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cellulite include altered and/or reduced connective tissue septae, vascular and lymph changes

20  that lead to fluid accumulation and inflammation. Fat tissue may also accumulate in the form of
a fibrous fatty deposit known as a lipoma. Utilization of fat stores may occur unevenly. Persons
who have lost substantial weight may still have regional pockets of fat accumulation that are
resistant to reduction unless unhealthy extremes of weight loss are achieved. Exercise may affect
subcutancous fat stores differently, with deeper tissues responding with lipolysis and superficial

25  stores being more resistant. Cellulite may also still be present despite weight loss, and lipomas
are typically not affected by weight loss.

SUMMARY OF THE INVENTION

[0004] Described herein are subcutaneous and transcutaneous pharmaceutical formulations and
methods of treatment using the pharmaceutical formulations for the treatment of regional

30  adipose tissue. It has been determined that therapeutic effectiveness of a lipophilic long-acting
selective beta-2 adrenergic receptor agonist and/or glucocorticosteroid, as evidenced for
example by the change in circumference of a patient’s waist or abdomen region, is achieved

when a relatively low dose is administered to a patient. For example, in clinical trials, it is been



exanpl e by the change in circunference of a patient's wai st or abdonen
region, is achieved when a relatively I ow dose is admnistered to a
patient. Wonomxaspbe, in clinical trials, it is beendet @CEiusedobeB4
patients that were adm nistered the | owest dose produced the greatest

t herapeutic response as neasured by reduction in adi pose tissue. It has
al so been determ ned that greater therapeutic effectiveness is achieved

wi t h |dstesmined dhw petioise il wagrmdaiaisterad; the o vept dose ipprsiyaed the gresiryt act i ng

bet a- r.Qi e r i . | r ' |

pr ovi A HpERE BB iRl 889 Bhuioh Ba BRPENGe. HERWR IRLANERRLE ) o
a | 1 papdtidreater thergpaitic Rfcst@leacdsiiy ecHioted wAthaldssefinepugntow ¢obbyeqinoinisagianssif al S
adm nistered to a patient once per week when conpared to sityations where
about ROPHGCIneaaqting Sk pECRBRIG RPN geeutte &Or 9@@%@%@@%@& c

r egept : i i el i i 13 e.g.,
Fi gur EYIQ%?{&ha;lssatlggteﬁq%nuﬁ aﬁlté(?lngg%%a? ﬁ?\@g&ttﬁga% atﬁ%?é eutfi ac e 111 }lnc%ggnf of the
f or nulaating sdeqtivo beetadrencegin rawe®r agtnistes adsiarstdryd roegpaticet encegduwtelon i n
wei ght of the patient or alteration in gxercise routine by the patient, but
"t or™ Feromie R S HIO0R S IEADREC BULF 5T TP R0F R EIEEHET ROAS. of

t r eat NRIRINCHRS FdckRBFla MRl R s dnSinisRARPREAARAENAvidRS QcbiaCs Rl 8 gamthurdf] wences.
Accordingly, provided herein, in certain enbodinents, are pharmaceuti cal

f or nulhas beersfurtheiogst¢rmancddbataherapentigefiscach at thefommuetionapromadcd heseindect i ¢

ef f1eCtych R D2kt e0bc L 000Rhod I Q0 ARRRC i AES O REd AR EEL D@L Sine by th
phar amceltSar " oY Aty (%soandw%%rrpoosﬁﬁ)oﬁs ?hatte are "SHTTabY eouF oF oY the

subcutaneabutirifhectht efficaeypf ths ipAgmacaytidaBfesmbiRabnab@uhetBOIIES tethtnadhtadi pose
ti ssue-reducing lipophilic |ong-acting selective beta-2 adr en_ergi C receptor
agoni stes@ibed hetein istipdapgpdont ghcgpctars anddaflucyges. Agserdinglsorvreyidedbegip: abl e

i nacti; i ngr.edi e I r r OVi - hereln i od for
provi ?{(rélaﬂt%gseﬁn@ ?12& T ésf eregj(%g%{lalecglﬁ o? ?a 6aﬁﬁ’ﬁ¥icngﬁ%r| gidﬁga%g& 8u?§ﬁlré%usl y

adm nipbede ngxabal oicraeatic tffectvi@b phti@it. abdomen a conpositi on conprising: (a)
| ess than about 20 of. an adj pose, tissue-reducing |ipagphilic.long-acting
soectDI8eas snsar Brsribrehesidst BRarargestitst! _ﬁm%}a‘ga}stanﬁﬁem@%lywwgat( b) at

| east Q0&iB¥RoYE ﬁ[h%ﬁﬂéﬁé%s%ﬁ%&iﬁn%hﬁndsﬁ%?(dﬂé’ss kA8 e ug b RlipRBOL her
aspect, provided herein 1s a nmethod for providing a cosmetic wai st or

abdongnsuedduting hpofhibt longasting vadeation betast alrsndrgic acdepivangorggmwprisslt ng

T Lo P R e P
ti ssugnb@dChdGinlit PaRMdd for b@ﬂ%@%dsﬁﬁﬁ@ d1@€duckibn BEA RardaiREBR®IME C T ecept or

agonist or a salt thereof; and at |east one subcutaneously acceptable
i rPAct isubcutpnpously edminiftomonyt oanssy the weistethlidermen g campopiHan ARBPUTIREAR) loss

¢ Lot : ] . ) o ] | faf S
= subj Bl 88 2Pl of T SEPHE4 B KRtLP DPopRERALORIRER BT s SRERIULT e
f or mulra¢eptbriagomkidtiackaltahStarPhml ®F aslici odosEbcafans@lsieiceemhblxiimiafioat e i n an

amount. that i1s . o . ) )

ingredient. In yet another aspect, provided herein is a method for providing a cosmetic waist or
abdomen reduction of at least two centimeters in a human, comprising subcutaneously

25  administering at or near the waist of the human a composition comprising (a) less than about 20
ug of an adipose tissue-reducing lipophilic long-acting selective beta-2 adrenergic receptor
agonist or a salt thereof; and at least one subcutaneously acceptable inactive ingredient.
[0006] Also provided herein are pharmaceutical formulations for, in certain situations, reducing
regional fat deposits in a subject. Further provided herein are pharmaceutical formulations that

30  are formulated to provide a single session dose of salmeterol xinafoate in an amount that is
about 5 ng to about 20 ug. In other embodiments, the formulation comprises a single session

dose of fluticasone propionate in an amount that is between about 1 pg and about 300 pg. In

still further embodiments, the formulation comprises a weekly dose of salmeterol xinafoate in an
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[0009] Provided herein is a method for treating regional fat accumulation comprising
subcutaneously administering a pharmaceutical formulation suitable for subcutaneous injection
25  comprising: (a) a lipophilic long-acting selective beta-2 adrenergic receptor agonist or
glucocorticosteroid, or a salt, optical isomer, racemate, solvate, or polymorph thereof; and (b) at
least one subcutaneously acceptable inactive ingredient.
[0010] Described herein is a method for inducing lipolysis in adipose tissue comprising
subcutaneously administering a pharmaceutical formulation suitable for subcutaneous injection
30 comprising: (a) a lipophilic long-acting selective beta-2 adrenergic receptor agonist or
glucocorticosteroid, or a salt, optical isomer, racemate, solvate, or polymorph thereof; and (b) at

least one subcutancously acceptable inactive ingredient.
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plasma Cyax of about 1 to about 100 pg/mL. In some embodiments, the formulations provide a
mean fluticasone propionate plasma Ciax that is undetectable using conventional methodology.
In another embodiment, salmeterol and fluticasone propionate are co-administered in a single
25 subcutaneous formulation.
[0014] In another aspect, provided is a pharmaceutical formulation comprising an adipose
tissue-reducing amount of salmeterol or a salt, optical isomer, racemate, solvate, or polymorph
thereof and at least one subcutancously acceptable inactive ingredient, wherein the formulation
provides a salmeterol partition ratio of between about 0.01 to about 0.2 when administered
30 subcutancously. In one embodiment, salmeterol selectively partitions into adipose tissue relative
to plasma. In another embodiment, the salmeterol partition ratio is about 0.1.
[0015] In yet another aspect, provided is a method for reducing adipose tissue in a subject

comprising subcutancously administering to the subject a pharmaceutical formulation
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further embodiment, is a method for treating regional fat accumulation wherein the
glucocorticosteroid is fluticasone propionate. In one embodiment, the formulation provides a

25  mean plasma fluticasone propionate Cpx of about 100 pg/mL to levels that are undetectable
using conventional methodology.
[0017] In one aspect provided herein is a method for reducing a regional fat deposit in a subject
in need thereof comprising administering to the subject, a parenteral formulation consisting
essentially of a therapeutically effective amount of at least one compound for reducing

30 desensitization of beta-adrenergic receptors and a long-acting beta-2 adrenergic receptor agonist.
In some embodiments, the parenteral formulation is administered by subcutaneous
administration. In some embodiments, the at least one compound comprises a

glucocorticosteroid. In another embodiment, the formulation comprises fluticasone or a salt
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amount of at least one compound for reducing desensitization of beta-adrenergic receptors and a
therapeutically effective amount of an adipose tissue-reducing amount of a lipophilic long-acting
beta-adrenergic agonist that is selective for the beta-2 adrenergic receptor.
25 [0020] In a further aspect provided herein is a method for reducing a regional fat deposit in a
subject in need thereof comprising administering to the subject a therapeutically effective
amount of one or more adrenergic receptor pathway-active compounds (e.g., a catecholamine, an
alpha adrenergic antagonist, forskolin, aminophylline, analogs thereof, or any combination
thereof) and a therapeutically effective amount of at least one compound for reducing beta-
30  adrenergic receptor desensitization (e.g., fluticasone propionate) and a therapeutically effective
amount of an adipose tissue-reducing amount of a lipophilic long-acting beta-adrenergic agonist
that is selective for the beta-2 adrenergic receptor (e.g., salmeterol xinafoate) in a formulation

suitable for subcutaneous administration. In some embodiments, the therapeutically effective
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In a further aspect provided herein is a nethod for treating a derma

condi tmghed siicéntmsntfoompexmgpheadnpsstrae of a foypoliignment paticohthaseamarjses a
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BRI EF leE é{%llzﬂp@: lpgo\l*iagzls, i{%p%\%ﬂ%, stria, wrinkles, rhytids, vitiligo, and atopic dermatitis,
in a subject in need thereof, comprising administering to the subject a pharmaceutical
formulation comprising an active ingredient consisting essentially of an adipose tissue-reducing
amount of a lipophilic long-acting beta-adrenergic agonist; and a subcutaneously acceptable

25  carrier or excipient thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023] The features of the embodiments described herein are set forth with particularity in the
appended claims. A better understanding of the features and advantages presently described
30 herein will be obtained by reference to the following detailed description that sets forth

illustrative embodiments, in which the principles are utilized, and the accompanying drawings of

which:
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Fi gur 65,34, 2R4; 3B.denonstrate a dose-response effect with the treatnment
group recelving the 0.5 ng of salneterol and 1 ng of fluticasone once per

week f[0028]AUG. 838k sIhawhthenaf thg clidnge gr fditvesitt cdifcamge@cnde ffarh bassdihs in human
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( B4s e dovnwedka syslengingdicgreasest ghangaamidl walsiiispaiereyce of about 3.5 cm.

[0029] FIG. 4 is illustrative of the change in full waist circumference (in cm) from baseline in

patients enrolled in the study described in Example 3B after 8 weeks of treatment with
salmeterol in combination with fluticasone in human patients in the following treatment groups
(with the indicated total weekly dose of salmeterol defined by dose and frequency of injection):
25 (1) 0.5 ug of salmeterol per week; (2) 1.0 ug of salmeterol per week; (3) 5.0 ug of salmeterol
per week; (4) 10 pg of salmeterol per week; and (5) 20 ug of salmeterol per week. Figure 4
demonstrates a dose-therapeutic efficacy (based on change in waist or abdomen circumference)
response curve based on a weekly dose of salmeterol.
[0030] FIG. 5A is illustrative of a comparison of the plasma concentration (in pg/mL) at day 1
30 and day 22 of salmeterol xinafoate in human patients administered 52 pg salmeterol xinafoate
(in combination with 22 pg fluticasone propionate) once per week pursuant to the study
described herein in Example 3A with reference to the plasma levels of salmeterol for the orally

inhaled ADVAIR DISKUS® 500/50 drug product.
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four vieexy; FI(QWASlS@llMaﬁffe sﬁathaelha&fge lin ﬁﬂldwalsmgronﬁlférbmnei (basonfomitiaseinger week
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per’ eRkr Fof “eauPot lucge@”gtzl}mtp%ntSvOé T ook HopEFARPYEdr! ¥R ehtinge | 1
full Welafthert] PEWIPIARE Sl Bedefibed frPEQalﬂgg@!Squr BhieRls if AR fROMAE 11 S!

day of treatnent pursuant to the stud scribed in Exanple 3B for patients
i n eaddrogfs: (IN®.5 of bOssimeteg onigh $ ug(of)ﬂu@c&ongtmf:e paim@tkefoofouamelﬂs R b

mg- ot 1 donisadle ] wBSERGherPied FEIRehte dri e GBI ” " T

sal mets@arterdNshdll [1F offlufiéaddbh CRBENSr bR orlBlir W&, fOf fOUf weeks. Figures
7A and 7B denponstrate a dose-related effect whereby the treatnment group

t et rl883\Ed&s. (Tiels Al tragyv ot the Piramge infullaweisticiigymagrendeit gakbem besilive per
week fa?ter g ké"ﬁ&%s[hee ¥ %sg 8939 gfjtrealgr%ent pursuant to the study described in Example 3B for

patients in each of the following groups: (1) 0.5 pg of salmeterol and 1 pg of fluticasone twice

per week for four weeks; (2) 5.0 ug of salmeterol and 1 ug of fluticasone twice per week for
four weeks; and (3) 10 pg of salmeterol and 1 pg of fluticasone twice per week for four weeks.

25  Figures 7A and 7B demonstrate a dose-related effect whereby the treatment group that received
the 0.5 ug of salmeterol and 1 ug of fluticasone twice per week for four weeks evidenced the
greatest change of about 2.9 cm with respect to patients receiving two injections per week.
[0035] FIG. 8 is illustrative of the mean body weight (in kg) at baseline, 4 weeks from start of
treatment, 1 week post-treatment, and 4 weeks post-treatment, for all patients enrolled in the

30 study described in Example 3B. Figure 8 demonstrates that the patients enrolled in the study
described in Example 3B did not evidence a significant change in weight during 8 weeks of

study.

DETAILED DESCRIPTION OF THE INVENTION
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bet a-2 adrenergi ¢ agonists, such as salneterol and fornoterol, when
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and palpitations.
[0038] It has been found that certain lipophilic long-acting selective beta-2 adrenergic agonists,
such as salmeterol and formoterol, when administered subcutaneously in appropriate amounts —
25  optionally with an appropriate amount of a certain glucocorticosteroid — reduce regional fat
deposits with limited systemic exposure compared to other beta-2 adrenergic agonists, including
other types of long-acting beta-2 adrenergic agonists. One possible reason for this result is that
the lipophilic nature of certain long-acting beta-2 adrenergic receptor agonists allows selective
partitioning into the adipose tissue relative to plasma. The lipophilicity of certain long-acting
30  beta-2 adrenergic receptor agonist contributes, in part, to providing relatively low levels of the
agonist systemically. Combined with appropriately administered amounts via subcutancous

injection, certain lipophilic long-acting beta-2 adrenergic receptor agonists may provide
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can be reduction and/or alleviation of the signs, symptoms, or causes of a disease, or any other

desired alteration of a biological system. For example, an “effective amount” for therapeutic
uses is the amount of the composition including a compound as disclosed herein required to

25  provide a clinically significant decrease in disease symptoms without undue adverse side effects.
An appropriate “effective amount” in any individual case can be determined using techniques,
such as a dose escalation study. The term “therapeutically effective amount” includes, for
example, a prophylactically effective amount. An “effective amount” of a compound disclosed
herein, such as a selective beta-2 agonist used alone or in combination with other compounds

30 (e.g., a compound for reducing beta-2 adrenergic receptor desensitization), is an amount
effective to achieve a desired pharmacologic effect or therapeutic improvement without undue
adverse side effects. It is to be understood that “an effect amount” or “a therapeutically effective

amount” can vary from subject to subject, due to variation in metabolism of beta-2 agonists and

11



An appropriate "effective anount™ in any individual case can be determ ned
usi ng techni ques, such as a dose escal ation study. The term

"t her apewpDealdpsehf ecti ve amount” includes, for exanpl @CTAIS2010/036484
prophylactically effective amount. An "effective amount” of a conpound

di scl osed herein, such as a selective beta-2 agonist used alone or in
conbi nation with other conpounds (e.g., a conpound for reducing beta-2

adr engogireupdscused sy cqa@@eﬁsqntw&labfrt@rﬂ)agon@tséﬁga@b\ﬁﬁeorém%md@)e age veeidliteve a
d
esir :‘% %ﬁédﬁ%ﬁf&eo&*tﬁe ﬁ{b e%?ttlféjé%ltdﬁf'or %tg d%%‘é&%ﬁi?g }Me t R Lol 'Bglklg

adver side eftects e un ect anoun
t her apedatddcald the pidgemnt vthapmyatbing physesry. fron1subject to subject, due to

variation i bolism of beta-2 agoni sts andc npounds used in co natlon
with d@&‘él zgsa‘giﬁﬁiélfegl e, aghPOS@P&%‘Sé%‘? Ciltgo HMBH g s foyanthigentgpoung g

condi tlip% i 160 lb%ﬁttz adiBfer 19@915 B{OQB. &ﬁét%e%@dec@tr&ﬁrce ta%?o&et‘i’s%ﬁé tlxlsotfo the

condltlo beln tre and t e ] udg e prescribing physician.

[ 004 1]beAmda1$®@dhlmtelnemrmuﬂt auﬁﬁpmtetotdes&a@— theddippsegisseerwuhtary éfoer subjert &
SuffiCI mount .of t.he |i hilic long-acting beta- ener gi c _receptor
2gont StCHEEAEGS viia b SRS F BT Rioh G B G AT B Sl he
anount, sl Waihalt, ¥ Oighe géRATRohMiBoREE IR SEbbES BdQeWirty oF b ohdifbh BéiReCt tO
subj ect” due to variation in netabolismof the |ipophilic | ong-acting beta-2

adr endragled, rettbpfwienmgbel the praseitingplysiciei.ght , general condition of the

Pu) o6 A5 Rl RSO AR 8 O B0 ARG g ©

m ni mefRAtsr hﬁlbu@tfreféfs)ﬂuﬁlalﬁg)uﬁﬁdiﬂh@M@&lﬁﬁh@-l’ongladﬁn@ﬁét@@taﬁiretﬁfgwfﬁcelﬁtﬁf ers to
an anount_ of the_|I£Ophl|IC | ong- acting beta-2 adrenergic receptor agoni st
used VISPBISt ¢sd avhidh dacs 8at gesylhing linrﬁaaamgylfsqagtrﬁardle‘éa#@uléra%ﬁ Restc Jf BrtodEde

eff eCtlﬁldeﬂs{oghﬁhatt%&ﬁn&g?ﬁﬁe%tﬁ?ldv %??r%mlt %{‘Q‘éﬂh &%t&“v%ano%rl}{ n{eﬂc r%{g] ect

to subject O variation In ne |poph| I'c long-ac

bet a- ZﬁaMfbmgmguﬁon@aap@ﬂmuagammEMgummt@n@g%pnmewgmugeg@ﬂgh@gmﬁde|t|on of
t he sub %g} verlt of thg condi t.ion beln% tre ted, and t éudgnent
of 15t hémB ok iy Jﬁﬁw}eéae&?{ﬁw iepndippn Sping dGRcdm b iyemenralitel ¢ ot he
concqu&ghb %éggm%aﬁubstance such as a therapeutic agent, in blood plasm
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vari es From-s J ect.
from subject to subject. L1kew1se, in some embodiments, values such as maximum plasma

concentration (Cpmax) Or time to reach maximum plasma concentration (Tmax), Or total area under
the plasma concentration time curve (AUC) varies from subject to subject. Due to this

25  variability, the amount necessary to constitute “a therapeutically effective amount” of a
lipophilic long-acting beta-2 adrenergic receptor agonist and/or a glucocorticosteroid is varies
from subject to subject. It is understood that in some embodiments, when mean plasma
concentrations are disclosed for a population of subjects, these mean values include substantial
variation.

30 [0044] “Pharmacodynamics” refers to the factors that determine the biologic response observed
relative to the concentration of drug at a site of action.
[0045] “Pharmacokinetics” refers to the factors that determine the attainment and maintenance

of the appropriate concentration of drug at a site of action.
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nol ecul e generally genérate two diastereoners, referred to herein as

( R*, Rhixéurd 1S©R’tc;ssh§ actenedsanie] or aauamdri by allmva@tmoreamrm be bldedmiasoner s
nanti oners the mrror imge of one diastereoner is

t hat ar.e .S
not sd%%?? @58? y6ﬂn%ﬂ%$hﬁﬁn%W§§P@W@§H@F Enanti oners are stereoi somers
that 06497 TWO5tctcORARS chifterS AN nRIdRBIe goferaB G BRI fic inFo Biabtedeotiord, WeErBrr&d to

enantioners. The enanti oners of the ( R*) diastereoners are referred to
as20  herein as (R* R*) and (R* §%), and their enantlorners 1astereomers are stereoisomers that are
not enantiomers, that is, the mirror image of one diastereomer is not superimposable on another
diastereomer. Enantiomers are stereoisomers that are mirror images of each other. A racemate is
a 1:1 mixture of enantiomers. The enantiomers of the (R* R *) diastercomers are referred to as
the (R,R) and (S,5) enantiomers, which are mirror images of each other and therefore share some
25  chemical and physical properties, for example melting points. Similarly, the (R,S) and (S,R)
isomers are enantiomers of the (R* S*) enantiomer. For example, some embodiments comprise
optically pure isomers of other lipophilic beta-2 agonists, for example, (R)-salmeterol.
[0050] Additionally, in some embodiments, a lipophilic, long-acting selective beta-2 agonists is
lipophilic, thereby providing a pharmaceutical formulation with activity in fat tissue. In some
30 embodiments, the lipophilic agonist is salmeterol. In further embodiments, the lipophilicity of
salmeterol provides prolonged exposure to the adipose tissue. In some embodiments, the agent

is not salmeterol, but has a similar lipophilicity to salmeterol.
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weeks, wd ROGRNLNT BRBK RZLARELST o sANY week in between 1 and 52. [0053] A
"weekly dose" is the total amount of active ingredient adnministered to a

pat i er00RIrA figeekly idog es theddtal Fosungxhagive ingradisnttadatinistescdvip ipatrentelutihgn a
single adrp' ni strlgti on orcurs dﬁri ng..a week, the ge%kl.ﬁ. dotse IS ”rhe 1ot al
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se¥si sdminisatianghatpscurs daring hsorckof active ingredi ent administered to a
pat | erﬁ)()54] A “periodic dose” is the frequency at which a dose is administered to a patient during a
period.
[0055] A “single session dose” is the total amount of active ingredient administered to a patient
during a single visit for treatment by a healthcare professional or, in situations of self-
25  administration, a single session dose is the total amount of active ingredient administered to the
patient by self-administration in a single session.
[0056] In some embodiments, a single session dose is divided into smaller amounts and
administered to a patient in one or more “sub-doses.” In some embodiments, each “sub-dose” is
subcutaneously delivered to a patient by injection, e.g., using a syringe or is administered to the
30  patient transcutancously.
[0057] The phrases “patient” and “subject” are used interchangeably herein. In some
embodiments, the patient or subject is a human. In further or additional embodiments, the

patient or subject is an animal. In some embodiments, the animal is a human, a common
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beta-2 adrenergic receptor agonist, or a salt, optical isonmer, racemate,
20  fluticasone propionate.

[0060] In other embodiments, the pharmaceutical formulation consists essentially of a lipophilic
long-acting selective beta-2 adrenergic receptor agonist, or a salt, optical isomer, racemate,
solvate, or polymorph thereof. In still further embodiments, the pharmaceutical formulation
consists essentially of a glucocorticosteroid, or a salt, optical isomer, racemate, solvate, or
25  polymorph thereof. In additional embodiments, the pharmaceutical formulation consists
essentially of a lipophilic long-acting selective beta-2 adrenergic receptor agonist and/or
glucocorticosteroid, or a salt, optical isomer, racemate, solvate, or polymorph thereof.
Beta-2 Adrenergic Receptor Agonists
[0061] In one aspect, provided herein are pharmaceutical formulations suitable for subcutancous
30 or transcutaneous administration comprising a lipophilic long-acting selective beta-2 adrenergic
receptor agonist, including, for example, salmeterol or 2-(hydroxymethyl)-4-{1-hydroxy-2-[6-
(4-phenylbutoxy) hexylamino]ethyl}phenol, or its salts, optical isomers, racemates, solvates or

polymorphs thereof and when used in the appropriate amounts and administered
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[0063] In some embodiments, provided herein are pharmaceutical formulations and methods of
treatment comprising a beta-2 adrenergic receptor agonist, or a salt, optical isomer, racemate,
solvate, or polymorph thereof, that is characterized by at least one of the following properties:
25  lipophilic; selective for the beta-2 adrenergic receptor; and long-acting. In some embodiments,
the beta-2 adrenergic receptor agonist is selective for the beta-2 adrenergic receptor. In further
or additional embodiments, the beta-2 adrenergic receptor agonist is lipophilic. In further or
additional embodiments, the beta-2 adrenergic receptor agonist is long-acting.
[0064] In some embodiments, the beta-2 adrenergic receptor agonist is bambuterol, bitolterol,
30  broxaterol, carbuterol, carmoterol, clenbuterol, ibuterol, sulfonterol, isoproterenol,
trimetoquinol, formoterol, desformoterol, hexoprenaline, ibuterol, indacaterol, isoetharine,

isoprenaline, isoproterenol, levalbuterol, metaproterenol, picumeterol, pirbuterol, procaterol,

reproterol, rimiterol, salbutamol, salmeterol; sulfonterol, terbutaline, trimetoquinol, tulobuterol,
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[0063] In sone enbodi nents, provided herein are pharmaceutical fornulations
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20 1
[0068] In other embodiments, the lipophilic, long-acting, selective beta-2 agonist is a polymorph
of salmeterol. In a further embodiment, the polymorph is polymorph I or II. In further
embodiments, the formulation uses a mixture of salmeterol polymorphs. In yet another
embodiment, the salt of the lipophilic long-acting selective beta-2 adrenergic receptor agonist is
25  axinafoate salt. In some embodiments, the lipophilic long-acting selective beta-2 adrenergic
receptor agonist is salmeterol xinafoate.
[0069] Some embodiments provide adrenergic modulation through the use of pharmaceutical
compositions comprising an adipose tissue-reducing and lipophilic, long-acting selective beta-2
receptor agonist active ingredient administered subcutaneously or transcutancously, either alone
30 (as single agent therapy), or in combination with at least a second active ingredient (as a

combination therapy). Thus, in some embodiments, the pharmaceutical formulations (and
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of salneterol. In a further enbodi nent, the polynorph is polynmorph I or I1.
In further enbodi nents, the fornmulati on uses a m xture of sal neterol
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A Tl e T
2- hy drgsypiens aaldte, tartrate, citrate, benzoate, 4-methoxybenzoate, 2-hydroxybenzoate
4-hydroxybenzoate, 4-chlorobenzoate, p-toluenesulphonate, methanesulphonate, ascorbate,
salicylate, acetate, fumarate, succinate, lactate, glutarate, gluconate, tricarballylate,

25 hydroxynaphthalenecarboxylate, 1-hydroxy-2-naphthalenecarboxylate,
3-hydroxy-2-naphthalenecarboxylate, oleate, combinations thereof, and the like. In some
embodiments, salmeterol is provided as the 1-hydroxy-2-naphthalene carboxylate salt
(hydroxynaphthoate, also known as xinafoate).

Agents for Reducing or Preventing Desensitization

30 [0072] Beta-adrenergic activity is enhanced by preventing or reducing desensitization

(tachyphylaxis) that can occur with continuous exposure of adipocytes to adrenergic agonists as

discussed above. “Compounds that reduce desensitization of beta-adrenergic receptors” (e.g.,

reduce desensitization of a target tissue to a beta-adrenergic agonist) include all suitable
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G ucocorticosteroids [0074] Sone enbodi nents of the conposition conprising
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conpri %Pg a. reduced nunbgrtof bet.a- 2 rﬁfe torE aqi)&r an %ncreased nunber
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tissue, especially in wonmen. ' ' o
20  lipolysis or inhibition of adipogenesis, for example, subcutanecous adipose tissue, especially in

women.
[0075] Without wishing to be bound by theory, it is believed that glucocorticosteroids or other
compounds for reducing desensitization of beta-adrenergic receptors increase lipolysis,
adipogenesis inhibition, and/or regional fat reduction during beta-adrenergic agonist exposure.

25  Thus, in some embodiments, a therapeutically effective amount of a compound (e.g., a
glucocorticosteroid) for reducing desensitization of beta-adrenergic receptors is administered to
increase lipolytic activity and/or increase the number of beta-receptors in the target tissue, and
thereby increase fat deposit reduction. In some embodiments, a patient is administered a
pharmaceutical formulation suitable for subcutaneous or transcutaneous administration

30 comprising a therapeutically effective amount of a long-acting beta-2 adrenergic receptor
agonist and a glucocorticosteroid. For example, the compound for reducing desensitization of
beta-adrenergic receptors is formulated suitable for subcutancous administration. In further or

additional embodiments, the compound for reducing desensitization of beta-adrenergic receptors
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enbodi nents, the pharmaceutical formulation is suitable for transcutaneous
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and a rgémeasmct betih@hfbie, téiméinsiaht, fluapdlide adiclessnids, or badeesHt€ or aghlvat e, or
optical isomer, racemate, solvate, or polymorph thereof.
[0078] In other embodiments, the glucocorticosteroid is fluticasone or a salt, optical isomer,
25  racemate, solvate, or polymorph thereof. In specific embodiments, the lipophilic long-acting
selective beta-2 adrenergic receptor agonist is salmeterol xinafoate and the glucocorticosteroid is
fluticasone propionate. In yet another embodiment, the glucocorticosteroid is fluticasone
furoate, or a salt, optical isomer, racemate, solvate, or polymorph thereof. In some

embodiments, the glucocorticosteroid is fluticasone propionate (shown below as compound 2),

30  or its analogs, prodrugs, metabolites, and isomers thereof.
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pol ynorph thereof. In certain enbodinents, the glucorticosteroid is
selected fromfluticasone, nonmetasone, becl onethasone, triantinol one,
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racemate, solvate, or polynorph thereof. [0078] In other enbodinents, the
gl ucocorticosteroid is fluticasone or a salt, optical isonmer, racenate,
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physiologically acceptable salts, optical isomers, racemates, solvates, polymorphs, or
combinations thereof, and at least a second active ingredient, wherein the formulation is suitable
for subcutaneous or transcutaneous administration.
[0080] In various embodiments, the lipophilic, long-acting selective beta-2 adrenergic receptor
20  agonists are administered separately or in combination with one or more compounds that reduce
desensitization of the target tissue to the beta-adrenergic receptor agonist(s), for example,
glucocorticosteroids or ketotifen, or analogs thercof. The term desensitization includes both
short-term desensitization (tachyphylaxis), as well as long-term desensitization, as well as
desensitization over other time periods. Beta-2 adrenergic receptor agonists are also referred to
25  herein as “beta-2 agonists” and “beta-2 receptor agonists.” Unless otherwise specified,
references to beta-2 adrenergic receptor agonists also include their analogs, physiologically

acceptable salts, optical isomers, racemates, solvates, and/or polymorphs thereof. Some
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modulating composition to treat adipose tissue and result in tachyphylaxis, a condition in which
the body experiences a rapidly decreasing response to the agonist following administration of
the initial doses, to the desired lipolytic and anti-adipogenesis effect. Consequently, in certain
25  situations with long-term exposure of adipose tissue to beta-adrenergic receptor agonists, the
therapeutic effect with the beta-adrenergic receptor agonists is short-lived.
[0083] Repeated administration of short-acting beta-2 agonists often result in tachyphylaxis, as
discussed above. However, salmeterol, exhibits partial beta-2 receptor agonist activity in some
systems that may reduce the desensitization that occurs with continuous exposure of adipocytes
30  to full adrenergic receptor agonists. Compared with short-acting beta-2 agonists, lipolysis also
occurs for a longer time after administration because lipophilic, long-acting selective beta-2
agonists have longer half-lives. The combination of longer half-lives and activities reduces the

required frequency and total dosage of administration of the pharmaceutical compositions
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'ns Oqleerein are suitable for subcutaneous injection, and provide for a volume of up to about 20 mL
(including, e.g., about 0.1 mL, about 0.3 mL, about 0.5 mL, about 0.7 mL, about 1.0 mL, about
25 1.1 mL, about 1.5 mL, about 2 mL, about 2.5 mL, about 3 mL, about 3.5 mL, about 4 mL, about
5 mL, about 6 mL, about 7 mL, about 8 mL, about 9 mL, or any other volume from about 0.1
mL to about 20 mL) of an excipient compatible with subcutancous administration. In some
embodiments, the excipient concentration is kept below 1% (e.g., about 0.05%, about 0.2%,
about 0.3%, about 0.4%, about 0.5%, about 0.6%, about 0.8%, or any other concentration from
30 about 0.05% to less than about 1%.

Periodic Dosing Schedule

[0086] Another aspect of the formulations and methods of treatment provided herein is a

periodic dosing schedule. It has been determined that once per week dosing of a lipophilic long-
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met hods of treatnent provided herein is a o o ,
20  compared to what is provided herein. Similarly, in some situations where the periodic dose is

seven times per week, the amount of active ingredient administered to the patient for each single
session dose compared to what is provided herein is divided by seven. As another example, in
certain situations where the periodic dose is once per month, the patient will receive a single
single session dose per month at four times the amount that is provided herein.

25 Single Session Dose

[0089] An additional aspect of the formulations and methods of treatment provided herein is a
single session dose. A single session dose is the total amount of active ingredient administered
to a patient during a single visit for treatment by a healthcare professional or, in situations of
self-administration, it is the amount of active ingredient administered to the patient by self-

30 administration in a single session. The single session doses provided herein are based on a once
per week periodic dose, and can be adjusted for a different periodic dose than once per week as
provided herein. As discussed herein, in some embodiments a single session dose includes 20 or

more sub-doses.
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once per week in an amount between about 20 ug and about 5 ng, between about 20 pg and
about 25 ng, between about 20 ug and about 50 ng, between about 20 ug and about 75 ng,
between about 20 ug and about 100 ng, between about 20 pg and about 125 ng, between about

25 20 pg and about 150 ng, between about between about 20 ug and about 175 ng, between about
20 ug and about 200 ng, between 20 ug and about 225 ng, between about 20 ug and about 250
ng, between about 20 ug and about 275 ng, between about 20 ug and about 300 ng, between
about 20 pg and about 325 ng, between about 19 ug and about 350 ng, between about 19 ug and
about 375 ng, between about 18 ug and about 400 ng, between about 18 ug and about 425 ng,

30 between about 18 ug and about 450 ng, between about 18 pug and about 475 ng, between about
18 ug and about 500 ng, between about 17 ug and about 525 ng, between about 17 pug and about
550 ng, between about 17 ug and about 575 ng, between about 17 pug and about 600 ng, between
about 17 pug and about 625 ng, between about 17 ug and about 650 ng, between about 16 ug and
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single session dose that is less than about 25 pg of the glucocorticosteroid, or a salt, optical
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isomer, racemate, solvate, or polymorph thereof. In some embodiments, the glucocorticosteroid
is fluticasone, or a salt, optical isomer, racemate, solvate, or polymorph thereof. In further
embodiments, the glucocorticosteroid is fluticasone propionate or fluticasone furoate.

25 [0095] In certain embodiments, provided are pharmaceutical formulations that are formulated to
provide a single session dose of fluticasone propionate between about 25 ug and about 5 ng. In
some embodiments, the pharmaceutical formulations provided herein comprise a single session
dose that is an amount of fluticasone that is equal to or less than about 25 ug (including, e.g.,
about 5 ng, about 50 ng, about 500 ng, about 1 ug, about 10 pug, about 25 ug, or any other

30  amount between about 25 ug and about 5 ng).

[0096] In still further embodiments, provided are pharmaceutical formulations that are
formulated to provide a daily dose of a glucocorticosteroid. In some embodiments, a

glucocorticosteroid to be administered is fluticasone and an adipose tissue-reducing amount of
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[0095] In certain enbodi nents, provided are pharmaceutical formulations
that are fornmulated to provide a single session dose of fluticasone

pr opi onatwoketowserroabout 25 ng and about 5 ng. In sone echaskomwNsEsst he
pharmaceutical fornulations provided herein conprise a single session dose
that is an anmobunt of fluticasone that is equal to or |ess than about 25 ng
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Salmeterol and Fluticasone

[0098] In an embodiment, provided herein is a subcutaneous injectable formulation that
comprises a single session dose of salmeterol xinafoate between about 20 pug and about 5 ng, as

25 described herein, including any other amount of salmeterol xinafoate between about 20 ug and
about 5 ng and between about 25 ug and about 50 ng of fluticasone propionate as described
herein, including any other amount of fluticasone propionate between about 25 pg and about 50
ng.
[0099] In still further embodiments, provided are pharmaceutical formulations that are

30 formulated to provide a daily dose of a lipophilic, long-acting selective beta-2 agonist and
glucocorticosteroid. In some embodiments, a lipophilic, long-acting selective beta-2 agonist to
be administered is salmeterol and an adipose tissue-reducing amount of salmeterol to be

administered is about 0.001 pg/day to about 1000 pg/day (including any dose of salmeterol from
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conprises a single session dose of sal neterol xinafoate between about 20 ny
and about 5 ng, as described herein, including any ot her anount of

sal met er ovoxbpaf3sEbe bet ween about 20 ng and about 5 ngPaemashevne@ns about
25 ng and about 50 ng of fluticasone propionate as described herein,

i ncl udi ng any ot her anmount of fluticasone propionate between about 25 ng
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receptor %ggnlst and/ or glucocorticosteroid. For exanple, in sone

erdodiaelhsud-dgse oy siaglcheieetion efracilph spmpusing p dRPpplibe Mngsaciiogscledivebstanbds of
treat %?éneggquercieﬁtiopggonist and/or glucocorticosteroid. For example, in some embodiments,
provided herein are pharmaceutical formulations and methods of treatment comprising
administration of a pharmaceutical formulation wherein a lipophilic long-acting selective beta-2
adrenergic receptor agonist and/or glucocorticosteroid is provided to a patient in about a single
25  sub-dose, at least about two sub-doses, at least about three sub-doses, at least about four sub-
doses, at least about five sub-doses, at least about six sub-doses, at least about seven sub-doses,
at least about eight sub-doses, at least about nine sub-doses, at least about 10 sub-doses, at least
about 11 sub-doses, at least about 12 sub-doses, at least about 13 sub-doses, at least about 14
sub-doses, at least about 15 sub-doses, at least about 16 sub-doses, at least about 17 sub-doses,
30  at least about 18 sub-doses, at least about 19 sub-doses, at least about 20 sub-doses, at least
about 21 sub-doses, at least about 22 sub-doses, at least about 23 sub-doses, at least about 24
sub-doses, at least about 25 sub-doses, at least about 26 sub-doses, at least about 27 sub-doses,

at least about 28 sub-doses, at least about 29 sub-doses, at least about 30 sub-doses, at least
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adm ni stration of a pharmaceutical fornulation wherein a lipophilic
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subj ect, i1ncluding for exanple subcutaneous fat. In sone enbodi nents for

whioch arpresefidringlida. bohare deslemiteb. terieside wewnd dhqlknsgendheaeddlgpionunperargot
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ar ea uddetanihetheditle (which is understood to refer to the fleshy fold of skin in the submental
arca of a patient), the abdomen, the hips, the inner thigh, the outer thigh, the buttocks, the lower
back, upper back and the chest.
25 Salmeterol
[00105] In certain embodiments, provided are pharmaceutical formulations and methods
of treatment comprising the pharmaceutical formulations that are formulated to provide a sub-
dose of salmeterol xinafoate between about 20 ug and about 1 ng, between about 20 ug and
about 2 ng, between about 20 pug and about 3 ng, between about 20 ug and about 4 ng, between
30 about 20 pg and about 5 ng, between about 20 ug and about 6 ng, between about 20 pug and
about 7 ng, between about 15 pug and about 8 ng, between about 10 ug and about 9 ng, between
about 5 ug and about 10 ng, between about 1 ug and about 12 ng, between about 900 ng and

about 14 ng, between about 800 ng and about 16 ng, between about 700 ng and about 18 ng,
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for exanple the wattle (which is understood to refer to the fleshy fold of
skin in the subnental area of a patient), the abdonen, the hips, the inner
t hi gh, twoaoteersst7hi gh, the buttocks, the | ower back, uppgrush@aol3@sd t he
chest. Sal neterol [00105] In certain enbodi nents, provided are

phar maceuti cal fornulations and nethods of treatnent conprising the
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met hodbsrmilated e@proeide acsmbptoss bfg lackotohixBiafaatd that iokqidieo phiassthaesiiduc a0

formul ations, that are fornul ated to provide sub- dose qf sal neterol
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abidut ta opigss tgnaboutd 1. cfied 4o ehlgss thpakous 4mg, eq ess than about 3 ug,

equal to or less than about 2 ug, equal to or less than about 1 pg, equal to or less than about 975
ng, equal to or less than about 950 ng, equal to or less than about 925 ng, equal to or less than
about 900 ng, equal to or less than about 875 ng, equal to or less than about 850 ng, equal to or
less than about 825 ng, equal to or less than about 800 ng, equal to or less than about 775 ng,
25  equal to or les than about 750 ng, equal to or less than about 725 ng, equal to or less than about
700 ng, equal to or less than about 675 ng, equal to or less than about 650 ng, equal to or less
than about 625 ng, equal to or less than about 600 ng, equal to or less than about 575 ng, equal
to or less than about 550 ng, equal to or less than about 525 ng, equal to or less than about 500
ng, equal to or less than about 475 ng, equal to or less than about 450 ng, equal to or less than
30  about 425 ng, equal to or less than about 400 ng, equal to or less than about 375 ng, equal to or
less than about 350 ng, equal to or less than about 325 ng, equal to or less than about 300 ng,
equal to or less than about 275 ng equal to or less than about 250 ng, equal to or less than about

225 ng, equal to or less than about 200 ng, equal to or less than about 175 ng, equal to or less
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Fl uti caso [ 00108 o provided herein, in further or .additi
enBodi R @w lopg ‘15‘?%1%5? Live ﬁ?tﬁ r?éPH’éHé Gfeombuaiinp Herany % QY Retfto be

admi n'a%lhﬁﬁ"sﬂe% t8f r&ﬂ&t%ar%%@& {Hadls el BbiOS HERCIHoRES nB e iflohe ar e
phar maceut i cal nmul at 1 ons wherein a glucocortlcoster0|d el't her al one (as

si ngl eenﬁgndnnelttmeh@giyyooomqostem@drm fhaticagmeyitasatineptonl ivomer, addimaicopelatact i ve

di f I - t bet a-.2 i st
(a8 & wanbrees Dsreherspydher sRbRBmatE b ARFa e < Fcaiorirrap afon:
in a Yhndesent Rabatks bet ween about 25 ng and about 5 ng. In sone

enbodi ments, the glucocorticosteroid is fluticasone, or a salt, optical
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ug (including, e.g., about 5 ng, about 50 ng, about 500 ng, about 1 ug, about 10 ug, about 25 ng,

or any other amount between about 25 ug and about 5 ng).
[00110] Appropriate tissue concentrations of glucocorticosteroids used for the therapeutic
25  methods described herein range from about 0.001 uM to about 5 uM, e.g., from about 1.0 uM to
about 5 uM, from about 0.1 uM to about 2 uM, from about 0.1 uM to about 1 mM, from about
0.01 uM to about 0.1 uM or any other tissue concentration of the glucocorticosteroid from about
0.001 uM to about 5 uM.
Salmeterol and Fluticasone
30 [00111] In a specific embodiment, provided herein is a subcutaneous injectable
formulation that comprises a sub-dose of salmeterol xinafoate between about 20 ug and about 1
ng, as described herein, including any other amount of salmeterol xinafoate between about 20 ug

and about 1 ng and between about 25 pg and about 5 ng of fluticasone propionate as described
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[00109] In certain enbodi nents, provided are pharmaceutical formulations
that are fornmulated to provide a sub-dose of fluticasone propionate that is
equal to wo20g817han about 25 ng (including, e.g., aborCTAS2@g/03da8ut 50
ng, about 500 ng, about 1 ng, about 10 ng, about 25 ng, or any other anount
bet ween about 25 ng and about 5 ng). [001 10] Appropriate tissue
concentrations of glucocorticosteroids used for the therapeutic nethods
descr ilsedn.Heelading pangehcr ppaiied futicasgue piepionate sBrren s e 25eugyand gbevhd about
1.0 to about 5 MM fromabout 0.1 mMMto about 2 mM fromabout 0.1 mMto
about T¥ fromabout 0.01 mMMto about 0.1 nM or any other tissue
concer[00Et2jon ofintone egibudiaeat, taisabalt@rcoudinfsotibl afoomtilaliof @t atidntautakows 5 M
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and from about 300 ng to about 5 ng of fluticasone propionate (%ls?ﬁﬁu about

5 ng, tasbert S5 fergnulapdina yoluge ohpp tr abpuhd0 Ml abguigy] ndbaheut about

ggog'? a{t))ggngg nﬁBOH?uté)aP it al:;)’cg% %Flt %6@ aé)gﬁ nﬁﬁoﬁ?ut&qlaﬂ u‘Ilboélllgout 100

ny, ormbBwboot hetl., abautrdts mL fﬂicnmt ¥ @S, aibeut mjbl, @hmtténﬁln Qivoatonnl, Blﬁlﬁlt Bonkt,0
about forrrulat dlna olune of .up to about 1 about, 0.1
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nm_, about m_, about 6 ni, about m_, about m_, or any
ot her bﬁtdw,lﬂr% (ferg:;rmbawdh%% dbont 0.2%, abtmutO 3o, a’tvbylt (b#%ambcalx()ﬁ}% aboutdbtpat i bl e

with s eous a ni str n,so n e, exci pi ent
ConcerbPt S PetRaRe BaRoHE UG ol HoORE0E A0S BEoR A boK 190555 mbout 0. 3%
about ﬂ,ﬁ%acamuglc@a%e@pput 0.6% about 0.8% or any other concentration

from about 0.05% to Tess than about 1% o , ,
20 [00113] In another aspect is a pharmaceutical formulation, including certain methods of

treatment comprising administration of the pharmaceutical formulations described herein,
comprising an adipose tissue-reducing amount of salmeterol or a salt, optical isomer, racemate,
solvate, or polymorph thereof and at least one subcutaneously acceptable inactive ingredient,
wherein the formulation provides a mean plasma salmeterol Cpax equal to or less than about 300
25  pg/mL when administered subcutancously. In one embodiment, the formulation provides a
mean plasma salmeterol Cpax equal to or less than about 270 pg/mL. In one embodiment, the
formulation provides a mean plasma salmeterol Cpax equal to or less than about 250, about 230,
about 200, about 190, about 180, about 170, about 160, about 150, about 140, about 130, about
120, about 110, about 100, about 90, about 80, about 70, about 60, about 50, about 40, about 30,
30 about 20, about 10, about 3, about 1 pg/mL, or is undetectable using conventional methodology.
For purposes of this application, “undetectable using conventional methodology” or
“undetectable using current methodology,” means that the concentration is lower than the low

limit of quantitation (LLOQ) using the Liquid Chromatography/Mass Spectrometry/Mass
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Phar macoki netic Paraneters [00113] In another aspect is a pharnmaceuti cal
formul ation, including certain nmethods of treatnent conprising

adm ni st re0i201/B38770he phar maceuti cal formnul ati ons descr iPb@dSh@n®sdsss
conprising an adi pose tissue-reduci ng anount of salnmeterol or a salt,
optical isomer, racemate, solvate, or polynorph thereof and at | east one
subcut aneousl y acceptabl e i nactive ingredient, wherein the fornulation
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f or muleatiodim@tothe dean plasmaflupkbasna pfdpidnacaSqpne boaxsOpg/abouh atother about 200

pg/m_ In a further enpodi nent, the formnul onp vi des a nean plasm
é‘é@%?ﬁémiﬂ‘ ? B¥raR 8lagmatiugraseps proPRl @m OlaéPﬁ?_utaqeﬁusyet a further

enbodldaﬁﬁﬁlstrﬁm MTRaRoRE RSB dith it GARORRI Qﬁ@ﬁh@&@& 4@8&6@@ aAbQUt 100, about
90, about 80, about 70, about 60, about 50, about bout 30, about 20,
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mean [:glllﬁmﬁﬂsubd;&aﬁgﬂﬁad}ﬁﬁm@ﬂ@{e Cmax results from subcutaneous
adm ni st rat| on I n anot her enbodi nent, sal neterol and fluticasone

pridpi Qs P dissHed together in a fornmulation suitable for

subc Ut[ﬁﬁl Hg“]ls ad rf'n ry {%}tﬁee}talslg&’t 1sI anph%r&l%eunggl formulation comprising an adipose tissue-

reducing amount of salmeterol or a salt, optical isomer, racemate, solvate, or polymorph thereof

and at least one subcutancously acceptable inactive ingredient, wherein the formulation provides
a salmeterol plasma Cyax ratio of subcutaneous to intravenous administration of between about
25 0.01 to about 0.4 when administered subcutanecously (also known as the “salmeterol partition”
ratio.) For purposes of this application, the ratio of plasma Cp, of a long-acting beta-2
adrenergic receptor agonist administered subcutaneously to the plasma Cax of the same long-
acting beta-2 adrenergic receptor agonist administered intravenously is known as the “partition”
ratio. Thus, in one embodiment, the partition ratio of salmeterol is about 0.01 to about 0.4. In
30 another embodiment, the salmeterol partition ratio is about 0.05 to about 0.3. In another
embodiment, the salmeterol partition ratio is from about 0.1 to about 0.35. In a further
embodiment, the salmeterol partition ratio is about 0.1. In another embodiment, the salmeterol

partition ratio is between 0.05 to about 0.2. In a further embodiment, the salmeterol partition
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enbodi ment, salnmeterol and fluticasone propionate are adm ni stered
separately in fornul ati ons suitable for subcutaneous adm nistration.
Partiti orwogolot3g77adi pose Ti ssue [00115] In a further a®peaiS2019/036484
pharmaceutical fornulation conprising an adi pose tissuereduci ng anmount of
sal neterol or a salt, optical isomer, racemate, solvate, or polynorph
thereof and at | east one subcut aneousl y accegt abl e i nactive ingredient,
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The salmeterol partition ratio was cal culated as the average sal meterol
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formul ati on COEI’I si ng sal meterol or a salneterol-like conpound and a
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thereof. In yet another ernbodlrnent, the glucocortlcostermd is fluticasone propionate. In one

oppooo

embodiment, the formulation provides a salmeterol partition ratio of between about 0.01 to
about 0.3 and a mean plasma fluticasone propionate Cpax of about 1 to about 200 pg/mL. In yet

25  a further embodiment, the formulation provides a salmeterol partition ratio of between about
0.01, about 0.02, about 0.03, about 0.04, about 0.05, about 0.06, about 0.07, about 0.08, about
0.09, about 0.1, about 0.11, about 0.12, about 0.13, about 0.14, about 0.015, about 0.16, about
0.17, about 0.18, about 0.19, about 0.2 and a mean plasma fluticasone propionate Cpax of about
190, about 180, about 170, about 160, about 150, about 130, about 120, about 110, about 100,

30  about 90, about 80, about 70, about 60, about 50, about 40, about 30, about 20, about 10, about 1
pg/mL. In another embodiment, the mean plasma fluticasone propionate Cpax results from
subcutaneous administration. In a further embodiment, salmeterol and fluticasone propionate

are co-administered together in a formulation suitable for subcutaneous administration such that
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about 0.01 and 0.4 and provides limted system c exposure, and
consequently, a reduced or mnimzed risk of producing cardiovascul ar side
ef fects. wodntwssEb| y, sal meterol -1i ke conpounds al so selC@atsemeloge4partiti on
into the adi pose tissue due to their lipophilic nature. In another

enbodi nment, is a pharmaceutical fornulation providing a sal neterol
partition ratio of between about 0.0l to about 0.2 and further conprising a
gl ucocbe farewitiep prayidas agalpgterobplagmi Gatdatiq et sbrutangpuy & ingigvenonp

hodi ‘ . SO . .
embodi Auppisr{iRd ff HUEARAbLEO SoUhlul G2 bd'h bR BSHERRLRAGAL Propl e
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about . I l. .and
fIutiéég@ﬂéégﬁﬁ%PéﬁgﬁgagggugﬁﬁyﬁPéﬁgégﬁﬁggﬁg?g{%?%k?%ﬁg%gﬁéﬁg dns suitable
for subdwtianeothe cadumfirsiccal tlanpasivats whiat ortdbdomonn. mMn siicoomsbaalirasitsle a

sal met er ol asna X ratio of subcutaneous.to i.ntravenous adm ni stration
o 1ot e EbET tos GEMAB QU io eEmalii o ﬁé%lVﬁ‘tiep‘I‘ SR SPIRT 448 BheBFSM onat e
Oomax_olindbatin dn 4o @R Ak iLABuPIhTo abolhe 99 NE1an@ AL HHIRIL 3 salbddilrb ASGRE

furoate Is used as a glucocortic eroid such that the fornul ation provides
a sal rfat.eratio of lselsautanGpuscip antray codussadouus Bateous bebovdentabamdh®lu® abdnt il st rat i on

of between about 0.01 to abqut . 0.2 and an, plas fluticasone furoate
Gracof™ B Et BE SsRg g LT E DR TR, FUb R erfsBUR NGRS ™ I P
phar meghgrthd @ adicall 6l Ao @BfpRLAY lad@th N85 8bA dbRAST fRKGNI0HE pRpicafEhenol

pl asma Cracrati o of subcutaneous to 1 ntravenous adm nistration of between

abdut ot thet whstiveen ahowiHeme siththorbs¥bug| Ip seme ambodenends. psovadgsbiiareint
B AT ST S SR PRl ot 5*
for rrult@iﬁ@i:ntabowsnﬂg' dﬁlb@usimgﬁtg Behgh@brdasitiond] cadlodBh@itglprovided herein is a
pharmaceutical formulation comprising a weekly dose of fluticasone propionate in an amount
that is between about 50 ng and about 100 pg. In still further embodiments, provided herein is a
25  pharmaceutical formulation comprising a sub-dose of salmeterol xinafoate in an amount that is
between about 1 ng to about 50 ug. In other embodiments, provided herein is a pharmaceutical
formulation comprising a sub-dose of fluticasone propionate in an amount that is between about
5 ng to about 20 ug.
[00117] In a further aspect is a subcutaneous formulation consisting essentially of a long-
30  acting beta-2 receptor agonist and a subcutancously acceptable excipient thereof, wherein the
formulation provides a partition ratio lower than the partition ratio of a reference long-acting

beta-2 receptor agonist. In one embodiment, the subcutaneous formulation provides a partition

ratio of about four to six times lower than the partition ratio of a reference long-acting beta-2
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xi nafoate in an anount that is about 5 ng to about 20 ng and that provides
a salneterol plasma Crax ratio of subcutaneous to intravenous
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anot her enbodi ment, the glucocorticosteroid is fluti casonﬁéf)r opionate. In a
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L e R A G A
agoni Sluticasone propionate described in the formulations herein is substltuted with fluticasone

furoate such that, and by way of example only, the formulation provides a partition ratio about

five times lower than the partition ratio of formoterol and/or a mean plasma fluticasone furoate

25  Cpax of about 1 to about 200 pg/mL.
Methods of Reducing Adipose Tissue

[00118] In another aspect, provided herein are methods for reducing adipose tissue in a
patient comprising administering to the patient a pharmaceutical formulation comprising a
lipophilic long-acting selective beta-2 adrenergic receptor agonist, either alone (as single agent

30  therapy) or in combination with one or more additional active ingredients, for example a
glucocorticosteroid (as a combination therapy) and at least one subcutaneously acceptable
inactive ingredient. In one aspect is a method for reducing adipose tissue in a subject

comprising subcutancously administering to the subject a pharmaceutical formulation
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wherein the reference | ong-acting beta-2 adrenergic receptor agonist is
fornmoterol, and a nean plasma fluticasone propionate Cmax of about 1 to
about 200wpgbrk13817n anot her enbodi nent, the nmean pl asmaPCITAS2EIa986384
propi onate Cmax results from subcutaneous adm nistration. In yet another
enbodi nment, salnmeterol and fluticasone propionate are co-adm nistered
together in a fornulation suitable for subcutaneous adm nistration such
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adren rgﬁlfcir?gfg&'i‘d'li%as'béla@siéé pefgate salt. In a further enbodi ment, provided
is a nethod Tor reducing adi pose tissue in a subject wherein the

phar nd0@Lk9] cal flofumheateimbodiants ére phenpadesesal forglulmos ptavededtheranm thabr a
salt or,solvate thereof. I.n anot her enbodi t, the glucocorticosteroid is
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embodiments, provided herein is a formulation that is formulated to provide a single session
dose of salmeterol xinafoate in an amount that is about 5 ng to about 20 pg to a subject wherein
adipose tissue in the subject is reduced. In further or additional embodiments, provided herein is

25  apharmaceutical formulation comprising a single session dose of fluticasone propionate in an
amount that is between about 1 pg and about 300 ug. In some embodiments, provided herein
are pharmaceutical formulations comprising a weekly dose of salmeterol xinafoate that is
between about 5 ng to about 150 pg. In further or additional embodiments, provided herein is a
pharmaceutical formulation comprising a weekly dose of fluticasone propionate in an amount

30  that is between about 50 ng and about 100 pg. In still further embodiments, provided herein is a

pharmaceutical formulation comprising a sub-dose of salmeterol xinafoate in an amount that is

between about 1 ng to about 50 ug. In other embodiments, provided herein is a pharmaceutical
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Methods of Treating Regional Fat Accumulation

25 [00121] In yet another aspect, provided herein are methods for treating regional fat
accumulation in a patient comprising administering to the patient a pharmaceutical formulation
comprising a lipophilic long-acting selective beta-2 adrenergic receptor agonist, either alone (as
single agent therapy) or in combination with one or more additional active ingredients, for
example a glucocorticosteroid (as a combination therapy) and at least one subcutancously

30  acceptable inactive ingredient. In further embodiments, the method for treating regional fat
accumulation in a subject comprises subcutaneously administering to a regional fat
accumulation area a pharmaceutical formulation comprising a regional fat accumulation

reducing amount of salmeterol or a salt, optical isomer, racemate, solvate, or polymorph thereof
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a subjec
fluticasone proplonate In a further embodiment the glucocorticosteroid is fluticasone furoate.

[00123] In further embodiments, the method for treating regional fat accumulation in a
subject comprises subcutaneously administering to a regional fat accumulation area a

25  pharmaceutical formulation comprising a regional fat accumulation reducing amount of
salmeterol or a salt, optical isomer, racemate, solvate, or polymorph thereof and at least one
subcutaneously acceptable inactive ingredient wherein the regional fat accumulation reducing
amount is a single session dose of salmeterol xinafoate in an amount that is about 5 ng to about
20 ug. In further or additional embodiments, provided herein is a pharmaceutical formulation

30 comprising a single session dose of fluticasone propionate in an amount that is between about 1
ug and about 300 ug. In some embodiments, provided herein are pharmaceutical formulations
comprising a weekly dose of salmeterol xinafoate that is between about 5 ng to about 150 ug. In

further or additional embodiments, provided herein is a pharmaceutical formulation comprising
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area a pharmaceutical fornulation conprising a regional fat accunul ation
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than ajbeittarzd0slp @dmiiniétemed todi lRGioGhERst dcRv@uRtibh atcadarpharmaceutical formulation
comprising a regional fat accumulation reducing amount of salmeterol or a salt, optical isomer,
racemate, solvate, or polymorph thereof and fluticasone or a salt or solvate thereof wherein the
25  formulation provides a mean plasma fluticasone C.x equal to or less than about 100, about 90,
about 80, about 70, about 60, about 50, about 40, about 30, about 20, about 10, about 1 pg/mL,
or is undetectable using conventional methodology. In further embodiments, the fluticasone salt
is a furoate salt. In further embodiments, the pharmaceutical formulations provided herein, when
subcutaneously administered to a patient, provide a reduction in the circumference of the
30  patient’s waist. In specific embodiments, the patient experiences a change in body weight that is

less than about 5%, less than about 3%, less than about 2%, less than about 1%, or less than

about 0.5% during a treatment period.
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equal to or less than about 300 pg/mL (including Cpax levels that are undetectable using
conventional methodology). In another embodiment, the lipophilic, long-acting selective beta-2

25  adrenergic receptor agonist is not formoterol. In one embodiment, the lipophilic long-acting
selective beta-2 adrenergic receptor agonist is salmeterol. In yet another embodiment, the salt of
salmeterol is a xinafoate salt. In yet another embodiment, is a method for treating regional fat
accumulation comprising subcutancously administering to the subject a pharmaceutical
formulation comprising an active agent consisting essentially of a regional fat accumulation

30 reducing amount of a lipophilic long-acting selective beta-2 adrenergic receptor agonist or a salt,
optical isomer, racemate, solvate, or polymorph thercof and at least one subcutancously
acceptable inactive ingredient wherein the formulation provides a mean plasma lipophilic, long-

acting selective beta-2 adrenergic receptor agonist C,.x €qual to or less than about 300 pg/mL
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t hereof. I n another enbodinent, the risks that are reduced or mnimzed as
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results from subcutaneous administration. In other embodiments, the formulation comprises a
fluticasone salt, such as by way of example only, fluticasone furoate, such that the mean plasma
fluticasone furoate Cpax results from systemic administration. In another embodiment, the mean
25  plasma fluticasone furoate C,x results from subcutaneous administration. In yet other

embodiments, the mean plasma fluticasone results from fluticasone furoate.

Methods of Inducing Lipolysis in Adipose Tissue

[00127] As discussed herein, lipolysis and/or inhibition of adipogenesis are stimulated by
the beta-1, 2, or 3 receptor subtypes. Thus, agonists to one, two and/or all three receptors are

30 capable of stimulating lipolysis and/or inhibition of adipogenesis. In humans, beta-2 receptor
activity is believed to be more important for stimulating lipolysis, particularly in the presence of
a glucocorticosteroid. Lipolytic activity and adipocyte proliferation inhibition are believed to be

mediated through modulation of adrenergic receptors in adipose tissue and/or on adipocytes.
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One reducmg adipose tissue in a subject wherein the pharmaceutical formulation provides a mean
plasma fluticasone propionate Cpax between about 100 pg/mL and a level that is undetectable
using current methodology. In a further embodiment, the subcutaneous administration results in
25  areduced or minimized risk of producing cardiovascular side effects. In yet a further
embodiment, the subcutaneous administration results in a reduced or minimized risk of
producing an increase in heart rate or a decrease in blood pressure or a combination thereof. In
another embodiment, the subcutaneous administration provides a minimized risk of producing
effects, such as, flushing, reddening, rapid heart rate, chest tightness, difficulty breathing,
30  faintness, heart palpitations, hives, irregular or abnormal heart rate, paroxysmal
bronchoconstriction, and hypersensitivity reaction such as angioedema and urticaria. Other
reduced or minimized risk side effects include paradoxical bronchospasm, high blood pressure,

abnormal heart rhythm, abnormally low blood pressure, an increase in asthma related conditions,
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formoterol. In one embodiment, prov1ded is a rnethod for inducing lipolysis in adipose tissue

comprising subcutancously administering to the subject a pharmaceutical formulation
comprising a lipophilic, long-acting selective beta-2 adrenergic receptor agonist or a salt, optical

25  isomer, racemate, solvate, or polymorph thereof and fluticasone propionate wherein the
formulation provides a mean plasma fluticasone propionate Cpax equal to or less than about 100,
about 90, about 80, about 70, about 60, about 50, about 40, about 30, about 20, about 10, about 1
pg/mL, or is undetectable using conventional methodology. In one embodiment, the mean
plasma fluticasone propionate Cyx results from systemic administration. In another

30  embodiment, the mean plasma fluticasone propionate Cpax results from subcutancous
administration. In other embodiments, the formulation comprises a fluticasone salt, such as by
way of example only, fluticasone furoate, such that the mean plasma fluticasone furoate Cpax

results from systemic administration. In another embodiment, the mean plasma fluticasone
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of fluticasone propionate in an anount that is between about 1 ng and about
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centimeters, at least about 3 centimeters, at least about 3.5 centimeters, at least about 4

centimeters, at least about 4.5 centimeters, or at least about 5 centimeters. In some
embodiments, the circumference of the patient’s waist is reduced by at least about two

25  centimeters. In some embodiments, the circumference of the patient’s waist is reduced by at
least about 2.5 centimeters. In further or additional embodiments, the reduction in the patient’s
waist is evident at about 6 to 8 weeks from the first day of treatment. In some embodiments, the
lipophilic long-acting selective beta-2 adrenergic receptor agonist is salmeterol xinafoate.
[00134] In another embodiment, provided herein is a method for reducing the

30 circumference of a patient’s waist or abdomen comprising the subcutaneous administration of a
glucocorticosteroid that is fluticasone or a salt or solvate thereof. In another embodiment, the
salt is a propionate or furoate salt. In further embodiments, the salt is a furoate salt. In yet a

further embodiment, the glucocorticosteroid is fluticasone propionate. In another embodiment,
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enmbodi nent, the subcutaneous adm nistration results in a reduced or
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bl ood tharestsut €.508 d@inpaidéan@dthi@riod. In further or additional embodiments, provided
herein is a pharmaceutical formulation comprising a single session dose of fluticasone
propionate in an amount that is between about 1 ug and about 300 pg. In some embodiments,
25  provided herein are pharmaceutical formulations comprising a weekly dose of salmeterol
xinafoate that is between about 5 ng to about 150 pug. In further or additional embodiments,
provided herein is a pharmaceutical formulation comprising a weekly dose of fluticasone
propionate in an amount that is between about 50 ng and about 100 pg. In still further
embodiments, provided herein is a pharmaceutical formulation comprising a sub-dose of
30 salmeterol xinafoate in an amount that is between about 1 ng to about 50 ug. In other

embodiments, provided herein is a pharmaceutical formulation comprising a sub-dose of

fluticasone propionate in an amount that is between about 5 ng to about 20 ug.
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provi ded herein are pharmaceutical fornulations conprising a weekly dose of
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or ad%légr&“ﬁlﬁc%&%%}&%ﬁaﬁaﬁe Che %uﬂ?‘i‘mt}?%%{eﬂn& §drﬂin?§%1%ﬁ{mcﬁ1“&ﬂoﬁ?ek Formulation
conpri'sing a wee ose of Tl uticasong propronate In an anmount that is

bet weemimdonnt e ngaapthsmbduiticdddBe pmppidnatesT .k testilty frbm@rsubedvadbuent s,

provided herein is pharmaceutical. fornul ati on, conpri.sing a, sub-dose of
salPmetddpunisatipgy Ja pther ﬁmé?. la}%ﬁnﬁletfwa@ul?@nbc@mw 4 Byligasaneglty $ieBEs by 50

mg. | nyQt anﬁﬁﬁ%lﬂ%fti?asoﬁé Axbae SulR TRk thel e PAMIMARYIEH LRI ati on

conprisi'ng a sub-dose of fluticasone propionate in an anount that 1s
bet weensudtydrom Systagnit edmbositatiaf. hgajodiget 36ibotmdntirthdhereaoplasal fluicasahe

enbodi rents,, provjded herein is a , nethod foy reduycing, the circunference of
o et BBy SH s FRPGT Rl s by ARG ot Sier ST heirefaBiriean

|'i pophildsnte fbtRAHMRGEING D8] BGidaVéheBEiAat2 adrenergi c receptor agoni st Crax
equal to or |ess than about 300 pg/nl (including Chrax levels that are

uridet dthayhiag apemid bxeipientst hodol ogy). | n anot her enbodi nent, the
| i pophihhi | ong- i | ect | t.a- ergic rec ist is not
R R o G R L

i n adiip@s@ient is a co-solvent. In further or additional embodiments, the co-solvent is selected from
about 0.25 to about 40% polyethylene glycol. In further or additional embodiments, the
polyethylene glycol is about 0.8 - about 1%. In a further embodiment, the polyethylene glycol is

25 PEG 400.
[00138] In yet a further embodiment, the at least one subcutancously acceptable inactive
ingredient is selected from about 0.01 to about 10% polysorbate. In some embodiments, the
polysorbate is about 0.01- about2% polysorbate. In still further embodiments, the polysorbate is
about 0.04%. In one embodiment, the polysorbate is polysorbate 80.

30 [00139] Excipients used in the formulations described herein include, but are not limited
to, suspending agents, surfactants, solubilizers such as, for example, PEG 400, stabilizers,
diluents and the like, and should be selected on the basis of compatibility with the lipophilic

long-acting beta-2 adrenergic receptor agonist and/or in cases of a combination formulation for
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ti ssue conprising subcutaneously adm nistering to the subject a
phar maceutical formulation conprising a |ipophilic, |ong-acting selective
bet a- 2 adwererogizg77necept or agoni st or a salt, optical | POFAEIS20WAEEAL €,
sol vate, or polynorph thereof and fluticasone propionate wherein the
formul ati on provides a nmean plasma fluticasone propionate Cnmax equal to or
| ess than about 100, about 90, about 80, about 70, about 60, about 50,
about sybcutgiseus adpinisiisien. gocaieptteronls. Absnrpe ampedimentsor pelyalkylges slyeelbl e
usin ! n [ -
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systemic adm nistration. In another enbodi nent, the nean plasnd fluticasone
f ur oatgy@hesuch es,ubt sxafnpdenPdiib40l, en@mtsndaimd hestr at i on. I n yet ot her

enbodi , the an plasma fluticas .results fromfluticasone furoate.
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In further or additional enbodi ments, the co-solvent is selected from about

0. 25 tseltaithetrof, 40 a asopesrh 9t aemefky teteof,lomulipnsasrdispersaandiconigimang organic

enbodi nent s, ;t he pol yet hyl ene gl ycol i boyt 0.8 - about 1% |n a further
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enmbodidgaipoundshgefill il B3stib@fmesuoHhaRtom Sle). QGRS @0l péaket,ipréteindginddi ent
is selected fromabout 0.01 to about 10% pol ysorbate. In _some enbodi nents,
t he pdiolsasdhatides. Pephdistingudedipgyisigs. 20peiides Gligapetides, sueh asicotlpganrrad
enbodi 13, o I . i -t he

pol ys a g' }%&g%io%%r Q@.Igtg’gtaé §Tlga%%g]jl@%§§¢%i lgﬁ?’gﬂa&'sz ggblp%&%%gﬁ?g%e?rul ations
descr iibddddhepecintisaed, ugddoddsurinsasterchpliyalirohic edids,alcx sarsyp e¢idilong, aglemlys,

surfactants, solybhiljzer uch as, for ex | e, .PEG 400, abil | zers,
di ]15uerf{e§1V%tﬁH‘ffst‘P?é‘1 _lw@}lsaﬁhts _ aﬁr%bq?@ngrgﬁ,é@%ar%s oA ?LSFH‘&I_ tibility
wi th tiRguhd seRhikice ehﬁﬁ%@f%tmll 5’3%@‘(1%?@:@& @hed HECRRLOM dRBARINRE waRd/ or

in cases of a cpnbl nation formulation Torsubcutaneous adm ni Stration,
gl ucoowok dsitbostrgmopasphaban martkecrentbodinmens, she @l poif yagdiatlemeofgingroall orgin ar

m xture of .different popl kyl ene.gl ycal s i,s used as a sol ubilizer.. .

pol y syl rgadited F Rulihirergaimens o py s MRGAE off JEBPE miototipias

pol yetdiylroapds BE b Scahintntth&db@rTh Yok ibtRP bR bbMintchisSthe Aa s td fﬂ@re@ﬁﬁ%u se

of the phy5|oloq|cal tol erance. In this connection, the use of pol yet hyl ene
1

gl¥colthe biwayailabilitedf ¢ Hpemlic lontodiinebats2 prusersierrcprprigonist nugoite
enbodi Aol Er%laxgéﬁwaes@aﬁ)le solution or dispersion containing the lipophilic long-acting beta-

2 adrenergic receptor agonist.
[00141] In further embodiments, before administration, one or more aqueous solutions or
dispersions are added, in any mixture or sequence, to the lipophilic long-acting beta-2 adrenergic
25  receptor agonist, such as, salmeterol, which is a stable aqueous solution. In other embodiments,
the formulation is a stable aqueous solution ready for administration. In some embodiments, it
is a dispersion, ¢.g. a suspension, a liposomal formulation or an emulsion. In yet other
embodiments, the formulation also comprises a salt in order to give an isotonic solution, e.g.,
NaCl, KCl, and/or in further embodiments, it comprises one or more other isotonicity
30 establishing compounds.
[00142] In yet other embodiments, an amino acid is used to buffer the system. In some
embodiments, a suitable buffer is glycine, lysine, arginine, histidine or glycylglycine, in other

embodiments, the buffer is glycylglycine.
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gl ycol s such as, for exanple, PEG 400, is contenplated herein. [00140]

Addi tives increasing the bioavailability of a lipophilic |ong-acting beta-2
adr ener giwonene38p agoni st, such as, sal neterol are, i RCIarseolembads nents,
organi ¢ conpounds, salts thereof, optical isoners or racenates thereof,
enulsions or di spersions containing organi c conpounds or salts thereof,

e.g. dispersions of polar |ipids, or any conbination. Organic conpounds
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| ong-acting beta-2 adrenergic receptor agoni st, such as, salneterol, which
i s a SnEBridantysedLrs biwilfifei Rorbpts g&tﬁtéronén%@aﬂ%ﬁms toqopkerpb ptitiakion i s a

st abl e r h SQ it
PR A e O it St e TR,

| n yetcoatphedingesdeat mhtas EDheafideimd eaid am ablogoesconiprsiicoacanahtionsfoor der to
g|ve an_i.sotoni ¢. sol uti , , KGO, and/or in fuyther enbodi nents,

i t15compdilEdas @ﬁilpephlﬁﬁﬂ%lgo%cr;}ag bty %ﬂ?llﬁr% TRESPIRh PRI YR Shn3BlIOL [ 00142]
In yetF&&Eﬁﬁo@Wﬁ%&%ﬁ%%dm?éﬁt@B%e@&v%e@ sh&l é&%ﬁz*l‘%l&%f BhedolSofShEMm I N
sone enbodi ments, a suitable buffer is glycine, ysine, "arginine, hi'stidine
or gIwmyﬂghyandeMonmﬁmbhﬁcaékwodlnents the buffer is glycylglycine.[00143]

I n SOE§E£EQS£$§EEE§%E§§iS’ a non-ionic surfactant is also present in the
f or mul 4 odinents, the surfactant is chosen from

bl ock-[90RE] Y Mer Ynjcstasld BSm @afRSHs Q@B inisRor€d us@%ﬁﬁ%xﬁ%bd k88wn @f thd art, for
polyoxyethgiene sorbltan fatty acid ester,

poloy oxéremple vying ¢ soRlogedict mnltipimusicdles nd/os usipaleyssdlelersinisstion deyices &1 bi t an

onool SRk eembAldﬁﬁents, a tissue loading dose of the active ingredients formulated in a suitable

carrier delivered by injection. In some embodiments, delivery comprises single needle injection.
In some embodiments, delivery comprises injection using a multi-needle array, which, in some
embodiments, provides a wide dispersion of the formulation in the target tissue. In some

25  embodiments, formulations are injected in a manner that allows dispersal into the appropriate
layer of subcutaneous fat in or near regional fat areas.
[00146] Transcutaneous formulations, also contemplated as a route of delivery for the
pharmaceutical formulations and methods of treatment provided herein, are administered using
any known method in the art.

30 [00147] In some embodiments, the beta-2 agonist and the compound that reduces
desensitization are administered in a non-inhalation manner, for example by injection. In some
embodiments, the formulations provided herein are administered as separate formulations, or,

alternatively, are administered by separate routes administered followed by injection of a
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di scl osed herein are fornul ati ons using pol yoxyet hyl ene-(20)-sorbitan

nonol aurate (Tween 20). In one enbodi nent, the formul ati on descri bed herein
used pol yeyetamgBene- ( 20) - sor bi t an nonool eat e ( Tween 80PCTIUS2@DI086484

enbodi ments, the non-ionic surfactant, is present in an anount above the
critical mcelle concentration (CMC). [00144] Al so presented herein are
nmono- or di saccharides (e.g., sucrose), polysaccharides such as | ow
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injection device.” In some enbodi ments, a tissue |oading dose of the active

| ngr edeeinng fhtoloppsiat ed in a suitable carrier delivered by injection. In

ment s, del.i ri.ses sin nee njectl
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in or r | so
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met hochabojtaﬁebe@)t fent cpbodinctad doetpeise anyasl&tablérhpnphlﬂle rcemheusfom@aaqye knovvn

net hod the. a 0147 enb d| nts the heta-2 agoni st and the
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provi ag d herein are admnistered as separate fornulations, or,
al t er macioveloys cariersad aerits tseitabde foy sslamaanat)m adnunm&rataurrﬂnmsteefoedlrmmltd owed by

injection of a ophi I i acting beta- on| enbodi nent s,
the conBtnteRuRle atitgbisfos SRR SRt ReRs o e Rt s B N or Lo ¢ he
bet a- Z|@a@RpiRbsteloisOt her enbodi nents, the beta-2 agonist is adm nistered

prior to the conpound that reduces desensitization.
20 [00150] In some embodiments, the pharmaceutical formulations comprise polyethylene

glycol in an amount of from about 0.5% to about 40%. In another embodiment, the formulation
suitable for subcutancous administration comprises polyethylene glycol in an amount from about
0.5%, about 1%, about 2%, about 3%, about 4%, about 5%, about 10%, about 15%, about 20%,
about 25%, about 30%, about 35%, and about 40%. In a further embodiment, polyethylene

25  glycol is in an amount of about 20%. In yet a further embodiment, polyethylene glycol is PEG
400. In yet another embodiment, the pharmaceutical formulations comprise polysorbate in an
amount of from 0.01% to about 10%. In another embodiment, the formulation suitable for
subcutaneous administration comprises polysorbate in an amount from about 0.01%, about
0.02%, about 0.03%, about 0.04%, about 0.05%, about, about 0.06%, about 0.07%, about

30 0.08%, about 0.09%, 0.1%, about 0.2%, about 0.3%, about 0.4%, about 0.5%, about, about
0.6%, about 0.7%, about 0.8%, about 0.9%, about 1%, about 2%, about 3%, about 4%, about
5%, about 6%, about 7%, about 8%, and about 9%. In a further embodiment, polysorbate is in

an amount of about 10%. In yet a further embodiment, polysorbate is polysorbate 80.
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[ 00148] Enbodi nents of the conposition are fornulated for adm ni stered by
any suitable nethod, for exanple, as described in Rem ngton: The Science
And Practwoeo@i13®ttar macy (21st ed., Lippincott WI I i ans P&TNISRKI003G484
Exenpl ary routes of admi nistration include, but are not limted to
parenteral, subcutaneous, or intramuscular. In sone enbodi nents, the
conposition is fornulated for injection of an area at which treatnent is
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4% about 5% out 10% about 15% about 20% about 25% about 30% about

359 dnersuissad oaifies sipe Ahysypeqdess dHpdwndeadeliysay pethedifenesurdemrl i s in an
t. of.. 0 ' | | i
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conpr iis esqial fisexiaple, fon sapothimpuiin dinpling ruiked bYofito Imbthgt crhB8dimkntsanot her

enbodi nent, the.formulation suitahle for subcutaneqQus adni.nistratio
colrpr insedlesdnizsieise Oi%e(gif?réiﬁﬁt?ﬁ atpCHNW BRNS- &M@r %}Bg m@n@z@/&ee&@‘aat

0. 03%.9RQ %ESO%TM%S Abosd Qnleien@ROHbke iRROMNsOf AW orARaMEn Qv T rigkP UL
0.08% about 0.09% 0.71% about 0.2% about 0.3% about 0.4% about 0.5%

about ,regibowtith(s 188¢c latoolisproad’% about 0.8% about 0.9% about 1% about 2%
about 39 bout 4% about 5% ahout 6% .about 7% .abaut 8% and abput 9%
' s 0 endBaPRERRTOdgr PO B s YL bR o TR BE O LB GO mRBRE T yet a
f urt haeqd @b agichBiatioR AhY S@MRAYtRAtLE oP MR D abchiR Qah 084 faterl A RS &ss than
enbodi nents, another delivery node conprises a needl ess pressurized

i j0ectabont YeNmuies, abayt § ariButertsoationt hmpnthp k. g Hdguingtesi Beminutdse2q sinni¢sadPon i s
pr ess%f.n%feg, 1 hour, 6 hours, 12 hours, one day, 2 day, 3 days, 4 days, 5 days, 6 days, 7 days, 10
days, 2 weeks, 3 weeks, or any other time interval from about 5 minutes to about 1 month. In
another embodiment, the compound that reduces desensitization (e.g., a glucocorticosteroid) is
administered orally up to about 7 days, ¢.g., 3 days, 4 days, 5 days, 6 days, 7 days, 8 days, 9
25  days, or 10 days prior to administering the beta-2 agonist (e.g., by local injection into or near a
fat deposit).
[00153] In other embodiments, the beta-2 agonist is co-administered concomitantly (e.g.,
as part of the same formulation) with the compound that reduces beta-adrenergic receptor
desensitization (e.g., a glucocorticosteroid). In further or additional embodiments, co-
30 administration is provided sequentially (e.g., separately but one agent administered after the
other), or concurrently (e.g., at the same time but the agents are, e.g., in different formulations).
[00154] In some embodiments, the subject to be treated is provided a non-sustained

release formulation. In some embodiments, the non-sustained release formulation, after a single
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mechani cal ly or pneumatically, for exanple, using a gas such as helium or
carbon di oxi de, and then forced through a small orifice into the body

ti ssues, wheosigstel i vering the fornul ati on subcut aneouCy/USSUD0adIBE
formul ati ons for needl ess injections are known, for exanple, |iquid,

sol utions, suspensions, gels, colloids, enulsions, and dry powders. An
advantage of this systemis a w de dispersal area conpared with typi cal
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force i i r L i@ i ihagers of
for wlsagﬁft?nﬂés)%%ga%folﬁgﬁ%l&@&gae%h °§t%§‘1ﬂg’\/§ %@Y%gﬁ h%éugs?tl‘%gét@?’ frlgelylhg“rf’a{gce. In
cont r dmlurs, déhbwes ot dny othel iptaciah ofibeal2engbniseadtivian fioasalious faun haurg k@ Bhduar
delivery of the fornulation. Needless injection also pernmts precise
cont r A4 9IS he depth of penetration by controlling the injection pressure
and orpfeafierst ADthePESndiifsd! €ss injection is a delivery nmethod for a
sub-de'rnm—f'mmml ated herein of a fornulation for treating
super f[08150] f at lacommehdbiliomsts, Wi abbvé-seutedadl drugseandexearbplations ae usetbot hi ng
skin di nmpling caused. fat. I n other enbodi.nents, .needl ess injection is
'so fisaing BmGBLREFnMmrbion e &t AS PR h R b B AR BbRS noedl ess
devi cejeahs@tisD¥Rivic S5y pepRyncAREios AMNE Ah& Krinfis ok Phyeids Nh@mk MBS diddent, e

formul ati on over a defined region with a large l'ateral spread. [00152] In
sone eebddiatientos lipephali¢, hene-scting selcoiberbetrd Ariagirgsts and ketotofen ihainiomtsoesthd t hat
reduces glqgneensiltil%ati%nr ang (ﬁdmhtnialStr 1tnia,gn ott E{lgabe&i%'a%da%?m sigan be an
i nt er\fgl3 TN Esd PRAN Ebott 5 m o es About AFRut 88¢¢ usz%?tht Ymont h,
e. 9., al@udBdut €Sating ImuAybes infRhnMtidutreBitedRrithinishesiond. Theprincipldwrur s, 12
hours, one day, 2 day, 3 days, 4 days, 5 days, 6 days, 7. days, 10 days, 2
weeks , upscaptaieg thobetgradrepengicrreeqniy urtbst gid reflpging disslgsersitizption efsthe betabout 1

nont h. } : . nsit-hzation
(o g, b efiot g PR TR Lo diRe R e R R B ERERE st e
e.g., sBledﬁzesl?etidedgm_ﬁst, @dﬁ&yﬁaln&tegayis use_?fuldayhc tr&tﬁigiylsnf ernliiai_)CSpdidm_lslﬁlcﬂays
prior to adninistering t et a- gonist (e.g., .by |ocal injection into or
nedr @SSRS Ee plorfY et BjoriaS oo T 3@%8&%%@}2%%%%@ FOgHBRI st i s
co-ad %wg%reah%r GRRGRME ARLLYEpIS? 16 treafifig B&tal €ondifiEnsSARAL, BLMMLALE On) Wi th
t he conpound that reduces beta-adrenergic receptor desensitization (e.g., a
gl ucodonitddctosthgroad byrmdnr, T,25-diedraxy vacdiin D3nalit aaivgde.madtbsyflavanoids such
coadm ni stration.is. ovi ded ,sequentially. (e..g... sSeparatel ut one . agent
i SR Byt R aryodhS i datke i gkip et gy Poraemie! Bas SHTHE but
the agRBLS iRVRiligs; Fria, or B 1£HkfdrenMitht isq%é&wdabﬁpﬂﬁépr%;{c@@dl&ﬁhbih&i&g Rd

enbodi ments, the subject to be treated is provided a non-sustai ned rel ease
f GOnul patnices af betaorfscnentio dicaptat spregwations epgenbeidietein.dh eas embeodimentaii on,
after

a0t or Aok RIPRGe- R bARIASHAL 30rRls QN ofilr BRES ol LOGGSE LoPe! ect i ve

increase the beta-2 adrenergic receptor is used in a subcutancous formulation to treat the afore-
mentioned conditions. In some embodiments, a combination of long-acting beta-adrenergic
agonists with other drugs that enhance the cAMP response to beta-2 adrenergic receptor

25  stimulation is utilized. In one embodiment, a combination of salmeterol with ketotifen is used to
treat psoriasis. In some embodiments, where the beta-2 adrenergic receptor has defective
activity, forskolin is used in the combination. Antigen presentation by the Langerhans cells may
incite the immune component of the disease. The pathogenesis of psoriasis includes
overproliferation of keratinocytes and immune inflammatory reactions, including lymphocyte

30 (such as T-cells) migration and activation in the psoriatic lesion. Psoriasis may be characterized
by T-helper 1 (Thl) type responses. In some embodiments, subcutancously administrable

lipophilic, long-acting beta-adrenergic agonists are used to control the proliferation of the

keratinocyte and lymphocytes including T-cells. In some embodiments, long-acting beta-
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about 4 hours to about 24 hours, e.g., about 6 hours, 8 hours, 10 hours, 12
hours, 16 hours, 18 hours, 2 1 hours, or any other duration of beta-2

agoni st awOi20ir8Troom about four hours to about 24 hour CTISe@mBEIBS Of

O her Conditions [00155] In sonme enbodi nents, the above-nentioned drugs and
conbi nati ons are used for treating i nmune and inflammtion-rel ated dermal
conditions including psoriasis, atopic dermatitis, vitiligo,

hy popiagheste¢ peamistsarejalso useditoiphibid|1dd respopsppt fngome)ambodeneibodi nent, a
conbi . : i acti ' . oy . '

ot ot 12y eSlet BRI D b B bRE S ARy PO Rh s 30 o

conbi niticase Idngarhaet ecllagatiin @addndg@l presdmaitioh clai sdmareenbed atkeritg ketoriéat i ng

i mmune and inflammtion-rel ated derpal, conditions. The principle of

upr egUAeaOF H@e‘{ REIERRE PBIFEHGICD o s APteBFTSUTBICA AR LYBRRRIY K t he
desensichiizabie o el FBRIBRAY BNRItdh KRGARE it RURIaL0Sr Y36kiRds dsgf ot i fen
(or a gel ucoc%trt’ioco?d) iln conbi na‘ﬁ on vme'?(ﬁ a sellecti v%hebaet a-%ﬁador?isst, such
as salaygtmonbeciasisugetbublpha(Tie-atphep it lpbd pldes aradle oothdipathogamesisoh as

dermatiti.s.( ., atopi nd oriasis. Oher drugs,.which stabilize the
bt - titindng-o15tsaBsHb s R MRS §E0kEg ke &t PRUED: SRl heac i ng
der malrceRdifithORgokiNE tdddEes tRaI§evaFify dTakin Ib§TbALth §dtnc &MNER@Ent Q@ Ten is

1, 25-di hydroxy vitamn D3 or it anal ogue, and biof | avanoi ds such as

quer cexdmnisterdd tg énliibit Treellggieiteasolipreen resiuce mfleamateryomnygkic iesppnses.

hypopi ed areas,,.such as occurs ip vitiligo, stria,.or | ack of
o oRIRRL L SR BouR e Rimao Kot bk i Renel oot Tucd s Rl
bet a- adiiFoae JisGtdresiofhas, 44 phegulogic sais, apti 6t S & daddiabdsNsol vaeswie
enbodi nent, a conbi nation of | onq- act i ng bet a- adrenergi c a‘%oni sts with

ot her RobPhhiereof.#5¢ ceplingthyithl. 2 irdwasaxyt Weanyay or idnalogres &1 $Weept or

is us [ C f i tr . honed

T e L T L e e R S P

bet a- adsponersdn ReragoedysdssIinvgonlitohhsucldaugeritdistc AP &veB arhlweaMANMEBSponse to
bet a- 2. adrenergi c .receptor. stipulation is utilized. I n one odi_nment, a
cotbi fFTBIPdF Mepsitdt gmrdl%g%lwmq@@mmg}tw@&r? R %@%?lpaéﬁog! In
some  efBeLiTRAfin WIGE SdhiSst88l & orfIh&RRNGiICa baLERheSusTBimdgiGet | ve
activity, forskolin is used in the conmbination. Antigen presentation by the
Langerdoasistingedskentiatly of mtangeactihg betavadrmecmapgomentsuct as $sdmdicedase. The

pat ho i s of psoriasis  includes overpraliferation.of kerati.nocytes and

P rrund 0D amrm By SRLBHGRELS: PRETRIFTE S Fistoey ehiSueh S IEE) o)

M gr atgypeut@RSuas fdMat tredimieht dMRiPWANKIS hifd k&S §AR; orR&eich #%drRs. TAYanBSus
characterized by T-helper 1 (Thl) type responses. |In sonme enbodi nents,

s Wc utsthiretra shyragtaradi bt o disineng ofpbpHemiis withontpsaet ¢allgeereand lnpopigercgtien.
agont SIEo%ggdrc%né] %gtg-ahpeng%ri]é llé)olnis%1 &oﬁlro?el tlhfe FL Rt ht %Ild %&?iferation and collagen

production of dermal fibroblasts in the stria. In addition, they stimulate melanocytes to

repigment the stria. Thus, in some embodiments a subcutaneous formulation consisting
essentially of an adipose tissue-reducing amount of salmeterol or a salt, solvate, or polymorph
25  thereof is used in combination with other drugs to stabilize and up regulate the beta-2 adrenergic
receptor such as those disclosed above, including ketotifen, glucocorticoids, thyroid hormone,
and bioflavanoids quercetin and fisetin. In some embodiments, forskolin is used with the
lipophilic, long-acting beta-adrenergic agonist and in combination with the previously disclosed
compounds (e.g. quercetin, fisetin, glucocorticoid, or ketotifen) to treat cutaneous stria and
30 wrinkles.
[00158] The combination of a selective lipophilic long-acting beta-adrenergic agonist is
also suitable for the treatment of cachexia. Ketotifen can cause weight gain, which may be due

to increased food intake secondary to appetite or satiety effects. Hence, the combination may
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keratinocyte and | ynphocytes including T-cells. In sonme enbodi nents,

| ong- acti ng betaadrenergi c agonists are also used to inhibit Thl responses.
In sonme ewbadiovmst’e, subcut aneously adm nistrabl e |ipoplrCrius2oloosgsact i ng
bet a- adrenergi ¢ agoni st treatnent is used to decrease Langerhans cell

m gration and antigen presentation. In sone enbodi nents, ketotifen can be
used to stabilize and uprequl ate beta-2 adrenergic receptors on

| ynphdwye geonopegedicitisets W@@ cyia, gl pgingfsypdreprcaseeondpry ta@dior msdiqbt ot i f en

| nhi bi ﬂtoﬁﬁlttbgﬁs b%@‘?ﬁ\/qflfe?‘éf&p l&hﬁ'c%? ot 'ﬂglﬂ't ?aﬁlu&éj [%21‘;1 1tfb%ﬁfl§ sa' %r%\@&l}s& dlg‘él&i%a

(TNF-a saraolern ogenesi s o Iasis. Thus,
bl ockithgcdrheinatidn efia loﬁgiabnmg Ieyd-0hidre@ci(gic Gogptov atgbnanﬁndi&dotffsﬁ m®r reducing

the re ease of the c t oki ne [ﬁ(ﬁTces the severity of skin |esians. In sone
b o AERYISHOT B bl PATeT S (RS GABRN. BB HHUBFHaneoRs PMEETRPY. Yaand

ther e@ﬁhﬁrﬁ%&!%ﬁeétﬁ‘%& ABERAL et T AR 1@?&@@@?ﬁum[)9@ %ﬁ@leﬁh@m@@% ol

enbodi ment, |ong-acting bgta adrenergic oni sts, such as sal heterol
xi naf mewatlbs stereoi sonmers, as physiologic salts, optical isoners,

e G TRy W e eabar ey B e gereis egafe %Wﬁ@ﬂ%métimd to

25- di hyeleaeyskMetaBMubel PAha8NiRINGES I@gie?ercﬁﬂi&%ﬁ@ E&ké‘as@eﬂﬁf@i’élﬁﬁﬁﬂ@éé@ aF&ts
responses in keratinocytes. In conditions, such soridsis, CAWP levels

are | ovhiol arsavpligted ﬂmugblnntr@cqllnbam iadreages @éﬂ\dﬂ? hﬂg’ﬁlf iinmilag @wilmmtﬁﬂn ment s,

re a subj ufferin rompsoria nlst ed|n
colfor rappait fiteit-3 I be e RPRE SRS b e PCH G e bR TER Hgpe
| ong- afi$dldrgd lehad abheehbiitiagoaclso u%b@fbr&féaﬁt@é mte@rl@xhuscieeﬁhll’@?&r I n some
enbodi nents, beta-2 adr ener% C receptor agonists are adm nj stered

subcutcRReiEass Yhersringrers ingrskslchb AUSEIE nages it PPHRIH sms wrbadiments.dhe or
stret | e
cer o SRl PAARERN G B RES SR SERBLACBI B i )9 Bl
bet a- aqbpea'temagl I mgmmﬁoshrpemsmh@mbfhedg ésetibéemtinanduged od tréa satbionuaod

col | agen duction of dermal fibroblasts in.the stria. In addition, they
st mull & 3 VS Rgh eung geylangiaiss | ntsi‘?glesetnﬂioglmelfﬁ%§°nﬁbﬁla§8%mélh‘%a Rt s a

subcutageorandiag Kbl rforfgoﬁb?f ngtﬂgﬁgacﬁél%?éﬁ 'agtgritlé'ts %{101@55 Afh8ERE xinafoate,

ti ssue-reduci ng”anount of or a s solvate, or pol ynmorph

t her ecaftldlcsmpemn;ﬂsnhatq:odd@e dasananzwotnmfdletmelt aciimagglctroce@toablel d.Zetahddiepergic

regul at e adr I C receptor ch.as tha di scl osed_.above,

el ude RerBipe g IleE e ST R prSiiST ot NORBIC G BTSH v anor ds
quer ceybeutatdus hcﬁﬁf&ﬁs’ﬂratlbtﬂ 1895®e @H%Qﬁh{&&t BioflhPAndR! dukhia§ qti@t@é’aﬂ/‘éﬁﬁkeﬁﬂe

| i pophilic, |long-acting beta-adrenergic agoni st and in conbination with the

Er?@w cﬁfyg rhyo wpasidp deerdase ﬁdfgnf(rélcgece@mrd@mwzatmns&t jame gnbrdsmentsi coi d, or
et ot L Rkl ol 88 aEHDANRRYS S ORI O ST ARLERL T GQTRL AL on

PR T ithop ong- ac energlc agoni
co-administered to a subject to repair a muscle injury. In some embodiments, agents that

increase cAMP such as forskolin are used for treating skeletal muscle injury or improving facial
muscle tone.

25  [00160] In other embodiments, provided are methods for decreasing cellulite in a subject,
also known as adiposis edematosa, dermopanniculosis deformans, status protrusus cutis, and
gynoid lipodystrophy, comprising administering via subcutaneous methods, a subcutancous
formulation consisting essentially of a long-acting beta-2 adrenergic receptor agonist and a
subcutaneously acceptable excipient thereof, wherein the formulation decreases cellulite in the

30 subject.

[00161] Areas of fat deposits on a subject, such as for example a human patient, for which
the formulations described herein are useful include, but are not limited to, the inside region of

the knees, the middle to upper area of the upper arm, including the tricep area, the submental
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al so suitable for the treatnent of cachexia. Ketotifen can cause wei ght
gain, which may be due to increased food intake secondary to appetite or
sati ety eVDeotwsi3sence, the conbi nati on mayhave pronoun®€t/uskieosason
cachexia, or wasting syndrones, secondary to other medical conditions such
as H V infection, cancer, or heart failure. Additionally, as previously

di scl osed the conbination of a |ong-acting beta-2 adrenergic receptor

agoni s¥cdasludsnsihicfegs underthe ghigufos exanple gha witle (Which payndsséeag to refer to

admi ni gl h@éhirx{gﬂ%iecff;él_%ﬁ diﬁ%hééh%ﬁféht%ﬁ‘%%%f 99%@&1{&%&? en R‘éhlﬁg,h[ﬁgﬁl%g{ %ﬁéh?‘:t S

by i ncreasi adrenergi c receptor s ‘and reduci recep

deact ithadutonthidh) ikSRAitotls, geriewentxolliang teschediet a- 2 adrenergi ¢ recept or
agoni s re adm ni stered to increase skel etal .nmuscle_mass and, cause
hyper tlbﬁl_pﬁ% and [P AEPEAEEAdIRBL e MHIS A RELSS g TIBRIEE FiCeh SHPEh fodi at ed

t hrsou%%i'oﬂélrfé%kﬁﬂélhlggoﬁs[‘ hAVRGIRARASI AN bb e ﬁll‘Ol@hrﬁl(% ArinkQe S8t RO GV LS

exposure to beta- renergic receptor agonists results in’receptor
down- rfegeellatiaroeter Aitwodyme. A argrevadurse fayselds 4ativalyl sa¢recenso-icftanibnataty @wls are al so

used f treating skel et al scle injur r condition ere increasing
kel etietirge ratieEs S A e sttt 9. W0 SralRbos
descriafbriigitR BssatidtcdSath fa@ shéicieasidsaBl abdutheahesiObethafdaPEdiadg a nore
yout hf ul appearance. In sone enbodi nents, the nethods descri bed herein are

used ttherefosathegichetdsiossradipoking agoyctpe inggrosemeniginiiehialjedeemnerbidiicsgires. | n

SO enqodinents, conbi nati ons i nclude adi pose tissue-reducing |ipophilic,
iy 172CQ. . . .

Iong-ag%lﬁ bet a- adrenergi ¢ agoni sts, such as sal neterol xinafoate, and

conpoyodee3] hat riadume cabseinsintd, ZrtdiQlosedl flrahdatidnady enaigitenérgapiors, e.g.,
beta-2 adrenergi ¢ receptor stabilizers/upregulators glucocorticoids or

ket ot itra@scytineals [prmalstiany) orndaoabinions essibedlrcurie st uwd Avrestingt i on. I n
sone i i Of i j.n: f. jn, o]
usea (oaiVENcED s OBYANENE Soof Hilla 350y RhER M My ls REMoRIPb RS
enbodidueing sleep) luaieoiotiypokidshigh dloadippaserct ¢asdive dyehiythimitg ahd paiphit tid of

| ong- acting bet.a-adrenergi c agonists are co-admnistered to a subject to

r epai rdceathn_ﬁwsw Bt §1c H%ﬁryges%@é é‘?]%B%iP‘i?éh‘?*‘i{eV%fg]@rFtoél?ﬁ}ﬁ‘éﬁtoit]h‘é %_&)&li@éec_ANP such
as forgka blogt ﬁadésaqg%ﬁ&rinéi&é?ﬁE bPllegKEk &l aﬁal?eﬂs@ng Dieh! W PhiprlcAREQYT 1
facial nuscle tone. [00160] In other enbodi nents, provided are nethods for

decr easkcengiveditlinltha mlate asd ghdsyrecen MR IsBhisnowwonascnaleidposits, federtati@osa,

der nopanni.cyl osi s .def or pans, . status,protrusus cutfs, and noi d

T poayCrrgyrS EmBRSTE Sashii bues Ridhe BIest of Qretuenabrods, a
subcutanRusedtQ R ol RN RLASE hdhifided Al . é.%’bp fnj@tibRNEtAGkipaBtd&t a- 2
adrenergi c receptor agoni st and a subcutaneously acceptabl e exci pi ent

t e edtharympidraaberaliyhdn femeambodisienise thedemaateanss [agg dneinisteredhley sibsjeagous

into the region the neck to reduce the obstructive symptoms.
[00164] While certain embodiments have been described, these embodiments have been
presented by way of example only, and are not intended to limit the scope of the disclosure. The
formulations, methods, and systems described herein may be embodied in a variety of other

25  forms. Furthermore, various omissions, substitutions and changes in the form of the
formulations, methods, and systems described herein may be made without departing from the
spirit of this disclosure. The accompanying claims and their equivalents are intended to cover
such forms or modifications.

EXAMPLES

30 [00165] The following specific examples are to be construed as merely illustrative, and
not limitative of the remainder of the disclosure in any way whatsoever. The examples
described herein reference and provide non-limiting support to the various embodiments

described in the preceding sections.
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[ 00161] Areas of fat deposits on a subject, such as for exanple a human
patient, for which the fornul ati ons descri bed herein are useful include,
but are w0 2bimi3s8Ed to, the inside region of the knees, PChaSnId@B&@s4 o upper
area of the upper arm including the tricep area, the subnental area,

i ncluding the area under the chin, for exanple the wattle (which is
understood lto refer to the fleshy foId of skln in the subrregtal ar ea of a

buttocll§l ectibl§ f@?ﬂﬁ{et £ Ehe chest [00162] In sonme enbodi nents,
i nduc ing fat cell growth in regional fat
accu m{l)aléa])ns Heueerinddand Meshodye datrhetbeh efnafomte Waofoghulated is li?/d' Pﬂk@gﬂ@Oof t he

aver age cell dianeter or .vol . L e. v l'ls a
secr etgle Stlwm‘at t&Pg}ceeﬁamafel%%eelpiloﬁé%ﬁerl%ﬁggn iﬁnai egr %Pnand
i ntser '1{%?%' @éttlﬁ %ﬁg@@%"tm 19 £, %aﬁﬁ@hﬁt‘e%‘ﬁlﬁ‘e It\pd&s?WEQ'tﬁt‘lltzéchrl?éa?{?&hﬁt ed

with fat, such as dia By reducing the size of these fat cel

t her efvoere ht)tlreddle;hettieallyouEheawspxglschmnfsecsheWnanTablcrﬂ)rb@ioesnent s in fat-related
conorbiditjes are realized. [00163] odi nent i scl osed

for mul at i ofMeqt 34 subc& ous and gegi‘ngeous fo&hu‘ﬁ'é‘t“i" H8X and
conbi nat ijons descrl be¢ herein are msed for treating pbstructive sl eep
apnea. obstructive sl eep apnea occurs when the airway is tenporarily

bl ocked during sl eepSU eading to hypoxia, high blood pressure, cardiac

dysr hyt hgta and a hi %er risk of gdeath. Excessive fat in the pharynx and
soft palate it beli e\§ed to contribute to this bl ockage. Obese peopl e have a
hi gher imaci dence of sieep di sorderg.oamd persons with sl eep apnea have
excessive fat in the pal ate and pharynx on MR . Thus, in sonme embodi nents,

f or mul at Pons descri b&@ are admi ni sPted to a subject! to reduce the synptons
of sleepgapnea. In sega enbodi rrent§ the formulations are adm nistered
locally (e.g., by injection) into the palate or pharynx transorally. In
some efithediopenilame e chodliydieidedascrdriejcatdon sitest er ed by subcut aneous into

the re t he neck to. reduce the o ructi.ve 00164] Wil e
certail ﬂhg&t})odi nel’%cg nHBipae t?é%lﬁe‘ijeé@gf)ﬁéfdnﬁf @%ﬁﬁé%ﬁ/é&@%@%% Cheen
pr esent gkt muetloﬁxeﬁpt\e dettl WYas Mnefe@earw slbREBNARH ntifutk! 0D f6 A kg inRG oPe

of the disclosure. The fornulations, nmethods, and systens described herein
mey behembognddai yeig wien¢asttlye st 5€ lese Was adninfstarechas aiooles iny@tipoalng the

o eSO LSS LA 0B AT CIRRISR L AN Lo RS ARt Tons,

the spjigthibuted it NipatitS SE GO sTRE PECRMRANN N Gn8 lsAHBI AR S were SC

equi v aald(ranqrtnztra?t[o%s Id?vtlc?er:ido%%r t’5 Cl)nJ (e:cho?lrsnz g% Qlfge?ern?sgracc)ired ggl?clefltlra(l:t?otnls C()(|)1 ?, I, %WL =S
ug/mL of salmeterol in 5% PEG). Each dose was separated by at least a 3-day washout period.

15  Blood samples (approximately 4 mL) were collected via the branchiocephalic plexus at pre-dose
and at 2.00, 5.00, 10.0, 20.0, 30.0 and 45.0 minutes, and at 1.00, 2.00, 4.00, 8.00 and 24.0 hr
post-dose. Blood samples were placed in tubes containing K,-EDTA as the anticoagulant.
Samples were processed to plasma by centrifugation and stored frozen at approximately -70 °C
(+/- 15 °C) until shipment for analysis.

20 [00168] Sample Analysis: Plasma samples were analyzed for salmeterol using a qualified
liquid chromatography/mass spectrometry/mass mass spectrometry (LC/MS/MS) method. The
lower limit of quantitation (LLOQ) was 2.50 pg/mL. Samples were analyzed within a maximum
of 14.0 days of collection.

[00169] Data Analysis: Non-compartmental pharmacokinetic parameters were calculated

25  using WinNonlin 5.2 software, NCA model 202, IV infusion input for the IV data and NCA

model 200, extravascular input for the SC data. Individual plasma concentrations for each
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[ 00165] The follow ng specific exanples are to be construed as nerely
illustrative, and not limtative of the remainder of the disclosure in any
way what swewvero/13§17/e exanpl es descri bed herei n ref er ence PamdSpe100Bciss
non-limting support to the various enbodi nents described in the preceding
sections. Exanpl e 1. Pl asma Phar macoki netics Follow ng Single Intravenous
and Subcut aneous | njections of Sal nmeterol Xinafoate [00166] Materials and
Met hodsimdayereteqddn the erdgudaiion alesammcakin g @pr pHCs R, ingieollgctpngomesal i ne,

USP, ' 0 1, mal e
nonna; 04 BRR RS B In o dndipgS:, TG 0ack e Rk cork oY Brdffle B 800G
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volu T or = . . 5 i i i
e A R B S S N e

f or nuliagpeomon. THe Half-kies 6 Wweduadniraicatelned usingsholastidoplasny cdncentraitoas with0167
hr) into the rq'fnaﬁl ear. vein, whereas the first SC dose was adm ni stered
as a DOPELOVAUsEHT %12 BFBHECY he back (neck-region) where there was a

I'ongi tggimyl fatR&ARSI ThelRARGRNMiSPadARR YRS sHbWH I PaBI€d. THe plag@Rar ate SC
injection sites. The fourth, fifth, and sixth adm nistrations were SC

admi niconecntiabemes eofiseingderobayre shavi rj Eadtle dnThe pkswp condehatens of saloetrol and
concendrations .(0.1 1 and,10 (oL of .salneterol .in 5% PEG ach, dose
wald < bR RE g Su b P e Mgl M T ARG s Badr LR b SO

(appr axinpHhgtihed differed 6@ noalihfchapliv a@mbdien beariohibo eapbaland 0pl. edus imt
pre-dose and at 2.00, 5,00, 10,0, 20.0, 30.0 and 45.0 mnutes, and at 1.00,

2. 00, the appargnt ghmiagon phapepyery edeqgicdo caicalgtr soapAheEMIGOKECHE RABECIHS t ubes

cont aidj - . i . I r S - ASa
oy "o Dt Rt A RRalcis 0 AR Althined BRI RSP BEBEA° B bt
unt i | edsiljebnpodrigresamatey sius to §ACIHRIS dSarplie Hpaleysicaninkl dsnmats@npiasstoner e
anal yzed for salnmeterol using.a qualified |iquid chrqomatography/ S
spect rcaﬂ:é‘lamhﬁéggarﬁ%gmgg%léﬂ%%ﬁwateE@l%@twﬁﬁlsﬁéfeﬁfﬁg caleption of AUC,
t12, CL, Vg, and F. These departures are not believed to have significantly impacted the overall

pharmacokinetic conclusions.

Table 2: Pharmacokinetic Parameters of Salmeterol Following IV and SC Administration

to Gottingen Minipigs

20

. Tmax Cmax AUCinf t1/2 tlast CL V s8
Route | Sex | Animal | o 5" | (po/mL) |(pgehr/mL) | (hr) | (hr) | (mL/hr/kg) | (mLikg)
v F | 20623 | 00333 | 4950 1470 | 9.52 | 24.0 2730 22100
v M | 10771 | 00333 | 4290 1750 | 7.89 | 24.0 2280 17100

Dose T max Cnax AUCy¢ ti2 L

Route | (ng/kg) Sex Animal | (hr) (Pg/mL) | (pgehr/mL) | (hr) (hr) F
sC1 4 Female | 2-0623 1.00 403 1850 6.02 24.0 1.26
SC5 4 Female | 2-0623 | 0.0333 626 2010 8.58 24.0 1.37
SC1 4 Male 1-0771 | 0.0833 575 1290 5.92 24.0 0.737
SC5 4 Male 1-0771 | 0.0833 681 1510 6.84 24.0 0.863
SC5 0.004 | Female | 2-0623 1.00 3.08 ND ND 1.00 ND
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lower Iimt of quantitation (LLOQ was 2.50 pg/nL. Sanples were anal yzed
within a maxi numof 14.0 days of collection. [00169] Data Anal ysis:

Non- conpawOrervdB77phar macoki neti ¢ paranmeters were cal culParas20:9i08684
WnNonlin 5.2 software, NCA nodel 202, IV infusion input for the IV data

and NCA nodel 200, extravascular input for the SC data. Individual plasnm
concentrations for eachaniml were used in the calculation of

phar ma¢okihet 000bar Meleer :07Rbri M& qol | Bcti pn NPres aA® dos®d wer¥Puged in

t he calculatfions. [The ar ea under the [plasnma foncentragi onqti ne curve (AUC)
was calcul atled usinhg linear trgpezoidal apprpxinmationl (linear/lo

i nt er pol €3 dn)0-04CohEerale aRiMER3 vAl188 [bebdlv the A¥ay | NR  G983gubPt ati on

were Ssetqdto |Z for Fegtgtior e T TTOTT (R SIS TTH TCEME Jat (Cmax)

and the Time of bt MaCul dende |(Raxl vere verifisd by Thipsatroh. The

hal f-1{fe (Un) val ues were cal qul ated using fhe last 3 plasm

concentt ‘5' Ilbo\ﬂlit 'Féh‘lJifé:25b6§§d Lﬁ(ﬁ’?ﬁif q'%ga et lii65rt edr rg( 17%0&0 F\’eqtlil_t‘iii The
i st in Tabl '

phar macokineti ¢ paraneters$ are OWn e 2. The jpl'asna c¢oncent r2ations
of sal me$@t ol are shdwn | i-07abl|e.@33 Theopbasha doscent 2.a4 i orsshoof | 8aBmet er ol

anao ke r

and f orHeterol—(viagsubctutaneousandintravenous—admnistration-are—shown
in Fi ghfe e AE e DEREYT AgTITRAECHE s S FPER Ao REFYURRER NG t1%s on
occasi papphiyaby™ND than d&Mminddatal irsitghesi@pipjactont S€ Frit aljdcaon ghiaamonges ¢

i nadequate to_cal cul ate so armacoki neti c paraneters for, SOMe, ani M
(' Chrles e RB o e A B G mRR ¥ e OB & cltagion 1 6l
Bi oavai ktatbi | ity was |ikely poorly estimated due to scarcity of data in the
apparewtrhetﬁ;%g nalasfl |/m nation phase to cal cul ate the apparent term nal
el i m nat ‘on 15t &8¢ 8l¥s®ant . This affected cal culation of AUC nf, ti/2, |CL,
Vss , afite mjecildres 8CHOpas tugtke snaa showod nd elabey echctroratians e-1$I0gNoff dataerndrblyat
i npact ed tthe ove%ral | pharmacoki netic conclusions. Table 2 : Pharnacokinetic
Par amet 8Ps "01P°SA1 et er ol Fol | owi ng IV and SC Adnm nistration to Gottingen

M ni pigsTable 3 : Plasma Concentrations of Salneterol Followng IV and SC

Adm ni stration to Gottingen M nipigs (08-529) [l00171 Overall there were no
consi skaMe 3: Blapma{rancgntratipnseefcyidmetarpl Folowing I'Xand¥C ddmipistuationdan t he

mal e J i . ditionally, there was not a substanti al
di ffe?gﬁtél%%?%@g@igg@lswnf val ues between single site SC doses and

S

n
mul ti|pl e (5)| site| SG doses at the 4 ng/ kg dnsemrThe ratios (SC1/SC5) ranged
from[0. 6@4 0. 0. 84 fof ChaxXx and 0. 854 and[ 0. 940 for AUCH . | Sal et ef ol
appedried| rRe t?-é)o/% Sexjabs 0032 d 00833er0.18C| Ad3A N0.300r ATSON 100 | 206 | ol £8.60 [ Bh0at 4
rrg/k and _aft er vilded SC adminilstrattion @At 5lsites atlthel 4 g rlnAnrg/kg
doses; 1 bj davjai Fabj] Mi ty| riatged! 3B gmP@. 7326t p 260 §68/7f o6k hé2lnpl® piveb [11226] t o
1.37 |for| tthe| fenma| e [fo] she | 430w/ kgsedoseoregar dl ess| ob4 { Ber hunbess.of 1S |t es
of admnIgETATLON HNAd P A8 [T 8Fs TNg, Ml £, aNd gl 1100 I 8cs 745 | 306 | 6.23

2 | sC 4 F|<| 124 227 | 206 | 334 | 302 | 351 | 403 | 206 | 108 | 54.4 | 10.0

3 [scs| 4 |[M|<| 604 681 | 519 | 449 | 483 | 278 | 251 | 148 | 75.6 | 36.1 | 8.92

3 |sc5| 4 F|<| 626 485 | 442 | 398 | 435 | 435 | 388 | 196 | 86.8 | 51.0 | 16.1

4 SC5 0.004 M| < < < < < < < < < < < <

4 |SC5| 0004 | F|<| < < < < < < |308| < | < | < | <

5 8C5| 004 |[M|<| < 2.77 < < < < < | < | < | < | <

5 |SC5] 004 | F|<| 831 | 3.17 < < < < < | < | < | < | <

6 |SC5| 04 |[M|<| 320 | 645 | 57.0 | 433 | 53.8 | 26,5 [28.7 | 19.5| 846 | 441 | <

6 |SC5| 04 |F|<| 113 554 | 429 | 59.8 | 835 | 345 | 322245858 |5.15| <

Plasma concentrations are reported in pg/mL. LLOQ = 2.50 pg/mL.

< = LLOQ; F = female; Inj = Injection number; M = male; Rte = route; SC1 = single site injection; SC5 = SC
injection split among 5 sites; Sx = sex.

The male animal was number 1-0771 and the female animal number was number 2-0623

5  [00171] Overall there were no consistent, substantial differences in Cp.x or AUC;,r values

between the male and female animal. Additionally, there was not a substantial difference in
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female for the 0.4 ng/kg dose at 5 divided SC sites. Scarce or no plasm
concentrations were observed for the 0.04 and 0.004 divided SC doses.
[00172] wochusidet In this single nale and fenal e GottiPpogas2emoos@sy st udy,
sal neterol appeared to be well absorbed after subcutaneous adm nistration
at a single site and after divided SC adm nistration at 5 sites at the 4

ng/ kg dose and after divided SC adm nistration of the 0.4 ng/kg dose.
Over al $mat padh & Ufvor B2lnes Redviednstingle sitesb dpsasanpdmudinle epesite 86 dosesadle 4nd

AUCI nf i ' i pl i
Over gl dl g\/j?%wgcs% 3@ % \epﬁ{r%\)g (gg E/sgttg%ﬁng%d ﬁ?ﬁ@?ﬁf\tg \40284%4;%% Fléf?gr?glg ?k%sgeaﬁ ?(9 %ggﬁfgﬂet ers
bet weeUChe Suhhetcandppeanml te barvdiiedbsorbek afigal SC 2dminBtatomatRhdangrasokatvet i cs

Followi ng a Single.lntravenous and Subcut aneous |Injection of a Conpjnation
of ForlXtis] A dRIeE ORI THiIEh et T Mg N aﬁ’iddlsj_‘ {lé}(lfﬁﬁgfeswpéﬁﬂgg@%nd
MeLhodangdadfdiRheholg bBRER! Fe ARYAGAL S ANds PRAGRALNAR MPIR 4 QRALaked 1h 2%

PEG 400 Tn saline. 1 nmale and enmal e non-nai ve Gottingen Iprgs (8 to
12 kg rogadlesssefehphupber g stesodfaldnimestraiontandi0Z2Q. foilthe naai¢ aed & 19orghdroused

i ndi vidual ly.  The, dosi sche i hown i n Table 4 below. |njection #
Rout o [EBBS DR RG) MRBE bR O G S BES GRS SBBP RULBP DTG HERE 64" 1 2
SC 1. &ytRerded o 1R 04 afiy 0.004 Sividdaesases vol ume was equal |y di vided over 5
injection sites [00174] Each minipig received a single IV injection of the
combi A@01T2dr not er@iclesion:dodas singlgendlo pndi femalofiottingtomwenpigystudys sdlmgtend! t he
SC doses. E dose _was. separated by at .l east a 3-da shau erj.od. , The
Vo e EPsue G I EpP s B Rty oo i £ SRR RN RGP

mar gi rett ag@amistation avhsitegasthcle.d/kg 8éseQ6d dasedivaisd 8dmdaiisiseqtesh &fshao kol us
injection al ong)ﬂt he back (neck-region) where there was a | ongitudinal fat
depot .Mekedaessc blvgrachers secroae cefsitent subgantiash dstaensss B empr axd ABICisC

i nj ect i . . 0 oxi mately 4
L) v SPREh SHER B SRORL AL R SR R TR AR a2 5,
10, 2Gubgntahdifbentenint garmatoitingatic paraRictofs b@wanrdth2 dndie apabfattosemals] ood
sanpl es were placed in tubes containing K -EDTA as the anticoagul ant.

Sanpl e centrifugati on and st frozen at

appr ox Rz LA GBS 1OOWINgG 2 MNEIC NIV eNONS AN SUDCHEALOUS

Sanp! anflon B §:CIhBmAR0 3MPbAR MRS IRINBY ¥&6RIdE 9 dotin®inevphipfRd budesoni de
[00173] Materials and Methods: Formoterol fumarate dehydrate and budesonide were

formulated in 2% PEG-400 in saline. 1 male and 1 female non-naive Gottingen minipigs (8 to
12 kg upon receipt per protocol) were utilized. The animals were housed individually. The

20 dosing scheme is shown in Table 4 below:

Injection # Route Dose (ng/kg) No. Animals/sex
Budesonide Formoterol
1 v 1.6 0.4 1
2 SC 1.6 0.4 1
3 SC* 1.6 0.4 1

*The dose volume was equally divided over 5 injection sites

[00174] Each minipig received a single IV injection of the combined formoterol and

budesonide formulation followed by testing of the SC doses. Each dose was separated by at

least a 3-day washout period. The IV dose was administered by slow bolus (1 minute; 0.017 hr)
25  into the marginal ear vein, whereas the first SC dose was administered as a bolus injection along

the back (neck-region) where there was a longitudinal fat depot. The second SC dose was

distributed in 5 separate proximal SC injections separated by approximately 2 cm. Blood

samples (approximately 4 mL) were collected via the branchiocephalic plexus at pre-dose and at
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using a qualified |iquid chromatography/ mass spectronetry/ mass nass
spectronetry (LC/ M5/ MS) nethod. The lower Iimt of quantitation (LLOQ was
1. 00 pg/ muoforo/f381700t er ol and 25.0 pg/ i for budesoni dePCrAB1¥6j03dIat a

Anal ysi s: Non-conpartnental pharnmacoki netic paraneters were cal cul at ed
using WnNonlin 5.2 software, NCA nodel 202, IV infusion input for the IV
data and NCA nodel 200, extravascular input for the SC data. | ndividual

pl asned oyt Phtndbhsmimtesegitchatdn 2l andr2d hiest-daset Rloodgrmpleaticsn of

h et _ . . . qi
s S e R A e E T el
was caycathatfeghtioniang stordieozchaapgaoxicakea Py Wxi+at 3 ab) (dtil Rigipmehtogr

i nt erpol f:\tj on). Concentration values below the assay limt of quantitation
were SEEYPS- zero for cal cul ations. The maxi num pl asnma concentration ( Crax)

) . ¢ : i . . :
ang r‘[Iﬁ?g 0 )Sa&@l@%%ﬁﬁs%@%sﬁﬁ@% 1M fe MRy Aol ?ﬁr t@%&n%t@%f?%& b@ftsonif€

hal f -1 ti/2 ues were cal culated using the las asna
concentsimgtd qndifiod tihuid chmenaographyémassi shedameetyémaisthasd spdc@O0me#y Resul ts: The

phar iheti.c par ters ar.e.shown in.Tapl . Th | a cancentrations
B oot VS SR oD b S T o 1D wehaP b o Ptor

pre- dogg 289 pPRLIof Mukasmbe of nale animal 1-0771 showed a |ow, but
measur abl e budesoni de concentrati on and the pre-dose period 1 |V sanple of

f emal d08hi6hal 2-Iwasmﬂmmdloea-Mmmartbwmtaﬁeh@’maa@lfieetfcmm@tﬁr@Iwerr@ﬁfd@tri@ﬁGéti on.
e Ry R L AT IRE S0 L AR BN RN o b SO LR RN GR!

esoni ¢e' ar X carryover fro S. t ual

sanpl imgdd 0B exhidseiletinphtoiar herE(Madta.s maphing plasiie sofdnaetasifonedel nor e
than 10% Data in the apparent elimnation phase were inadequate to
est i meneEmliyeere upepl in dhe ¢ah@ilaHomeo ! phpmmacolinptirnarpyetersy dNaympa gfiqnggmes

budesqni ;- | pet [

oo sss e Secttin RABERENSETC olcR LATG AL BlaS oSRERRHR AimE Bty

Got t i M(A&rC)Mvan qal atd D@irg? Ry chatrhgez6idaPhipsosm@oac Aiticadliop gmsrpofatiboy. not er ol and
Budesoni de Followjng IV and SC Adm nj stration of the Conbinagtion to

Golt i rfg%wewwoaiva e?b@%fﬁ% 23531 g of Gyantipiion weesclerzsr reﬁﬁ@?@%mﬁhe

subst apfidiabinbih i EReESrdtion @RX) &id AVGHMoRIUESTHEE VEED W e vERfi& Gnd
femal e animal” for fornoterol or budesonide. Additionally, there were
noconghscetndn. Bhedsdfalnfei(al) dilidsev@ncdsulated Onmyg thnkdstAUdhsha valcoetsatioos with
fornoterol or budf&ﬁgni de .ge ween single site SC doses and nultiple (5) site
SC dodBEZRYelcs.df it BYBtShd budesoni de appeared to be wel | absorbed after

SC adnopisArati qme_saltsﬁn&imﬁhﬁao%kl&tiankaa{ete@g ardisMoWeth Bbl@8NMThE plak@ki on at 5
sites; however, bioavailability was [ikely poorly estimted due to scarcity

of20dategnpentieHensifareaterol ardbusigbordds arcshewom hde e and Frgare bl dhepicrdose
appar eﬂ&ioa v ﬂﬁllplee%fl MR 1-0771 showed a low, but measurable budesonide

concentration and the pre-dose period 1 IV sample of female animal 2-0623 showed a low, but
measurable formoterol concentration. Other occasional measurable pre-dose concentrations of
formoterol or budesonide are explainable as carryover from previous doses. Actual sampling
25  times differed from nominal sampling times on occasion by more than 10%. Data in the
apparent elimination phase were inadequate to estimate the t;/, for the male animal 1-0771 for

the SC1 group for budesonide.

Table S: Pharmacokinetic Parameters for Formoterol and Budesonide Following IV and

SC Administration of the Combination to Gottingen Minipigs (08-522)

CL

: Tmax Cmax AUCinf t1/2 tlast v 8

Analyte Route Sex Animal (hr) (pg/mL) | (pgehr/mL) | (hr) (hr) (mlig/;lr/ (mL/kg)
Formoterol v Male 1-0771 0.0333 410 264 2.54 8.00 1520 3940
Formoterol v Female | 2-0623 0.0333 900 328 2.86 8.00 1220 3170
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rate constant This affected cal cul ati on of AUC nf,
[ 00179] Concl usi on:
bot h f or mwDepw/13817d budesoni de appeared to be wel |

L,

Vss,

and F.
In this single male and fenmal e Gottingen m nipig study,
absorbe@dSad i ®B6434

subcut aneous administration at a single site and after divided SC
admnistration at 5 sites at the 4 ng/ kg dose and after divided SC

dm nistration of

the
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[00181]

Study Design:

G

Part |1

“An op

heal t hy vol unt eers.
lnphalil ﬁm@@kﬁn@nll\‘llmpmw&-&%nvest i gate pot enti al

en-1 abel,

Part

sequent I al
dose- epfnt 8! PRSmATCEHTRARELBRS 61OF SHmii¥r o hnd BidleSord@s BENATingXVaiia SCSt er ed

An open-

| abel

ntet

ibL I UTT UUL ween L IIU DUI UL.L UU I_I" UUDU al U L IIU DUI UL.L UU D/\ UUDU
dnin| stered subdutaneously in eight (8) hedi®H¥vol unteers. Part [11: An
DR&Me | Afiglal | Nydkt i|pl @- do3piar.e838 Dl et 0.3335 olsdy | efdoher.cmel 20t echo $X 800 FR  24.0
onmbr med dose admi i Stered subcut usthy rther I time per week for 4
eks or 3 times per week for 4 EmOtgrol o) ve (12) healthy vol unteers
| 0018R]i-08tiudyMmdlr YgLLAQA 0@1(ngV wh.os{ enbl less.priexer yasBvesiriees Jakear ,53aqyeausQ
Oof J.njacti of,. SX15,C | 51]7in 517 .ngte-U gl 3 Vi al
CgCE ?%17%: nl\{lﬁlp- use gl agzgs\/i a 4 1&1‘ ZI i 616371 rz : C§3g I8§|Tzi 422(4(‘%'5 % 8?
WHCSh| 1978t prdde fir<azef |(-115 0Clbo|-2% 0C0 and.8 | 94.1 | 80.1 | 71.1 | 35.9 18.1 130
v 2-0623 | Female 3.53 900 204 110 73.5 98.4 61.4 | 454 | 313|184 7.26 <LLOQ
SC1 2-0623 | Female | <LLOQ 169 284 237 156 127 789 | 67.8 | 51.2 | 28.5 8.58 <LLOQ
SC5 2-0623 | Female | <LLOQ | 94.6 256 178 131 100 82.6 | 62.8 | 44.4 | 26.0 10.3 6.95
Budesonide
v 1-0771 Male 41.9 760 539 499 356 308 204 138 | 60.5 | 57.5 | <LLOQ | <LLOQ
SC1 1-0771 Male | <LLOQ 806 979 903 703 466 285 222 1979 | 43.2 | <LLOQ 31.6
SC5 1-0771 Male | <LLOQ 902 1060 933 647 538 438 317 | 92.4 | 36.5 | <LLOQ | <LLOQ
v 2-0623 | Female | <LLOQ | 1350 939 592 335 307 285 169 | 69.8 | 42.4 | <LLOQ | <LLOQ
SC1 2-0623 | Female | <LLOQ 250 559 798 784 598 431 238 | 117 | 51.9 | <LLOQ | <LLOQ
SC5 2-0623 | Female | <LLOQ 249 637 434 697 535 382 328 | 100 | 39.5 | <LLOQ | <LLOQ
Plasma concentrations are reported in pg/mL. LLOQ = 1.00 pg/mL for formoterol and 25.0 pg/mL for budesonide
SC1 = single site SC injections; SC5 = SC injection split among 5 sites.

[00178]

between the male and female animal for formoterol or budesonide. Additionally, there were no
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Overall there were no consistent, substantial differences in Cpax or AUCiy¢ values




protected fromlight until dose preparation. A 25 ng/nL sterile,
preservative free, clear, aqueous solution for injection of FP is contained
in a 2 nmweiznglwsise gl ass vial. Each 2 nlL singl e-use glPasaseiialo3@snt ai ns
1.0 mL of FP solution (25 ng/nm.) which is stored frozen (-15 0C to -25 00
and protected fromlight until dose preparation. Diluent: A sterile,
preservative free, clear, aqueous solution of 20% PEG 400, 1% pol ysorbate

80, arf@nsiptent, F@SW&ilélrdlff@ﬁenWﬁjUé@wxcﬂﬂ A velugs ffor farmeperpl osbudgpenidde gl ass

vi al . 9 q} I | uti on
whi ch sﬁ§&1§ mﬁﬁ?%&&w?%ﬁ%%@ﬁ enggra §?g&%%£%%%p?1ﬂtgggE§M, ??%P

adm niappeatd m‘be Wwélkalshorlg dpftodSC admatierdtioawea smgie)@ﬁd andafied dividec BE€sar y
diluted with sterile diluent to provide the targ concent ations for_dose
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I nstructions f study drug storage, preparation, and adm nistration conply
wi t h <bSRenitant @msd&h@edtdmﬂﬂmnnﬂhﬁﬂCmghSt@LlV@ﬂﬁﬂdbarat|ons [ 00183] St udy

Popul - Heal t.h and fe e subj ect to 55 years, o
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mght, in the investigator's opinion, expose the subject to an unacceptable

risk tﬁynget sithyandaftcr dwpbdlséhadrmmswnm &, sifep pothaddiediandasatang aft@‘rdltfldeéﬁy“
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e . Hstory of a stable exercise routine over the last 3 nonths or a
sedent"s¥ry np splessanfipbdifficeopscs in phamcakinpieRarameisisdict e the malgasfemale.
Agreengnt ito adhere to the study requirenments and restrictions |ncluding
al | reqU|red assessnments and visits. [00185] Exclusion Criteria:a . Wrnen
of chillxdimeple 30ClinidakMiiald who are pregnant, lactating, and/or who are not
usi ng adequat e blrth.control nethods b. Knomn h oersenS|L|V|ty to he
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the study VISt Scheaddr e,
Subcutaneously in Healthv Volunteers

[00180] Objectives: To evaluate the pharmacokinetics and safety of increasing single
doses of salmeterol xinafoate (SX) administered by subcutancous injection to healthy volunteers

20 (HV). To also evaluate the pharmacokinetics and safety of a single dose of fluticasone
propionate (FP) administered by subcutancous injection to healthy volunteers whereby the single
dose of FP yields a mean systemic Cpax not exceeding 100 pg/mL. The objective of this study is
to also evaluate the pharmacokinetics and safety of a single dose of the selected SX dose and
selected FP dose co-administered as a single subcutaneous injection to healthy volunteers.

25  Additionally, the objective of this study is to evaluate the pharmacokinetics and safety following
multiple doses of the selected SX + FP combined dose administered by subcutaneous injection
to healthy volunteers (either 1 time per week for 4 weeks or 3 times per week for 4 weeks).
[00181] Study Design: Part I: An open-label, sequential dose-escalation pharmacokinetic
study of single doses of SX administered subcutancously in ten (10) healthy volunteers. Part II:

30 An open-label, fixed sequence, cross-over pharmacokinetic study to investigate potential
interactions between the selected FP dose and the selected SX dose administered subcutaneously

in eight (8) healthy volunteers. Part III: An open-label, multiple-dose pharmacokinetic study of
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d. Any nedical condition that in the opinion of the investigator m ght

j eopardi ze the subject's safety or interfere with the absorption,

di st ri butworpiomss®Ebol i sm or excretion of the study dru@CTiuseémoasesgs i .
Maj or surgery within 30 days prior to day O or planned surgery during the
study period; ii. Seropositive for HV, hepatitis B surface antigen or
hepatitis C, or previously diagnosed di sease(s) of immune function where

absol uhesdedied B¥Hi P eqsubinckdeggadmiisteredisubayigncensinewhar|lyise periveckdat 4
abnor ) and/ or physi cal
exam 15()?4 gIL%Pg'ﬁgiegﬁ%rwge(%ﬁgﬁe%pﬁeeﬁﬂ g%e%ég%aﬁﬁ%w%ﬁ&&dl sease or any ot her
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Henog BISFHEN l%f&n&meﬁzn@/SdnLétn P i‘%%dla vEachp glohige lgfseielperiel

melsl i Td4itafls f@ﬁfi &"S%?Q%ihﬁ&n gmg%%ﬂ FHRKGELSrodidde '1F@@Q ) tcéda
hypertension wll not be excluded); vii. A consistently abnor pul se

rat e, pabtecicddionr kfgttlun‘gl d;cupipr@ataltioodApiemgbmlesteabdpmseraatp»reefddespl@sn,t| onto

orthostatic h nsmn i f sidered clinic IJ flcat ecent

i st orgiaesapgoB oA ERen o SRR Fi i g rayetiredeis YL bud 2l

of anyitdhae&CAafResd ehdind 1tdnh, FEFPdAVTioR éQSJ[LgInﬁL)S&ﬁ@E[H Aeted Goz&0N 84 P@” Of
bl ood/ pl'asma and/ or any significant blood |oss for any reason greater than

450 m_to W ?C)Ga@ldqutsctpd fiom light sotilkednst neppatations Pilgent: A W@lm resentatidepreessant s
dur I(i)am {qﬁgo%é{sg 1on o? Eb@ ﬁ]ﬂ? ﬁg(gq% tg-ﬁoor tepnld st %waYer £ rlhjgé?tlogr? hday 0

rteria
Syst endoitapicdss hllptrhIQ @m@l%dls@ aldsonkl. Bsh 1@fmarsmgw ade gm@ Radl coritaids 8t0any, of
suppl enent, use of al cohol-, caffeine-, or xanthine-containing

pr odu&l%le{ﬂ@@m@p el thesllhaercd apmpansmpeRturghE 1ol 3wty Pﬁ@? Hreters will
A
and 'Ema ?ﬁﬂﬁﬁgé&?ﬁ)g{f gﬁ/—']‘nge%es u al% th@”%dgwx%% dhd | na@r@mna% Igl}-l%;alv%%ﬂ(ﬂ?ﬂe ld%érng

shows tb Ipeovpdlmmrgamoemmaﬁomrfoﬂﬂosz adﬁﬁlﬁstralfons Studstdugls mbmaimmhﬁy( 19 ny
and52 %follovvlngalrrL o : . . .
administered to subjects using a sterile, disposable single-use syringe with an appropriate gauge
needle. Instructions for study drug storage, preparation, and administration comply with <USP>

797 guidance for Compounding Sterile Preparations.

[00183] Study Population: Healthy male and female subjects, 18 to 55 years of age.
[00184] Inclusion Criteria:
20 a. Male and female subjects, 18 to 55 years of age, in good health and free of any

disease or physical condition which might, in the investigator’s opinion, expose
the subject to an unacceptable risk by study participation;
b. Written, informed consent prior to any study procedures (including screening)
being performed;
25 c. BMI > 18 kg/m” and < 30 kg/m’;
d. Minimum 2 cm abdominal skin fold on vertical pinch 2 cm lateral to umbilicus as
determined by the site using Accu-Measure calipers;
¢. History of a stable exercise routine over the last 3 months or a sedentary lifestyle
(less than 60 minutes of exercise per week);
30 f. Agreement to adhere to the study requirements and restrictions including all
required assessments and visits.

[00185] Exclusion Criteria:
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subcut aneous injection into abdom nal fat of a group of 10 subjects. Plasnma
concentration of salneterol xinafoate (52 ng) followng a 1 nL subcutaneous
i nj ecti orowOnbw/@dRom nal fat of a second group of 8 subpeTits2019/03d480 shown
in Figure 2A. This group of subjects also received a 1 nL subcut aneous
injection of fluticasone propionate (22 ng) (Figure 2B). Finally, this
group of 8 subjects received a 1 nlL subcutaneous injection of a conbination
of sal net er ol axi WamsarécliBtbenri)g paientfal whp easpyrenapt.dgitei end/oowhgyyreingt o

abdom nal fat; t i .of each are shown in Figures 2A
and 2B (conbo). %ﬁ@%ﬁ%@%?@ﬂ%%%@%ﬁe dose Pharmacoki netics: Figure 2A
shows the phabneECakimeyicesepsiabity @ thostul drags of asabihtiecompandha oate

R R e
praofile for 22 Bo dufés‘&h@l?e?@fbechpgtﬂﬁ- Qﬁﬁ_ts@h&ﬂ[g;”i stered to the patient

group that received 1 subcutaneous 1 njection per week for 4 consecutive
weeks. The pr df iAmsmddicairendigpe thaat tht lpisysofahe ovextpasumaght jedpasdizothe

sal neterol xinafoate,and fluticasone, propi onate il ot exceed those of
Che Commer o) al Ly IS § ST ORISR Br GRbiSg P Tae: So i Bt SFStpLem. oo
profile depi ctedxirtibh 8RSt g ikdudggronstrates an increase in Crax and
AUC at day 22 conpared to day 1, which is suggestive of tissue renodeling

(based on a reduced. avtajgnsurgéryariiipnde deyspine tadayi@pr plapned ookgofluRestlict s -
Saf ety Assessnents: Ngdsereirioud_s adverse events were observed in the patients
studi ed. Specificall )f Rd’“4dVer se cardi ovascul ar events were observed and

no significant skifi. dwa@siiveEodHdlV, alcpafilyB st garnti@n dhepataiiut,aii ty, or
necrosis) were observed.  Only mninmal skin reactions (transient pain and
irritation) were observegusiydigapgsed dpcaspfta obimpyunc Mnpiiiew iR gbsutEr equency
Eval uation of the Saf %:@(ﬁ)y f. Sal neterol Xi naf oate and

Fl uti casone Propi onatngeh%(%@ggﬁ%l{g ered for Subcutaneous | njection for the
Reducti on of AbdoriinahnyStibdceslgsemicapdiiposm@allbsaa@ny, BCX® GhclGing chidees: To
eval uate in a single masked, f' cebo-control | ed design, the safdz(tély arbgl

expl oratory efficacy iakangfornhsigel cxam fndings during sgeeiing MUY @ik er ent

doses of the conbigatiignRtasat iRl sl cottitBhaalien () ofRSnidrid casone

propi onate (FP) adm ni stered bysubcutaneous injection 1 or 2 tinmes per week
for 4 weeks to subj eatscstigathr meghs intatidre vathddim cabbsssushrent artbo ingecaidi pos e
tissue. [00191] Study Desi gn: A si g%j £ masked, pl acebo-controlled

mul tipl e- dose study ot HECEIBEY" dRa'ef fi cacy of three different doses of

the conbination of ysghdmé@ssih (cnBiioRt1e &Gt RRGning;
20 vi. History of diabetes mellitus or cardiovascular disease (subjects with well-
controlled hypertension will not be excluded);

vil. A consistently abnormal pulse rate, abnormal resting supine blood
pressure, and/or a predisposition to orthostatic hypotension if considered
clinically significant;

25 ¢. Recent history of drug or alcohol abuse within 90 days prior to screening;
f. Use of any tobacco products within 90 days prior to screening;
g. Donation of blood/plasma and/or any significant blood loss for any reason greater
than 450 mL with 60 days prior to screening;
h. Use of tricyclic antidepressants or monoamine oxidase inhibitors medications
30 within 14 days prior to day 0 or during the study;
1. Other exclusion criteria such as use of other systemic prescription medications,
use of any oral herbal or dietary supplement, use of alcohol-, caffeine-, or

xanthine-containing products.
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fluticasone propionate (FP) adm ni stered by subcutaneous injection 1 or 2

times per week for 4 weeks in 60 subjects with neasurabl e abdom nal

subcut anew00adi3pse ti ssue. The three sel ected doses wece/uUshasase4o yiel d

a system c exposure ranging fromapproximately 10-fold to 100-fold | ower

than the reference-listed ADVAIR DI SKUS(r) 500/50 drug product. [00192]
Active Ingredient: A 400 /nl sterile, preservative-free,

St udy Dru qg
cl ear, lcﬁqﬁéous Fharmasakingtic Parametesy THe fadjowing permaionewil be a 5 ni

si ngl o i ngle-yse,gl as contains 2.6 nL of
SX sofhﬁ Ereg(dg%gm}ﬂe? rﬁ?y%\?ﬁﬁ:tﬁc? “ab gtmé’?t X’ﬁ?‘lbjégﬁ”‘ S‘Tgltlt% or bel ow) and

pr ot ec{t)&lB?f] rom |Rglidts urfingle domlempmohtneons E@gt% 2mphiotys sticepsladreg
preservative fre cl ear, aq ue ol uéll on for_inj ec i on of FP i s contained

in a ZORECdRHEN ef %é%seépééaén@te Mg @t higi fgdevipER ! ®ontains 1.0 nL
of sFP sﬁ%&l{&ﬂe%ﬂs tlgﬂlltm'r)aFMﬁﬁQl t’a§oi$at ggtﬁgoft@meets PRushG ceﬁcettﬁiagaﬂ) ofind

protected fromlIight until dose prepa uent A steril
pr esersabmgterel Iznnebatec(ﬁéag) f@]q_wmgjs 1 sdl sithicotangdfus Zlﬁg%tl?iﬁcinm,dom%a;b @lt ypfar bat e

80, d st | f t t ai l |
Eoen te P EE e S elsOb G BURER 2 B s koot gpiges tREGrEb DR Thrch
shoul dnbusdueingdusiin %&ﬁ&{%ﬁ RIRAEHe Wi Spibdde OO 18 (ERuROB). @llhaug«ntm@%ro V&Bﬁr sion

of the Diluent further diluted with sterile water for injection
served a@Jetctﬁere@ﬁlmﬁ@bbnﬂ[ @(bwal]leduhemsqmpqu @§ombélapomf shrcierol pasifende biZI k

pal%kaqtgg%ad ﬂf,l 1§arggt O%%S{ﬁngté % 58t mudn%Péilp 1(1jarl'“fl UCtasco\IllvI entrap AHons 02? \évi;eh iirg

m Xed asce I’c 1% C6H

Di | uenho®h is Friutds AaideIB {d@imboj ection to provi de the target concentrations
for dose adm nistration. Study drug a placebo will be adm nistered

subcrtlﬁﬂb?ﬂusl y aResple —idpltipde logedtharacekingtcs; Sigige arshevs the,  di sposabl eh
neod T BREARPIRAEIOL sl sebifhorbOty B B Il B ihdBiaRadh dal TF,

di ff erremVaﬂlo]saﬁ)canadeaﬂanaglofnrmqwealcfcest @hsd@Xtiandcdis. |Pﬁg1&et2Bcthswbdmt aneously

on one side of the d nlaor, 2 times per week .for 4 weeks to subjects
wi Bh RPRERR métlaatpgﬁ? ?923 2 gt flutisasons p%l%geeadem%tﬁéed to|thgRAstsN %fpéét i ons

on th@th&t‘%@ééi%d' PLBERhn&ud éQJtloh*b%r ahdorkn cWh!;écuﬁ@ef M@ek%s ThEBIIMEs The SX and
FP dose w Il be adm nister as 1 I njections or times per week to the

inj ectdeom)nsurette thagthehsgstemre extpesure dhtitsdor Jaghe¢temi thlaéatermldl flitggsomecor di ng to

d t h trol injecti '
cont r drpapea il g CRBR R sttty Bty SONARCPRKERP 9050 acebo
i nt he drdgptddgal Eu68l ?Rﬂﬁ@dé{ﬁct&dﬂﬁl Eigsicd nAlHd IR @EdsRBtesaY fcrehbeins@atence of
injections will continue until for 4 consecutive weeks for a total of 4 or

8 @ubmﬂaﬂé@%dayﬁ??e@qmm@ fofdag tlygrichris greeasiive ob tisgiegamedelmedbissd ionjaect i ons
of Pl 4¢ERQ #HRRENSHAoRL L RRGPR,ZRY ! on- Comprehensi ve

[00189] Results — Safety Assessments: No scrious adverse events were observed in the

patients studied. Specifically, no adverse cardiovascular events were observed and no

significant skin changes (e.g., atrophy, pigmentation, nodularity, or necrosis) were observed.
25  Only minimal skin reactions (transient pain and irritation) were observed.

Example 3B: Phase 2a — A Dose-Ranging Frequency Evaluation of the Safetv and

Efficacy of Salmeterol Xinafoate and Fluticasone Propionate Co-administered for

Subcutaneous Injection for the Reduction of Abdominal Subcutaneous Adipose

Tissue
30 [00190] Objectives: To evaluate in a single masked, placebo-controlled design, the safety
and exploratory efficacy measures of subcutaneous injections of three different doses of the

combination of salmeterol xinafoate (SX) and fluticasone propionate (FP) administered by
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safety assessnents will be perfornmed at each subject visit through the end
of the study at week 8. Eligible subjects will be random zed to one of the
f ol | ow ngweizaiigEdbnent cohorts (n = 10 per group) for Phe/Us2@003@8ULI Ve
week treatment period. 1.0 ng FP and 0.5 ng SX and pl acebo injections once
or twice per week 1.0 ng FP and 5.0 ng SX and pl acebo injections once or
tw ce per week FP and 10.0 SX and pl acebo injections once or

twi ce SpheutgResrs mﬁgéﬁ ODGrtHRGSRST Beckrfas 4t wiegks t0 subgecsy Wl meayuaelhleo Abdoaipeld 8

weeks %E eriod followed by 1 week and 4 week post-therapy
assesssrl%écn %P%Qcﬁﬁéﬁ{\%lg%elot for safety and efficacy. [00196] Study

Popul 6[’00191] Heal Sthgly ibekign andifgderalask sl plaeciosconi8litdmabipyedoss safdyagehe A
t ot al rrber ?f[fl 60 subj ect? will be enrolled jnt orts

Subj eé@ sy dhrien Al fenend degmoE e sombrpation Q Sfﬂa{e{ %qe Oﬁef Xeand ve
st ydy fﬁftfégT ?gd;{’é(na'iee le’fﬁﬂlétetleg b?@ﬁ‘@du%reg% RRCEED ] bAD iR PR Mok it be

repl aced ion Criter | e and fenmal e subjects, 18 to
55 yearekein agmbjacns \gmh) thehemblilh abdmlmhalesabmftarwnys dlipeesssr Preybiceal
condi ti %g ich m i nvest.igator's

an undt R Trdihash B il v Ets Bl e OB ra P sk fufele s O

fold tl@%ﬁﬂ%&e@&aﬂ%%&@e&@ lm&tﬂ)ﬁQIH'DISKm}S@%OO’/?O dAfg prod¥rt 0 the right
and left of the unbilicus nmeasured with pinch calipers at screening day O,

and a [80BRt aneoSIgdﬁmrpgséctwsmedwnbk/hé@%ugﬁnlgsteateepresmm@rfr@qglaar to 2.5
cm and | ess n5| naI Itra t [day 0; c
Tai AghESR PR B Rt 50 1 AR A o TSR s B OER Shio™Y o/ e

and a srigdd-aseyglads vsilabhRingel @l s X ktﬂuﬂlcﬁﬁqf'&OG u@ﬁﬁﬂtmhl@h isa6ee fiioren (-d5 °C

H story of stable exercise routine over the last 3 nmonths (at |east 120

mi nut ¥ bSO )Be RrajgCiotiamdicdt BEdopsRrer@ragon. Hr2dIRe/wel Wfﬁﬁ)Pfﬁ%ef‘é@élﬁ’éé‘ﬁ’Png, e
Wi tcﬁeea? Wé]%lgé gﬁ&oﬁ?&%ﬁﬁfc &Lbﬁfp Qo Yneatnggé L 9% ggeulgs%sgla(sk gﬁ%uﬁé‘{h ‘he

pre-trea screeni ei ng performed;, agree t0 a
st udy mbqwar glaentisl cmndurrselsﬂ) mlcdsﬁ Eihs)lmtmnl (adlwggnh) Whickquitored fassessfeOts and

VISItS 0198] Excl usi on Crlte . Worep of chjl dhearing potential who
prt@ rfnd nr%%tacﬂ fﬁﬁl h%mayl%lr %aregﬁfém%t Dijuent; /%at@af?awswgtm St r ol

”Et hod$sar, aqueous solution of 20% PEG 400, 1% polysorbate 80, and sterile water for injection
contained in a 10 mL clear glass vial. Each 10 mL single-use glass vial contains 5.0 mL of
diluent solution which should be stored at room temperature (15 °C to 25 °C). Diluent or a
version of the Diluent further diluted with sterile water for injection (SWFI) served as the

20 placebo.
[00193] The supplies are provided in nested bulk packaging. Prior to administration, the
drug products will be thawed, mixed, and if necessary, diluted under ascetic conditions with
sterile Diluent or sterile water for injection to provide the target concentrations for dose
administration. Study drug a placebo will be administered subcutancously at the marked

25  injection sites using a sterile, disposable single-use appropriately sized Luer Lock syringe with a
30 gauge 0.5 inch needle.
[00194] Treatment Cohorts: A single-masked, multiple-dose study of different doses
and dosing frequencies of SX and FP injected subcutancously on one side of the abdomen 1 or 2
times per week for 4 weeks to subjects with measurable abdominal subcutancous adipose tissue.

30 Placebo injections on the contra-lateral side of the abdomen will serve as control. The SX and
FP dose will be administered as 1 mL injections 1 or 2 times per week to the injection site, either
on the right or left of the umbilicus according to randomization. The corresponding control

injection site on the contra-lateral side of the umbilicus will be injected with 1 mL of placebo in
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b. Known hypersensitivity to the study drugs or any of their conponents; c
Deened by the investigator to be unreliable and unlikely to conply with

prot ocol wocowdis®ms or adhere to the study visit schedulpeT/u$201bn0g648edi ca

condition that in the opinion of the investigator m ght jeopardize the

subject's safety or interfere with the absorption, distribution,

nmet abol i sm or excretion of the stud% drug, including: i . Major surgery

wi t hi rthaBlcatgad seicase aothadgsignased ipics predaysu e soauenes @.@nleﬁ%orzﬁtwély per i od;
' ' : Ag%nﬁﬁﬁ nQﬁllféry4 édngéyuftlkzg %Eksatiapg'i@ of l@o@%%?%@ﬁt@fnéoﬁ? %éctlahs SE4

| Sease or an her con Ions 1n € area I'n ec ges at
Screenmﬂ@wﬁﬂsﬂhMﬂ&thBﬁhﬂﬂMnShﬁN@@mlj@ﬂmﬁmngbﬂrhmMﬁﬁﬂn@ﬁIanmlghhmwﬂterfere
with clinical assessg&ﬁ the injection site a Hi story of
IPSF

di abetBETHRSSERPEN VY g Sat HNFCEERY Pt *Reend Bhieoridadt Week
hyBertserﬁgﬁggﬁe bikerd Qi BE rfNGHART) pndof il félgﬂrﬁﬁ b RSt Eaidts RENQY SR

resting s pressure, Por*a predi |t|on to orthostatlc
hypotQnsmgdbﬁﬂwéﬂhﬁﬁﬂ&hﬁﬂw&%Hﬁwuaﬁnpeso@n|f|cant e . Recent history of
drug or al cohol in 90 dags prior to screenin Donat i on of

b f .
bl 0od/ pl &snke HEE% nd §ﬁ§“% Frimdinkags 0BU%%HH?@@§(¥6W“ﬁﬁ§9WE§%on greater than
450 ML wt rl @ ‘F@yaéxl%rd gé E%%Pﬁ&rle?c%ﬂé bciBhs Gt gﬁ%éolnga{ iod); g. Prior

enr ol | ment |njec ion st ud ncurrent enrol | nent
i n anot her h@ugﬂ)mgdtl()d)wg SHrang pwcelﬁtemyecaosimf&y,ormlcuper wéekany experi nment al
or investigational drug _or device within 3 or for drugs within 6

titfes AN i ni r%‘f‘iaéwnﬁ’éITfrei"i“f“é‘tpTli‘eosrtuqyod“H%leai‘th§H%?kaf ¢ Yefhderiment Use
of Sygqeﬁeh%udmad;ﬁﬂwe arflOPhEal &9%&%?&%@& foflchIﬁg%fﬂ 3t Qarfét At

nmet abolites, beta“2-andrenergic ecept goni st s, 2 andren rgic
r eceptadficdslyockers, or nonpotassi um sparing diuretics within 28 days prior

L&SZM@@L G kDB B o i TR e e g § b SR BT BBy A0, o
dur i ngotaPRurabatdY 6bQ0H;9&E wE bt R RSE 8 SIXBIRtchE cANFES SUB;] e&t§ vuhqur&sq@ec{ a)

abdom nal subcutaneous adi pose tissue |ayer thickness u5|ng -di m nsei onal
ul 15r agotemged (:qn)selatbd ovritimgl bug kiha dbalograchiive khdg grug for any reason will be considered

screen failures and will be replaced.
[00197] Inclusion Criteria:
a. Male and female subjects, 18 to 55 years of age, in good health and free of any
disease or physical condition which might, in the investigator’s opinion, expose
20 the subject to an unacceptable risk by study participation;
b. Anterior abdominal skin fold thickness of between 30 mm to 50 mm, inclusive, at
2 cm to the right and left of the umbilicus measured with pinch calipers at
screening day 0, and a subcutaneous adipose tissue thickness of greater than or
equal to 2.5 cm and less than or equal to 5.0 cm on 2-dimensional ultrasound at
25 day 0;
c. BMI greater than or equal to 22 kg/m? and less than or equal to 30 kg/m? and a
history of stable weight in the last 3 months at screening;
d. History of stable exercise routine over the last 3 months (at least 120 minutes per
week of moderate exercise, e.g., brisk walking) at screening;
30 e. Written, informed consent prior to any study procedures (including pre-treatment
and screening) being performed; agreement to adhere to the study requirements
and restrictions including all required assessments and visits.

[00198] Exclusion Criteria:
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measur enents using commercial pinch calipers to nmeasure the vertical skin
folds directly over the separate injection sites (2 cmto the right and

| eft of twe 20mbhi3Bi70us); and (c) wai st nmeasurenments takemCatuscée/oB@sel of
the unmbilicus/injection sites. (a) 2-Di nensional Utrasound [00200]
Procedure: U trasound assessnment of the designated injection sites (2 cmto
the right and left of the unbilicus) were undertaken at specified tine

poi nts. All studyouich phsiifbganineratentisdyhaarepigsianglaaiefings pron weo asmet nodel

of ultrasound rrq{émgtnaﬁie %Bi%c%ﬁﬁf@hrﬁ&?ﬁc?s-(a 12MHz |inear probe). U trasound
othe’s e

gel was applied In, an i ckness of the gel was sufficient to
obtain a cl eab. iKmgen hyfcheusitiaipptopthagufy dassoe atiyof their s&kmponches; ensur e val i d
capture data, the B-nmnde inmage. was used t id the capture process to

obtai n good i fragecqifdihvthe InvRericglor 9, Bo bl e s AR WA N RCoR B PFOteER! ¢ o
the skin and usi/g; édﬁ%s%kh&he?@{d&hé‘%d{rQ{Sit%l:!liléﬂlﬁgece, gently positioned in the
sagittal plane wth the md-point o he transdicer inmredi ately above the
mar ked i nj ect donmisi medi¢ididoadidéipalthas it ths opmidrhef the ghvestagatbrinaht jedpardiec the

unbi licus). The transducer was held.vertical to the. skin (at. an angle

"ot dence of |60 bRRES ttey ot Bipds prbihe abmsiod: fisFoEteT st e oned i n
the center of t@cﬁg@ﬂoffmgmd@mu%;liﬁcqwgg;on the pi xel that marks the skin
surface and the pixel represents the fat-fascial boundary. The distance

bet ween the pixel s inddajoeswededvitsn BAdapubtutadeoder pldnprisargerys dueng hyger
thi ckness. Al images yrqier@épduced by the sanme ul trasonographer. The
i

change in nmean subcutsltus hess (in cn) from baseline as determ ned using

2D-ul trasound was {ieasniy elthigdllydighefdeat alnowagKsboratody siveeksrdeniag t he fir st
day of treatnent. (b) Abdom nal Skin Fold Measurenent [00201] . Procedure:
Abdoni nal skin folif- neds tisedss of 3NUPHET NALioAs BbhavricAinisCtiovitta®l e pi nch

d 0 P enAions Evfiercsiodfngetiopa i
Gevi bo, Abtlomi nal ki er a8 Ga Srd b IHCHARS LR HOGR b By G P T

| ateral to the unbil iwitisclatica assessmang ofithy ignctichaytc@rdap confirm subj ect

eligibility. Abdom nal. skin_f.ol d nmeasuyenents were al so per.forned
t Hloughout "t he st Udy Estospetdipbeles qr; ovaaHHYHiseare éR'i’JﬁCt\S&F@‘Y “ckness

measurenents were t akeRgildEiflpte VG wilifot DERAEIL&N Nj ection sites (2 cmto
the right and left of the unbilicus). Measurements at the injection sites

were conpared agai mstAbalgeirinakpul@onate; sbrloamer ebtingonupime|blerdgacwars, aldor used
(o) cont1mhat body { ot SRS LTS, 8L AR RSL LR BUY duraton
at specified tine poismglﬁﬁcaﬁt; day O

20 ¢. Recent history of drug or alcohol abuse within 90 days prior to screening;

f. Donation of blood/plasma and/or any significant blood loss for any reason greater
than 450 mL with 60 days prior to screening (or during study period);

g. Prior enrollment in any SX and FP for injection study;

h. Concurrent enrollment in another investigational drug or device study; or use of

25 any experimental or investigational drug or device within 30 days, or for drugs
within 6 times the elimination half-life prior to day 0 if that is longer;

i.  Use of systemic, inhaled, or topical corticosteroids, immunodulators, anti-
metabolites, beta 2-andrenergic receptor agonists, beta 2-andrenergic receptor
blockers, or nonpotassium-sparing diuretics within 28 days prior to day 0, or

30 during the study;
j.  Use of tricyclic antidepressants or monoamine oxidase inhibitor medications

within 14 days prior to day 0, or during the study.
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when the injection sites were marked, the tip of the spinous process of the
correspondi ng lunbar vertebra at the |evel of the unbilicus were al so

mar ked. WiO=010m38%0r enents were taken at the | evel of tReToIshéloiosas4in |ine
with the two nmarked injection sites, and the posterior mark over the |unbar
vertebral spinous process. The full waist circunference, and the right and
the left hem circunferences were recorded. [00203] Results: Figure 3A shows
t he md8A1Mhange Kifficagy Assgasments Assermenieduds @hilsesunilsebayaEicoanadipeseek
peri od: TR L: i - A (R VZ1 [ nj.ection per
heek akteu2paghik RS bR RS oD ool BTGP ERE M AREK LR

wai st measarendfearsantg donmmrbiab@hcnealiporstth esasyrathentscaifitie folds deedtls.over gur es
3A and, 3B denpnstrate a dose-related treatpent effect with the group of

pat i erft@SIPaEAs (iSegor ﬁléeSdgsﬁﬂht@ th g and et oF theumbilaick 2BH P FHY of _
t1yt | GASRRMRNRARRLINA PrcdBGE oPRlc RSHcsARicLOMT sitdgeks evi dencing a change in
wai st circunference of about 3.5 cm at 8] weeks. Thus, the greatest change
in full waist ci(ap2+BiercesioeaMdkrasvunénced by the patients receiving the

| east nt of active ingredient. [0020 Fi gure, 4 .denonstrates ekly
total BERHD: ner dBastdireLPREau Hishanaa! b SS Rl s TRaninge o 1T o

Ci r CUTH &Y 8RE Rt JfAkc S@bilRLS W ¥hdtafaRa & - &hﬁa%@@%bﬁhﬁ@%@ﬂ%mh?uhﬁﬁoﬁﬁﬁateSt
t herapeutic efficacy was evidenced in aylents who received the | owest dose
of 0. Seepydivgs watopsrorord xiinathestme modehefl uaseynd faghine auy theaawe ppee (deek
for 4 S)... . 1.00205]-Fi qure, 8 denonstr.ates that e .patients.evidenced no
o1 i ST bt ROET n e R RV BRI3 BR ke MR S bS] ety

As s es i &it tSabteiny: AsEemapERithoRpalydpNdesiRdodlic &lid. Td BRsuROVANdScapiiee
serious adverse events were observed in patients studied. Specifically, no
adver sBti HiedB-orads dipeg Wayeied 40 widrtbe epsEe PEFCSHRPLN 8peshintaze AHdlitykiThe
Chang ) i ; i . L p i .

obaer v Sy a0 S IR AR R N0 e o mBERTOP LIS ) ver e
obser wedtly pystigied iB@ic Bhameplane wih Boudldpdvaskfate Evalduadriimmedfatdihebbaf et y

and Efficacy of. Sal meterol Xjnafoate and Fl utjcasone. Propiqgnate
Coadrihmerked dgegtin Ss‘i%él&t%rﬁL%é op theidg taﬂdr Ofﬁﬁ%u@éew& g@@é@ﬂ“%@f

SubcutaneusyARaam ﬂll%lskﬁctiape{&?iﬁgl'e hgf&%% of%b)?ﬁfeiuvﬁ%bP&grEm Bscdl cﬁ%i@éiy to

exam ne the potential of selected doses of sal neterol Xinafoate (SX) and
f | ut i cabpere ppsiopicdnathe (cRR) of headai miagt ene dlicked vedbcpixaltiatmnarih the skin

bcut I ti ich.i interi t id t udi
1 SUBEBTEA T PSS RPtvts fodR e DL s B ARG RITERC NS PO V8 at ed
eye dis@aa& 4stEOyubcliB8eststdpodé B&ue layer thickness. All images were produced by the

20  same ultrasonographer. The change in mean subcutis thickness (in cm) from baseline as

determined using 2D-ultrasound was measured at 4 weeks, 5 weeks, and 8 weeks from the first
day of treatment.
(b) Abdominal Skin Fold Measurement
[00201] Procedure: Abdominal skin fold measurements utilizing a commercially
25  available pinch caliper were used per manufacturer instructions included with the caliper device.
Abdominal skin fold measurements were made by vertical pinch 2 cm lateral to the umbilicus at
screening day and day O to confirm subject eligibility. Abdominal skin fold measurements were
also performed throughout the study at specified times. Abdominal skin fold thickness
measurements were taken directly over the separate injection sites (2 cm to the right and left of
30  the umbilicus). Measurements at the injection sites were compared against baseline. Contra-
lateral control area was also used to confirm that body fat remains relatively stable over the
study duration.

(¢) Waist Measurements
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eval uated the safety and efficacy of subcutaneous injections of sal neterol
xi naf oate (SX) andfl uticasone propionate (FP) for the reduction of

abdom nalwQpero/t38End i nfra-unbilical) adiposity. The st rdy/useompasadst he
efficacy and safety of sal nmeterol xinafoate (SX) and fluticasone propionate
(FP) at 1.0 ng FP and 0.05 ng SX once weekly to 1nlL placebo once weekly for
8 weeks for the reduction of neasurable, abdom nal subcutaneous adi pose

ti ssud002%di t i orPocgdurenMeatugieeriyal waisewereaken @b snscHicddineppints. At day 0

| ted
Foacs A} IiicuH sHEN AR i, BRATRGR RO GRoc s bOUL o 8ohifl fuhlr ot ©
vvetraﬂlgl yVefrtfebra&t Wiredésl oﬂfh]temmmmlsozgarwls? @farltehlg Whlu?ylea;snfdmmifdwaf pdl?nalt then of a
er o con i cacy endpoints nd. eval uatiqn of potentia
B.uomar IR gfﬁro@%%qyusgfl dag Wﬁééh@w?o marks( H% ectipisuey anérihetnolﬁiegwa@% Qe of
t h% 561{11’?1%5& \ae'?fébl%i %Plﬁ i rgéesg) 'Pl'i_’éiaall anlQ[ ngulﬁ‘fel'encg zﬁgll t%rlgm tﬁ’é le?taﬂe%t er ol

xi naf oat e (SX) | casone propionate conpared-to placebo
admi nlcsmceméeztemsmmyomm 1L regional subcut aneous inj ectl ons once a week

for 8 S bj cts surable abdopmi nal subcu aneoys adi pose

t P sudb0fER200) Tegsils! BotS PatGatis Hhoeiult I R ey R Ot

pr eserpaddline@ver 8£3 w‘ébl@?ériodaéi ldﬁ&*ﬂﬁedst%él Ebl‘ﬁf& iharn ﬁaﬁérﬁﬁdc@ﬂn%fml@ﬁlj'e&l&ﬂi& ai ned
in ab nL single-use glass vial. Each mL singl e-use glass vial contains
2.6 mwesk ofsess dmxgtfpbﬁ\&(eolis sz@JrﬁréBrﬁh))ws ﬁhezsearrgqhangfsmefnll Iveist girewateyeace ve
free, clear, .agueous s njectio ntal ned i mL
Sllﬁgl Jroi B aseh SRR leﬁécﬁ Heclky e%“raﬁ éz;Ass Q/F Sttt (lseorerﬁ_edof FP
sol ut ltwanﬁeaﬁ effsétraq)h the e cﬁtpahmpfdcelmﬂg%ad I3 0 St §a&ﬁ¢t@ﬂ@l x@am{etuﬁa 10fg SX
(2.6 nmL fill of 400 ng/m. in a 5.0 nL V|al) was mxed with FP ( 1.0 nL fill

of 25 qidluiEasoRe Brapiqrapongr apY weekher our artak P idmsined: Hengt Brieist rozen (- 15

0C or | C i d SX
and FETSROE Re BPANECt B of §MELk. S MbieresgE SR ERERA Al prCBB AR,

drug praocvideacat gy t}heqmnde&irdcavﬂgsh@réasiraug)upa@ﬂmgmglgre{cﬂ@QiO] Pl acebo -
Steril aline, USP (0, 9% sodi um chl ori used t he pl acebo. [00211]
THe nil ﬁ@ﬁ’%x and 1EBe ddlemmarien yﬁ@%ﬁ%@éﬁ)&@ AR TSRO EHPORSS PR y-two
Il ( f(Bésea oh%héﬂg[e\’iﬁ b c%urﬁi%réﬁ'eé) fioP EQmH&?ol@c%a%Ht@ aThé&&@él&& ah&alsh adi pose
tissue using a sterile, disposable, syringe with 27 gauge and 3/8 1 nch
need| egredt@0Apipeitieafivent war wamcecEin itibhte véwbperts! thaldavssdewalof Dl ez efose
st udy ndo ratio to recei.ve t ty-two 1nl
subcuATES e RAT B lged ialetcd BergR e TR NIEEhY gt i SX or 1.0
g/ nL (902087 + O.Hgife/8HemoXst@dtePthaCEP PatichREevi AREY ANBgRUHREMIARBRUS mean

i njections were spaced 4 cmapart and treated a pre-marked m dline

abidom weightahsiag §fweeds pbsihdy t hat was approximately 16 x 14 cnR. The

S equer[ﬁﬁz(ﬂ;f] Onc%a%ﬁs)éessments. Safety assessments were conducted at all time points. No

serious adverse events were observed in patients studied. Specifically, no adverse
cardiovascular events were observed, and no significant skin changes (e.g., atrophy,
pigmentation, nodularity, or necrosis) were observed. Only minimal skin reactions (transient

25  pain and irritation) were observed.

Example 3C: Phase 2 — A Double-Masked Evaluation of the Safetv and Efficacy of

Salmeterol Xinafoate and Fluticasone Propionate Co-administered for

Subcutaneous Injection for the Reduction of Subcutaneous Abdominal Adiposity

[00207] Objectives: A Phase 2 study to examine the potential of selected doses of

30 salmeterol xinafoate (SX) and fluticasone propionate (FP) co-administered to reduce abdominal
subcutaneous adipose tissue, which is an interim surrogate to guide studies in subjects with
symptomatic exophthalmos associated with thyroid-related eye disease (TED). The study also

evaluated the safety and efficacy of subcutaneous injections of salmeterol xinafoate (SX) and

70



subcut aneous i njections continued for 8 consecutive weeks for a total of
176 injectionsadmnistered into the narked abdom nal area. Conprehensive
saf ety aswozsmersswower e perforned at each subject visit PChnusegl/osdsss end of
study on day 51 +1- 2 days. [00213] Duration of Treatnment: The screening
period | asted 30 days. The expected study duration was 9 weeks: 8 weeks of
a treatnent period and 1 week post-therapy followup visit for assessnent
of safftitigasond pegrienaseAFP) fouha mdugiangf sbdpminad (rshi- acwfiarurakilipal) edipetdtyf emal e
patie , o i : | fd : ad a
Focar i DRl bt NEeLficaly ARt 6l Wil Suald (e M B

r epor tpedpibmatd FRpael O 5eFP esd 8.0ank SSOanai vedekiye®i Istnanlaceh®d 02dS) edkictousi on
Criteria; .. Mal e and femal e subjects, 18 to 55 years of age,. havjng
provi d¥eFKs ?ﬁrdhwéue&qqquéﬁeaé%fﬁélén%tadomm%ﬁb?fél&ngwmqsp HES Ui Seditioaplies i on

W tsh ttﬂ@&tﬁdﬁﬁ@@a@ﬁﬁt% a(&ﬁgle-ﬁg&eh%lﬁ&w%hﬁ{ﬂﬁ&l‘ des%ﬂ%@tpﬁ%%‘dékiﬁgﬁd%ose

ti ssue, or o are consi dering, are in e process of seeking cosnetic
r eductiobowmfz rhleple imbdodiosk ofisilmesrdlkinatoate BW) apddhittiensonb aropoonacgl®l) t o

18.5 kg/ nR d Jess tha r equal to.28 kqg/n2 and a history of stable
wei ghtoteR SRy Sk o e S SR st TR PR of = Byl T soe
bet wees@c&ﬁﬁgeaﬁe&y%dﬂﬁﬁts,landdevalﬂaﬁ@)@wp@&n@l sloahlieergli et and exercise
routine in the 3 nonths prior to screening, and a willingness to adhere

stri ctl092@8 t hi Stady Bsbigahadloublgtmaskediumulfigletdnse pady ofithsfsakstyuahd eficacyFemal e

and it OS5y 0P o NER s OE IR SRRt P8 n A RRR pRBIC Y

par t nejompatealb lplaceh afinialstdred Qteasaplbol V@s. t@bndtsub&ddicods Mpetibss odconl ant ,
injection, 1UD, patch, NuvaRi ng(r), condom and sperm cidal, diaphragm and
sper mi‘Ese Py 8 PieelouigROutbicrs wthagasurebla abdempab subshtageoyseeinose Bsfugent

proce for 18].¢: i Qi LA 1 .F ho, A2

pr egngg?,ﬁ@l] act aﬁth(gly Hgﬁgl (%Jrcn\%gﬁ%rﬁgﬁgh% é%@gkﬁ% liﬂe’ i@gérﬁ%% us?ehgl%grdequat e
bi rt h agoadusablutieh fiadsjection ¢feStalisscomtdincelcih s Snb sarote-nat gladstvidln Eaéh frarit hs

post - partuny ¢

2ol BRI B £ S e LL oGNP Gh ATBL Pt anspun g0 pose
l'i posygticpitive &bl alida¥ Siqueous solution for injection of FP is contained in a 2 mL single-use
glass vial. Each 2 mL clear glass vial contains 1.0 mL of FP solution (25 mg/mL). Immediately
prior to administration, a volume of SX (2.6 mL fill of 400 ug/mL in a 5.0 mL vial) was mixed
with FP (1.0 mL fill of 25 mg/mL in a 5.0 mL vial). The SX and FP should be stored frozen (-
20 15 °C or below) and protected from light until dose preparation. The mixed SX and FP should

be protected form light until administration. The SX and FP drug products are provided in

nested drug packaging.
[00210] Placebo — Sterile saline, USP (0.9% sodium chloride) was used as the placebo.
[00211] The mixed SX and FP combination and placebo was administered as twenty-two

25 1 mL (for a total volume of 22 mL) into the abdominal subcutancous adipose tissue using a
sterile, disposable, syringe with 27 gauge and 3/8 inch needle.
[00212] Treatment Groups: Eligible subjects in this multiple dose study were
randomized in a 1:1:1 ratio to receive twenty-two 1 mL subcutancous injections of either 1.0
ug/mL of FP + 0.05 pg/mL SX or 1.0 pg/mL of FP + 0.5 pg/mL SX or placebo. The twenty-
30 two subcutaneous injections were spaced 4 cm apart and treated a pre-marked midline
abdominal area of adiposity that was approximately 16 x 14 cm?. The sequence of once weekly

subcutaneous injections continued for 8 consecutive weeks for a total of 176 injections
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contouring devices, nmesotherapy or lipolytic agents;d. Subjects planning to
enbark on a weight | oss or exercise programduring participation; e .
Subj ect s wbaoparsszke of abdom nal massagi ng and who ar e PUmMRiSRO10/086480 t hi s
therapy during the study; f . Known hypersensitivity to the study drugs
and/ or any of their conponents; g. Prior or current enrollnment in any
Lithera study; h. Concurrent enrollnment in another investigational drug or
devi cedstipigigredgptoghe merkedribdomamel piageSomgeahe BTy Safety) gSSSPSFB eewi t hi n 30
days r i : to day 1 if that
s lo rp%'ffo];‘rﬁléd gt E%S&%%e?%ls tqgrgﬁ%ﬁ {Hegﬁht uH? Ild BZ EFI/ %%a of the
i nvest[ﬂgzmc])r m g[hﬁrqtmnpﬁﬂdemmbrlm:stcr&nﬁ@fmhyd d)erstetdcﬂmialy@aTbe stpedyed
procedur es or assessne |nclud|n but no mted to: bl eedi ng,
br oSBT e o ghksof aHSPISs ol remegl e eﬁ/b@veﬁk BPRY ﬂpqrapy()fiao%w-up
cardi q){§}§ﬁ)lljla§5 s&ﬁe%?éﬁ&f&?'dﬁ&l EfcicyM th wel | hypertension will not be
excluded); i1i. history of major 'surgery within 30 days prior to day 1, or
pl anne[ﬂOZ;IAlr] gery Siudy m’gpuhaont Qdyhﬁmirmdd and femaapateintsnil 8 & 6y ysirgef dgec ant

h C exam fi ndin th est creenn or
3a§S'1 A GRS RS SERAE A L
( €. 0. tRGUENRY: Wﬁsaitef)&%ii to Dl ek @Bisck&liQhfand BidRessigiaphi ¢ scars, or piercings)

in the areas; vi. abdom nal asymetry due to nuscul oskel et al abnormaliti es,
prior [Qﬁmgﬁéry, H@ﬁmsm Gritextadoni nal or ganorregal y; vii. hi story of any

DS IV psychi atr rder r.el ésuc ervosa,
%1 ima, body dys ﬁ g g%l?che§ el‘gt 35)3'% 1 8 @Qﬁa m%PrOﬁ]I § ni fi cant

abnor nmal |ab0rat@[ﬁ1ye1{@)$1gléﬂt during Screenl ng Day 1 as determ ned by t he
investigator. j . Use of system c, inhaled or topical corticosteraids,

drugs with anbi cohiRsFsaRpPorERg dispatifactiog piidither ablogrnd (pereansti ﬁusm%ycal)
| mmunomodul at or Ssub?tg%ﬂegpg C(gg(?ése th§%, oP&ho 3 QRGN i, HPGRAh He RIONL §FS OF

b- adrenergic recep
seeking cosmetic reduction of their abdominal adiposity;

15 c. BMI greater than or equal to 18.5 kg/m? and less than or equal to 28 kg/m? and a
history of stable weight in the last 3 months, and a variance of less than or equal
to 5% between screening at day 1.
d. History of a stable diet and exercise routine in the 3 months prior to screening,
and a willingness to adhere strictly to this established routine during the period of
20 study;
¢. Female subjects who have a negative urine pregnancy test at screening and day 1,
and who agree to use adequate birth control methods (abstinence, female partner,
stabilized on oral contraceptives for at least 2 months, implant, injection, IUD,
patch, NuvaRing®, condom and spermicidal, diaphragm and spermicidal)
25 throughout the study until completion of post-treatment procedures for all.
[00216] Exclusion Criteria:
a. Females who are pregnant, lactating, and/or who are childbearing but are not
using adequate birth control methods;
b. Female subjects who are not within 12 months post-partum;
30 c. History of treatment of abdominal subcutaneous adipose tissue including
procedures (e.g. caesarean section, abdominoplasty, liposuction), ablative

contouring devices, mesotherapy or lipolytic agents;
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nonpot assi um sparing diuretics (e.g. loop or thiazide diuretics), or potent
CYP 3A4 inhibitor drugs within 28 days prior to day 1, or during the study;
k. Use ofwOrooyisBi7o anti depressants or nonoam ne oxi das@Crus2ioossss4

medi cations within 14 days prior to day 1, or during the study; 1. 12)

Subj ects unlikely or unable to conply with protocol procedures or adhere to
the study visit schedule. [00217] Procedures: Al injections were perforned
in an out pat i BntSubgacts Mgming toeelark,pr p tveight lse of exqreisepripgmyadugieal of 22
subcut aneous injg&&%@an( 1 nm) toinfiltrate an area of approximately 16 Xx
14 cn2. The stud§ subj ects had bl ood collected for PK assessnments at day 1,
and day 50: osn. tSubgetsdelyspatilip o€ hisdongnaimedagitg ittewhd ariunwhilbing 1@ tHiour s

bef ore being discharged. Once the study was conpl eted and unnmasked, only
the serum sanpl d8¢T8RY f¥EtEde dM subj ect s recei ving the higher conbination
doge vere anakyzethyilorehstRy 1 fi Uedy LA, bndSpaly ol flir BlfipaeGHCT s
routine during the study: any fat treat%ent, |nclu&1ng ut n%t [Tmted to

| i posucti on, pedbidier apyerdrdrodbgomnraly Indsseaidyy was not al | owed. Subj ects

underwent screenin rocedyres at the Screening Visit. This vjsit occurred
Wbt 30 dayb Ccatiulsd PipE &) st eS B By TR B Dy 1
St udy procedur esxpgriBe¥iiraht8HodtRneRPdlg SHAEEES waRid 30dals, R forl LY tivRE
consent was obtained prior to initiating any study-related procedures,

i ncl udi ng scr eerthaiglipmetienbalédife Qicalth ied ifstobfiebanger;who neet  al |

I n¢l usi on/ Excl usjon_criteria,. Wit h.basel ine screeni abor at.or ests
o0l s i chi b reonaEbel o Grigh gl AEHrlsi SFERGMLAEARLERSHAE 7o
t he Random zat i aibjécSs §afeh obaymplicatd st@Sproeeiirésadt abfadmeitd, irdtindiogibaabston
Visits (Day 1) be scheduled to ensure that over the 8 week treatnent

period, weekly StWA 8 ug administration for each subject occurs in a

regul ar cycle, wt 'q@?%%§?£ SBP&%mQ&H@t@%@Lﬂ%§&§£Ed on the same day each

week ( 2 days). [0021 Assessnen ol | owi ng safety
assessnents were pgrfdised (Aypd hendd@sorgnatiedhstul ardigasafsabjasts sypghoidll-ed |1 n
the protocol: (1) vital signs (systolic and diastolic blood pressure, heart
rate, breathing rate15@8”%§H§”WiH%%g%fﬁ@%ﬁg”%2) clinical assessnent of

i nj ection site reagtipAs(drgAbr LLbey akinkd 3O’dé’§i§i'p$1gr¥d1&yl 1?1'0%&595& sl &y

Reaction Severity Scale); (3) clinfcal |aborato tests (hematol ogy, Serum
chem stry, 1ipid paneluringchadudygpdEieds, and urine di pstick analysis); (4)

and adverse events. Safety. paraneters nitored during this st re
Conpar ed v t hi n ek WY SR BRETAT AT sl A GUi e iR eng
between treat ment gr qHpstigdtO) L dreihd 62¢y Assessments: Efficacy

assessnents included: (1) circunferential nmeasurenents of the abdom na

trddat ment area; (2)- dyaptifcdlisease edugingdymplvadpser, of othreskin eenditgerns (¢.g
eczema, tattoos, striae, keloids, hypertrophic scars, or piercings) in the
areas;
vi. abdominal asymmetry due to musculoskeletal abnormalities, prior
surgery, hernias or abdominal organomegaly;
25 vii. history of any DSM-IV psychiatric disorder related to body image (such
anorexia nervosa, bulimia, body dysmorphic disorder, etc.);
viil. any clinically-significant abnormal laboratory result during Screening
Day 1, as determined by the investigator.
j.  Use of systemic, inhaled or topical corticosteroids, drugs with anticoagulant
30 activity (including chronic use of NSAIDs), immunomodulators, anti-
metabolites, f2- adrenergic receptor agonists or B-adrenergic receptor blockers,
nonpotassium-sparing diuretics (¢.g. loop or thiazide diuretics), or potent CYP

3A4 inhibitor drugs within 28 days prior to day 1, or during the study;
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area to assess volunetric changes using a validated nethodol ogy and
software; (3) Changes in the Patient G obal |npression of Severity, and the
Pati ent Gvobkalo/i3spnessi on of Change questions eval uat i n@CThS2a0886&84
treatnment using 'Before' and 'After' photographs; (4) Changesin the
Clinician G obal Inpression of Severity, and the Cinician d obal

| npressi on of Change questions evaluating the overall treatnent using
'Before' and kaflyssrof tiseislie gpiagsipscspaits eryeongsaung erafasagplbiterfaedications

Questionnaire, awiﬁ%ilgra%% qutwg‘k%f%' g@ﬁes ]1§< .ng change from basel i ne;
S0 c

and (6) caliper neasure i'n-fold-t €ss in the abdom nal
treatment areh. 208uRRHts MKlikGApt enabid loaotipnwith Ardtotd lprakdappooadheritel y 16
bl ood sanples (5, nL each) re collected per subject during the study.
[00221] PK Par arfBt %tPgYV%&ltJ@;CV%-dPl,e- AUC O-inf, Cmax, t max and t |/2el.

0Q22 | yti dsi ; -
L A eV A A S P Ly

the conpletion of t study using va
Endpoisabgcts Tereist adytabaidiibsubt stangves ugedione{ hmiafteinyiltass essrent s and

eval uations of efficacy, The prinmar fficacy endpoi.n s the change. from
bacel HRBrMmarbelit 6 G T sbticrbings T leseERt B FE R e eaRdh Bl s

i ncl udgd dasochipmeg dayoRulaseteni@nddnit AR AR IP ABIYs be RS BSAGBRESarSd.

vol unetri c changes of 'the treatnent area as assessed by a nmasked, central

r eaderQnaskhastiidy was edrpleted ppd someskedt enlp thetsquina batoprencallscted dromr sdygptnt
area; and .Pat.i ent, and i ni ci,an d obhal, | ssi.on of .Severit estions,
T 2B b8 e by R a sl UA W2 8 AP L3 ha i R Bl RS RARTD

Abdonm gxatcisbpp@afcafitiag Questdp ARt rca@ndddtih@iding 601t ¢ichiRUtE GPSsuLhiGt, r ument
assessing the treatnent response. 'Before' and 'After' digital photographs
(I at erB¢sotisErPy ragd phdomipel mpwaging arsmeat allorvedsSubirdnundersayspicpingday 1), at

day 57 I . Suhj-ect s | I LE i . I
o oo S RErcRYnl VAT TR ol dfTRUEN 80RO LB DS
conpl aetely raldonGlativincit Dayd. Shaly proqetdess were efpldhangeacduadjdcoas] asgessi ng
each s.ugj ect. Atotal of approximtely 16 bl ood sanples (5 nLI ach) were
coll edPOAMBS FORSER; st OLRIRG g A He IRl any By AT afgdgtipGedureriaclpdiag) t s of

this ﬁ%&%ﬂinﬁ%?&eﬁﬁ&%&. Gy ?1(9)!%E&Q%bsméé'aﬂﬁﬁ@lﬁﬁlbn/@QQluﬁinHif%ﬁ’?‘iﬁ%ﬁh

formul ati onsS provi de reduct S 1'n conputer analyzed 3-di nensi onal

abdonisdlireiscicomihe tahocaoryricktsy eiswibewitine moedahi limiist ardetinehpe pretekdlywtmr 8

of 1t o dkedomizaien ey PaEf o T atiaiRaht R iaear Vit ©0°°
circu r(b(%?f?gﬁg sdircduldd te BAsuRe thatbvdr BN WEKRIAGREN peRG® vRARDy sﬁﬂg'b(gb? om nal

volume (-183 cc vs. +24 cc for Placebo; p=0.023) as assessed the Canf
el VedminigtrafondDr edehsebhect aecuisiin a regadar wiele, Gt dpses 8Pspidy daiglsidadnisteredst >2

cmin o%qﬁg rsgnrllealiay cach week (£ 2 days).

[00218] Safety Assessments: The following safety assessments were performed at the
designated time points as specified in the protocol: (1) vital signs (systolic and diastolic blood
pressure, heart rate, breathing rate and body temperature); (2) clinical assessment of injection

25  site reactions (local tolerability using the Injection Site Reaction Severity Scale); (3) clinical
laboratory tests (hematology, serum chemistry, lipid panel including FFAs, and urine dipstick
analysis); (4) and adverse events. Safety parameters monitored during this study were compared
within each treatment group (i.e., changes from baseline) and between treatment groups.
[00219] Efficacy Assessments: Efficacy assessments included: (1) circumferential

30 measurements of the abdominal treatment area; (2) standardized digital images of the treatment
area to assess volumetric changes using a validated methodology and software; (3) Changes in
the Patient Global Impression of Severity, and the Patient Global Impression of Change

questions evaluating the overall treatment using ‘Before’ and ‘After’ photographs; (4) Changes
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circunference (vs. 5% for Placebo). Consistent with greater lipolytic
responsi veness of younger subjects, a subgroup anal ysis showed t hat

subj ect s Wo2810013817040 years of age had greater abdom nalPCgiuseafassence
changes (-2.2 cm p =0.004) and greater volunetric changes (-360 cc;

p=0. 004) than subjects older than 40. Simlarly, a subgroup analysis showed
t hat thi nnersubjects gskln fold thickness |less than 13.3 nnl(study medi an))

had grléahee@lla@a@ﬁl%ﬁl Bpiceuipn ef Beretit Rah e lnigiag Gehal fmprgssomsyf Gvager eat er
| t | fat
(ki mplsfpr APl P00 By Pl B PUR S MR SERECT e v

obser erlgtidrrnnﬂmppmgﬁ& Quektivasaireea Ogtiint dpaseOu@dine tammsmg\clgmgd €onf

severity of the adiposity in treafed j.ects. No significant change in
viei ghtbaﬁ%lgleomde@éﬁlneﬁmgﬁwrp@a% gqtigalﬁclax?é% ingtheallogaing! tiepfrgnt aic. ¢ he

noR- T rggisgnt StPi@lSaﬁiﬁl@@%llé’&mnEeﬁl%ttal @Pk&lﬁ%&”?up %o&ka{nﬂﬂ@g @rrﬁﬂ%gc

volunme 1n the 0.05 nment gro t ot al kKly S
dose oﬁer&cdllav@ﬂda&raqgjeqjdusngﬂ@chtﬁdyr 12 weeks post-treat rrent The dosage

f or mul ns wer I-t | er ted weekl o t he abdom nal
subcut[gméﬁus fatﬁs aﬁ%"a’f" A:[ttﬁﬁ %?"}’f Hﬁa}?’rﬁﬂax \é r‘?lgl report ed
adver g90emgnt s Q@ﬁz{lﬁtléﬂl |Methbﬂ§01§ﬂ SKtand 'FIP%ﬁzEsinﬁhnsaﬁipil&, wat Bneﬁ%d' af fHet at i on.
There was no difference in injection site reacti ons between the

subc utcanwdainsd theettedyousingenli B@ﬂllﬁWMSfmﬁtthmiSatl ons and Pl acebo-treated

R N e TR R

si gni févamatiosaR@Rsicl M pathrp eERLY endpdaa ftas tied éhans€HPtakEmE ifi at € or
tenperature neasurenents. Plasnma sal neterol and FP [ evels produced by the

t ot al %@Rllf%fe@@/l Pldoypisel @?aSE@H}?BFSZQGWdWﬁédPQWE Ingledediba ehapee o8y b) ( 2)
f
phar b et P EpR PP a s U ARRRAHE et For B ERRSSufacp a8 oo

par entassabedbyed masledl temahl rre@dmpﬁmﬁ tald cslipet altheuréraents obthetabd@aetsin the

adm ni strati on, It of sal neter uch as sal neterol xinafoate, is
di '9s ol R3EMSH aﬁ@@ea tgAt K § lg%ﬁcf?w PRESSIPN orSySERHICE IR, anddtadent s t hen

added. yn il higal Eﬁdb‘aphhﬁreﬁicﬁlrﬁ‘tﬂaﬂg@q@ésﬂgﬁse ah'@ﬁlegilﬁﬁ)ﬁuﬂél@ir_pp\é@aﬁ& is stored
frozen and protected fromlight until dosé preparation I"'ut i casone

pr opi datsgonrgiirdj spasicnetkporicdEtcdd0 inshiimhnt ssabisg tist tabitthetedspoysd Mdefaddi t i on
of pol ysQ ter is.the e 0 h soI ion. This sol uti nls

ot or o rARRE L bSO DpRET ) PreTis ™t peBsnkdn i SRRy 7\ om
|i ght ll)nattlcﬂa dose Qé@ﬁ@é@%&ﬂfé suEfé@tsS@l:cEEﬁfal%ﬁﬁ% th%ﬁd"aﬁéntfd‘rl%élqa@@é%@loﬁl’oPIOI onate
solutions are then diluted to a suitable concentration for Subcutaneous

adi¥i niGhange neestions, agd e 4lmalltﬂed e dlec Bfc B rwhooresenieted diedtlingian Glotads PEG 400,
1% po'l%l%%sg%%%f %an&ntfuegtgons assessmg cach subject. A total of approximately 16 blood

samples (5 mL each) were collected per subject during the study.
[00224] Results: The results of this study show that the subcutaneous salmeterol and
fluticasone formulations provide reductions in computer analyzed 3-dimensional abdominal

25  circumference and volume when administered once weekly for 8 weeks. The 0.05 pg SX + 1.0
ug FP treatment group (total weekly SX/FP dose of 1.1 nug/22 ug) experienced the greatest
reductions in abdominal circumference (-1.23 cm vs. -0.1 cm for Placebo; p=0.048) and
abdominal volume (-183 cc vs. +24 cc for Placebo; p=0.023) as assessed by the Canfield
Vectra™ 3D system. In this treatment group, 32% of subjects lost >2 ¢m in abdominal

30 circumference (vs. 5% for Placebo). Consistent with greater lipolytic responsiveness of younger
subjects, a subgroup analysis showed that subjects less than 40 years of age had greater
abdominal circumference changes (-2.2 cm; p =0.004) and greater volumetric changes (-360 cc;

p=0.004) than subjects older than 40. Similarly, a subgroup analysis showed that thinner
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water for injection. Transcutaneous Fornul ation [00226] Al so provided
herein is a transcutaneous fornulation for admnistration to a patient, and
nmet hods oWotnwat3s®wnt provi ded herein, including for examprasaemiosdss f or t he
reducti on of adi pose tissue, using the transcutaneous formul ati ons provided
herein. I n soneenbodi rrents t he transcut aneous fornul ati on contains about
0.01 to about 0.1 %é{)ﬁ/ ght fluticasone propionate, about 0.5%to about

10% bwuh)@p@mklmlﬁréhl sS L@ﬁh&lﬁ@ééé B (stydyrpredias)) mdrgﬁqaéﬁr@bd%@@t 1%to

bout t
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and etthanaibjecuheitieimord drlﬁiomlﬁaﬂlfatmaﬁﬁémﬁ thigkvask giss thas 1330%m)[ AR The

fol |l ow g tr scut aneous for i.ons were topically adm nistered to hunman
cadav ! gHtepREWay QY Selazegu %2@&%&%@@&&%?%% Bh? E@Hﬁ‘i“?l’sﬁnr&ja‘}

Flyti casan OP{@FydﬁJb@f;glﬂ Peakdll s%'BJe%ﬁDNBts b%ﬂfﬁc%ﬁp nQe BoRhibi: WA cﬂﬁéweéﬁl dIEt er ol
xinafoate is In an a of about 1% wei ght, “propyFene glycol is I'n an
anounttreafmet @mupsHebtheWwewgdk triat. dlatteowheteairserit mtudm carTosin, rodlucaboum 15% by

o O BB bt bt o AR TR U6 sRpob Bt R R R i ot ot

64% bywdhgEK/FPadifle 62) . qugVIﬁun@%Pﬁﬁ@@fb? 10 QF il Al st-ARaBRINRT TIR d{tgagebout 0.05%
by wei ght fluticasone propionate, 1% by wei ght fornoterol funarate,

pr opyl femulgﬂlqnsoverﬁ weaﬁol@rﬂb@mwh@f injtstadtwastib ino theipbdrminalrubiwamosp ft ol cohol

0an 12 ab ut 50/ b h

oo MaC e S oo ot balbisPiie RPREE) onl i BER E8RI iertonr i ous
modl f ispratphidnsmdorritehan Jasreavas nonkifferdedt iniihjbitiont dite r&ftibhd baaweerdte vi ew of this
application and scope of the appended clains. Al publications, patents,

and paubeittangeps ﬁ%@f«“i@tﬂ% gng flutiepspig @irmuﬁlflenwmdelﬂ@cqbﬁé@ﬁ}@ 12EQWY- BYETe BREPRNce
for al. M\F@E

subcut lén&e][g%lg&?f;iﬁlgc I oﬁ'l Ogg%pﬁt'slxﬁ% hf?? dg\sejé%tr] han a‘% %ﬁ%&n%m égﬁlhegedl pose
t i ssuewd¢redlsonoglihicplbphighificahtahgages in bigos presaire teah eztta,—rﬂslﬁdlt(ﬁfy eatgoc receptor

agoni st or a salt thereof: and at le s one s bc aneous cept abl e
i ndct i RPFTAYF eECRTFemants. ?ﬂ?é@éﬁ&’ﬁf{t%{f’t @? ¥FlaiPFRdpc &&%@L‘éeﬁi Yophilic
| ong- WF%&@&GPIU 92 thv@erg ~ AL eRafogE SfSmﬁﬁﬁﬂl’efé‘&fw'léiels'p?o&f&'e&%%m

fornoterol, or a sa ereof. 3. The formulation of claiml wherdin the

i poer[DAfappmvgddmgl ng sel ective beta-2 adrenergic receptor agonist is
sal net . Iatlon of claim1 wherein the fornulation

Subcutaneous Formulation

20 [00225] To prepare a parenteral pharmaceutical composition suitable for subcutancous
administration, a salt of salmeterol, such as salmeterol xinafoate, is dissolved in PEG 400 which
is stabilized with polysorbate 80. Water is then added. This solution is stored in a single-use
glass vial which is stored frozen and protected from light until dose preparation. Fluticasone
propionate is dissolved in PEG 400 which is also stabilized by the addition of polysorbate 80.

25  Water is then added to the solution. This solution is stored in a single-use glass vial which is
stored frozen and protected from light until dose preparation. The salmeterol and/or fluticasone
propionate solutions are then diluted to a suitable concentration for subcutaneous administration
using a diluent made of an aqueous solution of 20% PEG 400, 1% polysorbate 80, and sterile
water for injection.

30 Transcutaneous Formulation
[00226] Also provided herein is a transcutaneous formulation for administration to a
patient, and methods of treatment provided herein, including for example methods for the

reduction of adipose tissue, using the transcutaneous formulations provided herein. In some
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or a salt thereof. 5. The fornulation of claim4 wherein the

gl ucocorticosteroid is in an anount of |ess than about 25 ng. 6. The

f or mul at iwo 20fo/iBEDM 5 wherein the glucocorticosteroi d PSTAS2zEN®BdIaSONE,
predni sol one, fluticasone, budesonide, or a salt thereof. 7. The

formul ation of claim6 wherein the glucocorticosteroid is fluticasone or a
salt thereof. 8. The fornulation of claim3 wherein the fornulation

provi datbodimern thy Gawcyracons famadation contaistabed) 0.4 earbert &1 Uhby wegghéqual to
or le - / 3,0 'l .

For mut e aang Rl Jo A0 B I L ARl o bl or b 1 s
Crax dhmbtatd, abagddetd dtmiut 75 eaemllicric@lytol bessproparal@bholtand Optigaadlpothehen

adm nistered to a patient, 10. The fornul ation of claim1l wherein th
K poprﬁxmpeemtsolﬁ@mg@gibﬁbn%té}f@mteéras%quéethraayle&% Fgi waick @ap chrnelgwapistn the
Se%eCHB%F#Mc&ﬁ%§K%£ 3 {dhop adi pose tissue relative to blood plasma when
adm nistered to"a patient. 11. The fornulation of claim 10 that provides a
parti t[j062R7H at i o Tfe fobowmgriraabotincOuObrmolatibouycr®.t@ivdradnhieistergulop Miuiniac

o0, 2EHL08 38251 L 2, A0 SR8 SEEREST 0B Slad BB 0o

provi desoudt Ofdbolut 0.050 At WeigR sdietchdIRAIbAte & th AR AnRGh! SThLES! BE b WRidRt a- 2
adrenergi c receptor agonlsg that is at |east about four tines |ower than

t he parepil¢mrelyenl isvingh apunbeleabobt 5%dy Wihghtf bansatat isom appmepatiahabowther ei n

t at, l,east one subcutaneously acceptabl e i ive i.ngredient is a

ool FeRBY RS RORE ARARS R 3 4% aREREN B0 G RSPk Y St LSS in b afgun

sel ectgdbbutareppy wetdny laadethghydein anshmalt ¥s ssdua b4, bkbweibhtread@ af or
provi di ng cosnetic fat reduction of a hunman cpn?rising subcut aneousl y

adni nitEnssytatgons fosmuladign comarising sbows 0. 05Keby trgieht Huldesprssirepionateolpbysi ng:
(a) | . . ' iggg i

oo atseh B A0 hufHaliBhy 8l ACLATE n LdSHELBONH0TLy WBRBRLOIE |\ oo
and ( bjopadpiyll aksholdnan awoant Ersdousd8y9He bepicadiite | nactive ingredient. 16. A

met hod r_providing a cosneti ist redyction. of at |east. two centineters
i n'a Hﬂﬁ?g?rﬁl conﬁe;qxa@pﬁa BEEF‘_@E_%%{?I?PV dseiten GBI g 1ok 1B 4HRS PUPRE Vi St of
the hympaf GO RHIRAHSRW chdhdd are included within the spirit and purview of this

application and scope of the appended claims. All publications, patents, and patent applications

cited herein are hereby incorporated by reference for all purposes.
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(a) less than about 20 ng of an adi pose tissue-reducing |ipophilic

| ong-acting sel ective beta-2 adrenergic receptor agonist or a salt thereof;
and (b) awol2esst3sTne subcut aneously acceptabl e i nacti vePCmgrseaio®sdsss 17. The
met hod of clainms 15 or 16 wherein the use is a weekly dose that is between
about 5 ng to about 20 ng of the lipophilic |Iong-acting selective beta-2
adrenergi c receptor agonist. 18. The nethod of clainms 15 or 16 further
conpr i WithyT &S (ILABMED BSsost eroid in an anount that is |ess than about 25

ng. 19, EEIE | A rel: e - J.S.a weekly dose that is
bet weglr'\ :é[’bh%u ggfi\%lﬁ{%&afg{b%qb%g?%sglpg%thog Cgoﬁﬁjglcs)lél rticosteroid. 20. The

met hod ofa)cl ai mldss than dound@pgobfiain hdipddepBplu-teldacih@ fiperilidc ggaetiget i ve
beta-2 adrenergic receptor agonist is salmeterol, fornoterol, or a salt

t her ecfccHYC befrd aREANRISC FeRIPLASRNBHOY %ﬁaﬁltht Free 'Prﬁﬁai sing a

gl ucocor piycost er.Qi tod i ol one, fluticasone,
bugesoni gﬂg or aﬁggfﬁ&%ﬁgPﬁéwggfhgtﬁgﬁgg&gﬁﬁg?I?)%Q&ol claim 16 wherein the
t wo cent Thefemutaidoof icm ilnvhdien plat igphils lomg-sttingssckeiidebdta-2tadenytgiare

between 4 and 8 weeks fraom first day of use. 23. A formulation suitable
For sube EaNEs RN ST oL R EDheT 505 (o about 20 g of

sal meter ¢he Xdririfdh@f aRtn a WwasiTREEHdphald I¥nRe&aRtRRLBvCRtE-DardBesief or e.
24. A fornmulation as clained in claim23 conprising about 150 ng to about

20 ng of resaptapegongit isgatadtoml sinafgte. A f ornul ation as claimed in claim23
conprisi bout .300.ng. t bout .5 of ..sal.neterol xinafoate. .26. A

£ o e s 8 gt R G TfRRith % SemBler SR hIRSE G Trr §'en i RbFort&Riabid, o
xi naf oat gr 24alt thefedf.Mul ation as clainmed in any of clainms 23 to 26 which
further conprises a ?I ucocorticosteroid or salt thereof. 28. A formul ation
as cl al-méac faymainpiog ol glagp devhescip shogueasprtirepteridisrin gn ggropniafilendee or an
ester theteobs 29. A formulation as clained in claim28 which conprises
about 5 ngto out 20 ng of fluticasone propionate. 30. A formrulation as
cl ai med The édraiuiatid8 ofbiach Sooingpein siesglabmotticbOBraid)istdex aothibsone Mgediisolone,
fluti casglne propi onate. 31. forn(wgu ation as clainmed in claim28 which
cotpri seSUAEHSHRS, GudesapidePrA8lithesed: ny f1 uti casone propi onat e.

7. The formulation of claim 6 wherein the glucocorticosteroid is fluticasone or a salt thereof.

8. The formulation of claim 3 wherein the formulation provides a mean blood plasma Cpay of
salmeterol xinafoate that is equal to or less than about 300 pg/mL when administered to a
patient.

20 9. The formulation of claim 7 wherein the formulation provides a mean blood plasma Cpax of
fluticasone that is equal to or less than about 100 pg/mL when administered to a patient.

10. The formulation of claim 1 wherein the lipophilic long-acting selective beta-2 adrenergic
receptor agonist selectively partitions into adipose tissue relative to blood plasma when
administered to a patient.

25 11. The formulation of claim 10 that provides a partition ratio of between about 0.01 to about
0.2 when the lipophilic long-acting selective beta-2 adrenergic receptor agonist is
administered subcutancously.

12. The formulation of claim 10 wherein the formulation provides a partition ratio of the
lipophilic long-acting selective beta-2 adrenergic receptor agonist that is at least about four

30 times lower than the partition ratio of formoterol.

13. The formulation of claim 1 wherein the at least one subcutancously acceptable inactive

ingredient is a co-solvent.
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32. Aformulation as clained in claim28 which conprises about 1 ng of
fluticasone propionate. 33. A fornulation as clainmed in any of clains 23 to
32 whi ch we 2arv/agureous sol ution further containi ng a coPSOIUsSRIM/03384 A
formul ation as clained in claim32 wherein the co-solvent is polyethyl ene
gl ycol or polysorbate. 35. A fornulation as clained in any of clains 23 to
34 for use in fat reduction. 36. A fornulation for use as clained in claim
35 forl4 dhearmuintion of slairatl 3 trhereia therco-smvenpisselepied iffonbpolsethylens slveoliandany

of clai O%S(;rpaty whi ch conprises at |l east 5 ng of the receptor agonist.

38. A cgﬁ‘p ron as clained in claim37 which conprises at |east 25 ng, or
at | east ASfiethgd f@rpratiding@stmdOfat@duaionaif al leash cbbiprivmg sabcuddncbedgt 200 ng,
or at |east. 300.ng of the recept OF\ fﬁ\goni st. 39. . A conposition as clainmed in
cl ai m 372GRINEIEinE 48T feardhe Wit ofi the by oRROsiiP Mg xanpl e | ess t han
5 , Su as | It Q@RS : asitdon as

cl gig med F:Jrj] any g?gé%%%&lﬁ?%g%z&g%&gégt% 39 P gérm%ggoglﬁhc?%?'@ %S%ﬁct fon in a
hunman.sekective Bete3rmdrpetgiorcégor agoeisasr ciadl thedof, an€| ai m 37 wherein the fat is
fat at or, . near tatg

(b)

16. A method for providing a cosmetic waist reduction of at least two centimeters in a human,

| St . T .
Tealfone subcutaneously acceptable inactive ingredient.

comprising subcutaneously administering at or near the waist of the human a composition
10 comprising:
(a) less than about 20 pg of an adipose tissue-reducing lipophilic long-acting
selective beta-2 adrenergic receptor agonist or a salt thereof; and
(b) at least one subcutaneously acceptable inactive ingredient.
17. The method of claims 15 or 16 wherein the use is a weekly dose that is between about 5 ng
15 to about 20 ug of the lipophilic long-acting selective beta-2 adrenergic receptor agonist.
18. The method of claims 15 or 16 further comprising a glucocorticosteroid in an amount that is
less than about 25 ug.
19. The method of claim 18 wherein the use is a weekly dose that is between about 50 ng to
about 25 pug of the glucocorticosteroid.
20 20. The method of claim 15 or 16 wherein the lipophilic long-acting selective beta-2 adrenergic
receptor agonist is salmeterol, formoterol, or a salt thereof.
21. The method of claim 20 further comprising a glucocorticosteroid that is dexamethasone,
prednisolone, fluticasone, budesonide, or a salt thereof.
22. The composition of claim 16 wherein the two centimeter reduction in the patient’s waist is
25 evident at anytime between 4 and 8 weeks from the first day of use.
23. A formulation suitable for subcutaneous injection comprising about 5 ng to about 20 pg of
salmeterol xinafoate and a pharmaceutically acceptable carrier therefore.
24. A formulation as claimed in claim 23 comprising about 150 ng to about 20 pg of salmeterol
xinafoate.
30 25. A formulation as claimed in claim 23 comprising about 300 ng to about 5 ng of salmeterol
xinafoate.

26. A formulation as claimed in claim 23 comprising about 0.5 pg of salmeterol xinafoate.
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A formulation as claimed in any of claims 23 to 26 which further comprises a
glucocorticosteroid or salt thereof.

A formulation as claimed in any of claims 23 to 26 further comprising fluticasone or an
ester thereof.

A formulation as claimed in claim 28 which comprises about 5 ng to about 20 pg of
fluticasone propionate.

A formulation as claimed in claim 28 which comprises about 100 ng to about 5 ug of
fluticasone propionate.

A formulation as claimed in claim 28 which comprises about 0.5 ng to about 2.5 ug
fluticasone propionate.

A formulation as claimed in claim 28 which comprises about 1 ug of fluticasone propionate.
A formulation as claimed in any of claims 23 to 32 which is an aqueous solution further
containing a co-solvent.

A formulation as claimed in claim 32 wherein the co-solvent is polyethylene glycol or
polysorbate.

A formulation as claimed in any of claims 23 to 34 for use in fat reduction.

A formulation for use as claimed in claim 35 for reduction of fat at the waist.

A composition as claimed in any of claims 1 to 14 which comprises at least 5 ng of the
receptor agonist.

A composition as claimed in claim 37 which comprises at least 25 ng, or at least 50 ng, or at
least 100 ng, or at least 150 ng, or at least 200 ng, or at least 300 ng of the receptor agonist.
A composition as claimed in claim 37 or claim 38 which contains less than 10 g, for
example less than 5 pg, such as less than 1 ug of receptor agonist.

A composition as claimed in any of claims 1 to 14 or 37 to 39 for use in fat reduction in a
human.

A composition for use as claimed in claim 37 wherein the fat is fat at or near the waist.
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