj ect was excl uded]).
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention partially
resides in the surprising finding that an intranasal 10pharnmaceuti cal
dosage form qQemei 5JhBg s IR QXARRIQurees PRAENBE it dacbl BxatePt@Rke sal t
t hereof dissolved in an application fluid of a volunme of < 250 pi displays
a si gni f ileanmalexoas/HCI appliedtytranpsadly) osisgeitldr Exeeli asViaonkin fen &t imgel y sl ow
el i nat i on et 6kl pried -
pplied intravenously (IV, Excel only), 1.2 mg naloxone applied

intranasally (IN) and 1.6 mg naloxone applied IN for a period of 4 hours.

Figure 8 shows the estimated curves (based on the data of Example 1: 16 mg
15  naloxone HCI applied intranasally) using either Excel or WinNonlin for 0.4 mg
naloxone applied intravenously (IV, Excel only), 1.2 mg naloxone applied

intranasally (IN) and 1.6 mg naloxone applied IN for a period of 4 hours.

Figure 9 shows the estimated curves (based on the data of Example 1: 8 mg

20 naloxone HCI applied intranasally) using Excel for 0.4 mg naloxone applied
intravenously (IV) [wherein, compared to Figure 3, one outlying subject was
excluded], 1.2 mg naloxone applied intranasally (IN) and 1.6 mg naloxone applied

IN for a period of 36 hours.

25  Figure 10 shows the estimated curves (based on the data of Example 1: 8 mg
naloxone HCI applied intranasally) using Excel for 0.4 mg naloxone applied
intravenously (IV) [wherein, compared to Figure 4, one outlying subject was
excluded], 1.2 mg naloxone applied intranasally (IN) and 1.6 mg naloxone applied
IN for a period of 4 hours.

30



15For use in opioid overdosing, such an intranasal dosage form may thus
include in a dosing unit an anmount of nal oxone effective to counteract the
actions ovothe/iBpilei d, wherein the dosage formis an ea®¢TtER2u2e58I0 saf e
dosage formw th the pharnmacokinetic paraneters set out above, nanely a
significant bioavailability, fast onset of action and a relatively sl ow
elimnation pattern. 20 Before sone of the enbodi nents of the present

i nvention are described in nore detail,!othe followi ng definitions are

i nt roduced. As used in the specification and the clains, the singular
forms of "a" and "an" al so 25i nclude the corresponding plurals unless the
context clearly dictates otherwi se. The terns "about"” and "approxi mately"
in the context of the present invention denotes an interval of accuracy
that a persorFigltel l1edoivd tHehBtimbledWutles (REed i BRMataorHxahlplensiénggt he
technical effect of the feature in question. The termtypically indicates a
30devi ati on MeloxPrhECH apilieddeternasaliyy peiag Bvegl der Gf mepozl e spelfask ably 5% -
18 - It need t t "<C I,&)Ng: limting.
For the par ptblehfis %) FhBan ARbetPiciSlife S BIPHA IR bl B o 7 ¢

consi dered t exdadal]pr 2hey atckdetappliedentrarekaltyn@\) endr ‘beogpalosinegpphied | f
hereinafter a group is, defined 5to conprise at |east a certain nunber of
enbodi ment's, INHPS2 Peiod d0hesFt to enconpass a group which preferably
consists of these enbodinents only. "Nal oxone" as referred to hereinis a
commercially avail abl e narcotic antagonist, which is indicated for the

bl ockade of &igigerd@ubbws detrashingtedrced es fhasedien thietdatacdif ExamplOhl 16 mgi oi d
receptor sites t. c, ,and 6). Foll aw ral adm nistratiaon, nal oxone is
ot aly: apsorBletbrICh B Seanibe s e RReA 8 of T SHSE spdied

bi oavai | abi | ijfyavehousBYI0Y Bwh@eidNcoifRaBioME glire 65 bnd@aFifEfdRet vagn | n | ow
oral doses, nal oxone ‘does not becone system cally available but acts mainly
on | ocal 10pi skeludestdeb? argsnalexanp eppfesstinganasalbt ((INARnd Faang nalexegsepliest opi oi d
over doses, n%hqxpnelﬁgwﬁgﬁgﬁughe effects of 15the abused opioids and is
thus used in orae?p?o(%rea over dosi ng.

Figure 13 shows the estimated curves (based on the data of Example 1: 8 mg
naloxone HCI applied intranasally) using WinNonlin for 1.2 mg naloxone applied

15  intranasally (IN) and 1.6 mg naloxone applied IN as well as for 0.4 mg naloxone
applied intravenously (IV, using Excel [wherein, compared to Figure 7, one outlying

subject was excluded]) for a period of 4 hours.

Figure 14 shows the estimated curves (based on the data of Example 1: 16 mg

20 naloxone HCI applied intranasally) using WinNonlin for 1.2 mg naloxone applied
intranasally (IN) and 1.6 mg naloxone applied IN as well as for 0.4 mg naloxone
applied intravenously (IV, using Excel [wherein, compared to Figure 8, one outlying

subject was excluded]) for a period of 4 hours.

25  Figure 15 shows the estimated curves (based on the data of Example 1: 8 mg
naloxone HCI applied intranasally) using either Excel or WinNonlin for 1.2 mg
naloxone applied intranasally (IN) and 1.6 mg naloxone applied IN for a period of 4
hours as well as for 0.4 mg naloxone applied intravenously (IV, using Excel
[wherein, compared to Figure 7, one outlying subject was excluded]).

30



The term "a pharmaceutically acceptable salt” of nal oxone refers e.g. to
the hydrochloride salt, the sulfate salt, the bisulfate salt, the tartrate
salt, thewoizbratsesigalt, the citrate salt, the bitartrat @C3aiPRQ1210658592
phosphate salt, the nalate salt, the nmaleate salt, 20the hydrobrom de salt,
t he hydroi odide salt, the funerate salt, the succinate salt and the |iKke.
Nal oxone nay al so be present as base addition salts such as the netal salt
of alkali netals including lithium sod’am and potassium A preferred salt
is the hydrochloride salt of nal oxone. 25The term "intranasal dosage fornf
as used herein is defined as a pharnmaceuti cal dosage form which rel eases
the active agent within the nose. Upon rel ease, the active agent is
transported subsequently into the systemc circulation via the nasal
nmucosa. Typi Gagire,163h6Wwe ticfdsimdRgichs el (Basedbn thetdafaest Brahipreel 1% mgpl i ed from
the intranasal dosage formto one nostril of the nose per adm nistration
step. | n ordaplogengHey ppidief dptravgsallye ugingpitiear Exgelsiryindyantin dor Ldms et e

d I ) . - -
ori ming ot op aPphe TP BAREERIENG 48 CORhaicotPasn e A PERLE, 11

case of a nasalirsspmail,astttd G4 meamaldxanhe appligdl ietriveabudn ) asiak Expelay i s punped
outside the nose for at least. one tine until the punp of the spray is

conpl etely filW %f&l%@rﬁp%rﬁit%%eéﬁe&oow ng &opeet 439 Fxdededd) The t er m " dosi ng
unit" as used herein refers to a specific anount of the active agent which
is adm nistered in a single admnistration step to a single nostril. As set
out bel ow, sIETIARLEPDESCREIPTHINOE THE NNMENEION)Xone HCL per nostril in
the initial step of treating an opioid overdosing. Preferably, said anount
may be equivalent to 10 between about 1.3 ng nal oxone HCl1 and about 1.6 ny

nal oxone HCI 7ihR pResd@ShirGtidRiphrtiafly tédgiek @ e safpPMit i Rlidd @¥d Hedirasal
adm nistration to one nostril only in a single application step.

Al t er nat ilQ el yhasetcautinabderageriymeemagigingalakaxone or dpharaapeudivallit a@ep8blay
nal oxone HCl1 and about Q.8 nal pxone HCL in dosi nit,. i f the total
ont s or O tefpulssclt P BpRARE S el udp R 2 Ui bishlay i f

application sig@fficafi bi6gvailakilikb fak exRnef AtiopAnd ARe gikd € dblveliatdsanabl e sal t
thereof is dissolved in an application fluid to a specific final

concentr at i oat¢"he anount adm ni stered per single adninistration step
corresponds to a specific volune to be admnistered. In the present
invention, said volune is preferably < 2004 20The intranasal dosage form of
t he preséft iFovesdin@pididyvedosind)sueh asinahnasplrdygagd forth snayl thag intlmde hea ski | | ed

per son t hat %Gnasal ) sgr ay wll ]{Qg m)gft cases not only canpr 'fsﬁ a f idnal
Vol ume of < S9YAS Ralt ReAMouS of nalssane sifelye fasPiategact dlgshpleotiheohield wner i n
wherein the dosage form is an easy-to-use and safe dosage form with the
pharmacokinetic parameters set out above, namely a significant bioavailability, fast
onset of action and a relatively slow elimination pattern.
20
Before some of the embodiments of the present invention are described in more

detail, the following definitions are introduced.

As used in the specification and the claims, the singular forms of “a” and “an” also

25  include the corresponding plurals unless the context clearly dictates otherwise.

The terms “about” and “approximately” in the context of the present invention
denotes an interval of accuracy that a person skilled in the art will understand to still
ensure the technical effect of the feature in question. The term typically indicates a

30  deviation from the indicated numerical value of £10% and preferably +5%.



a volunme of e.g. 100 pi is adm nistered per admnistration step, i.e. as
net ered vol une per application. As set out above, primng of the spray may
be necesswopoRH36310r to the application. The skill ed pePSOrEPR&GI2A%IPE t hat
due to the presence of two nostrils, intranasal dosage forns may be

adm nistered in a dosage reginen divided into two consecutive steps, nanely
a first admnistration step of half of the anpbunt of the active agent to be
30adni nistered into one nostril, follodéd by the admi nistration of the
other half into the - 20 - other nostril. This "divided" way of

adm nistration is preferred for the present invention since snmaller volunes
per nostril may be used. In a particularly preferred enbodi nent, the
present invention thus relates to an 5intranasal pharnaceutical dosage form
conpri sing nal oxone or a pharmaceutically acceptable salt thereof, wherein
an amount of equivalent to between about 1.3 ng nal oxone HCl and about 1.6
ng nal oxone Harelstoprndestanddbiatithy eanasanpysinghis net hmghicd Farthent i s

provi ded by 1 NLS j trils r-ein & I of the
application ?ﬂﬂ%ﬁ&ﬁgﬁﬁ%ggg?ﬁﬁ“%ﬁg%ﬂ%%8£%+.uX§ﬁgH%@ﬁH§8 %éﬁ%iﬁ%qgﬁ to
bet ween 10 alposferréd &@bbadimead axienerhiClompdsiapoftit [0hSeinpfteral @xons ddbiedray
t hus be adm ni stered pgé/nostril, rriyin 3t t he above total anount.
However , énetﬁ’rﬁ?in%ﬂl%e&t i hfSaEy NUIRRET QF PP RAIENGBTS: thilsrfsélsgi%%to
adm ni strati i J i i i me per nostri
as for the dgggggﬁgi%%Bﬁ?ﬁ?§%$g§$%ﬂ&¥88?%%9%€Q?$ﬁ%@%mﬁﬁ&rgQ%gvious for the
skill ed person that the concentration of the active agent in the

to be twice the co ntration in.order to

adninistratiQHgﬁluid”the neded%F ﬁ ﬁgg

provide for the"SHHE 4 °Cdp e Bé GO dgeny AV ATROEBTHEE ApReLCl ar | y
preferred emy@finBmMdicdtOerdp RS BEkalBBEBdgeRodsRUInifsBE&Bopi Bid@NIt 464sat r anasal
phar maceuti cal dosage form conprising naloxoné or a pharmaceutically

10 all opioid receptor sites (L, k, and 0). Following oral administration, naloxone is
rapidly absorbed (within 5-30 minutes) but has a very low oral bioavailability of
<3% due to an extensive first-pass-metabolism. In low oral doses, naloxone does not
become systemically available but acts mainly on local opioid receptors in the
gastrointestinal tract. In cases of opioid overdoses, naloxone reverses the effects of

15  the abused opioids and is thus used in order to treat overdosing.

The term “a pharmaceutically acceptable salt” of naloxone refers e.g. to the
hydrochloride salt, the sulfate salt, the bisulfate salt, the tartrate salt, the nitrate salt,
the citrate salt, the bitartrate salt, the phosphate salt, the malate salt, the maleate salt,

20  the hydrobromide salt, the hydroiodide salt, the fumerate salt, the succinate salt and
the like. Naloxone may also be present as base addition salts such as the metal salt of
alkali metals including lithium, sodium and potassium. A preferred salt is the

hydrochloride salt of naloxone.

25  The term “intranasal dosage form” as used herein is defined as a pharmaceutical
dosage form which releases the active agent within the nose. Upon release, the active
agent is transported subsequently into the systemic circulation via the nasal mucosa.
Typically, a specific dosing unit or metered volume is applied from the intranasal
dosage form to one nostril of the nose per administration step. In order to provide for

30  the complete dosing unit or complete metered volume, it may be necessary to carry



acceptabl e salt thereof, wherein an anmount of equivalent to between 1.3 ng
nal oxone HCl1 and about 1.6 ng nal oxone HCl is adm nistered intranasally,
wherei n swoOdoevsed1y i s provided by administration to oneCn@Epren2ioss7and

wherein the volunme of the application fluid per nostril is < 250 pl. The
anount of equivalent to between 1.3 ng 25 nal oxone HCl1 and about 1.6 ny
nal oxone HC1 may thus be admi nistered to one nostril only. Cenerally, a

phar maceuti cal dosage form conprises an%acti ve agent in a specific anount
in order to achieve a specific effect. Thus, an active agent may e.g. be
30conprised in an anmount of 10 ng in a tablet, i.e. an oral dosage form By
-21 - admnistering such a tablet in one application step to a patient, the
effective amount of 10 ng is provided in the patient's body. As al ready

di scussed aboeueat [Edieosd pritainigQrepifftheingrah bl @Ragdordnaivato MeatMiMstFaaibhon of
an active agent due to the presence of two nostrils. In this respect, it

needs to be umeesesteadsal sarey+this meandpr ewasiphe that tha maset sproe i Sagened outside
adm ni stered . ' [, € ' : :
Fegardi eas. of EERS ok o B b by SRS P BEh e AR
adm ni strati emetatépolumeaneeapgiadi| only or two consecutive admnistration
steps to two nostrils. Both ways, either the single adm nistration step or

the two pénsecutive adm nistration steps are referred to herein as "one
appl i cation StgRern] MdsiiE JARDRE B dHerdit fé‘férg'tcf‘gaée'aﬁtc]a(?ﬁ’&ﬁﬂt 6@8%5@@%%%%1{{' call'y
active anmount, e.g. 1.2 °ng or an anount of equivalent to between I. 3 ny
nal oxone HC1 vdnch iakduoinigte®d my a nmigExalnenikiciti onThep toersinglapgtiilc Atsisetrout | ui d"*  as

used herein preferahly refers to a sqlution co j.sing the.active agent in
27 ssol ved DELve SUoAEABR g B Caa B OHE ARIGR G AT PR ROIBIS ) S8 so
refer to a SWUPREARQM GRORLYEIIBAnAPrERADly. SATRNRIunt A8y BE LM Galagapt (and
optionally further ingredients) in a solid phase di spersed t hr oughout a

flui d phdSe. bevesn pbduirlehmg natoxane HEhend plut il © madaloxenelCbinm daginggmitved”

5 LS, e, 8 ERRLG, Sk bRl B PE EL L g,
t he term "appppleationstepl Alitethatalesn said@fagiosnt @agt eQrivalged bbivken phag €Hs
mg naloxone HCI and about 0.8 mg naloxone HCI in a dosing unit if the total amount
is provided by administration to two nostrils in a single application step. Since the
15  naloxone or pharmaceutically acceptable salt thereof is dissolved in an application
fluid to a specific final concentration, the amount administered per single
administration step corresponds to a specific volume to be administered. In the

present invention, said volume is preferably <200 pl.

20  The intranasal dosage form of the present invention may e.g. be a nasal spray. It is
clear to the skilled person that a nasal spray will in most cases not only comprise a
final volume of <200 pl. Rather, said nasal spray may e.g. comprise 1.5 ml, wherein
a volume of e.g. 100 pl is administered per administration step, i.e. as metered
volume per application. As set out above, priming of the spray may be necessary

25  prior to the application.

The skilled person is aware that due to the presence of two nostrils, intranasal dosage
forms may be administered in a dosage regimen divided into two consecutive steps,
namely a first administration step of half of the amount of the active agent to be

30  administered into one nostril, followed by the administration of the other half into the



The term "bioavailability" as used herein refers to the extent of an active
agent in the systemc circulation and the rate at which an active agent
enters t hwoystendlc circul ati on. The bi oavail ability of pam/ERetizwes7ayent
with respect to different dosage 25 forns can inter alia be eval uated by
conparing the AUCt-val ue (see bel ow) provided by a dosage formto be

anal yzed (e.g. an intranasal dosage form wth the AUCt-val ue provi ded by
an intravenous dosage form Thus, the'@poavailability expressed in % may be
cal cul ated by dividing the AUC -val ue of the dosage formto be anal yzed and
the AUCt-val ue of the intravenous dosage form and nultiplying by 30factor
100. - 22 - The "Cmax val ue" indicates the maxi num bl ood pl asma
concentration of the active agent nal oxone. 5The "tmax val ue" indicates the

time point atbothhnedirit. TaisCHaX ! Wey dfadhR@sth@lbn ib Pre®érhei folieGesehTex is the
time point of the maxi mum observed plasma concentration. The "AUC (Area
Under the CurRpeption gingresredler sglyaied pet wostiHenayreausgider t he pl asma
concentration-tinme curve. The AUC value is proportional to the anmount of
the active 10agent nal oxone absorbed into the blood circulation in total
and i s hence Iaapeauladyfposfeirbernbedimand, alei grédeyt inventibhehisAelateswabnue” is the
val ue for the area uEder t he Pl asma_concentratiop-tinme curve fromthe tine
of adnmi ni St r Attragasal ghammaceulicel desags fosh) compaiiRgHRIOXPNHAT 2 Pacmageistilies ar e

usual l'y cal C%Eﬁe;%ws%iﬂﬂer%@dhlm%ﬁ%n i ARG EPLAR ORI Blweck ARAAS mg Whi ch 15

the term nal se rate constant, Is estinmat usi ng those points
det er mi ned t malosoneHChend groui halmg ogokomeddC] ishdmeist2@d idtf4sallg] wberear med

"t1/2z", which.,s the apparent tern nal phase half-life, is co nl
deter i hed 1 PO SERS T Crdsligrsapbea Yo T B4 Whaa FE R IR e
concentrati ofpd éﬁﬁﬁc@ttﬂn‘%i@?éﬂ’ﬁﬁﬂﬂﬁ@g 2_5@%1. AEASHEROF BQLiMIe@Ng betebRi ty may
be calculated fromthe ratio of the final observed asna

10 about 0.65 mg naloxone HCI and about 0.8 mg naloxone HCI may thus be

administered per nostril, arriving at the above total amount.

However, one may also administer the active agent in a single administration step
into one nostril. Using an identical volume per nostril as for the divided

15  administration to two nostrils, it is obvious for the skilled person that the
concentration of the active agent in the administration fluid then needs to be twice

the concentration in order to provide for the same amount of the active agent.

In another particularly preferred embodiment, the present invention thus relates to an
20  intranasal pharmaceutical dosage form comprising naloxone or a pharmaceutically

acceptable salt thereof, wherein an amount of equivalent to between 1.3 mg naloxone

HCI and about 1.6 mg naloxone HCI is administered intranasally, wherein said

amount is provided by administration to one nostril, and wherein the volume of the

application fluid per nostril is <250 ul. The amount of equivalent to between 1.3 mg
25  naloxone HCI and about 1.6 mg naloxone HCI may thus be administered to one

nostril only.

Generally, a pharmaceutical dosage form comprises an active agent in a specific
amount in order to achieve a specific effect. Thus, an active agent may e.g. be

30  comprised in an amount of 10 mg in a tablet, i.e. an oral dosage form. By



25concentration (Clast) to LanbdaZz. This is then added to the AUCt to yield
"AUCI nf', which is the area under the plasma concentration-tinme curve from
the tinme wbathmissdigtration to infinity. - 23 - circul aPComp2odiosstved by a
| ow tmax conmbined with relatively long plasma half-life of the nal oxone in
the systemc circulation. Mreover, the dosage forns according to the
present invention also display a reasonably hi gh bioavailability in the
range of between about 25% and about 35d5 5 Wt hout bei ng bound to a
scientific theory, the inventors assume at present that said renarkable
effects of an early tmax and/or a relatively long elimnation half-life
(i.e. a sustained action of nal oxone) and/or a rather high bioavailability
could be due to rapid absorption of the whol e anbunt of nal oxone at the

nasal mucous afRiIMEEHe: feWaitehletdh DRk aslicatibih Gbp kS patleat iteadffeRbive hRo@itder to
achieve this effect, 1t appears to be essential to adm nister the nal oxone

inasmll vef &ﬂﬁlgsla@rpwmmtthﬁepqﬂ@%sm@ 6 abrgrdy Gsduatpd(@hay S thexbigadon
correspond t<a éré‘kor ﬂ t?ésn%E%%gfnfrﬂsea’quloE o ah QiR %@Pgadu.?qgme'ptr&enéee&’t ove),

| eaki ng fromt e nos e IS avol fore referably
smal | vol umesioktell oW hisrespecnit repdd fod@tundersfdoditieht theffireal aﬁpnﬁfcﬁ“raalabtyvd)el ow

0.25 m ngpllcatlon f.lui shoulq he used fOL t he adnlnlstratlon Ceneral ly,
the vol umes RESNtREMin{sterse intsangeallysis alyvayp theghoargpeygical SS%C%(F ameuao pl, 40 ul

to 300 jil, éeksﬁllle&%f%\ﬁl%tﬂek the, aggnfﬁg gltﬂ)ﬂ%@%nﬂe'nlcw()ﬁléggac gr %%@nlor?gtratlgﬁ 80 ul

to 120 The present invention Is e seen Int I rmedi at e
medi cal car e siep t@ Oerposy@Enmyy oi answmnvel adreinystiano stsps ftwoiostrits. Both
overdosing. |n most cases, the. overd05|ng is due to an intravenous abuse of

opi oi ds and HY el © S| FAIBHEIS TGS OTghe PHRCQSERLIY apiHstiaen pr esent

invention at sRaBEk rBRKeS ANRerBM¥s PEnASPIBATIER&ES ih hhefind & FTOUAIRthé he
overdosin he opioid in a safe and efficient way, nanely by intranasal

admi ni st rlgu oasireg3heyppadigalty, actiak exonet, Agy | aéngx@lrrﬁrmrg@tén etlepyvadertaen | y

menber, a friend or car addl ately when being
conf ront ed mf?ﬂ‘?ﬁéiﬁvépﬁﬁm nerj (PgﬁMEﬁﬁ gn? é%ﬁﬁg can be initiated
even prior to the arrival of emergency health care personnel which clearly
reduces the risk of either a fatal outcome of the gverdosing 300r pmjor

sequel ae due Tthg terRe apphsaticaifliid” asiised berein nseferrhby sfers ton JQUtHRIAOEHSISING | ends

the active agent in a dissolved state. However, “application fluid” as used herein may
15  alsorefer to a suspension comprising at least some of the active agent (and optionally
further ingredients) in a solid phase dispersed throughout a fluid phase. When
reference to a suspension is made, the term “dissolved” is thus used in the meaning
of “dispersed”. As mentioned below, the formulation used may also be a gel or a
gel-like formulation. Accordingly, the term “application fluid” also refers to gel or

20  gel-like phases.

The term “bioavailability” as used herein refers to the extent of an active agent in the
systemic circulation and the rate at which an active agent enters the systemic
circulation. The bioavailability of an active agent with respect to different dosage

25  forms can inter alia be evaluated by comparing the AUCt-value (see below)
provided by a dosage form to be analyzed (e.g. an intranasal dosage form) with the
AUCt-value provided by an intravenous dosage form. Thus, the bioavailability
expressed in % may be calculated by dividing the AUCt-value of the dosage form to
be analyzed and the AUCt-value of the intravenous dosage form, and multiplying by

30  factor 100.



- 24 - or other carers should thus be provided with an intranasal dosage
formaccording to the present invention when living with a subject having
pot ent i alwban12ais631ver dosi ng of opi oi ds. 5Si nce nal oxone PoE&R2012058792 pr esent
in the systemc circulation of the abuser in a concentration sufficient to
counter the effect of the opioid, an effective anmount of nal oxone has to be
provided in one application step. However, depending on the abuser and the
severity of the overdosing, this ef f ect?ve amount varies and it may t hus be
necessary to carry out a titration by repeated application steps within a
10rel atively short tinme until the effective amount is reached. Typically,
the effective anmbunt of nal oxone can be determ ned by assessing the
subject's respiratory rate, wherein an increase in the respiratory rate

i ndi cates the countering effect of nal oxone. If such an increase should not
be detectabl e upon 15about 5 to about 10 m nutes after adm nistration of
the first nallbroh&agosbie” indieaiesite Besieunbliod phsmadionensiatiprafl the artivened
again by an %%éﬁ%ﬁﬂﬁ@ﬁeOf the subject's respiratory rate. If two or severa
application steps are necessary in order to reach the effective dose of

nal oxone, this is typically referred to as "titration". In the present

case, such titration steps are usually carried out within the first 15 to
20 i nut es. Eé‘eAt%%Z‘rY"’i%llaﬁilF?te?ﬁ]éfUé‘Ferlé‘Hmt%‘iﬁ‘ihé%}l tﬁg%atxwﬁb}wamﬁleed; dp an

i ntravenous agg Wé)?(lisr ﬁﬁ!gpi@ i tirﬁ%(%%ﬁth%%a&ﬁﬁ@ﬂ%%e &@QQH& f:(g}lcént'miolnv when

treating an oploid overdose an r a synptomthereof (see also Exanple 2 of
the present application). Wth the present surprising finding (e.g. with

respect tot I, sa ioavaj lability of nal pxone), a 2 st .preferred
Ctarting amodie S GERERbEeR U e e piirs B AP RY arefultE e it
treatment of .gRicAirgi NEMRENRY TRBNOC vallue i EFDporfBRalTY PRI BMBUNDEf e hicdhus
corresponds to an anount equivalent to between about 1.3 ng nal oxone HCl

and aboutl01. agenj naloxenorhsoried intatles Wped sisgudatipmon tetalj andps bericd @dndsgure for
adninistratigﬂagowgmemﬂgftriI or wherein said amount is provided by
adm ni stration ?8 t nostrils). Amounts of 30 nal oxone equival ent to about
1.3 ng nal oxone HCl, about 1.4 ng nal oxone HCl, - 25 - about 1.5 ny

nal oxone HCl, and about 1.6 ng nal oxone HClL nay be particularly preferred

(13

as typical stldet At taipBignisthe value for the area under t%lle plasma concentration-time
curve from the time of administration to the last measurable concentration. AUCt

15  wvalues are usually calculated using the linear trapezoidal method.

“LambdaZ”, which is the terminal phase rate constant, is estimated using those

points determined to be in the terminal log-linear phase.

20 “t1/27, also termed “t1/2z”, which is the apparent terminal phase half-life, is

commonly determined from the ratio of In2 to LambdaZ.

The areas under the plasma concentration-time curve between the last measured

point and infinity may be calculated from the ratio of the final observed plasma
25  concentration (Clast) to LambdaZ. This is then added to the AUCt to yield

“AUCinf”, which is the area under the plasma concentration-time curve from the

time of administration to infinity.

The inventors have surprisingly found that an intranasal pharmaceutical dosage form

30  as described herein exhibits upon administration an early appearance in the systemic



Anot her typical starting point for an effective anmount of nal oxone may be
an anount 5of equivalent to about 1.2 ng nal oxone HClL adm ni stered

i ntranasaWbyoizsesie applicati on step. Thus, one may admPoir&Per12assrot une of
200 pi application fluid conprising nal oxone in a concentration of
equivalent to 6 ng nal oxone HC1L per ml admnistration fluid 10into a single
nostril in order to provide for an anount of 1.2 ng nal oxone HCL.

Al ternatively, a volune of 100 pi apprﬂéation fluid conprising nal oxone in
a concentration of equivalent to 6 ng nal oxone HCL per m adm nistration
fluid can be adm nistered into the first nostril, followed by the

adm ni stration of another 100 pi application fluid conprising nal oxone in a
concentration of equivalent to 6 ng 15nal oxone HCL per m adm nistration

fluid into tRkecseeonchdivastbyla lof thiak Raibiel YvithoeRitiEly |GHIRnSd Rd1f-Bfevsl une
of 150 pi application fluid conprising nal oxone in a concentration of
equi val ent t chenaleranglinibemestpiaic gsplation ddpiaever therdossgerfotmgageptdingtosi ngl e

nostril in or i de f ok- . . .
A ter nat | vel e bretil Bty AR, B0RNRa0R ngh SR ROR M ATl o 1
concent r at i ohetfecagbomasenind abo8t 33yonal oxone HCL per ml administration

fluid may be admnistered into the first nostril, followed by the
admi ni stration of another 75 pi application fluid conprising naloxone in a

concentrati ORyQfif glﬁ’l‘ﬂ% %loﬁﬁﬁ tol qps[cgengtﬂlc l@l?éo%?ﬂ Qﬁ'@inb‘&}toﬁ%‘ésﬂi‘ﬁe ﬁ%%s@ﬁlsthﬁt?stafdo n

fluid into 25the seco nostri ternatively, one may adm nister a
vol ume of 10Q@emarkalgplkeitfeets pbhm édrlyi tchas anbior g irelativedt lomgrbmimtian helfddatireat i on

of equivalent to 12 . nal oxpne HCl per dministration fluid. into a
ol ngl'e nost r i1SHTATEY ABIONES PBRBOTHATBE *HneBanEioBrs BB e P haFikbhe  HCL
Al ternativel Yapi@ayQrptidd @fthORhdle atidRhi SHal Xdné hikhe nEQMULSisYHembradd -
nal oxone in a concentration of equivalent to 12 ng nal oxone HCl1 per mi
which displays a high vascularization. In order to achieve this effect, it appears to be
essential to administer the naloxone in a small volume such that the loss due to
swallowing (which would correspond to oral administration with a low
bioavailability, see above), leaking from the nostrils, and the like is avoided.
Therefore, preferably small volumes below 0.5 ml of application fluid, more
15  preferably below 0.25 ml application fluid should be used for the administration.
Generally, the volumes may be in the range of 30 pl to 400 pl, 35 pl to 350 pl, 40 pl

to 300 pl, 50 pl to 250 ul, 60 pl to 200 ul, 70 pl to 150 pl, or 80 ul to 120 pl.

The present invention is to be seen in the background of immediate medical care in
20  emergency situations, namely in case of opioid overdosing. In most cases, the
overdosing is due to an intravenous abuse of opioids and may result in
unconsciousness of the abuser. With the present invention at hand, naloxone may be
administered in order to counter the overdosing of the opioid in a safe and efficient
way, namely by intranasal administration.
25
Moreover, naloxone may be administered by a family member, a friend or a carer of
the opioid addict immediately when being confronted with the overdose situation.
Thus, treatment can be initiated even prior to the arrival of emergency health care
personnel which clearly reduces the risk of either a fatal outcome of the overdosing

30  or major sequelae due to the overdosing. In such a scenario, family members, friends



adm nistration fluid may be adm nistered into the first nostril, followed
by the adm nistration of another 50 pi application fluid conprising

nal oxone wo 2a1¢da1ent rati on of equi valent to 12 ng nal oPOm&EPRIGR/0pIP2 M

adm nistration fluid into 5the second nostril. Another typical starting
point for an effective amount may be an anount of equivalent to about 1.6
nmg nal oxone HCl admi nistered intranasally in one application step. 10 Thus,
one may adm ni ster a vol une of 200 pi 'gﬂpl ication fluid conprising nal oxone
in a concentration of equivalent to 8 ng nal oxone HC1 per ml adm nistration
fluid into a single nostril in order to provide for an anount of 1.6 ny

nal oxone HCl. Alternatively, a volunme of 100 pi application fluid

conpri sing nal oxone in a l1l5concentration of equivalent to 8 ng nal oxone HCl
per m adm nics bitet i:a}srsfsh@mdtmrbe?@o\aa@ﬂ Wit b (iRnhdal QosaBe fdrhy fkomast toi | ,

foll owed by the adm nistration of another 100 pi application fluid

conpri si ng nahoiesrat inyerfigiowkaniviag Wik agubiegihayigaintentiel Br gy onendesibee HCL
per m adm nio§5éi%§dson fluid into the second nostril. 20Alternatively, one
may adm ni ster vol une of 150 I A application fluid conprising nal oxone in
a concentration of equivalent to 10.7 ng nal oxone HC1L per ml adm nistration
fluid into a single nostril in order to provide for .an anoupt of 1.6 ng

nal oxone PCL.SINQer@xans Heady fo be pigpantin E%‘F systergic carﬁbharlewf Ll apwr Y &onpri si ng
nal oxone in g i LV, : er m
25adm ni str at% f’%‘%ﬂﬁ?‘ﬁ%&%@ tgg gg@n“%rl tglt3 gf?&ecé%l?%htjeg’pt?%gqaﬁ%?fse? ﬁﬁé;%{lériﬁ%,opf ol | oned
by the adm ningloxaté loas tobe armidedrin Bbe ppplepipdn sep.iowdviey iddpadimgr ansthag

nal oxone in a conce(gthlgati on o} egui val.ent .toff'LO.7 nal oxone HClﬂper m
adni ni st rat i RIS BRUTEAPETIoNET L8 O3HEOTBS s eitectiveamoungy3ifs agd {idpRat i vel y,
one may adm Rh&iRMeBesaY Y8 Barf okQQitRitioR PR rbSeatdddPphiéabiof sepsRithil 19 nal oxone
in a concentration of equivalent to 16 ng nal oxone HClL per ni

admi ni st A8t i eelativaly shariime anil thg pdeqiygtamount ig reaclled to provi de for an
amount of 1.6 ng nal oxone HCl. Alternatively, a volunme of 50 pi application
fluid conprising 5nal oxone in a concentration of equivalent to 16 nyg

nal oxone HCI T@fcally, tAélsfifettivt hatoutbffnaltxdnéresn teed e midtyedsedsintige t he first
nostril, followed by the administration of another 50 pi application fluid
conpri si ng narRGrigCHMaEOTY GReShRe e aB AN ease uthgdpeiptan rasindisatesithscone HCL

per m adm nicéﬁﬂt@ltililé)gffgclt U fhibfn. RGP ERBLa8ORbId not be detectable upon

15  about 5 to about 10 minutes after administration of the first naloxone dose, a second
dose should be administered, followed again by an assessment of the subject’s
respiratory rate. If two or several application steps are necessary in order to reach the
effective dose of naloxone, this is typically referred to as “titration”. In the present
case, such titration steps are usually carried out within the first 15 to 20 minutes.

20
A particularly preferred typical starting amount for an intravenous administration of
naloxone corresponds to about 0.4 mg IV when treating an opioid overdose and/or a
symptom thereof (see also Example 2 of the present application). With the present
surprising finding (e.g. with respect to the intranasal bioavailability of naloxone), a

25  most preferred starting amount of naloxone administered intranasally for use in the
treatment of opioid overdosing and/or at least one symptom thereof thus corresponds
to an amount equivalent to between about 1.3 mg naloxone HCI and about 1.6 mg
naloxone HCI (wherein said amount is provided by administration to one nostril or
wherein said amount is provided by administration to two nostrils). Amounts of

30 naloxone equivalent to about 1.3 mg naloxone HCI, about 1.4 mg naloxone HCI,



10 Still another typical starting point for an effective amount nmay be an
anount of equivalent to about 2.4 ng nal oxone HCl1 adm nistered intranasally
i n one appbi2eEti56317st ep. 15Thus, one may adm ni ster a veChmP2ab/o2€902 | A
application fluid conprising nal oxone in a concentration of equivalent to
12 ng nal oxone HC1 per ml adm nistration fluid into a single nostril in
order to provide for an anount of 2.4 nal oxone HCl. Alternatively, a
vol une of 100 pi application fluid conﬁ i"si ng nal oxone in a concentration
of equivalent to 12 ng nal oxone HC1L per ml admnistration fluid can 20 be
adm nistered into the first nostril, followed by the adm nistration of
anot her 100 pi application fluid conprising naloxone in a concentration of
equi valent to 12 ng nal oxone HClL per ml administration fluid into the

second nost riaboutAl 3 RighaldxveE VICI. M aBBYt 186l Fighiafdx@he BICI ahdyrBR pakticLBR1yPI
application fluid conprising 25nal oxone in a concentration of equivalent to

16 ng nal oxomeetprad gty pighl st p®ovEsi on fluid into a single nostril in
order to provide for an anount of 2.4 ng nal oxone HClL. Alternatively, a
volume of 75 pi application fluid conprising nal oxone in a concentration of
equi val ent t c\nbfhergypicdl stating gdicl fpedn ¢ffecaderambsitiofhhlorofd maybermy ataeunt

adm nistered intq the first nostri), foll d. by the 30adqinistration of
anot her 758 piof sppralendite ahout|ll Bead P?%Hﬁg\gﬁm%%ﬁ%lmwn%al y pigone
concentratiog{gﬁaﬁgyg% lent to 16 ng nal oxone HClL per ml administration
fluid into thg second hostril. Still alternatively, one may adm nister a
vol ume of 100 pi application fluid 5conprising nal oxone in a concentration

of equivalent_ to 24 al.oxone HCl p admi ni.stration fluid jnto a

o ngl'e. nost r IHuRSHEHRrATt 0 raaTIea 200 MRS etioh Do s iithegelietc

Al ternativel Yy 3 @oN@hi#BorAsf calivRlenfiRR me@hioRBnd HEI ferGRMRImhifisRgtiSiAfigdone in a
concentration of equivalent to 24 ng nal oxone HC1l per m adm nistration

flui d mayObe izfd@istigde eostidl 1herdsr thprovideder groameynt of 1 glmgudlaxeng Hble

;Oadm' nistr atAl%?na%fve@/,ng g/g'l%neSo(% le u?%?phk%f%t% H&dfclorlﬁip%sﬁl(g)qlgfoixgtilen % anal oxone in
concentration of equivalent to 6 mg naloxone HCI per ml administration fluid can be
administered into the first nostril, followed by the administration of another 100 pl
application fluid comprising naloxone in a concentration of equivalent to 6 mg

15  naloxone HCI per ml administration fluid into the second nostril.

Alternatively, one may administer a volume of 150 pl application fluid comprising
naloxone in a concentration of equivalent to 8 mg naloxone HCI per ml
administration fluid into a single nostril in order to provide for an amount of 1.2 mg
20 naloxone HCI. Alternatively, a volume of 75 pl application fluid comprising
naloxone in a concentration of equivalent to 8 mg naloxone HCI per ml
administration fluid may be administered into the first nostril, followed by the
administration of another 75 pl application fluid comprising naloxone in a
concentration of equivalent to 8 mg naloxone HCI per ml administration fluid into

25  the second nostril.

Still alternatively, one may administer a volume of 100 pl application fluid
comprising naloxone in a concentration of equivalent to 12 mg naloxone HCI per ml
administration fluid into a single nostril in order to provide for an amount of 1.2 mg

30  naloxone HCI. Alternatively, a volume of 50 pl application fluid comprising



concentration of equivalent to 24 ng nal oxone HC1 per ml adm nistration
fluid into the second nostril. Yet another typical starting point for an
ef f ect i vewarmontse3tay be an anmount of 15equi val ent to ab®at/EP2@20887921 oxone
HC1 administered intranasally in one application step. Thus, one may
adm ni ster a volunme of 200 pi application fluid conprising naloxone in a
concentration of equivalent to 16 ng nal oxone HC1 per m adm nistration
fluid 20into a single nostril in or der %P0 provi de for an anount of 3.2 ngy
nal oxone HCl1. Alternatively, a volune of 100 pi application fluid
conpri sing nal oxone in a concentration of equivalent to 16 ng nal oxone HCl
per mMl admnistration fluid can be admnistered into the first nostril,
fol | oned by the adm nistration of another 100 pi application fluid
conpri si ng NakXeREin Accac&RREBRLF ajuiedleffto 2 viddl @idhe HT1}er A 25nal oxone
HC1 per m admnistration fluid into the second nostril. Alternatively, one
may admi ni st @dmanigtetigrdlupd mag e gimypgieted stp dhe finstnastrd ofpbovetl By theal oxone in
a concentratign. [ - - . adm ni stration
fluid into aagﬁhfg%fea‘?%ﬁs‘??#‘F‘H.&n%@é?’ﬁ%%@%?@E%Oéée”iﬁ*asr %‘H“?‘g"rr%l?ﬁ? ot 3 2 mg
30nal oxone HCenceAlrhtdsmatt dqudlajent f Moy il oebne/H Cpperapipddngiaistratior flwid dnto
conpri si n% - 29 - (Pal oxone in a concentration of equivalent to 21.4 ny
nal oxone PCL tfetecod BRstilni stration fluid may be administered into the first
nostril, followed by the adm nistration of another 75 pi application fluid
conprising nal oxone in a concentration of equivalent to 21.4 ng nal oxone
HC1 per ml adwmothes typatal startfniguyiothtifot o Gtdveve anowmd nmaystier dnl am@tnit bf
alternatively, .one may, admi pni ster a v of. 10Q.pi appli.cation fluid
conpr 121 ng. nieRare RO A ARt Pl e Rt e At R nal oxone HCL
per m adm niagﬁlli@%ﬁ)@teﬁ' uid into a single nostril in order to provide for
an anount of 3.2 ng 10nal oxone HCl1. Alternatively, a volune of 50 pi
applicatil®n fluid conprising nal oxone in a concentration of equivalent to
32 ng nal Oxo%usﬁ%}le Fr)neary a@minister a volume of 200 ul application fluid comprising naloxone
in a concentration of equivalent to 8 mg naloxone HCI per ml administration fluid
into a single nostril in order to provide for an amount of 1.6 mg naloxone HCI.
Alternatively, a volume of 100 ul application fluid comprising naloxone in a
15  concentration of equivalent to 8 mg naloxone HCI per ml administration fluid can be
administered into the first nostril, followed by the administration of another 100 pl
application fluid comprising naloxone in a concentration of equivalent to 8 mg

naloxone HCI per ml administration fluid into the second nostril.

20 Alternatively, one may administer a volume of 150 pul application fluid comprising
naloxone in a concentration of equivalent to 10.7 mg naloxone HCI per ml
administration fluid into a single nostril in order to provide for an amount of 1.6 mg
naloxone HCI. Alternatively, a volume of 75 pl application fluid comprising
naloxone in a concentration of equivalent to 10.7 mg naloxone HCI per ml

25  administration fluid may be administered into the first nostril, followed by the
administration of another 75 pl application fluid comprising naloxone in a
concentration of equivalent to 10.7 mg naloxone HCI per ml administration fluid into

the second nostril.



adm nistration fluid may be adm nistered into the first nostril, followed
by the adm nistration of another 50 pi application fluid conprising

nal oxone wo 2a1¢da1ent rati on of equi val ent to 32 ng nal oPOm&EPRIGR/0pIP2 M

adm nistration fluid into 15the second nostril. It can also be preferred to
start with an anmount of equivalent to 4 ng nal oxone HCl, 6 ng nal oxone HC1,
8 ny nal oxone HCl, 10 ng nal oxone HCl, 12 ng nal oxone HCl, 14 ngy nal oxone
HC1L or 16 ng nal oxone HCl, wherein saird’amounts are pref erably 20provi ded
in 2 x 100 pi application fluid for two consecutive adm nistrations to two
nostrils in one application step. It mght be preferred to exclude an
anount of equivalent to 1 ng or 2 ng nal oxone HC1 adm nistered intranasally
as starting point. It needs to be understood that the above nentioned
second adm niSsliraitein@tvell Sdhe mayCadnZRiste aGONHRCHT 10061 agplidatish flald on to the
second nostril, is not regarded in the present invention as a repeated

admi ni st r at i 6AMPERIngnplogeRA AnenpIBAEon Redbyalerddo bomg nadexoap bltd per mb
adm ni strati T INEN - i t e cond
nostrit are fapkfebdtulidhn e Shblendhid MR BOUE foah Ak de BEPUTE
preferred tonaldgoig HCerAltdieativalyox @bkinienfdioeul applidatian iflaid ingpistgnpri sed of
two consecutive adm nistration steps, .each conprising 100 pi application
fluid, to’thdaloxgneihsyGaneentrafipn @g?HLFY?rl?fHé? Ipghradexone 88106 M uch an

| icati L ha ey ticall
appl i cation gj Pm%t e%ntq‘lu‘?c'i ﬁ%?%@@&&gflét%d%oﬁﬁt&i% tlﬁrfo@lo%é%gglﬁefu Lcally

accept abl e 5salt reo he application I's between valent to
6 ng nal oxonedkGiistpaion i asgthéni Watli applidation dluahcbndyismg maddanemea HC1 per ni
application fluid ref erably between eguiv t to 10 . nal oxane HCl per
o P appti cat i SATGREO SO0 gt Fal SR8 AEIONAE HE D LB TR R GRE. o e
preferably bgtagemesiimal ent to 20 ng nal oxone HC1 per ml application
fluid and 60 ng nal oxone HC1L per ml application 10 fluid, and nobst

pref erabll) between equivalent to 20 ng nal oxone HCL per m application
fluid and 50 g nal,axone 1 per. . ~application fluid. .In this up, a
par t cut ar Ty ooy PLEPEa e oM AR dhEREY O ey s liedaf ool
accept abl e saltivhlesr©about2.4 Mg RRlohe 8lA1 @dmidiste@d igrdaiaNgen oggui val ent to
18 nmg nal oxone HCL per ml application fluid and 20 ng nal oxone HCL per m
appl i cati on RPRIi@eBSISAoul d the starting dose be insufficient as effective
nal oxone dose, another application step may be necessary. In this case, a
titration to the effective anount is carried out (see above). Thus, a
second daSe rThys lbaeadhy adnshieteed yolher @200 $dbppl&at omn fduidasen ppis eicerabdxoye
corresponds to the initial first dose adm ni sterﬁg, i.e. it. canq?l;ff .50

equi val ent t & & SONGeRUrALANESABIVRIeRt to1 Zgmggalexenpddfhbree! adminisigfigiflidone Hel
or 3.2 g nak@¥anehdiGlostiiNn drdd & flovRE ErRCdhdRRALE 293hgnAsERRdId0Se Ay

correspond to an amount equival ent to between about 1.3 ng nal oxone HCl and
about 1.6 nyAlwrmtionk, HEalumedrle) ml sppldatwriimd dosppisiogindkeetofyyin a

2t i St at o, L8205 A02hMleofTo 1S b3 ACRRY adofoBL YA 5La e
20 be administered into the first nostril, followed by the administration of another 100
ul application fluid comprising naloxone in a concentration of equivalent to 12 mg

naloxone HCI per ml administration fluid into the second nostril.

Alternatively, one may administer a volume of 150 pl application fluid comprising
25 naloxone in a concentration of equivalent to 16 mg naloxone HCI per ml
administration fluid into a single nostril in order to provide for an amount of 2.4 mg
naloxone HCI. Alternatively, a volume of 75 pl application fluid comprising
naloxone in a concentration of equivalent to 16 mg naloxone HCI per ml
administration fluid may be administered into the first nostril, followed by the

30  administration of another 75 ul application fluid comprising naloxone in a



25 As for the first dose, the admnistration of the second dose may

conprise a single admnistration step only, i.e. to one nostril, or may
conpri se waoassacut i ve admi ni stration steps to two no®CHiHP0I2058YpLer t O
provi de for the one application step. - 31 - In sone cases, it nmay be

necessary to apply a third dose or even a fourth or fifth dose of nal oxone
in separate application steps in order to achieve the desired effect. It
needs to be understood that all the abd¥e nentioned application steps are
to be 5seen as steps carried out during the initial treatnent phase,
typically within the first about 15 to about 30 m nutes. As al ready
nment i oned above, the inventors have surprisingly found that a sl ow
elimnation pattern is achieved by the present invention. Thus, a repeated

adm ni strat i @Bn@htrR@brOSQRYRI ARyt ROL6 BE nBRKEESHCY perlill AnsiaT¥Ba@MEMN Ga$ht0T
cases, it may, however, be necessary to re-adm nister nal oxone intranasally

or by a diff dkeseeondrgstili n order to namintain the countering effect. Such a
re-adm ni stration may e.g. be necessary after about 2, 3, 4, 5 or 6 hours
following the first adm nistration (wherein the first adm nistration may

i ncl ude seversaill atpplaticely | @ widyeqpbnidister agotunee ofiO0I Alapplidatiah flai) . 15 When
re-adm ni stering .nal oxone via the intranasal route, the sanme dgses and

vol unes as i KAMPHFEA NalgQRe gycopeeni@ian ofrpryivaleniite 24 menexens A Peom! dose

preferably C%@ﬁﬁ&%%ﬁ ffu?(? ] Eih%l%tno i?ﬁq G ﬂaia{;?&x%?ﬂur aﬁ%lﬂ%uﬁﬂ&?é?&fng
preferred enbodi nent, at |east onhe of the intranasal pharnmaceutical "dosage
form as descmalvedndhHCk| Altdrsatoelyhi welinw dafid0gr appli casioni sloud am@sdigor

i ntravenous dolsage form co%i Si Eg nalloxong. Thus, th?{élnt rg}gasal

phar maceut i cdf do8age ?%‘F?P_rt N BECHE YA ATLLR ?8@_ PEPC L0 T Qlbsequent to
the adm ni st pagiQRrfontrhed mAY baAuSaHiteled RFARY fidstidsBVenPesedosage form
conpri si n(OJ nal oxone. Such a 25conbi ned admi ni stration may be hecessary

dependi nd0 on agdméenigietigntof erotbér 10nd apnhgasion fhugd eranpriseng redoxond imi | | usual |y be
j udged by trained. nedical pers . Wen col[fﬁ' ning, the esent .i.ntranasal
mni strat i SRarEneao: e REIBE R re BERaFETR) PAOd e B v hbon P
can be pref ertfieegdcbhtbtosatiout 0.4 ng to about 2 ng nal oxone are adm ni stered
i ntranuscul arly and/ or intravenously.
Yet another typical starting point for an effective amount may be an amount of
15  equivalent to about 3.2 mg naloxone HCI administered intranasally in one

application step.

Thus, one may administer a volume of 200 pul application fluid comprising naloxone
in a concentration of equivalent to 16 mg naloxone HCI per ml administration fluid
20  into a single nostril in order to provide for an amount of 3.2 mg naloxone HCI.
Alternatively, a volume of 100 pl application fluid comprising naloxone in a
concentration of equivalent to 16 mg naloxone HCI per ml administration fluid can
be administered into the first nostril, followed by the administration of another 100
ul application fluid comprising naloxone in a concentration of equivalent to 16 mg

25  naloxone HCI per ml administration fluid into the second nostril.

Alternatively, one may administer a volume of 150 pl application fluid comprising
naloxone in a concentration of equivalent to 21.4 mg naloxone HCI per ml
administration fluid into a single nostril in order to provide for an amount of 3.2 mg

30 naloxone HCI. Alternatively, a volume of 75 pl application fluid comprising



- 32 - As can be deduced fromthe exanple section of the present invention,
an i ntranasal dosage form conprising nal oxone dissolved in a small vol une
provi des worom/1563¥7t nax, a hi gh bioavailability and a reCatbire@kpssiong
elimnation half-life. 5Conpared to oral dosage forms conprising nal oxone,
the bioavailability exhibited by the intranasal dosage form of the present

i nvention seens to be higher by a factor of at |east about 10. Also, the
tmax seens to be | ower conpared to t he 2®max of an oral dosage form
10Conpared to intravenously adm ni stered nal oxone, wherein the

bi oavailability is set to 100% (and used as reference), the bioavailability
of a dosage form of the present invention seens to be reasonably high.

| nt ravenousl y admi ni st ered nal oxone di splays a fast onset of action within
about 1 to 2nRIcRBAEH,a WALEhras68 BB cdidvdIent@dly 45hd Bi1bkohellACH @k nilhan the onset
of action by a dosage formof the present invention. 15 As confirned by the
study descri Béannisiratioa fagdmgy be sdwtnigereainte e fyserasttl, fohlowied by hhe

i nt ravenousl LAl X i hi k1T ion:half life of
about 60 1o SO HAEh S S e SHRAPoRKELR e Al AR

i ntravenous! yorchiirati @t f egdivaknoolied medial oxeae B ppeatl edhiaiktiatios fluatihon or a
continuous infusion in grder to 20avoid the recurrence of the synptons of
opi oi d over d&& ¥¥§ondiRsHilas e.g. respiratory depression. Cearly, this

i ntravenous re-admnistration or continuous infusion is acconpanied with
drawbacks such as the need for qualified nedical personnel wth the
repeat ed 25danfedteofatingdgddireshaycddniinistar y votunidhef 198ad applicaonn flord a cont i nuous
i nfusi on by such.gersonneln Thi s n%é.be gverc?ne %ézthe osagggaorn1?f t he
present i nveSPTBHEE ARIGX PN AROPSHEEL PN QbeH ¢ fora2 BYS MAfXoB et m

i nvention di gBma¥stdiofiul Mad b SiRglR@loktrl if Srdef toaReH e BRUBMoulO B2 mg 33 -
Thus the pharnmaceuti cal dosage forns of the present invention seemto be

parti cul aP| y neloxpadmHEl.iAtesnatizely, & viblmedehi i 1 tappleestipn flgakeongirisgig opi oi d
over dosing | %@%&g&r intaocoﬁl%%’p‘?{)aﬁgn tng%u%’ﬁé&?S L0 ANTLQhe HRG RY [Pt Os ther eof,
such as e.g. respiratory depressi on.

administration fluid may be administered into the first nostril, followed by the

administration of another 50 ul application fluid comprising naloxone in a

concentration of equivalent to 32 mg naloxone HCI per ml administration fluid into

15  the second nostril.

It can also be preferred to start with an amount of equivalent to 4 mg naloxone HCI,
6 mg naloxone HCI, 8 mg naloxone HCI, 10 mg naloxone HCI, 12 mg naloxone HCI,
14 mg naloxone HCI or 16 mg naloxone HCI, wherein said amounts are preferably
20 provided in 2 x 100 pl application fluid for two consecutive administrations to two
nostrils in one application step. It might be preferred to exclude an amount of

equivalent to 1 mg or 2 mg naloxone HCI administered intranasally as starting point.

It needs to be understood that the above mentioned second administration step, i.e.
25  the consecutive administration to the second nostril, is not regarded in the present

invention as a repeated administration for titration purposes. Rather, as outlined

above, the administration to the first nostril and the administration to the second

nostril are regarded as one application step.



5 Preferably, the intranasal dosage formis a nasal spray, a nasa
mucoadhesi ve dosage formor a Miucosal Atom zer Device, all of which can
easi |y bewaadnimiseiiered not only by trained nedi cal persecmna@P2aosabso by a
medi cal |y untrai ned subject. For the present indication, it is preferred
that the intranasal dosage form corresponds to a 10devi ce capabl e of
functioning in a supine position as well as in upright position; such
devices are clearly preferred in the pﬁ@sent i nvention (see al so device

referred to above). The formulation which is used in the intranasal
dosage formmay be a solution, a 15suspension or a nasal gel / gel-like
formulation. Gel or gel-like fornmulations may particularly be used if

addi ti onal sustained rel ease of nal oxone is ainmed at. Typi cal

phar maceut i caf ca@eeh@bBNbs ptes@eed tB allmidi &Bieda haloRbmein@ink @psli@tien kigpwn to the
skilled person and can be used for the formul ations accordi ng to the
present 20i n¢emprisad of thpsonseshilieasdnypistatinn seps/ eqsbcamapbingtl0 ghhancer as

el | as bl ndbSicah BUFL % MO0 NSz R HNGIGRLE DA bOulgnsKi L L ed

person. The s erson s er awar VPl car reagents
such as a t onpglidayioagepthat thduvhtentsatian sHhalexdne oa aphasedcestivally acedpaabesi t y
agent or a gelling agent may be use in the formulation. 25Particylarly
preferred’is S@lﬁ@et@gnmhe&pﬂla%aapn glmdaly betpyrga eqyielendy cemgnalgyeneHahees) ~ spray

conprising a bRGtR i EAND Sk RgiRahLxen 1 &R JeReytd et
accept abl e sgﬂ?‘%?ﬁ%rngo |1dr:1 an angu%to g]% ec@w??/a| e%)tp P% > o.aéﬂﬁ%@n"’!é’ oxone HC1
di ssol ved i nbatweapphuicaentan 10Ing dalofore WO pemenl apldcrtiph fluRbartd Wuhgr | y

preferred can be t se of 0,.6 al oxone HC1 jn an application fluid of
D ol ume of - Tabpte Bel BBt ampica Bid JhoRgrsisanl by ehalh Bracme! on
step conpri Sinaﬁxbﬂ@H@SP &%Péﬂplﬁ@atﬂﬁm&!i ahd 86 h%rlﬁlléx%ne}@per ﬁlh@pﬁli&@ﬁ&PSt rils
would thus result in the %[rrow sion of an amount of 1.2 nginal oxone HC1.

©

Most pr efl@r r épid, endmoshyarerabdy betwvigen equavilentdo Be mgstahoxene HCl pes sl my nal oxone
HCL and 0.8 IRaRAEK AR H750%h RELYSRIHEP R ik R H. K R Ghugad 2bout
particularly preferred concentration of naloxone or a pharmaceutically acceptable salt
thereof in the application fluid is between equivalent to 18 mg naloxone HCI per ml
application fluid and 20 mg naloxone HCI per ml application fluid
15
Should the starting dose be insufficient as effective naloxone dose, another
application step may be necessary. In this case, a titration to the effective amount is
carried out (see above). Thus, a second dose may be administered, wherein said
second dose preferably corresponds to the initial first dose administered, i.e. it can be
20  equivalent to 1.2 mg naloxone HCI, 1.6 mg naloxone HCI, 2.4 mg naloxone HCl or
3.2 mg naloxone HCI. In a preferred embodiment, said second dose may correspond
to an amount equivalent to between about 1.3 mg naloxone HCI and about 1.6 mg
naloxone HCI (wherein said amount is provided by administration to one nostril or
wherein said amount is provided by administration to two nostrils).
25
As for the first dose, the administration of the second dose may comprise a single
administration step only, i.e. to one nostril, or may comprise two consecutive

administration steps to two nostrils in order to provide for the one application step.



Alternatively, one may use 0.8 ng nal oxone HCl in an application fluid of a
vol ume of 100 pl per dosing unit of the nasal spray. One application step
conpri si Nyot2a/156313ecut i ve admi ni strations to the two n@stTmPR&2mwssrbr t hus
result in the provision of an amount of 1.6 ng nal oxone HCl. The nasal
spray may in total conprise at |east 10600 pl which appears to be
sufficient for at |least five dosage units and residual volune needed e.g.
for primng. Cearly, re-application fél-an initial titration or for
application at |ater stages should be possible using such a spray.
Generally, the follow ng vol unes per dosing unit may particularly be used
in the 15nasal spray according to the present invention: about 25 pl, about
50 pl, about 70 pl, about 90 pl, about 100 pl, about 120 pl, about 130 p

or about 140 Ipkem&aiseiTel BEP belREREdab) RGphbhiea MirdAdsPbBERR aGulivEoCRfth BEse
obtained in clinical trials, first by once-off intranasal adm nistration of
the active agéntloxencorseprarste applirahpepteps intqsder to actpeyestbp desirpdeftisftood pl asma
val ues of the individual test persons are then averaged, e.g. a nmean AUC,
Crax and tmax value is obtained. In the context of the present invention,
phar macoki nefli teepatoiirelest@dahatall tAdhovenmentianet dpplixaticaf segpstace toeben val ues.
Further, in the context of thg pregent-invention in viv paﬁangtﬁrs such
as val ues>f oseeRIE, Stepssarried ppiduringrthe niial dreatmen Bhase oy Pigally, withgghafirdd af t er
25admi ni stratj f i+nal e i 3 y human
subj ect s. |f5%@%9%&8gﬁ?ﬁg?f@“g%?éﬁ%?gggygﬁ?ﬁ&gg%ﬁég%%?%@35“ IesqJ)?(,gnd AUC are
nmeasur ed f or shwpailsingly floundithasabioecdlisyingtheypatiem is yphieadd by thbpaisered by
measuring the develgﬁﬁgnt of %qug Elasna ahues over tbne in a test

popul ati on of MABPPYxi MatEieheH e IEUBIURR} ?ﬁ%ﬂ BORIHEMOL BB EEELY Regul at ory
bodi es such as the European Agency for the Evaluation - 35 - of Medicinal
Product s éENEA) or the Food and EXU%»Adninistration (FDA) will wusually
accept daba dbseimeeverflowons eases, 120y hopavarekq ngsessgorts re-Rdmirastainajoxane

par amet ers O%t%{nnse roerlbataediﬁf0 rerslti r%gjteem%ofe? arcrilrrlin?iig Ithreatoi I?trériﬁt ¢ . §5g C%The term
"heal t hy" human ST LY B T RICE OB IS B TIF &F R AL a‘i?plcag mal €61 ¥ enal e
of usually Caelad@inddira8ibh @iay . b navRkaygaftviadbees2. a8 4 £a86 Hourb €lIwWing Wi ght
and physiol ogi cal paranmeters such as bl ood pressure etc. Healthy hunman

subj ect s for TiHadpipipegios (hetehethg fiss adminisijasioninggy iaelade sqveral applicetion di ng

to inclusion iﬁ Glik&Bhi @ whi ch are based on and in accordance
with reconneﬁ g?ﬁ@ﬁgiggltﬂ%qgf%ﬁt%rnational Conf erence for Harnoni zati on of

Clinical 13rials (ICH. For the purposes of the present invention, healthy

subjects may he identified according to .the inclusion and exclusion
Sriteria as JUBH HAHTIRSERES BRKHIGa HieripGppasal route, (he same doses an

volumes as indicated above may be used. Thus, said re-administration dose

preferably corresponds to the first dose administered.

20 In another preferred embodiment, at least one of the intranasal pharmaceutical
dosage form as described herein is combined with an intramuscular and/or
intravenous dosage form comprising naloxone. Thus, the intranasal pharmaceutical
dosage form may be administered prior to or subsequent to the administration of the
intramuscular and/or intravenous dosage form comprising naloxone. Such a

25  combined administration may be necessary depending on the condition of the subject
to be treated and will usually be judged by trained medical personnel. When
combining the present intranasal administration with an intramuscular and/or
intravenous administration, it can be preferred that about 0.4 mg to about 2 mg

naloxone are administered intramuscularly and/or intravenously.

30



Further preferred enbodi nents of the present invention relate to: 15

1. An intranasal pharnaceutical dosage form conprising nal oxone or a

phar macewpDcaldyg6rccept abl e salt thereof dissolved in arcampéicassion fl uid
to a final concentration of between equivalent to 5 ng nal oxone HCl1 per ni
application fluid and 100 ng nal oxone HCL per m application fluid,
preferably of between equivalent 20 to 5 ng nal oxone HCL per ml application
fluid and 70 ng nal oxone HCL per m apé?rcation fluid. 2. Dosage
formaccording to 1, wherein a volune of between 200 pi and 50 pi of the
application fluid, preferably a volune of 200 pi application fluid, nore
25preferably a volune of 100 IIl application fluid is adm ni stered per
nostril. 3. Dosage formaccording to 1, wherein said fina

concentr at i on\g dantbetdegied i haleRMhpleGe&tidn dTBhdBleson N ehiidh, BR intfinasal
application fluid and 33 ng nal oxone HC1 per ml application fluid. - 36 -
4. Dosage forasagedomyroraptvngnalgkaeddissolyed 41 uppalbiolpoe previdesdpr f &at i on
fluid, prefer Y. J4. i i | ui dp: §-S.: L Rh-gt ered per
nostril . AR, a&@b%@%@éia%g%&lédcgg%%yl?gé %}m\iﬂi‘“el?%%@%%‘%’d fi nal
concentration is 5 between equivalent to 8. 5 ng nal oxone HC1L per mi
application fluid and 44 ng nal oxone HClL per m applicatjon. fluid.
Dosage fof m SCERRERGE oy deSaggderas sPmprisHleifeoxone 18 wvalkgﬂw gxltipigge by
preferably of /5 pi J I i i gl ] 0
B msage T or e B e B e B Bt ween
equi val ent t at k3strjoutallOo Adsve thd@hap ecennd tode pdweratomgrardd tuitlee taract o @n rwgpl

nal oxone HCl per gi application fluid. 158. Dosage form according to 7,
wherein a voldQHA8eSP™00 111 application fluid, preferably of 50 111
application fluid, is adm nistered per nostril. 9. Dosage form
according to 1, wherein said final concentration is between equivalent to
18.5 ny gm oxenwapditopeiravighousppidnaiaisiased rdloxanearwhergin thebravielabiliones 6C1 per

m | i i oui d. , . for. di , i
Do amp! 0F 850 0 iid yssd ms petitpndS RS Fion QTRLAGY BF €488t forth ot REREINE | i o

i's adm ni st efi@@nf6f sée@sith bk reasonably high. Intravenously administered naloxone displays

6.

a fast onset of action within about 1 to 2 minutes, which seems to be only slightly
faster than the onset of action by a dosage form of the present invention.

15
As confirmed by the study described in the example section of the present invention,
intravenously administered naloxone exhibits an elimination half life of about 60 to
90 minutes. This rather short elimination half life of intravenously administered
naloxone requires a repeated administration or a continuous infusion in order to

20  avoid the recurrence of the symptoms of opioid overdosing, such as e.g. respiratory

depression.

Clearly, this intravenous re-administration or continuous infusion is accompanied
with drawbacks such as the need for qualified medical personnel with the repeated
25  danger of needlestick injury or the need to monitor a continuous infusion by such
personnel. This may be overcome by the dosage form of the present invention since
the intranasal dosage forms of the present invention display an elimination half life

of about several hours.



2511. Dosage form according to any of 1 to 10, wherein said dosage formis
for use in the treatnent of opioid overdosing and/or at |east one synptom
t her eof SWOI2b12#w¥s31her preferred enbodi ments of the present/EPavenss7on rel ate
to: 301. An intranasal pharmaceutical dosage form conprising a dosing unit
conpri sing nal oxone or a pharmaceutically acceptable salt thereof in an
anount of equivalent to > 0.5 ng nal oxgne HCl, preferably equivalent to >
0.6 ng nal oxone - 37 - HC1l, dissol ved3Bn an application fluid of a volune
of < 250 pl, preferably of a volume of < 200 pl. 2. Dosage form
according to 1, wherein the ampbunt of nal oxone or a 5pharmaceutically
acceptable salt thereof is within a range of equivalent to 0.6 ng nal oxone
HCL to 12 ng nal oxone HCl, preferably equivalent to 0.6 ng nal oxone HCl to

6 ng nal oxonghChhe gmafrﬁadaﬁ@éa@aahgyf@ﬁuidmieambsehenﬂeﬁimeaalt@b@ne HCl to
3.75 ng nal oxone HCl1l, and nost preferably equivalent to 0.6 nal oxone HCl

to 2.0 ng nalpastishiarlpegitablgin order tode agménisferer on pasgOf en @pigil everdosgg in,

B "o o of AP H . ARG Mol L0 g e Pl BREE 1

and nost prefdepreldigh.of 150 pl to 100 pl. 154. Dosage form according to any
of 1 to 3, wherein the anount of nal oxone or a pharmaceutically acceptable
salt theréof is equi valent to 0.6 ng nal oxone HC1L or 1.2 ng nal oxone HC1,
and t he Vol Uil kNG cARRhiaSadoRllelthith & 4 Sask doltiyNa Ralef R0 200 4Blagt O 50
pi, preferabl ye ofa %'gglepﬁptg 108 %Ie, angs rmrse %r gpgrg%?y o? 1%% p|d tag 100
pl. 20 form Qos Byeofab AnoraizeoPeving atl®f aviychodankasily bk adeherseired tdtenjosage

form provi des for bi payai |l abiljty . of the active agent npal oxone in humans
of 200 o 0% S nidvBrhiBersagia hutasp g Bediely G wbBRO LT e
adm ni st er ed pRALNAMBatMLL [t i @plt@rMahdtald intrhYastEdosh& A% rrésHonds to a
10 device capable of functioning in a supine position as well as in upright position; such
devices are clearly preferred in the present invention (see also device referred to

above).

The formulation which is used in the intranasal dosage form may be a solution, a
15  suspension or a nasal gel / gel-like formulation. Gel or gel-like formulations may

particularly be used if additional sustained release of naloxone is aimed at.

Typical pharmaceutical excipients used in intranasal formulations are known to the
skilled person and can be used for the formulations according to the present

20  invention. This includes absorption / permeability enhancer as well as binders,
carriers and the like which are known to the skilled person. The skilled person is
further aware that other typical reagents such as a tonicity agent, a buffer, a solvent, a

co-solvent, a viscosity agent or a gelling agent may be use in the formulation.

25  Particularly preferred is the use of a nasal spray. Thus, one may e.g. use a nasal spray
comprising a dosing unit comprising naloxone or a pharmaceutically acceptable salt
thereof in an amount of equivalent to > 0.6 mg naloxone HCl dissolved in an
application fluid of a volume <200 ul. Particularly preferred can be the use of
0.6 mg naloxone HCI in an application fluid of a volume of 100 pl per dosing unit of

30  the nasal spray. One application step comprising two consecutive administrations to



6. Dosage formaccording to any of 1 to 5, wherein the dosage form provi des
for an onset of action of the active agent naloxone in humans within 5

m nut es twolB1missIres upon adm nistration. - 38 - 7. Dogag&EPRarssreror di ng
to any of 1 to 6, wherein the dosage formprovides for a plasma half-Ilive
of the active agent nal oxone in humans of 1.5 hours to 9 hours upon

adm ni stration. 58. Dosage formaccording to any of 1 to 7, wherein the
application fluid is sel ected fron1the38roup conprising water and an
aqueous saline solution, preferably NaCl in water, nore preferably NaCl in
water to a concentration of 0.9% wei ght/volune. 109. Dosage form accordi ng
to any of 1 to 8, wherein the dosage form conprises at | east two dosage
units, preferably at |east three dosage units, nore preferably at | east

four dosage Wi fixo 3HIERSLIdRNES RE@bInthaprdvd@t off dnvén SRS 8UE 2 Wil hfoxone 10.
Dosage formaccording to any of 1 to 9, wherein the dosage formis

15sel ect ed f AHrh Meost pjetouisd of ardes ey of eqwaler&ﬁ@bfst@weﬁ@a@qﬁgéélmgp@layf,mea nasal
nmucoadhesi ve | zer i . age
form accor di #g& ts‘1 glgg)hf{/ﬁg;p a%Qg %@]1%4,1] Sﬁﬁﬁvgﬁl%}zgsdﬁéggg?n&}}ﬂ qsnd?%o? uﬁgé in

t he treat mentmghalofuneilClover dosi ng and/ or at | east one synptom t her eof

12. Dosage formaccording to 12, wherein the opioid overdosing synptomis
sel ected fromthe group conprising respiratory depression, altered |evel

CONSCi 0USNeSs Sy LG Bﬂrk%é? Psw@%%ﬁon@%ﬁn Lnggpﬂlcg{in Wﬂui%l'lﬂ‘ adBRIhAL I on

pneunoni a. 13. "Dosag orm a ng to 11 erein the dosage
formis reappfiledu bperidogingmnitof thealasdlispragit Ooaap@ichooh step comlgnsit®tvar ovi de
for an effective amount .of nal oxone. - 39 - . y
consecutive administrations to the two nostrils would thus result in the provision of
an amount of 1.6 mg naloxone HCI. The nasal spray may in total comprise at least
10 600 pl which appears to be sufficient for at least five dosage units and residual
volume needed e.g. for priming. Clearly, re-application for an initial titration or for

application at later stages should be possible using such a spray.

Generally, the following volumes per dosing unit may particularly be used in the
15  nasal spray according to the present invention: about 25 ul, about 50 ul, about 70 pl,
about 90 pl, about 100 pl, about 120 pul, about 130 pl or about 140 pl.

Parameters describing the blood plasma curve can be obtained in clinical trials, first
by once-off intranasal administration of the active agent naloxone to a number of test

20  persons. The blood plasma values of the individual test persons are then averaged,
e.g. amean AUC, Cmax and tmax value is obtained. In the context of the present
invention, pharmacokinetic parameters such as AUC, Cmax and tmax refer to mean
values. Further, in the context of the present invention, in vivo parameters such as
values for AUC, Cmax, tmax, refer to parameters or values obtained after

25  administration of a single dose to human patients and/or healthy human subjects.

If pharmacokinetic parameters such as mean tmax, Cmax and AUC are measured for
healthy human subjects, they are typically obtained by measuring the development of
blood plasma values over time in a test population of approximately 10 to 25 healthy

30  human subjects. Regulatory bodies such as the European Agency for the Evaluation



14. Dosage form according to any one of 11 to 13, wherein the dosage formis
conbined with an intramuscul ar and/ or intravenous dosage form conprising
nal oxone wo 201p3e31maceut i cal |y acceptabl e salt thereof PCH/HB@208879m| oxone
or a pharmaceutically acceptable salt thereof in an amobunt of equivalent to
> 0.5 ng nal oxone HCl dissolved in an application fluid of a volune of <
250 pi in a dosing unit of an intranasal pharmaceutical dosage form
Exanpl es Exanpl es of enbodi nents of théspresent i nvention are outlined

bel ow. However, the exanples should not be construed as limting the scope
of the present invention. Exanple 1: In the following, the results of a
singl e-center, open-label, random zed investigation in healthy volunteers
to determine the intranasal and sublingual bioavailabilities of nal oxone in

a four-way Crlopasv@fial ProdittsTEMISES orabé FodDarUDFms Adiinidufagos [IOX) (hj ecti ves:
To assess the absolute bioavailability of 8 ng and 16 n% intranasally and
16 ng subl i ngseallyyaceeniidaiobeainad frem 6:20A@ ot dhisak Raisamst Rreterably e

i ntravenousl el | t : i.eets. 25 Met hodol ogy: A
single-cente%?agg%%g?gggﬁgr@%ﬁg%%ﬂggé@yggﬁg@n%?gégggé%gstudy using 8 ng and
16 ng intranasally, 16 ng nal oxone sublingually, and 1 ng intravenous

nal oxone. _A 4-sequence W||ians design was used, - 40 - Nunber  of

Subj ect s: 5Pl Ahgdem Tralilyg; huag. subigry inAhis coRpX! refsrs tpa trpicaliale of englgplect s:
Saf ety popul at.on: j "hg? os 2 i ;i i nued: 2
subj ect s [dug&%%géﬁéﬁﬁﬁgagﬁgﬁg?%e Eﬂgﬁkggg%%%8%8?%58%?%?%¥§28?%r I ncl usi on
Subj ect s mer@hwﬁMngaMMﬁmnmtﬂmaﬂe&ﬂdgmﬂm2$ﬁw@ﬂdﬁgﬁﬁmyé@nmnmn@eMﬁﬁﬁthm good

heal t h as deterninq%.ﬁ¥ no clinical%é %ianificgﬁt anq:n s in nqdica
hi story, phySPERRSSSRiART REETEVENTR PG RS SDFURG HYSSISBRAND PATUEHi ty) |
el ectrocar di QefRBvHi R bas@h ldiiRla6@rddndb Yidtieéom et RliBhd@ithens. 10
10 International Conference for Harmonization of Clinical Trials (ICH). For the
purposes of the present invention, healthy subjects may be identified according to the

inclusion and exclusion criteria as outlined in the example section.

Further preferred embodiments of the present invention relate to:
15
1. An intranasal pharmaceutical dosage form comprising naloxone or a
pharmaceutically acceptable salt thereof dissolved in an application fluid to a final
concentration of between equivalent to 5 mg naloxone HCI per ml application fluid
and 100 mg naloxone HCI per ml application fluid, preferably of between equivalent
20 to 5 mg naloxone HCI per ml application fluid and 70 mg naloxone HCI per ml
application fluid.

2. Dosage form according to 1, wherein a volume of between 200 pl and
50 pl of the application fluid, preferably a volume of 200 ul application fluid, more

25  preferably a volume of 100 ul application fluid is administered per nostril.

3. Dosage form according to 1, wherein said final concentration is
between equivalent to 6.5 mg naloxone HCI per ml application fluid and 33 mg
naloxone HCI per ml application fluid.

30



Test Treatnent, Dose, and Mbde of Adm nistration: 1: Nal oxone 8 ng and 16
ng were admnistered as 400 i _.L1 intranasally (200 i _.L1 per nostril).
Thi s corrweporsdésadivo approxi mately 0.11 ng/ kg bodywei ghCifErr018/068792 and

0. 22 ng/ kg bodyweight (for 16 ng). 15The adm nistration was as follows: The
punp of the nasal spray was prined by renoving the cap and pressing
downward. This is repeated at least 6 tinmes or until a fine spray appears;
primng is done just prior to dosing.'fﬁe subject is in a standing or
upright position and should gently blow the nose to 20cl ear the nostrils.
The subject should tilt the head forward slightly and gently cl ose one
nostril by pressing the outside of the nose wwth a finger on the nostril to
be cl osed. The device is inserted into the open nostril and it is
sprayed 2 tinmes unto tD%sﬁ,@ibfrhheconTlﬁgw@jﬁ%eiﬁh@ﬂﬂn@@ﬂﬂd@@lﬁbﬁl@éaﬁohnWard
through the nostril, the device is renoved, 25and the steps are repeated
for the otheflugbrafprably of 10 apdisatianstivig, inadmaripered Peenesitilsubl i ngual 1y in
alm solution which was retained under the tongue for 5 m nutes. Nal oxone
hydr ochl ori de powder obtai ned fr.om Mal | enckr odt em cal (Lot no.
209621 | Sol ut | ols. wer DBt AR acshiGEboA- BTGNS h] G bndh (o - a1
- adj usted t @efivedh eqiivhienainses hieatoxené HOPpeEm| i cARGen 0l aAdnd Rigst rat i on:

I ntravenous nal oxone 1 ng adnm nistered as a 1 m bolus over a 30-second
peri od. 5Nal dRlevienthylEt petnanplieationdflfidd in 10 M vials was obtai ned from
Bristol- Meyers Squi bb Hol di ngs Pharma, Ltd, USA. Duration of Treatnent and
Study: The screeplng pﬁo‘sgg% of:rglejlécro%jm}émtcg Q,IVI\;'he]r'élm%%?ume of 150 ul application,

preferably of 75 ul application fluid, is administered per nostril.

10
7. Dosage form according to 1, wherein said final concentration is
between equivalent to 13 mg naloxone HCI per ml application fluid and 66 mg
naloxone HCI per ml application fluid.
15 8. Dosage form according to 7, wherein a volume of 100 pl application

fluid, preferably of 50 pl application fluid, is administered per nostril.

9. Dosage form according to 1, wherein said final concentration is
between equivalent to 18.5 mg naloxone HCI per ml application fluid and 94 mg

20  naloxone HCI per ml application fluid.

10. Dosage form according to 9, wherein a volume of 70 ul application

fluid, preferably of 35 pl application fluid, is administered per nostril.

25 11. Dosage form according to any of 1 to 10, wherein said dosage form is

for use in the treatment of opioid overdosing and/or at least one symptom thereof.
Still further preferred embodiments of the present invention relate to:
30 1. An intranasal pharmaceutical dosage form comprising a dosing unit

comprising naloxone or a pharmaceutically acceptable salt thereof in an amount of

equivalent to > 0.5 mg naloxone HCI, preferably equivalent to > 0.6 mg naloxone



prior to dosing in Period 1. There were 4 single-dose, open-| abel
treatnents, with a 10 m ni nrum 14-day washout between each treatnent.

Subj ect s WwadommsEnd- of - St udy nedi cal eval uation after ascEFEPaERNSS7PDr t he
fourth dosing were conplete on Day 45, or upon early study discontinuation
(see figure 1). Treatnent Schedul e: Single dose of study drug in each of 4
study periods; 15each dose of study drug followed by at |east a 14-day
washout period (Periods 1, 2 and 3 onrﬁ " Criteria for Evaluation: Analysis
Popul ations: The enrolled popul ati on was defined as any subject who

20si gned an Infornmed Consent Form The safety popul ati on was defined as any
subj ect who received any study treatnent and had at | east one subsequent
safety assessnent. The full anal ysis popul ation for pharnacokinetic nmetrics

was defined arCit fiesstvesluljag@pplioafion FlakedEebl@ns biidR st e phérenblyastt had at
| east one subsequent valid PK netric. 25Pharmacokinetic / Bl ood sanpling

times: Bl ood Vel ofrig24Gitl. phar macoki netics was perfornmed at the fol | owi ng
times relative to each dose: tinme O (just prior to dosing), Mnutes 1, 2,
4, 10, 30, 40 and Hours 1, 2, 4, 6, 8, 12, 16, 24. Pharmacokinetic netrics:
| ndi vi dual subjeat phaDwaebnrbt@rdiRg td Cowliceinniad axone of naldone cmnd
613- nal oxol AUCt, AUCINF, Crax, t , Lanbdaz and t1/2z were derived using
nonconpar ? me ROAIMAEYHS gawp&blfaaaﬂgﬁqr%f lbWétﬁ%Pa%@Rg%W%“ 4359-8 M ogr am

Safety: Saf ey g% ASP RF?1%%%121d%gn@ﬂ\’:‘ﬁrp?gfe%ﬁﬂécﬁﬁva%dt R 68imd ARGEHeQid!

results, vital signs, an
to 6 mg naloxone HCI, more preferably equivalent to 0.6 mg naloxone HCI to 3.75

mg naloxone HCI, and most preferably equivalent to 0.6 mg naloxone HCI to 2.0 mg
naloxone HCI.
10
3. Dosage form according to 1 or 2, wherein the volume of the
application fluid is within a range of 200 pl to 35 pl, preferably of 200 pl to 50 pl,
more preferably of 200 pul to 100 pl, and most preferably of 150 pl to 100 ul.

15 4. Dosage form according to any of 1 to 3, wherein the amount of
naloxone or a pharmaceutically acceptable salt thereof is equivalent to 0.6 mg
naloxone HCI or 1.2 mg naloxone HCI, and the volume of the application fluid is
within a range of 200 pl to 50 pl, preferably of 200 pl to 100 ul, and more preferably
of 150 pl to 100 pl.

20

5. Dosage form according to any of 1 to 4, wherein the dosage form
provides for a bioavailability of the active agent naloxone in humans of 20% to 40%
as determined against a reference of intravenously administered naloxone with a
bioavailability set to 100%.
25
6. Dosage form according to any of 1 to 5, wherein the dosage form
provides for an onset of action of the active agent naloxone in humans within 5

minutes to 18 minutes upon administration.



Bi oanal yti cal Methods: Plasnma concentrations of nal oxone and 613-nal oxol
were quantified by LC- M5/ M5 net hodol ogy using a previously validated assay.
Addi t i onawbyp12dusbgiect pl asma sanpl es were assayed (vi a GCP/ERp@208879DN- GLP
met hods) for other rel evant nal oxone netabolites. 10 Statistical Methods:

Pl asma concentrations and pharmacokinetic netrics were sunmari zed
descriptively (n, nean, SD, geonetric nean where appropriate for AUCt,
AUCI NF and Crax, SE (for concentrationégonly), medi an, m ni mrum and nmaxi num
were determ ned) for each analyte for each treatnent. Absolute

15bi oavai l abilities of the intranasal and sublingual treatnents were

cal cul ated. Details of the study Study design: The study was a singl e-dose,
open-| abel, 4-treatnent, 4-period, 20random zed, crossover study in healthy
adult male and femal e PWRILALAN hEcRdiE o 41y GFSISRLS WhRiPIRGBLRKLME! | €S Of
two doses of nasally adm ni stered and one dose of sublingually adm nistered
nal oxone conpad'edesvipt hpliapma AEhye of theaghyhigenenadexanglioRemans dubj beurs

recei ved eac . according to a random code, with at | east
a 14-day masﬁ%3@°%§$?§%5@§ﬁ§£§@5§ach dosi ng. Subjects were screened

25w thin 14 days before the first dosing day. Eligible subjects then
checked in to the study unit on the_evening befaore dosing in. each study
period. SobjectsSwere g5 forra pecprding teayasf Idiouly WheEsh tap%qaﬁpﬂ&}ndu

f ol | owi - ' Wogki taken f
ol 1 ow ng an;ovel 'fl%dgx%mfﬂ?es%rg%f g@ﬁ@?ﬁ%%ﬁ? ggd@%oéﬁhﬁﬂﬁﬁ&? aken T or

36 hours after adm nistrat g I n each study period,
and subj ect s prferblyi Saflan getkrahber prefesbPANaCLIN vidtead asanpdngrati Subf @8
returned to thelf}u unit to provide the 36-hr PK bl ood sanple. Throughout
the study, vitS"YPYHE were nonitored and adverse events (AEs) recorded.
Subj ects underwent end-of-study procedures, simlar to those at screening,
during 5their final outpatient visit or upon early '

t er mi nat i1Bn/ di sc@nt i nukosage fHrm peeanding taiany. off Iniol 8. sihgrein thietdepagg fhon st udy

popul ati on: ccl\)/rh;llprelges%??ea];tewr(f%l c%%agoefunﬁg,yprg epa%ﬁycat%aos%j firee dosage units, more

preferably at least four dosage units and most preferably at least five dosage units.

10. Dosage form according to any of 1 to 9, wherein the dosage form is
15  selected from the group of dosage forms comprising a nasal spray, a nasal

mucoadhesive dosage form and a Mucosal Atomizer Device.

11. Dosage form according to any of 1 to 10, wherein said dosage form is
for use in the treatment of opioid overdosing and/or at least one symptom thereof.
20
12. Dosage form according to 12, wherein the opioid overdosing symptom
is selected from the group comprising respiratory depression, altered level
consciousness, miotic pupils, hypoxemia, acute lung injury and aspiration
pneumonia.
25
13. Dosage form according to 11 or 12, wherein the dosage form is re-
applied during an initial titration period in order to provide for an effective amount of

naloxone.



Ages > 18 and < 55 years inclusive. 10- BM wthin the range 18 - 32 kg/ n2
i nclusive and within the weight range 50 - 100 kg inclusive. Fenales nust
be nonl acwatzorgséxionpr egnant, and provi de a negati ve sePOREPR@gO58T8Y t est
at screening and a negative urine pregnancy test within 24 hours before
recei ving each dose of the study drug. WOCBP nust agree to use a hornonal
15contraceptive, barrier contraceptive with additional spermcide, or an
intrauterine device. Fenal e subjects WH8 -ar e post menopausal mnust have been
post menopausal for > 1 year and have el evated serum FSH consi stent with
post menopausal status. General ly of good health, evidenced by a |ack of
significantly abnormal findings on nedical history, physical exam nation,
clinical l|aboratory tests, 20vital signs, and ECGs. Provide witten

i nformed consent 14| f HDRAdbeQbith @Edordiag & ABt orleTaN RON &t wherkiniiRe ddr@geonsent
form a separate addendumto the informed consent form nust be signed.

W ling and d®meistcombaradoyitiagn inframascudar apgler prigy eeats dosage|forn eMPeting ni ng
for outpatie .Sl USj.0 i haafor~study popul ation: Any

hi story of hg%%%é%%éfﬁ?%ﬁ?ggﬁ%gﬁgﬁ%?d%ghggaﬁgfg?gd conpounds. Subjects who
meet Anmerican Acadeny of Pain Medicine, the Amnerican Pain Society, and
Anmerican Soci ety 18f Addisebf 1o oF labamhdcetidafly fabEeptibtt sald tRéreof in af4 -
"characterized by behaviors that include one or nore of the follow ng:

| npai red contP@uNoequiyalegt (9s20.5 gl PeongdGlsdissobisdtin Ay applisgeoBaidiaf@ har m
and cravi ng, vgﬁlp]ﬁq &Y 2§d‘h1%n%tdégi§ggl§¥stio'rggﬁEIH%Q& bRRAGEQRGPRIER o, O0ONBLA

score > 4 wit hotir™ pri or

Examples

10
Examples of embodiments of the present invention are outlined below. However, the
examples should not be construed as limiting the scope of the present invention.
Example 1:

15

In the following, the results of a single-center, open-label, randomized investigation
in healthy volunteers to determine the intranasal and sublingual bioavailabilities of

naloxone in a four-way crossover study are set out.

20  Summary of the study

Objectives: To assess the absolute bioavailability of 8 mg and 16 mg intranasally
and 16 mg sublingually administered naloxone compared with 1 mg of intravenously
administered naloxone to healthy subjects.

25
Methodology: A single-center, open-label, randomized, 4-way crossover study using
8 mg and 16 mg intranasally, 16 mg naloxone sublingually, and 1 mg intravenous

naloxone. A 4-sequence Williams design was used.



5- History of or any current conditions that mght interfere with drug
absorption, distribution, netabolism and/or excretion. Conditions of the
nose t hatwoigt®iseawerfere with i ntranasal drug absorpti @eoT/EPacioss7ay any
type of rhinitis, polyps, conplete or partial obstruction of any etiol ogy
(e.g., significant deviation of nasal septum recent trauma or surgery),
active bl eeding 10or recent history of recurrent nose bl eeds, or any

ul cerations. Any foreign object (incrégrng jewelry) in the nasal or oral
cavities or any perforation into either cavity or through the septum or
tongue (including piercings for jewelry). Abnormal nucosa on nasal
specul um exam nation including: 15Atrophic nucosa, perforations, nultiple
pol yps, fully obstructed nasal passage on either side, henmangi oma

Condi ti ons ofNdriBer8TSubjédtaP1aingdt 12 JubRIcIsSfifl aalyRisifot PR@fcics 3DRLBjBgstal )
drug absorptlon |nclud|n any type of ulceration, infection, or recent

trauma or surg wpom&@ﬁmn aén@ém(kmﬁ&ﬁmthWthpﬁ Pheomued cLigibiests weeks or

pl anned dent%ﬁb o%ﬁﬁ B ﬁ&gélng the study. Poor oral hygiene, including
gingivitis norna ora cosa on exam nation including: atrophic

mucosa, malignant or benign tunors (including fibromas and hemangi omas) or
cysts, bullous | esions enphl us or. erythema tiforne), glossitis,
apht hous 25ullgication aeﬁ@ltsflarﬁ%ln %&PQA@F@ qu%mé"qu.aawgr f%?squFg ,

nycotic, vir @Jlg(aﬁ@<5§‘§E£}§’Wh%)vl7er@ﬂ¥ (H)%l%eﬁlfth NG anASE HyPE e LAy,

(prescrlptlon nonprescription, or anything el se adm™nistered i ntranasally)
wi t hi n 4 weelssngdidaot findnghasinmglical hisorpfphasyal pxemoratiph (mdudlmggs (except

Cont T acept v IR S Phn). R R b g tifita Bboratory

determinations.

10

Test Treatment, Dose, and Mode of Administration:
1: Naloxone 8 mg and 16 mg were administered as 400 pl intranasally (200 pl per
nostril). This corresponded to approximately 0.11 mg/kg bodyweight (for 8 mg) and
0.22 mg/kg bodyweight (for 16 mg).
15  The administration was as follows:
The pump of the nasal spray was primed by removing the cap and pressing
downward. This is repeated at least 6 times or until a fine spray appears; priming is
done just prior to dosing.
The subject is in a standing or upright position and should gently blow the nose to
20  clear the nostrils. The subject should tilt the head forward slightly and gently close
one nostril by pressing the outside of the nose with a finger on the nostril to be
closed.
The device is inserted into the open nostril and it is sprayed 2 times into the nostril.
The subject should gently breath inward through the nostril, the device is removed,

25  and the steps are repeated for the other nostril.

2: Naloxone 16 mg was administered sublingually in a 1 ml solution which was

retained under the tongue for 5 minutes.

Naloxone hydrochloride powder was obtained from Mallenckrodt Chemical (Lot

no. E09611). Solutions were prepared in 0.9% sodium chloride solution (pH



first dosing or during the course of the study. Exceptions may be made on a
case- by-case basis for drugs with a short half-life (eg, tetracycline)
and/ or nowRrromiseiigni fi cant drug i nteractions (eg, finagCempradap/o587kse of
any nonprescription nedications, including vitamns and herbal or 5m neral
suppl ements, during the 7 days preceding or 2 days follow ng any dosing.
Exceptions may be nade on a case- by- case basis for nedications with a short
hal f-l1ife. Participation in a clinicat drug study during the 30 days
preceding the initial dose in this study. 10- Any significant illness
within 4 weeks prior to the first dosing. Donation of blood or blood
products within 30 days prior to study drug adm nistration or anytine
during the study. Refusal to abstain fromfood at |east 10 hours
precedi ng and@%gh@@5§6§ollomnng study drug adm nistration or refusal to
abstain from caffeine- or xanthine- 15containing beverages entirely during
each confinenent. Alcohol |ntake exceedlng the eqU|vaIent to >21

units/week (12 oz beer = t). Consunption of
al cohol i ¢ be\%qf%rgege W%mﬁnw%@@l Mpdg pﬁéynumﬁtraaapn W@Yernéw on.

Hi story of SHRIBR Yo iRV Of m%b!ﬁé/ A UBRGRLM sdfAt i on (must have a

20negati ve UI’I ne coti M ne at screening) ositive res tS at screeni ng of

urine drug SQ£&dne lﬁ%f@f%@hl@h@@ﬁ'%g/mpfn ﬁ(ﬁrﬁlpbl‘a&)ﬁwas' Jbedi el g BHskolHBC and
anti-HCV. the Investigator believes the subject to be unsuitable for sone

reason not spéeiefs SalibtyHetdatgsdPharma, hed.dX®Ausi on criteria. 25 Method of
adm ni stration: Subjects were adm nistered the study nedication on the
nor ni ngs of each dosing day. Subjects were dosed follow ng an overni ght

fast of at st .10 hours. Afte sing, .subjects re d jn an
upri gnt o o HgER el Retimsnt At St dRe et P el AT MR S s es
were adm ni stebeth Wsthgan PRESA ATIEPS Rere 4 single-dose, open-label treatments, with a
10 minimum 14-day washout between each treatment. Subjects had an End-of-Study
medical evaluation after assessments for the fourth dosing were complete on Day

45, or upon early study discontinuation (see figure 1).

Treatment Schedule: Single dose of study drug in each of 4 study periods;
15  each dose of study drug followed by at least a 14-day washout period (Periods
1, 2 and 3 only).

Criteria for Evaluation:

Analysis Populations: The enrolled population was defined as any subject who

20  signed an Informed Consent Form. The safety population was defined as any subject
who received any study treatment and had at least one subsequent safety assessment.
The full analysis population for pharmacokinetic metrics was defined as those
subjects who received a study treatment and had at least one subsequent valid PK

metric.

25  Pharmacokinetic / Blood sampling times: Blood sampling for pharmacokinetics was

performed at the following times relative to each dose: time O (just prior to dosing),

Minutes 1, 2, 4, 10, 30, 40 and Hours 1, 2, 4, 6, 8, 12, 16, 24.

2 2 2 2 2 2 2 2

Pharmacokinetic metrics: Individual subject pharmacokinetic metrics for naloxone




- 46 - nasal spray device. 2001 _11 per nostril were adm nistered for a
total volunme of 400 | A For each intranasal adm nistration, the head was
tilted slwohniyisézarwar d. Subj ects were instructed to refPCaRP2612088702 oW ng

t he nose or sneezing after adm nistration. Subjects who receive intranasal
dosi ng docunented any sneezes that occured within 5 m nutes 5of dosing in
t he source docunents. The sublingual dose of nal oxone was adm ni stered by
havi ng the subject retain the solution @0 4 m) under the tongue for 5

m nutes, after which the nmouth was thoroughly rinsed with water and the
expectorated rinse residue discarded. Subjects were in a standing or
upright sitting position. Subjects were instructed not to swall ow 10any of
the rinse. They also refrained fromdrinking water for 1 hour after the
rinse. |ntraygaepsatRbPX0ne NCINPECHhY 8MaRSLAnRz 288 ONg, Refeurerivbd | € the
subject is sitting. Results: 15Safety: The incidence of treatnent-emergent
adver se eventusing TEaEs) parmzengil mdtlzrds dyraosd dated phareateramtticpanolypis pragram.

i ntranasal nal oxone [3 TEAEs]; 16 ng intranasal nal oxone [5 TEAES]; 16 ng
subl i ngual na&atetare e{tﬂWEAE]esseiuwgguadwweﬁsdm%ka@ﬁeatm remiEsyital The nost
conmon TEAEs QGeurr the Gastrointestinal D sorders and Nervous System
Di sorder éy fi gan Class). 20Gastrointestinal D sorders TEAES were
observed Fn the 16 ny |ntranasal, 1 ng intravenous, and 16 ng subl i ngual
groups only, whereas Nervous System TEAES were observed in the 8 rrg and 16
My intranasalg;ang, v}né@M&LS@s" 33, c%&#ﬁﬂ%n&ﬁ'&f albRBAE NS neﬁ%@)

serious adverse events, or er significant adverse eve e subject
recorded a rmlukrﬁrﬂeﬂl b@ztir(omll\/lihmghlotiollogy)megla@eewaisl;eve(ﬁ&aﬁﬂasmnll 1) on Day
44 of the stud t@e subj Pit had reco&iedﬁi Plyce L‘dp val ue
above the norHigitiqn }jesuE’Jd’Ctl SHTFHIPLSS WeTe Beipy eb(Vigiitbra Eié’rfl%‘?: I ng study
drug. Anot hermémseﬁ)tr ofRP AL e e galg%ﬁéegétgb(ﬁ@&or mal | ow potassium value (3.3
mol/ 1), a markedly abnormal high SGPT value (371 U 1), and a nmarkedly
abnormal {pi gh total 30bilirubin value (39.33 unol/1l) on Day 44 of the
study. Potassium SGPT, and total

Statistical Methods: Plasma concentrations and pharmacokinetic metrics were
summarized descriptively (n, mean, SD, geometric mean where appropriate for
AUCt, AUCINF and Cmax, SE (for concentrations only), median, minimum and
maximum were determined) for each analyte for each treatment. Absolute

15  bioavailabilities of the intranasal and sublingual treatments were calculated.

Details of the study

Study design: The study was a single-dose, open-label, 4-treatment, 4-period,

20  randomized, crossover study in healthy adult male and female subjects in order to
assess the pharmacokinetics of two doses of nasally administered and one dose of
sublingually administered naloxone compared with intravenously administered
naloxone. Subjects received each of the 4 treatments according to a random code,
with at least a 14-day washout period between each dosing. Subjects were screened

25  within 14 days before the first dosing day. Eligible subjects then checked in to the
study unit on the evening before dosing in each study period. Subjects were
administered the study drug the next morning, following an overnight fast.

Pharmacokinetic blood samples were taken for 36 hours after administration of study



- 47 - bilirubin values for this subject were normal prior to the subject
recei ving study drug. These | aboratory findings were observed during the
routi ne b 2e12z156TiI on and not reported as suspected adpergP2@2o68792 by t he
i nvestigator. Therefore, a causality assessnment was not provided. Due to
the tinely relationship to the adm nistration of 5the investigated drug the
sponsor rated the event to be "possibly” related according to the WHO
algorithm No clinically rel evant chandés in ECG occurred. 10Three subjects
had mar kedly abnormal changes in pul se rate and one subject had a markedly
abnormal change in bl ood pressure. TEAEs of vasovagal attack were reported
in 3 subjects after intranasal application of nal oxone (2 subjects: one
subj ect after 8 ng and one subject after 16 ng) and intravenous bolus (1

ng) adm ni st daid i@maéﬁt_stwph@fddz andNQUbPICEY Rbre discRitded Aft@IRO2ZABbuMIbA ST gn
changes was observed in this 15study. Concom tant therapy was adm nistered

to 6 subj ect sample. S@pjqEnERiurnghiodae sifdy Heis 0 proviPEARRS3 G BK biand\sagale. at t acks
d subi ect | A e ' _ ol |

medi cat) on v TSR BHARE hultl AL BHEVRE RAFISHCR Ly ESEQERE: I BRLPTE.

medi cati on f Gubjeesdadfievehveieof-gadli proogtdikesnsdiilanta thosewd scraehiing)idstiaged f or

single events of henorrhoid. renoval, urticaria, gastroesophageal reflux,
nausea and uFlPerﬁraﬁV?toPﬁ’éfleI}tﬂfsét(ﬁriU@ﬁn e%@%%ﬂ?ﬁé@?@ﬂﬂ%@%&?rﬁ@hq ﬁ%“%&nasal
adm ni strati on of nal oxone there was a very 25early appearance of the drug
in the systemc circulation, with peak plasm concentrati ons being attained
as early as 6nchusionesitmethiratudBpopulati@s) after dosi ng. Mean absol ute

bi oavail abilities of 32% and 27% were recorded fromthe 8 ng and 16 ng
doses respectiMabyanddgmdies oflamgethine gAtlp. of t he i ntranasal nal oxone by the
AUC of the intravenous reference nal.oxone and nultiplying by 100% In
contrast to 301958 * %?‘E}J SHPMAEHPGHSIMGI f 1ife associated with the

intravengys e/l &NGR thedanBd 18 T88Rg/m? inclusive and within the weight range

50 - 100 kg inclusive.
- Females must be nonlactating, nonpregnant, and provide a negative serum
pregnancy test at screening and a negative urine pregnancy test within 24 hours
before receiving each dose of the study drug. WOCBP must agree to use a hormonal

15  contraceptive, barrier contraceptive with additional spermicide, or an intrauterine
device. Female subjects who are postmenopausal must have been postmenopausal for
> 1 year and have elevated serum FSH consistent with postmenopausal status.
- Generally of good health, evidenced by a lack of significantly abnormal
findings on medical history, physical examination, clinical laboratory tests,

20  wital signs, and ECGs.
- Provide written informed consent. If HIPAA criteria are not incorporated into the
consent form, a separate addendum to the informed consent form must be signed.
- Willing and able to follow all rules of the protocol, including returning for
outpatient visits.

25
Exclusion criteria for study population:
- Any history of hypersensitivity to naloxone or related compounds.
- Subjects who meet American Academy of Pain Medicine, the American Pain

Society, and American Society of Addiction Medicine criteria for addiction:



- 48 - half lives of several hours were recorded fromthe 8 ng and 16 ny

i ntranasal doses, respectively. These data indicate a substantial |evel of
absor pti omoab1xmabznzone by the intranasal route coupl ed RCTIEPAIRZASETONAbDI y
slow elimnation pattern. In contrast, the nean absol ute bioavailability of
nal oxone when adm nistered by the sublingual route Swas approxinmately 2%
versus the intravenous reference. This is conparable to that recorded
previously follow ng oral adni ni strati-dfi- The nean pharmacoki netic
paranmeters for nal oxone are depicted in figure 2. 10 Exanple 2: Based on
the data gained in Exanple 1, the follow ng predictions of amounts of

nal oxone adm ni stered intravenously or intranasally were carried out. 15A
typical starting point for an intravenous adm nistration of nal oxone is in

the range of "ahpatterihed bYhehdvors tHRasRILdRMbnk b N oViRk EIFoWias: Tipatted V
nal oxone, 8 ng I N nal oxone and 16 ng IN of exanple 1, it can be estinmated

that the rangentsdl ayesdusLspSPMPBITRICiUsS, qoatnlunglw yespife harng, HadcgyiRg. obut3 ny

to 4 nmg for %Qwﬂ%l Qﬁnufﬁﬂh b8l O 9 one, this results in typical
starting anmounts for nal oxone ﬂlnlstg Oi ntranasally ranging from1.2

ng to 1.6 ny.- (E&W&Il4($loﬁeh€4 ozlithgilrlaiur@ﬁblatoafosmge study of exanple 1 on
ei ther 8 pg nal.oxone, or naJ£xone adnlnlsteged lgtranasally (I'N) and

of 1 my nal oxéh%w%?ﬁ%agy évléﬁlmﬁle HoRsBEdMght intgrtere, vih dpheaie@iPrat i ons
wer e pred'Ct?ﬂHéQﬁ%ﬁhﬁe&B%:ﬁ¥%ﬂ&b§@§ﬂ&&%, 250.4 ng nal oxone IV, 1.2 ny

nal oxone I N an nal oxone I'N. Using a first nmethod (Excel), the Crax
and AUCt - val ué‘smbﬂwesjobnhemhm thet igighaintattrawitbnntrdras® doog atmbm}mne

adm nistered.IN and the 1 .nal oxone |1V re cal.cul.ated erform ng
o Conpar ¢ mitufing iy o o B E R PRES Comire e St AR oot EBah 301 o

the proposed g@s&gniichit debRitibRLE AaNGpHRS Ybdehit traum#8r surgery), active bleeding
10 or recent history of recurrent nose bleeds, or any ulcerations.
- Any foreign object (including jewelry) in the nasal or oral cavities or any
perforation into either cavity or through the septum or tongue (including piercings
for jewelry).
- Abnormal mucosa on nasal speculum examination including:
15  Atrophic mucosa, perforations, multiple polyps, fully obstructed nasal passage on
either side, hemangioma
- Conditions of the mouth that might interfere with intraoral (sublingual) drug
absorption, including any type of ulceration, infection, or recent trauma or surgery.
Routine dental cleaning within the previous two weeks or planned dental cleaning
20  during the study.

- Poor oral hygiene, including gingivitis.
- Abnormal oral mucosa on examination including:

atrophic mucosa, malignant or benign tumors (including fibromas and hemangiomas)

or cysts, bullous lesions (eg, pemphigus or erythema multiforme), glossitis, aphthous
25  ulcers, lichen planus, leukoplakia, infections [bacterial, mycotic, viral (eg, herpetic)]

Any use of intranasal products (prescription, nonprescription, or anything else

administered intranasally) within 4 weeks prior to dosing.

- Use of any prescription drugs (except hormone replacement therapy (HRT) for

postmenopausal females, or contraceptive medications) within 4 weeks prior to



Cmax(pg/ mL) AUCt (pg.h/nml) 1.2 ng IN 1535.2 3159.6 1.6 ng I N 2046.9 4212.8
0.4 nmg IV 4735.2 4578.9 The correspondi ng curves are depicted in figure 3
(for the wotal2/tse3re period of 36 h) and in figure 4 (forCa/mpeowe/opsspt od of 4
h). 5 Using Excel, the Crax and AUCt -val ues based on the original data for
the 16 ng nal oxone adm nistered IN and the 1 ng nal oxone adm nistered |V
were al so cal cul ated by perform ng non-conpartnental analysis on the nean
profiles which had been scaled to the'ﬁﬁoposed doses with the foll ow ng
results: Cmax(pg/nl) AU (pg.h/m) 1.2 ng IN

first dosing or during the course of the study. Exceptions may be made on a case-
by-case basis for drugs with a short half-life (eg, tetracycline) and/or no known
significant drug interactions (eg, finasteride).
- Use of any nonprescription medications, including vitamins and herbal or
5  mineral supplements, during the 7 days preceding or 2 days following any

dosing. Exceptions may be made on a case-by-case basis for medications with a
short half-life.
- Participation in a clinical drug study during the 30 days preceding the initial
dose in this study.

10 - Any significant illness within 4 weeks prior to the first dosing.
- Donation of blood or blood products within 30 days prior to study drug
administration or anytime during the study.
- Refusal to abstain from food at least 10 hours preceding and 4 hours following
study drug administration or refusal to abstain from caffeine- or xanthine-

15  containing beverages entirely during each confinement.
- Alcohol intake exceeding the equivalent to >21 units/week (12 oz beer =4 oz
wine = 1.5 oz shot = 1 unit).

- Consumption of alcoholic beverages within 48 hours of study drug administration.

- History of smoking within 45 days of study drug administration (must have a

20  negative urine cotinine at screening).

- Positive results at screening of urine drug screen, blood alcohol, or serology,
including anti-HBc and anti-HCV.

- the Investigator believes the subject to be unsuitable for some reason not
specifically stated in the exclusion criteria.

25

Method of administration: Subjects were administered the study medication on the
mornings of each dosing day. Subjects were dosed following an overnight fast of at
least 10 hours. After the dosing, subjects remained in an upright sitting position for a

minimum of 4 hours. The intranasal doses were administered via a metered dose



1052.5 2585.0 1.6 ng IN 1403.4 3446.7 0.4 ng |V 4735.2 4578.9 10 The
correspondi ng curves are depicted in figure 5 (for the total tinme period of
36 h) andworrofigosie 6 (for a time period of 4 h). UsingraTgPecandssrer hod
(WnNonlin Mdeling), the original data for the 8 ng 15nal oxone

adm nistered IN were fitted by a conpartnental pharnacol ci netic nodel

foll owed by the sinmulations of the concentrations based on the nodel. The
correspondi ng Cmax and AUCt - val ues are4as foll ows (for the total tine
period of 36 h): Cmax(pg/m) AUCt (pg.h/nml) 1.2 ng IN

nasal spray device. 200 pl per nostril were administered for a total volume of 400 pl.
For each intranasal administration, the head was tilted slightly forward. Subjects were
instructed to refrain from blowing the nose or sneezing after administration. Subjects
who receive intranasal dosing documented any sneezes that occured within 5 minutes
5  of dosing in the source documents.
The sublingual dose of naloxone was administered by having the subject retain the
solution (0.4 ml) under the tongue for 5 minutes, after which the mouth was
thoroughly rinsed with water and the expectorated rinse residue discarded. Subjects
were in a standing or upright sitting position. Subjects were instructed not to swallow
10 any of the rinse. They also refrained from drinking water for 1 hour after the rinse.

Intravenous naloxone will be given as a 30-second bolus while the subject is sitting.
Results:

15  Safety: The incidence of treatment-emergent adverse events (TEAEs) was similar
across all treatment groups: 8 mg intranasal naloxone [3 TEAEs]; 16 mg intranasal
naloxone [5 TEAEs]; 16 mg sublingual naloxone [1 TEAE]; 1 mg intravenous
naloxone [4 TEAEs]. The most common TEAEs occurred in the Gastrointestinal
Disorders and Nervous System Disorder SOCs (System Organ Class).

20 Gastrointestinal Disorders TEAEs were observed in the 16 mg intranasal, 1 mg
intravenous, and16 mg sublingual groups only, whereas Nervous System TEAEs

were observed in the 8 mg and 16 mg intranasal and 1 mg intravenous groups only.

There were no deaths, serious adverse events, or other significant adverse events.

25  One subject recorded a markedly abnormal high triglyceride value (8.355 mmol/l) on
Day 44 of the study. However, the subject had recorded a triglyceride value above
the normal range (4.189 mmol/l) on Day -9, prior to receiving study drug.

Another subject reported a markedly abnormal low potassium value (3.3 mmol/l), a
markedly abnormal high SGPT value (371 U/l), and a markedly abnormal high total

30  bilirubin value (39.33 umol/l) on Day 44 of the study. Potassium, SGPT, and total



1599.5 2876.2 1.6 ng IN 2132.6 3835.0 - 50 - The corresponding curves are
depicted in figure 7 for a tine period of 4 h together with the predicted
concent r avpanp/13631Mg Excel (see above). 5 Using W nNonl iPeT/EPh@20687g2 nal
data for the 16 ng nal oxone adm nistered IN were also fitted by a
conpartmental pharmacoki netic nodel followed by the sinulations of the
concentrations based on the nodel. The correspondi ng Crax and AUCt val ues
are as follows (for the total tine peri48d of 36 h): Cnmax(pg/nl) AUC
(pg.h/ml) 1.2 ny IN 893.5 2163.1 1.6 ng IN 1191.3

bilirubin values for this subject were normal prior to the subject receiving study drug.
These laboratory findings were observed during the routine lab evaluation and not
reported as suspected adverse events by the investigator. Therefore, a causality
assessment was not provided. Due to the timely relationship to the administration of
5 the investigated drug the sponsor rated the event to be "possibly" related according to

the WHO algorithm.
No clinically relevant changes in ECG occurred.

10 Three subjects had markedly abnormal changes in pulse rate and one subject had a
markedly abnormal change in blood pressure. TEAEs of vasovagal attack were
reported in 3 subjects after intranasal application of naloxone (2 subjects: one subject
after 8 mg and one subject after 16 mg) and intravenous bolus (1 mg) administration
(1 subject). No overall trend in abnormal vital sign changes was observed in this

15  study.

Concomitant therapy was administered to 6 subjects for 10 TEAEs. Three of these 10
TEAEs were vasovagal attacks and subjects were placed in the supine position to
recover. No additional medication was given to these subjects. One subject received
20  additional medication for headache twice. Additional medication was administered
for single events of hemorrhoid removal, urticaria, gastroesophageal reflux, nausea

and urinary tract infection.

Pharmacokinetic: Following intranasal administration of naloxone there was a very
25  early appearance of the drug in the systemic circulation, with peak plasma
concentrations being attained as early as 6 minutes (median 18 minutes) after dosing.
Mean absolute bioavailabilities of 32% and 27% were recorded from the 8 mg and
16 mg doses respectively, by dividing the AUC of the intranasal naloxone by the
AUC of the intravenous reference naloxone and multiplying by 100%. In contrast to

30  the rapid elimination half life associated with the intravenous reference (<1 h), mean



2884.1 10 The correspondi ng curves are depicted in figure 8 for a tine
period of 4 h together with the predicted concentrations using Excel (see
above). AsOcary/pesivi cul arly be derived fromfigure 7, tReTIHR2012/06870Ne

pl asma | evel s predicted 15for amounts of 1.2 ng and 1.6 ny, respectively,
di splay a snoother increase with a |onger plateau conpared to IV

adm nistration of 0.4 ng. However, the initial slope of the IN-curves is
rat her steep as well. Further, the | N-é8rves di splay a rather snooth
decline follow ng Cax conpared to the IV curve. 20 Exanple 3: As evident
particularly fromfigures 4, 6, 7 and 8, the plasnma concentration curve
predi cted for an amount of 0.4 ng nal oxone IV displays two peaks, wherein
the first peak after a fewmnutes is followed by a second peak

cor r espondi NGakfeiveer $renst hadbpaeke recorBdd fromUke 8 ehd 4HdS 0L MeFankldeRk, |V
profile, it was decided to exclude one outl |gﬁ subj ect who was apparently
responsi bl e fespeethisly: dbats datpiadicatet sypgipntiadtevighefrmbperatipe of rdoxane bylthe ma

concentration I f 1.n{.s
o e emous: ynHEEE AL A ATRHAY Habiafy TBWARLAANG AT LLSHEL e,
nal oxone 5 | heandbdolGie ipanail abxiim @f hNogore whgnodiehihiBtel diebydiht aulsingahlawntei n

Exanpl e 2, Using Excel, the Crax and AUCt-val ues based on the 1 nal oxone
|V data excl (S REPTORENBEH 147p MeSEUBS HHTaVERAUS r%falreeméft%éwﬁg)ma@f@bl&ﬁﬁw@

non- conpart ne YSdSt - Riabiibges which had been scaled to
t he dose of o&%@%%ﬂﬁg%éf%i‘%@?ﬁ%f?gfﬁgﬁﬁﬁg%?ésults (depicted again with the

I N-val ues based on the 8 ng IN data):

The mean pharmacokinetic parameters for naloxone are depicted in figure 2.

10 Example 2:

Based on the data gained in Example 1, the following predictions of amounts of

naloxone administered intravenously or intranasally were carried out.

15 A typical starting point for an intravenous administration of naloxone is in the range
of about 0.4 mg (IV). Based on the AUC-values for 1 mg IV naloxone, 8 mg IN
naloxone and 16 mg IN of example 1, it can be estimated that the range of dose-
proportionality to 1 mg IV is in the range of 3 mg to 4 mg for IN naloxone. For 0.4
mg IV naloxone, this results in typical starting amounts for naloxone administered

20  intranasally ranging from 1.2 mg to 1.6 mg.

Based on the original data of the study of example 1 on either 8 mg naloxone or 16
mg naloxone administered intranasally (IN) and of 1 mg naloxone administered
intravenously (IV), plasma concentrations were predicted for the following amounts:

25 0.4 mgnaloxone IV, 1.2 mg naloxone IN and 1.6 mg naloxone IN.

Using a first method (Excel), the Cmax and AUCt-values based on the original data
for the 8 mg naloxone administered IN and the 1 mg naloxone IV were calculated by
performing non-compartmental analysis on the mean profiles which had been scaled

30  to the proposed doses with the following results:



Cmax(pg/ mL) AUCt (pg.h/nml) 1.2 ng IN 1535.2 3159.6 1.6 ng I N 2046.9 4212.8
0.4 ng IV 2881.7 3812.2 The corresponding curves are depicted in figure 9
(for the wotal2/tse3re period of 36 h) and in figure 10 (f®ecT&PRém®S§YeL i od oOf
4 h). Inthe followng table, the values calculated for Chmax and AUCt based
on the 1 ng nal oxone |V data excluding the outlying subject are shown in
conparison to the Crax and AUCt-values calculated for 1.2 ng IN and 1.6 ng
I N based on the 16 ng I N dat a: Omx(pépml) AUCt (pg.h/ml) 1.2 ng IN

Cmax(pg/ml) AUCt (pg.h/ml)
1.2 mg IN 1535.2 3159.6
1.6 mg IN 2046.9 4212.8
04 mglV 4735.2 4578.9

The corresponding curves are depicted in figure 3 (for the total time period of 36 h)

and in figure 4 (for a time period of 4 h).

5  Using Excel, the Cmax and AUCt-values based on the original data for the 16 mg
naloxone administered IN and the 1 mg naloxone administered IV were also
calculated by performing non-compartmental analysis on the mean profiles which

had been scaled to the proposed doses with the following results:

Cmax(pg/ml) AUCt (pg.h/ml)
1.2 mg IN 1052.5 2585.0
1.6 mg IN 1403 .4 3446.7
04 mglV 4735.2 4578.9

10
The corresponding curves are depicted in figure 5 (for the total time period of 36 h)

and in figure 6 (for a time period of 4 h).

Using a second method (WinNonlin Modeling), the original data for the 8 mg
15  naloxone administered IN were fitted by a compartmental pharmacokinetic model
followed by the simulations of the concentrations based on the model. The

corresponding Cmax and AUCt-values are as follows (for the total time period of 36

h):
Cmax(pg/ml) AUCt (pg.h/ml)
1.2 mg IN 1599.5 2876.2
1.6 mg IN 2132.6 3835.0




1052.5 2585.0 1.6 ng IN 1403.4 3446.7 0.4 ng |1V 2881.7 3812.2 - 52 - The
correspondi ng curves are depicted in figure 11 (for the total tinme period
of 36 h) woaoizmséiigure 12 (for a tinme period of 4 h). AeCalrre@dyssiescri bed
in exanple 2, the original data for the 8 ng nal oxone 5adm ni stered I N were
also fitted by a conpartnental pharmacokinetic nodel followed by the
sinmul ati ons of the concentrations based on the nodel (WnNonlin Mdeling).
The correspondi ng curves together withhe 0.4 ng |V curve excluding the
out | yi ng subj ect (based on Excel) are depicted in figure 13 for a tine
period of 4 h. Figure 14 shows the corresponding curves for the nodeling
based on the 16 ng 10 nal oxone IN data together with the 0.4 ng IV curve
excl uding the outlying subject (based on Excel). Finally, figures 15 and 16
sunmmari ze the data of exanple 3 described above for a period of 4 h. 15

Particularly figure 15 shows that the IN nal oxone plasnma | evels predicted
for The corresponding curves are depicted in figure 7 for a time period of 4 h together

with the predicted concentrations using Excel (see above).

5  Using WinNonlin, the original data for the 16 mg naloxone administered IN were
also fitted by a compartmental pharmacokinetic model followed by the simulations
of the concentrations based on the model. The corresponding Cmax and AUCt-

values are as follows (for the total time period of 36 h):

Cmax(pg/ml) AUCt (pg.h/ml)
1.2 mg IN 893.5 2163.1
1.6 mg IN 1191.3 2884.1

10
The corresponding curves are depicted in figure 8 for a time period of 4 h together

with the predicted concentrations using Excel (see above).

As can particularly be derived from figure 7, the IN naloxone plasma levels predicted

15  for amounts of 1.2 mg and 1.6 mg, respectively, display a smoother increase with a
longer plateau compared to IV administration of 0.4 mg. However, the initial slope
of the IN-curves is rather steep as well. Further, the IN-curves display a rather

smooth decline following Cmax compared to the IV curve.

20  Example 3:

As evident particularly from figures 4, 6, 7 and 8, the plasma concentration curve
predicted for an amount of 0.4 mg naloxone IV displays two peaks, wherein the first
peak after a few minutes is followed by a second peak corresponding to the Cmax-

25  peak.



anounts of 1.2 ng and 1.6 ng, respectively, display a snoother increase
with a considerably | onger plateau conpared to IV adm nistration of 0.4 ny.
It is al swoevidési17t hat the | N-curves display a snooth @etEPa@2/06870DW Nng
Cmax conpared to the 20 IV curve. - 53 - CLAIM 1. An intranasa
pharmaceuti cal dosage form conprising a dosing unit conprising nal oxone or
a pharmaceutically acceptable salt thereof in an anpbunt of 5 equivalent to
bet ween about 0.65 ng nal oxone HCL and >adbout 0.8 ng nal oxone HCl1 or between
about 1.3 ng nal oxone HC1 and about 1.6 ng nal oxone HCl di ssolved in an
application fluid of a volune of < about 250 | A, preferably < about 200 pl.
2. Dosage formaccording to claiml, wherein said dosing unit conprises 10
nal oxone or a pharnmaceutically acceptable salt thereof in an anount of

equi val ent t ®ueabdRe fatid@bisudl BB pragil &l ad WxonRidddlo stdudhsistoulyfhgrbjead oxone
HCl1L if a single application step conprises the admnistration to two
nostrils. who waapagent v resperstde firike fdoubledieak 1V pigfdeewhespiedicting theg uni t
conprises 15 tic . eof in an
amount of cqdrbareurefhfuf QRLRIEH SR EF ARk e B BRI 0L ' 16 g
nal oxone HCI intfaven&ishgl Eheaqapdulti@hs 0sing EReel andVinbleslid fe tikdh mgihdlatinen t o
one nostril. 4. Dosage form according tq any of clains to 3, wherein
the vol ungé ofNZgfH& 1&&&@%&9@?%6%%@4 @gtw f¥7 3S shaghigd3mPidut 200 pi to
about 35 I A preferably of about 200 pi to about 50 I A nore preferably of
about 200 pi to about 100 pl. 5. Dosage form according to any of the
precedi ng cl dismg Exdebtled GmbkendpplGteatiesbadeduwindhe $ nepphadotond [Vrdatm t he gr oup

conpri sing water .and an ueous saline 2b5sol utiop, preferably an aqueous
s sol uti oncaie Bt esh Vs salsuas Bog STt
sol uti on. analysis on the mean profiles which had been scaled to the dose of 0.4 mg IV with

10 the following results (depicted again with the IN-values based on the 8 mg IN data):

Cmax(pg/ml) AUCt (pg.h/ml)
1.2 mg IN 1535.2 3159.6
1.6 mg IN 2046.9 4212.8
04 mglV 2881.7 3812.2

The corresponding curves are depicted in figure 9 (for the total time period of 36 h)

and in figure 10 (for a time period of 4 h).

15
In the following table, the values calculated for Cmax and AUCt based on the 1 mg
naloxone IV data excluding the outlying subject are shown in comparison to the
Cmax and AUCt-values calculated for 1.2 mg IN and 1.6 mg IN based on the 16 mg
IN data:
20
Cmax(pg/ml) AUCt (pg.h/ml)
1.2 mg IN 1052.5 2585.0
1.6 mg IN 1403 .4 3446.7
04 mglV 2881.7 3812.2




6. Dosage form according to any of the preceding clains, wherein the dosage
formis selected fromthe group of dosage forns conprising a nasal spray, a
30 nasal wocomdisenirve dosage form and a Miucosal At om zePCDEPREIR/058792 54 -

7. An intranasal pharnmaceutical dosage form conprising nal oxone or a
pharmaceutically acceptable salt thereof dissolved in an application fluid
for use in the treatnent of opioid overdosing and/or at |east one synptom

t hereof , wherein an anount of equivaleﬁ?'to bet ween about 1.3 ng nal oxone
HC1 and about 1.6 ng 5 nal oxone HCl is adm nistered intranasally, wherein
said amount is provided by adm nistration to one nostril or wherein said
anount is provided by adm nistration to two nostrils, and wherein the

vol ume of the application fluid per nostril is < about 2501[ 11, preferably
< about 200 mihe c328pbagiageuives Mefdepictidian GOy Hi (g the tethlaini geriodhsE3ei) an
anount of nal oxone or a Pharnaceutlcall% acceptabl e salt thereof equival ent
to about 1. 3apgimAgwRIRIOHETin paaiod i 414 g nal oxone HCL or about 1.5 ny
nal oxone HClL or about 1.6 ng nal oxone HCl is adm nistered intranasally.

159. Dosage formfor use according to claim7 or 8, wherein the volune of

t he appl i cat iAsnlfchdy despgbediasikaiinplei2s thai dripiimml datadogde Sfm@bdukon200 pl to
about 35 | A preferably of apout O pi to about 50 I A .nore preferably of
about 2007 pi ag%ma%@fi otere AFSO %@fégwﬁa@aﬂ@ﬁwﬁ ﬂ%armg@k&@élami?g to any of
claim 710 Qondfiefig) e HRINRAINIE uRlcohsh ARBAd AL Gl ol PRINARRR 1L 1S
Wi thin a range of about 150 pi to about 100 IA. 11. Dosage formfor
use accor di niMedeliagy The calresposdiidg tarveOtogether with thed). 4 n29adhaumwt excdudmovi ded
by administration to one nostril. 12. .Dosage form.for.use according to
oy of ol ai ety bl QrHEXSHFY BTN T e | SO g BE PR fichn 1 he
group conpri $i pGuAELihoARThSErARAPERISy &RVdsTer ﬁ{é'n%deﬁﬁ% b8 o tRdl &/ man
aqueous NaCl solution, nore preferably an aqueous 0.9% 30 (wei ght/vol une)
NaCl sol iPi omaloxon&EBN data together with the 0.4 mg IV curve excluding the outlying subject

(based on Excel).

Finally, figures 15 and 16 summarize the data of example 3 described above for a
period of 4 h.

15
Particularly figure 15 shows that the IN naloxone plasma levels predicted for
amounts of 1.2 mg and 1.6 mg, respectively, display a smoother increase with a
considerably longer plateau compared to IV administration of 0.4 mg. It is also
evident that the IN-curves display a smooth decline following Cmax compared to the

20 IV curve.



13. Dosage formfor use according to any of clains 7 to 12, wherein the
dosage form conprises said anount or half of said anmount dissolved in an
appl i cat iwo 201uisaé317n a dosing unit, the anount bei ng depemaPraizommhet her
said 5amount is provided by adm nistration to one nostril or by

adm nistration to two nostrils. 14. Dosage formfor use according to
claim 13, wherein the dosage form conprises a single dosing unit or two
dosi ng units, dependent on whet her sard310 anount is provi ded by

adm nistration to one nostril or by admnistration to two nostrils, and is
for single use. 15. Dosage formfor use according to claim 13, wherein
the dosage formconprises at |east tw dosing units, preferably at |east
three dosing units, nore 1bpreferably at |east four dosing units and nost
preferably atclL.gpdas five dosing units and is for nultiple uses. 16.
Dosage formfor use according to any of clains 7 to 15, wherein the dosage
formis selected fromthe group of dosage forns conprising a nasal spray, a

20 nasal nucoadhgsive 0 Y 17.
Dosage form for gse ac%%ﬁﬁgﬁws aﬁﬁﬂmﬁt&&8&%gg§ﬁ%l&%@ﬁ{ﬁﬁ%rgﬁﬁnﬁ%e dosage
form conpri sesmpakia) an®xes: dsr’rwplmnhycquhaerllyeacee{itatﬂahdlythamzbf ineancemimpmu ofl .

2518. Dosage form for yse acc rdlwg to a@% Iaurs bg 17, mherelg t he
opi oi d over d&8VigeRsodgtven aBguth g Pn%[sl #HhoubP deng palgyongrHiCl

acci dental mgsysed J6Ri g difokBie: AHLGARAPY @'rﬂ%mﬁm& HclfsBaragg form
for use according to any % laims 7 to wher 30 opioid

over dosi ng synpppimatien ﬂaidemftaed)ltﬁmonf £ Iab01gr260 pl.qoeforabb ﬁgbcnﬂz@f)ﬁ) pat ory
depression, optionally postoperative opioid respiratory depression; altered
| evel - 56 - consciousness; motic pupils; hypoxem a; acute lung injury
and aspiration preundnipRsage form according to claim 1, wherein said dosing unit comprises

10 naloxone or a pharmaceutically acceptable salt thereof in an amount of equivalent to
between about 0.65 mg naloxone HCI and about 0.8 mg naloxone HCI if a single

application step comprises the administration to two nostrils.

3. Dosage form according to claim 1, wherein said dosing unit comprises
15  naloxone or a pharmaceutically acceptable salt thereof in an amount of equivalent to
between about 1.3 mg naloxone HCI and about 1.6 mg naloxone HCI if a single

application step comprises the administration to one nostril.

4. Dosage form according to any of claims 1 to 3, wherein the volume of
20  the application fluid is within a range of about 200 ul to about 35 ul, preferably of
about 200 ul to about 50 ul, more preferably of about 200 ul to about 100 pl.

5. Dosage form according to any of the preceding claims, wherein the
application fluid is selected from the group comprising water and an aqueous saline
25  solution, preferably an aqueous NaCl solution, more preferably an aqueous 0.9%

(weight/volume) NaCl solution.

6. Dosage form according to any of the preceding claims, wherein the
dosage form is selected from the group of dosage forms comprising a nasal spray, a

30  nasal mucoadhesive dosage form and a Mucosal Atomizer Device.



20. Dosage formfor use according to any of clainms 7 to 19, wherein said
S5anount is re-admnistered during an initial titration period in order to
provi de fwoary/s6fiecti ve anount of nal oxone. 21 pCDEPagpe/obgyom f or
use according to any of clains 7 to 20, wherein the dosage formis conbi ned
wi th an intranuscul ar and/or intravenous dosage form 10conpri sing nal oxone
or a pharmaceutically acceptable salt tsgereof

7. An intranasal pharmaceutical dosage form comprising naloxone or a
pharmaceutically acceptable salt thereof dissolved in an application fluid for use in
the treatment of opioid overdosing and/or at least one symptom thereof, wherein an
amount of equivalent to between about 1.3 mg naloxone HCI and about 1.6 mg

5 naloxone HCI is administered intranasally, wherein said amount is provided by
administration to one nostril or wherein said amount is provided by administration to
two nostrils, and wherein the volume of the application fluid per nostril is < about

250 upl, preferably < about 200 ul.

10 8. Dosage form for use according to claim 7, wherein an amount of
naloxone or a pharmaceutically acceptable salt thereof equivalent to about 1.3 mg
naloxone HCl or about 1.4 mg naloxone HCI or about 1.5 mg naloxone HCl or about

1.6 mg naloxone HCl is administered intranasally.

15 9. Dosage form for use according to claim 7 or 8, wherein the volume of
the application fluid per nostril is within a range of about 200 ul to about 35 ul,
preferably of about 200 pul to about 50 ul, more preferably of about 200 ul to about
100 ul.

20 10. Dosage form for use according to any of claims 7 to 9, wherein the
volume of the application fluid per nostril is within a range of about 150 ul to about

100 wl.

11. Dosage form for use according to any of claims 7 to 10, wherein said

25  amount is provided by administration to one nostril.

12. Dosage form for use according to any of claims 7 to 11, wherein the
application fluid is selected from the group comprising water and an aqueous saline
solution, preferably an aqueous NaCl solution, more preferably an aqueous 0.9%

30  (weight/volume) NaCl solution.
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13. Dosage form for use according to any of claims 7 to 12, wherein the
dosage form comprises said amount or half of said amount dissolved in an
application fluid in a dosing unit, the amount being dependent on whether said
amount is provided by administration to one nostril or by administration to two

nostrils.

14. Dosage form for use according to claim 13, wherein the dosage form
comprises a single dosing unit or two dosing units, dependent on whether said
amount is provided by administration to one nostril or by administration to two

nostrils, and is for single use.

15. Dosage form for use according to claim 13, wherein the dosage form
comprises at least two dosing units, preferably at least three dosing units, more
preferably at least four dosing units and most preferably at least five dosing units and

is for multiple uses.

16. Dosage form for use according to any of claims 7 to 15, wherein the
dosage form is selected from the group of dosage forms comprising a nasal spray, a

nasal mucoadhesive dosage form and a Mucosal Atomizer Device.

17. Dosage form for use according to any of claims 7 to 16, wherein the

dosage form comprises naloxone as the only pharmaceutically active compound.

18. Dosage form for use according to any of claims 7 to 17, wherein the
opioid overdosing is caused by the illicit use of opioids or by an accidental misuse of

opioids during medical opioid therapy.

19. Dosage form for use according to any of claims 7 to 18, wherein the
opioid overdosing symptom is selected from the group comprising respiratory

depression, optionally postoperative opioid respiratory depression; altered level
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consciousness; miotic pupils; hypoxemia; acute lung injury and aspiration

pneumonia.

20. Dosage form for use according to any of claims 7 to 19, wherein said
5  amount is re-administered during an initial titration period in order to provide for an

effective amount of naloxone.

21. Dosage form for use according to any of claims 7 to 20, wherein the
dosage form is combined with an intramuscular and/or intravenous dosage form

10 comprising naloxone or a pharmaceutically acceptable salt thereof.



