Transdernal Method and Patch for Nausea [1] This application claims the

priority of US Application 11/380,268, filed April 26, 2006, US Application

60/ 682, 25k0 2hed/asovby 18, 2005, US Application 60/ 702, 7¢&r/dseéoedisheéy 27,

2005, and US Application 60/759,381, filed January 17, 2006. [2] The

present invention relates to a transdernmal device and nethod for the

treatment of nausea and vomting, and nore particularly to a transdernal
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allosetron and mixtures thereof, known as serotonin receptor antagonists or 5-HT3

receptor antagonists, have been widely administered, either parenterally or orally, on

multiple days.

[4] Nausea and vomiting may also occur due to other reasons, such as for example,

post-operatively, from motion sickness, or as a side effect of other drugs taken bya

patient. Examples of drugs which may cause nausea and vomiting as side effects are

certain antibacterial and antiviral agents, glucose-level-controlling bioactive agents, such

as insulin and amylin or their natural and synthetic analogs, o-glucodase inhibitors,

sulfonylurea, meglitinide, thiazolidinediones, biguanide, dual PPARo/y agonists, PPARY

agonists, and insulin secretagogues.

[5] In any situation where a patient is suffering from nausea and vomiting, oral

administration of an antiemetic agent is challenging and creates more discomfort for the

patient. Intravenous (IV) or intramuscular (IM) administration is generally impractical

for home use. Oral, IM, and IV dosages must be given to the patient in multiple doses

over time to achieve continuous antiemetic benefits, although these administration routes

provide fluctuating plasma levels of the antiemetic agent. Additionally, since nausea and

vomiting are challenging to reverse, antiemetic agents are most effective if given

prophylactically.
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plasma levels over a sustained period. Use of the free base form is typically not
considered since it could be irritating or considered to be unstable in the dosage form.
[9] “Thus, it is desirable to provide a transdermal composition of an antiemetic
agent which is simple to use, nonirritating to the skin and which may be left in place on
the skin for 24 hours, two days, three days or more for continuously and effectively
preventing, ameliorating or treating nausea and vomiting. Moreover, with modest but
functionally significant concentrations of active and permeation enhancer, it is
nonetheless possible using the current teachings to formulate a patch that delivers
antiemetic agent over a very substantial time period, and even maintain delivery as
measured at the blood level well after removal of the composition.
[10] Extended delivery to the blood has been reported, but using transdermal
delivery devices that lacked permeation enhancer. See, WO 2004/069141. With the
present invention, remarkably sustained delivery is achieved with the presence of

functionally significant concentrations of permeation enhancer. The lack of permeation

enhancer is taught in the '141 application to limit instability and irritation. These same
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concentration of the 5-HT3 receptor antagonist in a therapeutically effective range is
provided for period of time from an onset time to 12 hours or more after the second said
composition is removed.

[12]  In certain embodiments, the 5-HT3 receptor antagonist is administered in
conjunction with another antiemetic agent, or the same agent in a separate form of
administration.

[13] Additionally provided is a composition for transdermal administration of an
antiemetic comprising: a skin-contacting composition comprising:

L. an antiemetically effective amount of a 5-HT3 receptor antagonist;

il. a permeation enhancing amount of permeation enhancer comprising 0.5% to 15%
by weight of the skih—contacting layer; and

1il. an adhesive,

wherein, when applied to a portion of intact skin on an individual for 24 hours (or more)
and then removed, the composition provides the individual with a plasma concentration
of the 5-HT3 receptor antagonist in a therapeutically effective range for period of time

from an onset time to 12 hours or more after the composition is removed.
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[16] Figure 2 is a graph of the in vitro cumulative delivery of granisetron through
human cadaver skin using an embodiment of a device of the present invention.
[17] Figures 3 shows a pharmacokinetic profile obtained using a device of the

invention.

Detailed Description of the Invention

[18] As used herein, the term “5-HT; receptor antagonist” refers to any of a class of
drugs which act as 5-hydroxytryptamine receptor antagonists to provide an anti-nausea
and anti-vomiting effect in individuals.

[19] As used herein, the term “antiemetic” refers to the prevention, amelioration or
treatment of nausea and vomiting in individuals.

[20] As used herein, the term “antiemetic agent” refers to a drug or material that is
used to prevent, ameliorate or treat nausea and vomiting in individuals .

[21] As used herein, the term “antiemetically effective amount” refers to the dose or
blood level (depending on the context) of an antiemetic agent that provides relief from
(including amelioration of) nausea and vomiting in an individual. In the case of blood
levels, the level that, if appropriately sustained, provides relief from (including

amelioration of) nausea and vomiting in an individual. The amount is an amount that
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of a permeation enhancer which provides permeation enhancement throughout a
substantial portion of the administration period.

[27] As used herein, the phrase "portion of intact skin" refers to a defined area of
intact unbroken skin or mucosal tissue. That area will usually be in the range of about 5
cm? to about 100 cm?,

[28] As used herein the term "salt" refers to, but is not limited to, pharmaceutically
acceptable organic or inorganic salts. Typical inorganic salts include hydrogen halides
such as hydrochlorides, carbonates, phosphates, sulfates, hydrogen sulfates,
hydrobromides, nitrates, and sulfides. Organic salts include, but are not limited to, acid
addition salts including salts of monocarboxylic and polycarboxylic acids such as acetic
acid, malic acid, maleic acid, propionic acid, succinic acid, fumaric acid, citric acid,
benzoic acid, cinnamic acid, tartaric acid, and the like.

[29] As used herein, the phrase "sustained time period" refers to about 24 hours or
more and will typically intend a period in the range of about 48 or 72 hours to 168 hours.
[30] As used herein, the term "transdermal" refers to both percutaneous and
transmucosal administration, i.e., passage of a drug, such as an antiemetic agent through

a body surface or membrane such as intact unbroken skin or intact unbroken mucosal

tissue into the systemic circulation.
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radiation, or drug treatment if the individual expects to experience nausea and vomiting

as a result of the treatment or if the individual experienced nausea and vomiting as a
result of previous treatments. Anticipatory nausea and vomiting may also be
experienced post-operatively or as a result of motion sickness.

[36] As used herein, the term "skin-contacting layer" is a layer of a transdermal
device for contacting skin or mucosa.

[37] As used herein, "flux rate" means the rate as modeled from applications of the
device to human cadaver skin.

[38] The present invention relates to methods of preventing, ameliorating or treating
nausea and vomiting for a sustained time period by the transdermal administration of
antiemetic agents. The antiemetic agents used in the present invention are, in the
transdermal device, the free base form of 5-HTj; receptor antagonists, examples of which
include ondansetron, granisetron, tropisetron, dolasetron, hydrodolasetron, azasetron,
ramosetron, lerisetron, indisetron, itasetron, palonosetron, lamosetron, allosetron and
mixtures thereof. It will be recognized that after administration the antagonists will form

similar salts or metabolites as are formed given other means of administration or the
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or 48 hours or more, or 72 hours or more), blo’od levels are maintained in therapeutically
effective range for an extended period after removal, such as 6, 9, 12, 18 or 24 hours or
more. Since the device delivers the antiemetic agent at a controlled rate, there is no
initial spike in plasma concentration as when the agent is administered, for example, by
IV; therefore, the method reduces side effects, such as headache and constipation,
sometimes experienced with other forms of administration.
[40] In certain embodiments, therapeutically effective blood levels of 5-HT;
receptor antagonist are obtained within 24 hours of application, 18 hours of application,
12 hours of application, or within 9 hours, or within 8 hours, or within 7 hours, or within
6 hours. Such onset periods will vary with the 5-HT; receptor antagonist and the
particular skin-contacting layer formulation.
[41] In certain embodiments, the patch provides a flux rate of 1 pg/cm*/hr or more
(such as between 1 and 25 ,ug/cmz/hr) of the 5-HT; receptor antagonist for, after an onset
period, 24 hours or more, 48 hours or more, or 72 hours or more, or 96 hours or more, or
120 hours or more, or 144 hours or more, or 168 hours or more. In certain embodiments,
the patch provides a flux rate of 2 pig/em?/hr or more (such as between 2 and 10

ug/cmz/hr) of the 5-HT; receptor antagonist for, after an onset period, 24 hours or more,



or treatnent of nausea and vomting due to chenotherapy, radiation therapy,
ot her drug therapy, notion sickness, or post-operative reaction. Because
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ef fects, such as headache and const i pation, sonetinmes experienced with
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effective blood | eyels of 5-HI3.r t or, ant.agoni.s e g j.:ned within 24
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Wi thin 9 HRUESntBR adblits ha fRedEShe Bihat thdli for graAlefrsn. or Within 6 hours.
Such onset periods will vary with the 5-HT receptor antagonist and the
parti cul a3kki nThoptrasatiomentapesr Uset nfhadedee offth presentdeYSIEPH CEMA nent s,
the patch. provides a flux r f > : .between 1 and
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24 hours @ntddBnelaydS MaiensrabihdmiERer tbe amdutiof permodation eehanoer, 86 dreaters or
nore, or

the increase in the skin’s permeability; however, at higher amounts of permeation
enhancer, cold flow of the adhesive can also occur, making it necessary to remove the
transdermal patch prematurely. "Cold flow" is the phenomenon of lateral flow of the
reservoir material from under its backing layer or the like. Also at higher amounts of
permeation enhancer, the 5-HT; receptor antagonist may crystallize out of the matrix,
thus limiting its permeability. Therefore, it is desirable to use an amount of permeation
enhancer which will reliably enhance the drug’s permeability while still limiting or
preventing adhesive cold flow and drug crystallization. In one embodiment of the device
of the present invention, the permeation enhancer in an amount of 15% or less (or about
14% or less, or about 13% or less, or about 12% or less, or about 11% or less, or about
10% or less, or about 9% or less) of the weight of the skin-contacting layer (or
composition) to enhance the permeability of the drug without causing significant
adhesive cold flow or drug crystallization. The permeation enhancer is present in a
permeation-enhancing amount. The permeation enhancer can be present, for example, in

an amount of about 0.5% or more (or about 1% or more, or about 2% or more, or about



120 hours or nore, or 144 hours or nore, or 168 hours or nore. In certain
enbodi nents, the patch provides a flux rate of 2 g/cnR2/ hr or nore (such as
bet ween ZAvendosk@4godg/ cn/ hr) of the 5-HT 3 receptor ant agenisssocfoos7se af t er
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or 96 hourcsni@étinlager dfthel@fnptRition, P5%I4%, 13%, D44, NoHNDRHAEE 7906 168
hours or nore. It will be recognized that the anmpunt sought to be delivered
will vary %t AgtiRethssergounisciapy addiapnadlyaiats with Hes pastieiias! e HTdiredeptor

ondansent r.on ﬁﬁ{gtunts may need to be higher than for granisetron. [43] The
per neati on éfhancer used in the device of the present invention can act to

I ncrease t#8 per@ea@ibédisentofithedshtdoilthe plegerd itVEdti s BePtMisd@niadpaoh St i n
t he skincantac 'iP%gtla er. .In general, the hi qher t he, anount, of perneation
#n

enhancer, “Ph&P netP%i‘?l%(_hP AtTEeRss of An ingavidreln The palchdant Flfifly?’_,f SRRy er , at
hi gher amuuptsiff 106" (nﬁéﬁ—b&ﬂaﬁfr}%qgfé?* for$2h écﬁ] 8ﬂn9£?t5&18r @tﬂ@x%ﬁké’ ﬁ%a%ﬁl al so

occur, maeking It necessary to nove the t ermal patch prematurely.

"Col d fl ows aisgpriaielapére Aypeally, tbé skinicentattidd layeraf coveeed s renmivablvatieadeal
fromunder,. it acking | or.the like. Al so hi gher ampunts of,

per neat i orllmghﬁglﬂ)?eurs? t(?ﬂ@?%?ﬁ?ﬁssiqné%o@&cgpg et %Cﬁc?ﬁagfieﬁr’gﬁﬁé?%?ﬂdit Isapglight of
the matri %e tHehitsn dd liddsRg its perneability. Therefore, it is desirable to
use an anount of perneation enhancer which will reliably enhance the drug's
per neabi | i[#§] whi Tle sppert layeniats asp suppprt docthe skig-cadtaeging kyeodnd frbvdessnd dr ug

crystalli Zbﬁ}ﬁe? Taya% H’la?Bl%Vgl’gp ?o%is gFﬁ'lte d?&g ithEe S elgjcgreltacting layer to the
environment. The material chosen for such support should be compatible with the
adhesive, drug, and permeation enhancer, and should be minimally permeable to any
components of the patch. The support can be opaque to protect components of the
matrix patch from degradation from exposure to ultraviolet light. Further, the support
should be capable of binding to and supporting the adhesive layer, yet should be pliable
to accommodate the movements of a person using the patch. Suitable materials for the
carrier include metal foils, metalized polyfoils, composite foils or films containing
polyester such as polyester terephthalate, polyester or aluminized polyester,
polytetrafluoroethylene, polyether block amide copolymers, polyethylene methyl
methacrylate block copolymers, polyurethanes, polyvinylidene chloride, nylon, silicone
elastomers, rubber-based polyisobutylene, styrene, styrene-butadiene and styrene-
isoprene copolymers, polyethylene, and polypropylene. A thickness of about 0.0005 to
0.01 inch can, for example, be used. The release liner can be made of the same materials

as the carrier, or other suitable films coated with an appropriate release surface.



of the present invention, the perneation enhancer in an anmount of 15% or

| ess (or about 14% or |ess, or about 13%or |ess, or about 12% or | ess, or
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exanpl e, Siu@hgg'lfo@.@&}ﬁé}quo ROMb1. 0. 5% or nore (or about 1%or nore, or about
2% or nore, or abo o of nore, or aooui 470 or nore, or about 5% or nore,

or about [#8b or Hoy edtcloean ﬁlethmogrmrisowanim aﬁﬁitiwe&bmcbhtmm theagdhesifer
conposi tion he a 3 re r_ant agoni st can be vari ed,
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limts (exclusive or inclusive). The lower limts are, based on t he wei ght

of the skinpre@gricatarivny theperofsiansdeemelgippdslivienn, Nonlimating ezemples 8by 19 2%

3% or 4% b ntacting
Iazler or %dgﬂgclm%om éséﬁalﬁq%&hﬁﬁfﬁ& %g%%q S E@ éﬁ%’? E%B@Eerg”r}%@?}l@ 1? 6%
Agai n, t hedeiangentswitgh eadildol iacladd g/gemarthatweddcehheamﬁﬁb:cmudﬁ@d) &a:thrS

recept or t agoni st odi.ment . of the device of the present

| nvent i oriign ltr?saw%ta%%enlaﬁorﬁé%reﬂb efyHabip Silvenit fagringlgd ?H’énf‘é%ll%l K" nucosa of
an indivi ﬂHl%J:ularTxk}gl cﬁ?m@f’ss BstRAIens, 9hd {HéQﬂ@a‘M’é}éyg af’%% dehver%/
("skin-contacting a for sinplidi ty) l'am nat se attached to

a suppor tfotray]etlons'lf;aps @dbﬂ@cncy toecapid indtebon aﬂoﬁrlpm@ohgsﬁe&xpowre m/ﬂzue eklinby a
renovabl e rele er bef ore use t.o rotet t he skin-contacti.n urface
and keep bRl o e Tt rede R Sel gk ihadiie i  SatSesiteh Sl
support |i@yetierdslefat@BShAtheWRRMrimic@Ea.t he skin-contacting layer and provides
a barrier layer that prevents |oss of the drug in the skin-contacting |ayer

to the enPlonnBerdelivhey ofdhe pntigmetin osen apeprdingéhag Q@bodlmegh@ﬁm@l pssent
corrpat I bl ﬁvgﬂnoﬁa%f;ﬁcl?g@\%% ¥ ntalgfn#%n agth %\%e%gﬁ*ﬁ‘ P%e&fﬁﬁgrﬂg omst shoul d be

m ni mal | ents o (SIS ppo’r can be

opaque t oppeiteat enbange filﬂblbaglﬁfm thiRact with the skin or mucosa at a selected portion
of intact skin or mucosa and is held in place by the adhesive.
[50] In certain embodiments, the transdermal composition (prior to application to a
patient) is essentially free of water. In certain embodiments, the transdermal
composition is essentially free of tetraglycol (also knOWﬂ as glycofurol or
tetrahydrofurfurylpolyethilenglycole). In certain embodiments, the transdermal
composition is essentially free of a hydrophilic organic solvent, including essentially free
of ethanol, isopropanol, butanol, benzy! alcohol, propylene glycol, glycerin, polyethylene
glycol having a molecular weight of 600 or less, diethylene glycol monoethyl ether,
triacetin, N-methylpyrrolidone, 2-pyrrolidone, dimethyl sulfoxide, decylmethyl
sulfoxide, dioxane, lactone or mixtures thereof. For the purposes of the preceding
proviso, "hydrophilic organic solvent" does not include fatty acid esters of fatty acyl
chain length C12-C18. It will be understood that nominal amounts of such components,
when the transdermal composition is essentially free thereof, may be present in amounts
consistent with process parameters, but are not present in amounts having a material
effect on function, handling, storage, or some factor material to the effective use or

marketing of a transdermal device.
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matri x patch from degradation fromexposure to ultraviolet light. Further,

t he support shoul d be capable of binding to and supporting the adhesive
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The patch can turther conprise various a ives in addition to the
adhesi ve,[52nt i efetducenatthipstreen o ONHIh heasptor antTeeyss apdiFertigesteraids for
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diluents, éxcipients, enollients, plasticizers, skin irritation reducing
agents (whvinghisepaininisteringdp ademsgon eaimah sEbisch agramisstran angsigfidsychit osa)

carriers, ,and m xture f , i di i ncl ud
rner ol - oAt E R e ISy o SRIPLS or St ARl eCshiiRELIEAN, | 201 ude
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irritation after prolonged exposure.to the skin o cosa, thus addition of
an irrit apareerpllyfs brecallyemith el @dministation Prig pée*r@’gg%'osi tion that is better

tol erat ed[g?% UhErskl g, 9 e MHGARRcrided HerdiiB lordl Qlimyi@Eyatin dffagtiamidienet i ¢ agent
according to an enbodi nent of the present invention, a patch device

co Et ai ni ngomapouadhesi hesshatletging and wep frad o aneaigydiseanioried the pséeneat i on
enhancer IAadil‘?i[)r?eHﬂb gra'l,nIV? ?IOII, ?&tcaly\glr}d%u%p al a %&n@stpalrtio%? Qa?Vea}lth%d%ai{se cted

portion
produce fluctuation in plasma levels of the active ingredients. Therefore, it would be

advantageous to transdermally administer a 5-HTj3 receptor antagonist, thus preventing,
ameliorating, or treating nausea and vomiting, and then to administer an antiemetically
effective amount of an antiemetic corticosteroid, which can enhance the antiemetic
properties of the 5-HT3 receptor antagonist. The antiemetic corticosteroid administration
can be started at the same time as the beginning of the transdermal administration of the
5-HT; receptor antagonist or after the 5-HT3 receptor antagonist has been transdermally
administered for one hour or more, 12 hours or more, or 24 hours or more.
Administrations can be maintained for 12 hours or more, or 24 hours or more, 48 hours
or more, 72 hours or more, 96 hours or more, 120 hours or more, 144 hours or more, or
168 hours or more. The corticosteroid administration may occur as a single dosage or
additional dosages may be administered at selected intervals. Useful routes of
administration include, for example, oral or parenteral routes.

[54] Antiemetic corticosteroids suitable for use in this embodiment of the invention

can include, for example, dexamethasone, methylprednisolone, prednisolone, their
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of intact skin or mucosa and is held in place by the adhesive. [50] In
certain enbodi nents, the transdermal conposition (prior to application to a

patient) weessemoral |y free of water hi certain enbodi Femtus20060€8786
transdermal conposition is essentially free of tetraglycol (also known as
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in armunts ving a material effect on function, handling, storage, or sone
factor mih@exaat ddm wlhelepérfdem the eouts ef aﬂ’rnmmtrla@@n ﬁgi 6 cendifigm beiag fepted,

devi ce. [ 51 not nt .t he ores i a met hod
for the pf \}%‘Wc ﬁgpnappg %&3 lltB}?y&’rﬁ n[e? 8‘?%%% ?Yﬁ%ﬁ}ggfgn gﬁ%\é\}g?{n&tl ng due to
chenot hergRYoe dpehdhd O tHeHRE ARY wedihh of thdfpdPertharadyas e niiore siddenasty, or
post - operatlve reaction by the transdernmal adm nistration of a 5-HT 3

recept or cfrihagmditian begterféi- wi th the administration (e.g., oral, injection
(such as [E},/]agengot?lﬁ)mu&@ for bl Q&Iﬂﬁﬁ&ﬁhm&QP&%{HCtHaQ&{GaEﬂChOJS A1 Qﬁ&

anti emeti ,a cor |coster ol or the sane 5-HT 3 receptor
ant agoni sdapaded, Magtberpeehabsd ls;e@mvamteomﬂmemssmlaphmac@lﬂltceﬂy Acospiebled

admnlstratlonformcan be adn ni st ered hed
appr opr i AEIRSYS BUe8 28 PYINERECH e £oPRRESE ag}é] - Se%.?rﬁ%’éﬁlﬁ ?Pﬁﬁn%flsc gféégn of
S- HT3 rec :@Efc%??ﬂl‘eﬁ%&eﬁﬂﬁs&oﬁhé@ §%e[a@td§§ Iﬁﬁfocwgeamﬁ@aélm oof nausea

and vom ti exanpl e, 929, 059 (Sanger et al.) discloses
a net hod @ﬂcmmémimn phosphaie); r}ubrpﬂwt @8- srn@gneﬁanssé@ar@tﬁdtalﬁmﬁs'elmb whi ch

g? gP {): Ze:@gﬁ%a{n S @r ! np%tato s archuorpasgdlum ar'c iyc%ﬁ':gé)e%} We&{r%rﬁgﬁﬁtt &Y and
sodium lauryl sulphate). Tablets may be coated by methods well known in the art.
Liquid preparations for oral administration may take the form of, for example, solutions,
syrups or suspensions, or they may be presented as a dry product for constitution with
water or other suitable vehicle before use. Such liquid preparations may be prepared by
conventional means with pharmaceutically acceptable additives such as suspending
agents (e.g. sorbitol syrup, cellulose derivatives or hydrogenated edible fats);
emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles (e.g. almond oil, oily
esters, ethyl alcohol or fractionated vegetable oils); and preservatives (e.g. methyl or
propyl-p-hydroxybenzoates or sorbic acid). The preparations may also contain buffer
salts, flavoring, coloring and sweetening agents as appropriate.

[57] Preparations for oral administration of the corticosteroid may be suitably
formulated to give controlled release of the active ingredient.

[58] For parenteral administration the compositions may be presented in a form
suitable for bolus injection or continuous infusion. Formulations for injection may be

presented in unit dosage form e.g. in syringes, ampoules or in multi-dose containers,
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dexanet hasone or a pharnmaceutically acceptable salt or ester thereof.
Sanger et al. further disclose that these two ingredients nay be

adm ni st ewedoeweldoy, rectally, parenterally, or buccal | ycTwiséveo1sIBG

adm ni stration being preferred. [53] However, as earlier described herein,
oral admwiihsdnrzlide® presérvatitd. - Breebinpositinpomay sake anclbfoems hakispagiiong, and may

|l ead to greater disconfort .for the pati.ent. Additionall ral, IV, IM
rectal, éﬁlé‘tlﬁ%‘b%ﬂm‘&ﬂﬁil?ﬁnsqliyd’cr i2ane Vﬁ*@fﬁ%‘mﬂﬁ@arye‘i?%@rw ECYYB’P%&%eagF‘iﬂﬁct uation
in pl asmy, Lieved $pliidd) 6Btk ingGnii 08 BRFeSME Seenth AGE@RRvely I thuwesth@ b e

advant ageous to transderrmally admi nister a 5-HT 3 receptor antagonist, thus
prevent i riggredimmss inwrydtci ingowder forma den epgstifatien withicuitabie tvehigle, afdsieHEN to

adm ni ster_an ahnti er{Et %cia!rela/eef fective anmount of an antienetic

corti cosPeF S RN CH> 28R Ehfiance the antienetic properties of the 5-HT 3
recept or [89)t agOmiceftainldiebodithérgsref this invention astapsddrthabphicinvith makioen can be
started at the sane tine as the beginning of the transdermal adm nistration
of the 5-CPagtinglayei YIRIINg oni st or after the 5-HT 3 receptor antagoni st
has been trangder mal| yglgh s floedyd Mo 7 RAUE bl JTAIRHTI &echpif s or more,
or 24 hours or nore. Adm nistrations can b e maintained fof 12 hours or
nore, or 24 hours amtapon®st; 48 hours or nore, 72 hours or nore, 96 hours or
nore, 120 hours or nore, 144 hour.s or m)tr? or 168 hours or g&erda.oThe
corti cost er oi d"admi HPETFHIBAHEG S FEGP LR aa{)egrflﬁa&oéle ACSESUFC ST onal
dosages nmay b e adnhg 'gﬁiu?rcaﬁsiﬁtngwiﬁ@mﬁﬂ oty ioprdgyebalnitatbresttp
adm ni stration include, for exanple, oral or parenteral routes. [54]
Antienetic corti cosacéd eiters of fritty apylechpigrlengih Gl-G 1 enénbodi ment of the

i nventi on can .i.ncl ude, f | DF: % ,

pr edni sol one, hei raﬁh%/ds%ﬁe%{’%g‘%i%a 1?0%3@%%{53% Pgﬁsg%ﬁgs? @“g%ﬁ}%ﬁéf@?@ﬂ&%g 5@&?
conbi nati ons t her eodcrylidsy aimll hasatos nomyallaad agittheticsibbarel as dexanet hasone
al cohol or in the formof a pharnaceuticall cceptable salt or ester.
Suitable salts and %&Y@%ﬂ%@%@%ﬂ?@%@t wl O?‘%I{)?ﬁiﬂ%ﬁcﬁﬁﬁt@?’

phenyl propi onate, phyah@f8nesd plstiditeddfo®ie blddk :AHadBHRIANGR Hastidiz@dI um
nmet asul phabenzoat ep%n%hdi sg%Sme phoesgﬁ)z}}t; e. [550] A dose o}?fﬂstelrﬁoi d such as

dexanet hasone for usgreactotadiengntbbet blockreerdyines, andisixgipodierrefit of the
' nvent! N %Sp iedf {0'the é(lgrrirgllr ren‘ucc?s% of Qngrpcﬁviﬁgﬂqg nggd Srantil Ent PG RE or

prevention. Subsequently, an antiemetically effective amount of a systemic

corticosteroid is orally administered to the individual to enhance the antiemetic
effectiveness of the 5-HT3 receptor antagonist.

[60] In a further embodiment, the transdermal device is provided together with a
systemic corticosteroid, such as dexamethasone, in the form of a kit.

[61] In another embodiment the present invention provides a method for the
prevention, amelioration or (including amelioration of succeeding symptoms following
prophylactic administration) or treatment of nausea and vomiting due to chemotherapy,
radiation therapy, other drug therapy, motion sickness, or post-operative reaction by the
transdermal administration of a 5-HT5 receptor antagonist combined with the oral or
administration by injection of antiemetic agent(s). The antiemetic agent can be selected
from the group consisting of 5-HTj receptor antagonists, cannabinoids, NK1 receptor
antagonists, dopamine antagonists, corticosteroids, or any other known antiemetic agent.
In certain embodiments, the antiemetic agent is administered to the individual at the

same time that the transdermal device is applied to the individual’s skin. In other
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dosage unit. The unit doses may be adm nistered from1l to 4 tines per day.
However, the exact dose will depend on the route of adm nistration and the
condi ti onwbebewi2isoeat ed, and it will be appreciated thatpcirtusnsg/obsyse
necessary to make routine variations to the dosage depending on the age and
wei ght ofenttiodinpents, othter angemetid agast(s)aee avtinisterechwith evamingyeleéted e condi ti on
being treated. [56 ositipns for oral admnistration of dexamnethasone,
such s apgs & EelRRUE e pEREg B R R BOP ks R RrBhL “heans i th
phar maceudhs@kirationccept abl e exci pi ents such as bi ndi ng agents (e.g.

pregel ati nized mai ze starch, polyvinyl pyrrolidone or .h?l/dr oxypropyl

net hyl cel [0 oselp;oneiembodiment the trqra‘éftr@@g, eVAgECIE HETVidedawith ae apfegnpsiicagentor

cal ci um p . i ; i . : talc or
o1 cay: s P ARRE 1 Shother oG o e B L SR | Tt ey or
wet ti ng agemnisteeng thesamdiennetit ageny to the liphetiedl at Tahit dessameytirhethateed by

nmet hods wel | . kno .n the art. Liquid preparations for. oral admnistration
Ty Cake PHEIFBRMBRC ibgppRsigreidutiBl T SRe. Exgnalss S6Mesespins ons,  or
they may RgBh&sendigdk #8oagd rmNddtiHingtRE sENSt d ddpbi@NaMchittivat&f a9r Ot her
sui tabl e vehicle before use. Such l'iquid preparations may besfpr epared by
convent i ondle fshmansdpma! gheicernteausacerd dosage faptaablbe, @ dkamplesfosuch as

nyar ogenat SRR BreStrly SRR LR AV, TE M ST R B o)

non- aqueaystaNg loir Cleciske( €. 9. al mond oil, oily esters, ethyl al cohol or
fractionated vegetable oils); and preservatives, (e.g. met hyl or

propy! - p-183Hr ox thea eaodimend thy gangdermal daiee isrpphedio; the tdiaduadiss o
contain hyff tosf’drt&amjgie?ﬁs@ hbid f’oeﬁ)i)é ﬁ{EF AP iSwesd ﬁf?)'ri_lé}%fdatg%ﬂte%rﬁl?hat
appropriate. [57] Preparations for oral admnistration of the

corti costacapesch mekyofrmasis. tSich pvénss molude edintnistgition of e phambdcedtionkl ease of the

active ingredient. [58] For. parenteral adpinistration the conpositions may
be. pr oserPBPORY Hint EAeS AT ADR ETPUR. S5) e F AP o GO BARTHBGBE nf usi on.
For mul at i @pgntfcahcdr MhR&ty, @Rd BRicaPoRItRS @REdRsA] bRockiirks BRfadfeholstoe. 9. i N
syringes, anpoules or in nmulti-dose containers,wth an added preservative.

The conpowhesisons arfpherrabodinents e fransdsmeal slowing isommplicd b beitwhgidesl senul si ons
inoily Ot Y &2 Hior ﬁgll.llrg l(F%r m%pedhorﬁw, o‘i-%”ér%é}efh%{&’&ai 8f Pﬁo%g&rﬁtrg, or 8 or

more hours, or 10 or more hours, or 12 or more hours) before the individual is to be

subjected to an event that creates a risk of emesis.

[64] In other transdermal devices adapted to give long-term delivery of granisetron,
such long term delivery is achieved by avoiding permeation enhancers. The current
invention provides a device that includes such enhancer, but nonetheless provides long
term delivery, while at the same time avoiding irritation and instability that can be
associated with enhancers. Moreover, in certain embodiments the current device
provides, on a device area-normalized basis, greater transdermal delivery to the plasma
as measured by peak plasma levels or AUC (area under the curve) than a device that
corresponds in all but the absence of permeation enhancer. In certain embodiments, such
delivery is 1.5 times or more, or 1.7 times or more, or 2 times or more, as measured at

24, 48,72, 96 or 120 hours after application of the device.
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such as suspendi ng, stabilizing and/or dispersing agents. Alternatively,
the active ingredients nay be in powder formfor constitution with a

sui t abl e wehved4s0e. g. sterile pyrogen-free water, beforeTuseoosjorsibe | n
certain enbodi ments of this invention a transdermal patch with a

ski ncont dEXANY Ul direpanaio af Adhesive Migreand 'Bﬁmsdmaf)l)ehvem})emg anount of

a free bafqﬂoi a 5-HT3 receptor ant agoni st ;

a per neat i on- enhanci ng

anount oﬁ—a—perneatlon enhancer sel ected from t he group consi sting of

i sopropyl

chain | eng
consi sti ng
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nyristate, 1sopropyl
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tic rubbers et h\/l e
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Vi n\/I acetate r‘nnnl YORLS
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by the
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e_sel ected
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[65] Formulation A and Formulation B were prepared using the amounts of each
component as shown in Table 1 above.
[66] The styrene-butadiene rubber pressure sensitive adhesive used in the examples

herein was DURO-TAK® 87-6173 adhesive, available from National Starch and
Chemical in Bridgewater, NJ. The acrylate-vinylacetate pressure sensitive adhesive used
in the examples herein was DURO-TAK® 87-2516 adhesive, available from National
Starch and Chemical in Bridgewater, NJ. The isopropyl myristate used in the examples
herein was of NF grade. The polyester release liner used in the examples herein is
available from Loparex, Inc., and the polyester backing used in the examples herein is
available from 3M as 2610F.

Procedure

[67]

mixed with the selected adhesive. The isopropyl myristate is then added to the mixture

The granisetron base is dissolved in an appropriate solvent such as toluene and

and the contents are mixed until a homogeneous solution is achieved.
[68]

polyester release liner to the desired thickness. The coated release liner is then passed

The homogeneous solution is coated onto the siliconized surface of the

through a drying oven until the solvents are evaporated. The dry adhesive-coated release

-15 -



fromthe group consisting of 5-HT3 receptor antagoni sts, cannabinoids, NKI
recept or antagoni sts, dopam ne antagoni sts, corticosteroids, or any other
known antwemmidasmgent. I n certain enbodi nents, the antipenmisc@edy8s i S
adm ni stered to the individual at the sane tine that the transdermal device
i s appli dihet & rEmevédiomitiuenensing ks Hen amipateé madibel Pekyatter baskieglaygnt i emeti c

agent (s) .are i ni stered.w [ £C . i initial
delivery ﬁ%%ﬁgg‘ eréﬁ?ﬁnﬁ{gje i ﬁ@%y}éﬁl Eﬁggguﬁﬁlﬁﬁ@%%ﬁgg‘é?ﬁ% %gérﬁnlrllgia tration.
[62] In gpedankpdiimatedide tirsaniaiedosd, of\hayebd woyptdaviiocdeds fértsiorage or
antienetic agent in the formof a kiiamjln a further enbo ir;gnt the kit
conpri sedrangprat forgothes Kcptipth gL heckoilRd lamipata grayrberbg waspHnd And g%y t o t he

i ndi vi du : : 15808 Ld tF §éj§;{ W £€8tHen applied to
t he indi ﬁugggpggﬁg%lﬁ%éxanprgiﬁg? Eﬁ%eo?%?ghﬁgomgggﬂgﬁncaﬁﬁde a dosage

f or m conplaceid iy irtdird dsd pouches and segadadafoe laterise aspdtcheagent as in the first
transderrﬁl, devi ﬁe[ The second dosage form can be, for exanple, for

adm ni str y, by injection (such as 1V, IP, DVI, SO,

transder ngb] v, bsecdtion A 6 tatddyin a@ibbihigrilatibetes(, 3hirth paneinbigivatembodi ment
the transdermal device is applied to the individual's skin up to, for
exanpl e, t2s, hdeg wxirekimetc @mfga hwaaw ireitrsion test. tapd fleunsl ponaigialing shdpPsvent t hat
creates a }rd'csk of enmesis. Such events include admnistration of a

phar maceufi ¢al conpound that creates a risk of enesis, such as, for

exanpl e, chenot herapeutic agents for anticancer therapy, and surgical or
other nedical procedures that_create a.ris Si i a further

enbodi menEXAMeLE 2o hesidg T agyselran Higi) Ui 4 1g Al DRUVIVEREISSS skin 0.5
or nore or nore hours , or 2 or nore hours, or 4 or nore hours,
or 8 or Bticear s, or 10 or nore hours, or 12 or nore hours) before the

i ndi vi duaj70l s t dlebesepardjeddedintcedarer ekinntasichibto the desited sizerand ayftedpas| s.

[64] In other transdernal ,devices. adapted.t ive laong-te del | of
gr ani set r%ﬁ{angg} Sﬂ%ﬁqf%rﬁlﬁﬁeng/w?‘%p?ﬂ% aevﬁg/aé'd&%]f{/l a;{%(t)cihdﬁ%e aﬁgzr)r\érrg{ i on
enhancer sy, FhgnAitidERbs HE¢aBREd RIEXANMPIGR S abovide iilegatdhatas pleded dashSskim
enhancer, but nonet hel ess provides long termdelivery, while at the sane

time avoi aidigepeichend Flen varriclemped ingeiey Repgptog splufjen was added to the

diffusion cell, and the assembly was maintained at 32°C. Aliquots of the receptor

solution were taken at periodic time points (24 hours, 48 hours, 72 hours, 96 hours, and
120 hours). The concentration of the granisetron in the receptor solution was measured
at each time point, and the flux rate from examples A and B was calculated. The
resulting data is illustrated in Figure 1. Cumulative delivery of granisetron over the
indicated time was likewise calculated from the concentration of granisetron in the

receptor solution at each time point and is illustrated in Figure 2.
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associ ated with enhancers. Mreover, in certain enbodinents the current
devi ce provides, on a device area-nornalized basis, greater transder mal

del i very wo 20dwi2doasma as neasured by peak plasna | evel ecorustadeiofsysea under
the curve) than a device that corresponds in all but the absence of

per neati on enhancer In certain enbodi ments, such delivery is 1.5 tinmes or
_ . : . as neasured at 24, 48, 72,
96 or 126 Mo : ALgrapiseyn (g USRS EIPERAMPLE 1: Preparati on ol
Adhe5|ve1Mm@gwe and Transdernal Dellvery Device Table 1 Conponents [ 65]
Fornul atirqn_A-_and Formilation B mpre_pLepaLﬁd_usLng_Lhe_anDunts of each
conponent |as shown in Table 1 jabove. [66] The_ styrene-butadi ene rubber
pressure sensitiy a's&h? ve usedfermpuldiond gnpFegnHatian B vas DURO TAK(r)
87-6173 acheS|ve Ie friom National Stlarch and Chepmical in

Bri dgewat er—NF—Fhe—acryt+ate=vi ||y|ﬁl3’¢,},atc grESSHLE,Sems| tive adhesive used
i n the exampkes—heretA—was n”rurln“\l) 8725—16—&adhest+ve| available from
Nat i onal Slaﬁ@ﬁzﬁﬁamﬁﬁgﬁf A in Brug gyater,| NJ. The isopropyl nyristate
used in t He PECEHH B NGIEUV S pls s% gratde—The—potyester rel ease |iner
used in tHhe e%ﬁﬁgt%§mﬁ§93¥% i 9 avail abl e frgm Loparex, Inhc., and the

pol yest er bé%®$m'sqﬁmwe?“e?ﬁl exafptes—heretn—+s—avart+abl e from 3M as
2610F. ProcedG%@ﬁf%gf&ﬁﬁ% granlsetron base ij|s digﬁgyved n an appropriate
sol vent sueh tol-yene—apd—rixed—w-th—the set-ected—adhesi ve. The i sopropyl
nmyristate |i s tﬁ%ﬂ“ﬁﬁﬂ%gw?o the nixtﬂ&g,and tihe copgents are m xed until a
honpbgeneous—solut--on ehi-ev [uu,°¥he Roregeheous—sol ution i s coated

onto the & ||%Hwn§%8ﬁ%ﬁ?ﬁ&§e o# t he

yest € e limer to the desired
t hi ckness. |- The coated release "ner3£§%then pessggg?u.uuqh a drying oven

until the solvéﬁb@“ﬁﬂ?wEQ%porated. Thg, dry adhesiye; coated rel easeliner is
renoved frlomthe oven and-s—th - i xst er backi ng
| ayer. The nulti-layer lamnate is cut by punching out units of the desired
si ze and Fﬁfms i! PYtch weglhle ¥ cRlink Re 11§26 dRbrd REGHeddR IR MPRSEaboE 11 May
be wound o] ro s for storage or

using the formulations shown in Table 2. The patches were then tested for granisetron

stability using the method described below.
[72] Samples of the patches are stored at 50°C for up to 2 months. Stability of the
product is assessed by testing periodically for granisetron content and the total amount of

impurities using high performance liquid chromatography. The results are shown below

in Table 3.
Table3
Time Granisetron Potency (%w/w) Total impurities
(% of granisetron)
Formulation C | Formulation D | Formulation C | Formulation D
T, 99.9 99.5 0.05 0.25
1 month at 99.8 99.2 0.12 0.41
50°C
2 month at 99.6 98.4 0.19 0.81
50°C
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t ranspor

t to another | ocat

i on.

The rolled | am nate may then be unwound and

cut by punching out units of the desired size and geonetry. These punched

uni ts ar ewbhess/phksseed i n individual

pat ches.

human ir

rit

b B o2t

ani se
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pouches and seal ed fom/Usasosnisrse as
Irritation Data [69] Fornulation A was tested in a rabbit
irritat'i dmlt estTheadagqﬂnn"é@ﬂ@B ghcszeﬁsttthemmsﬂfroné@mamas@blg fooxtilesk2 netic and a

n-irri

S ie

L34

nsderna

non

Wk

i

MPLE 2 :
Pr ocedur e

Test for g’r&%&?ﬁc?

[ 70] Heatgraggeabatpetnby aﬁmmaaiamfts skinfpuyieiss Llbtiveqo tefotlaslati@td o8 kiafingnd
mounted on a Franz diffusion cell. The release |iner was peeled away from a
pat ch madisEeor di ng to Fornul ation B as described in EXAMPLE 1 above. The
pat ch was placed on the skin and the patch and skin were cl anped together.
Receptor solution was added to the diffusion cell, and the assenbly was

mai nt ai n@KAMPfR:ED‘CSamglgg@;g'zﬁf)otebte receptor solution were taken at
periodic i me i 24 h rs 6 hours, and 120

hour s) . 'I[{Z@ orlafocfaé‘ﬂ’terS Tome ‘?a‘foﬁéd“@ﬁ Qﬁﬁ%&eﬁﬁ)ﬁ ‘{éﬁcq]ﬁg a%%"e'bsﬂ?ﬁ ol ution was

neasur ed jadre@est ahd PERpEQIVBtamcdne shbon fid xpl6at e from exanpl es A and B was
cal cul ate The resulting data is illustrated | Figure 1 Cunul_atj ve

del i ver )| IngregientiGunporendy erWLei@tl ndi cat 8d ti me| wWAY in finéshied preductu] at ed
fromthe concentration of L rlorCompesidon e¢ept or I uf i o} pach tinme
point and is illustrated | gur 2. EXAMPLE 3: :gglg aglF)anl setron in
i 11 ustratermiudampes Tablle 20[75’1] Pat clresq wer e made aco;g)vsh ng to the
procedurje described in Exgnple 1 above using the formul ati ons shown in

Tabl e 2. Iwoﬁ&l’élﬁé@t%re t heh? Qested f F-O%r ani setron s8&BPlity us|ng the

met hod de&&?Lpggg%g% [72] ¢ | es of 44he patc¢hes ar tared at pQOC for

up to 2 |I|ty of the prioduct 'S asse¢ssed by tésting
peri odi gal'dtyl f or grani setrjon 16d®t ent and0i7/Be tofal anowws.0of | npur
usi ng hileh-—performance i guid-chronsmt Ogranhy_ The results are show
5Polyester backmg “3.91 13.22 97.75

10.66 36.05 266.50

29.57 100.00 739.25

ties
M bel ow

Release liner

Total weight

[751
from National Starch and Chemical in Bridgewater, NJ.
[76]

The acrylic adhesive used in Example 4 was DURO-TAK® 87-2516, available

A randomized crossover clinical study was conducted in 11 individuals who
received either a transdermal patch or an IV solution of granisetron. Each 25 cm? patch
was formulated to deliver 2 mg/day of granisetron. The 25 cm” patches of Example 4
were applied to the skin of individuals and left in place for 96 hours, at which time they
were removed. This was followed by a 10 day wash-out period, after which the same
individuals received granisetron IV in once-daily dosages of 2 mg/day Individuals who
received the IV treatment in the first period received a transdermal patch in the cross
over treatment. Blood plasma levels of granisetron for all of the individuals in the test
were measured periodically during the 96 hour time that the patches were being worn
and the IV dosages were being administered, and for an additional 2 days after the
patches were removed and the IV administration discontinued.

[771

experienced sharp spikes in blood plasma levels of the granisetron after each daily dose

The results (Fig. 3A) indicated that the individuals receiving IV granisetron
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in Table 3. Table 3[73] THe data in Table 3 show that the granisetron
remains stable for at least 2 nonths at 500C in the conposition of the

exanpl e oWotbes/i2msoention with little | oss of granisetropcpatsesnspisss | ow
amounts of inpurities relative to the fornulations at starting time TO.
EXANVPLE" 4Was SapBISEEed Y2 PR Dinog @ lasgpleyeldecrapsedhessy itcs indeie thecdleardi ng t o

th th [ I 4 2 i : I t
Shown. | n AT 35 R ARIEeE b el R R A e EARE el o <
DURO TAK(impre83bd2E:b8ily ambidaclizlden flrican tat wasimhinGtiasdcimtA tige Ehets ke i n

Brid t [ 78], A donj zed li ni cal st duct ed
n 131 noeiodR R roR, B VBb EFHBF Slor HICadPYR SPACER BPVGH sol uti on
of grani Sﬁéafdﬂ?- W@&ﬁil?@nﬁtﬂﬁngﬁ{ 6B RS chBEIN Fhefvd Ande kdrtRbre thai/sday of

grani setron. he 25 cn? pat ches of Exanple 4 were applied to the skin of
i ndi vi duahgrsafierites pat¢hes peagreniaied 96VHb granisetpn,ibipichl nlasren keviedy wisesr e

remved. %iaﬁrgwgt?bé Q th@ié%@e %¥Oq—£50n%}1%9f P%f@rﬁ:ﬁ'é QHb1RAL ﬁgried%fgger i ch t he

same i ndi Vi recelrv grani'setr i'n” once-dai Bretgvoof 2 ng/ day
| ndi vi duadlitidal dee €olkadng petch YerhoeAt Tam, thepatdieoffithisskappld pevidecei ved a

t ransder mal gatch in the cross over treatnent. Blood plasma | evel s of

gr ani set r 9R°Y Blasyp fevek ingafBenapeitisally gifectiva rangs botlsior i @tise pajeh waar time

per i odi cald oot dah D& nOrsRREF it tWalPerhb\dl, t he patches were being worn and
the IV dosages were being adm nistered, and for an additional 2 days after

t he pat chB'8] wer Bublaativeschnardferdnsed, Whddtimpbetnoatinited do patonts iandipatent] 77] The
results (Fi o t3A i gi,cgit.ed t hat .t he individual s rdel%:ei \%i _n]g I.Vél?r.ani setron
exper i ence® "$hH ’%%I PR EIS FPeRIEAHO IR LEr T EGRIPETaed D EeIgFash B on af t er
each dai | yntiteyeners caaraoried cieanatiPachiigadRbASMILAMR! of réRemeasee very
quickly. On the other hand, the blood plasma I'evels of granisetron in the
i ndi vi duaspscifisally syl infividyatly irdicatettiodwspepraeratediblyyreferance barsineas keingl at eau

time the DrSas Pl alivalest BRI STERNGE Buf SRR TG gl deos 1 "
r emai ni ngincorpbiuted heretpaiveihesdih 3 Bt henhendeséribrgdabbes forpubliddians aH

references.

[79] While this invention has been described with an emphasis upon certain

embodiments, it will be obvious to those of ordinary skill in the art that variations in the

preferred devices and methods may be used and that it is intended that the invention may

be practiced otherwise than as specifically described herein. Accordingly, this invention

includes all modifications encompassed within the spirit and scope of the invention as

defined by the claims that follow.
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hours after the patches were renoved. Wth granisetron, typical plasnma
| evel s were observed to be in the range of 0.1-25 ng/m over the whol e wear

ti me and worodemsseddi ti onal days foll ow ng patch renovalpcT/isess/018786 pat ch
of this exanple provided a blood plasma I evel in a therapeutically
ef fecti ve WhHeC!HBIH: for the entire patch wear tine and for nore than 24

hours aft er Aitﬁleﬂ‘f‘ag of AN aculi«{, %thaﬁétp&% &R%cip%ﬂﬁg ?Hx@si& ?%rea.r s%@féﬁ&d peflGd Hfi ng but

not l'imted to patents and patent “applicatlon cited 1n this specification
are herei mimﬁdmm;memt@ﬂmﬁfpeirsmgce in their entirety in the entire

portion cited as if each .ndivjdual publicati.on o ference were

Speci f 1 caPPRIViERde PRATPRAHTAS S cntcas® o] oty ior 2¢ BaT5 Pirepence
herein as beioghokitiohomtisihgr th. Any patent application to which this
application clains priority is also incorporated by reference herein in the

manner descri béd aiemtoeallysbferivs drpeint gnd Sri2T eicesriesantdgpgisthi | e thi s
i nvention has been_describ A n I S,. rtail Lpents, it
AR T R R R

Wil ose of or ary skil € a va ions in

the preferred deviiesyaribhier hediinr®ynieingdsadr,and that it is intended that
the invention may be_practiced otherwi se than as specifically described
herei n. Accor dithg@2dbe$¥s i nvention includes all nodifications enconpassed
Wi thin thespihb1a0d cs6QRRaRn sBe SIYENebGRodmiAhisnach Mkrabbgihal M8 t hat
f ol | ow. What }@é cPai rreé: 1. %\ r?et ho%l of 3tre‘§?? ng 21(aé’?utse, delra?&gﬁl or§1

ant i ci pat or yeféartise sngois mowded firpedogef fimd fiom amonsetiimedwud? hotker metrdhod

conpri si ng: l.ying to.a portion . of intact skin or nucosa on the
i ndi vi dual f%Fe? Wﬁ?ﬂpél%f“%pé’vgd'conposi tion conprising: i . an

antienetically effective amount of a 5-HT3 receptor antagonist; ii. a
per neati on enhanci ng anount of perneation enhancer conprising 0.5%to 15%
by wei ght 2ZofThemectsod ¢f cdaint laathicrain, I armorghguysigiter igmayaredicvempapiteei n a

pl asma. conoant a1, driud iAo 5RO (ANHAYRRIF sidind shiier apeuti cal Iy

composition, wherein a plasma concentration of the 5-HTj; receptor antagonist in a
therapeutically effective range is provided for period of time from an onset time to 12

hours or more after the second said composition is removed.

3. The method of claim 1, further comprising administering an antiemetically effective

amount of a corticosteroid.
4. The method of claim 3, wherein the corticosteroid is administered transdermally.

5. The method of claim 3, wherein the corticosteroid is administered orally or by

injection.

6. The method of claim 1, further comprising administering an antiemetically effective

amount of an antiemetic agent in a second dosage form.

7. The method of claim 1, wherein the serotonin 5-HT; receptor antagonist is selected

from the group consisting of ondansetron, granisetron, tropisetron, dolasetron,
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effective range is provided for period of tinme froman onset tine to 12
hours or nore after the conposition is renoved. 2. The nethod of claiml1,
wher ei n, W8 2006/1m80e¢ hours after renoving the conpositi orcTappdogiongysé 0 a
portion of intact skin or nmucosa on the individual a second said

conposi t i BHITORREFEIOR. BBl ERRASAT N FTAE R BRisEtFE, Hagq¥en, RAlgEiFon,

ant agoni St dheftolt REHERSUL AkBhlxuet fiteddrve range is provided for period of
time froman onsét time to 12 hours or nore after the second said

conposition is renoved. 3. The nethod of claim1, further conprising

dmi ni st et i tically.eff i t, of .g. ti t id 4.
The met hod arer i o TiRer ST IR A5 TP S arer arasmid iSRSt e
transdermally. 5. The nethod of claim3, wherein the corticosteroid is

adm nistered orally or by injection. 6. The method of claim1, further
conpri si n§- daemsthet of Flagn Snfusther eqrprisng pdmigisteagispantippaieallyfeligative

antieneti gg@& i d dosage form 7. The nmethod of claim 11, wherein
t he serot %Irllll%n -fl-ar%“?“e"?:%%’?g‘r antagoni st is selected fromthe group

consi sting of ondansetron, granisetron, tropisetron,

dol asetron,nydrodqi asetron,. azasetron, ranosetyaon, |lerisetron, indisetron,
[t acot r o UpdPo AECER B R ORI B GRT ORI AP THISR Gr ot il b, o,
The met hodr @fss 6 elBhl of B EKBLIdNtRENS 147880l £HAPLOIM B2t BPRRMySLyl Ghain
granisetron. 9.  The nethod of claim8, further conprising adm nistering an
ant i enet i denigllyCef€rcarimigtuppiateodbf a corticosteroid. 10. The nethod of
claim1, wherein the perneation enhancer consists essentially of 15% or

| ess by wei ght of the skin-contacting |layer of a fatty acid ester of fatty

acyl chai ni1l angitetfeiZofGlaim 1Q whexditl fRSpeifestRalfenhdricer a'chﬁisltﬁaésbﬁdiaﬂ? o€l sgom 1,
wherein the perneation_enhancer consists essentially of 15% or | ess by

wei ght of OF k&8s Bkivsighbat e skmgconiaelipg dryver elospspyyl myristaleat e. 12. The net hod
of claim1, further conprising the step of, in coordination with said
applying, adm nistering to the individual a pharnmaceutical or procedure

t hat cr eatl@s The method of claim 1, further comprising the step of, in coordination with said

applying, administering to the individual a pharmaceutical or procedure that creates a

risk of emesis.

13. The method of claim 12, wherein said applying occurs prior to said enesis risk-

creating administration.

14. A composition for transdermal administration of an antiemetic comprising:
a skin-contacting composition comprising:
i. an antiemetically effective amount of a 5-HT; receptor antagonist;
ii. apermeation enhancing amount of permeation enhancer comprising 0.5% to
15% by weight of the skin-contacting layer; and
iii. an adhesive,
wherein, when applied to a portion of intact skin on an individual for 2{4 hours and then
removed, the composition provides the individual with a plasma concentration of the
5-HTj; receptor antagonist in a therapeutically effective range for period of time from

an onset time to 12 hours or more after the composition is removed.
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risk of enmesis. 13. The method of claim 12, wherein said applying occurs
prior to said enesis riskcreating adm nistration. 14. A conposition for
t ransder nmb 2aebmizigost rati on of an antienmetic conprising: paTAls2evcOWTEACT i Ng

conposition conprising: i . an antienetically effective amount of a 5-HT3
receptor ant égdgﬁl%tt‘?r tqnsdermad pPHYSRHQHn 2BaRRIARIher taerbuatt afinapsermpdt i on

enhancer Q%R_fﬂgﬁhlaﬂilﬁiﬁ%fﬁa{l%v\lﬁé%éﬁ{%f[{\%ggBﬁtcﬂfco&gfﬁ?ilﬁ Jn-contacting layer; and

iii. an adhesive, wherein, en ap to ap n of intact skin on an
i ndi vi duak. feosuppedirt keyar; sndnd t hen renoved, the conposition provides the

i ndi vi dua{) Wi ih anglcgsrr? concent.ration of the 5-HT3 receptor antagonist in
a t her apelt i CH P RIFRECTXE PHRYE B'or period of tine froman onset time to

12 hours or nofe AafdhBEmbHISUMRESTd iddunt 81 & STV Sdedhidt antdyoflfYi ce tor
transdermal prevention, amelioration or treatnment of nausea and vomiting in

an individual WhiddFr@eisn SdsnEngamerntobppintestion enlncer conppising 0.5%de; and
b. a skin-contact;i r4.81 NG, I an . antienetically effective
anount of a 5- méS?g%%g’¥§ht§ﬁ agSiéI?ﬁ é32)1(?11;&%|h]|ngilaé{err)élrrlcrrlreati on enhanci ng anount of
per neat i on enhanaeradbedips,i sing 0.5%to 15% by wei ght of the skin-contacting
| ayer; andhi ii. an adhesive, V\/r,ler‘gti,n, when applied to aei)orti on of intact
skin on alPHUy Whghapplicgrto 8o of inleat skieen remdiadual fordddeireandiheni des

the indivi duyghovd, hettieRl RIIBYiEANEE MARLLD Wi a gélQ%n?éoMﬁtr%}ﬁﬁ]?&{tﬂé 5-
I e 0

antagoni st in a therapeutically effective ran or perio time froman
onset tinme tliRcepterrantagonisbine thftapeutically défedtive rargerfenparéd ofthine fitve devi ce

of claim 15, i n_applied t.o ortion of intact skin on an
i ndi vi dual fag\rlgﬁlg‘,@% ngeutr0 \g}ar?él1I sto‘ﬁelﬂorreea#ﬁ{/@’ﬁ%e‘t”ﬁ%lscfgﬁoc\f%&?pr ovi des t he
i ndi vidual with a plasma concentration of the 5-HT3 receptor antagonist in

a therapeutically effective ) _
16. The device of claim 15, wherein, when applied to a portion of intact skin on an

individual for 48 hours and then removed, the device provides the individual with a
plasma concentration of the 5-HT3 receptor antagonist in a therapeutically effective
range for period of time from an onset time to 12 hours or more after the device is

removed.

17. The device of claim 15, wherein, when applied to a portion of intact skin on an
individual for 72 hours and then removed, the device provides the individual with a
plasma concentration of the 5-HTj3 receptor antagonist in a therapeutically effective
range for period of time from an onset time to 12 hours or more after the device is

removed.

18. The device of claim 15, wherein, when applied to a portion of intact skin on an
individual for 96 hours and then removed, the device provides the individual with a
plasma concentration of the 5-HTj3 receptor antagonist in a therapeutically effective
range for period of time from an onset time to 12 hours or more after the device is

removed.

19. The device of claim 15, wherein the 5-HT; receptor antagonist is in free base form.
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range for period of tinme froman onset tine to 12 hours or nore after the
device is renoved. 17. The device of claim 15, wherein, when applied to a
portion oloi2dcatsoski n on an individual for 72 hours aneéctrhsmoowemrsed, the

devi ce praqyides.the individual with a plasma concentration of the 5-HT3
recept or ?r\f/?t %Q]SEF‘ngr?%ngamﬂ‘i‘@?”&Bé’EP’iaH’éll P d0sage TP SAPWTISBE 2Ber i od of time

froman Ofﬁﬁﬁéméticﬁﬁy'éﬁeo}eizfet&%uﬁtQfacf@fi@os?écréiﬁr the device is renmoved. 18. The
device of claim 15, wherein, when applied to a portion of intact skin on an

i ndi vidual for 96 hours and then renoved, the device provides the

i ndi vi dual,w I C ntration of the 5-HT3 r.eceptor antagoni st in
a ther ape&tl;Mg?ilP F@ 0219 %gg?f)v\gﬂgrglﬁlgﬁelgfj 8Sragﬁg?‘?‘bla%%fr°r5v FEPEGATOHOREER | e t o
12 hours oftheoeicakiesidt he device is renoved. 19. The device of claim 15,
wherein the 5-HT3 receptor antagonist is in free base form2. A kit

conprising me aevice ol claim15, and a dosage form conprising an

anti emet i oal tre ofibeekln 20RUBH BE d8ab0 Rk b Blsflorntt aard Merklibn BF gl & M

20, wherein the dosage formis mnis Ion or rnjec hof the
corti cost epiicoster2Rl. The kit of claim 20, wherein the dosage formis for
transdermal adm nistration of the corticosteroid. 23. A kit conprising the
device of claim 15, and a dosage form conprising antienetic agent(s) in

forms adapBed kit@onkisingabkiaisd SRHAIRN Pbnd Qh@&gk tm bprldiSs Klifenfilic Cl @i m
23, wherein the agent of the dosage formis a 5-HI3 receptor antagonist,
cannabi noiR&ent(gkin fg@é%ﬁi%ﬁiedafﬁf a@ém?rgtn,lstr@@p@m' mgeclinagoni st, corticosteroid,
or m xture thereof. 25. The device of claim 15, wherein the 5-HT3 receptor
antagoni st is selected fromthe group consisting of ondansetron,

grani set r @A, The koS elaim A3, wihtrathehe agent bftie ddsdgaToint u 5-BZBSEEHRRA .
ranosetron, lerisetron, indisetron, itasetran, pal onosetron, [anosetron,
al |l osetr oﬁI}ta&WHStn?%?fl 1pQid; lgggeptor antagonist, dopamine antagonist, corticosteroid,

or mixture thereof,

25. The device of claim 15, wherein the 5-HT; receptor antagonist is selected from the
group consisting of ondansetron, granisetron, tropisetron, dolasetron, hydrodolasetron,
azasetron, ramosetron, lerisetron, indisetron, itasetron, palonosetron, lamosetron,

allosetron, and mixtures thereof.
26. The device of claim 15, wherein the 5-HT; receptor antagonist is granisetromn.

27. The device of claim 26, wherein the antiemetically effective amount of granisetron

comprises between 0.1% and 15% by weight of the skin-contacting layer.
28. The device of claim 15, wherein the permeation enhancer consists essentially of
15% or less by weight of the skin-contacting layer of a fatty acid ester of fatty acyl chain

length C,-C;s, or mixtures thereof.

29. The device of claim 15, wherein the permeation enhancer consists essentially of

15% or less by weight of the skin-contacting layer of isopropyl myristate.
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26. The device of claim 15, wherein the 5-HT3 receptor antagonist is

grani setron. 27. The device of claim26, wherein the antienetically

ef f ect i vewermasnt245vf grani setron conprises between 0. 1% aod/us20dshoys7eei ght of
t he skin-contacting | aye 28. The device of c]aim 15, wherein_the

per meat i oAVehhafwEse cbfdi@ms%% Fadlacs spmarisipe prckegmedrescring heling GReHng t he

ski n- cont gﬁ%ﬂg eAVFHceQb aft i cﬁ(xfdﬁaﬁﬁ 'cgnjgﬁén% v9iftl% 81?4 <§rybo@1’f ¥f (a\?\%&h&ﬁt&ﬂ% h

Cl2- C18, tures thereo evice of claim1l ereln
per nmeat i oro thnhairddnal o Iasﬁlsmsaoes‘smhthaabﬂeytesa T35 o8 cmesleels(bbympbrrghhngxbn t he

ski n-cont act.i er of .iso device.of claim 15,
urther o SRIPRSide, SRR G STIRE IR P BT W3t SE0Es F BERGE GBS ng ¢ he
device to an individual in conjunction with one or both of (a)

adm ni stration to the individual of a pharnaceutical that creates a risk of
enesi s or 3tbyh¢ deng%anThﬁdabﬁlmaallesceﬂb%a@fﬂ&m\me dvistHer medi cal
procedure evi ce of claim 30,
wherein t eﬁﬂé%cg{rﬁ%%?ggéﬁl%égﬂfggg tnﬁ fe -eg\t/lﬁr(l: 30 mnutes or nore prior
to the adm nistration or i npl ement i ng 32 The device of claim15, wherein

the devi ce ortion of hu cadaver skin 168 hour s
mor e, ?o@bﬁgg"lgep?ﬁ ‘ﬁ gﬁ avhsreip dhe dexireg Whehy Ié’g ?‘Bﬂ’ﬁ]/oﬁr"f% Of]lux rate

remil ni ng cQﬁv\é@ﬁﬁh forapg hgérsrﬂr%&gﬂﬁrmldéé)df ﬂﬂ-}@&té‘@fﬁe‘fw%n "Bf®25 AdemiMe devi ce
of claim15, wherein the device, when app ied to a portion of Tntact skin

on an i ndithd fualate remaitéigs bawesy 1 ded 2§ gelsmBir fydi68 Tousmt Mee000 nmg/ day of
the 5-HT3 receptor antagonist to the individual for each day after an onset
period. 34. The device of claim15, wherein the device, when applied to a

portion of33i Nhaabviskbiclfith 85 widéid itklddvideQtvhen ﬁﬁﬂie@(ﬂo ﬁ@@mo%mﬁua%kmo 144
hours and then renoved, delivers between 10 an ng/ ay of the 5-HT3

recept or @ntaagehyidnakier ¢feheurgdeliverabetisen @ ard H%QO%#g/ Yﬁﬁthﬁﬁs]é? peri od
through 1%6&8%5‘ ﬁntgéérﬁgt b B % vidual for each day after an onset period.

34. The device of claim 15, wherein the device, when applied to a portion of intact skin
on an individual for a period from 24 hours to 144 hours and then removed, delivers
between 10 and 10,000 ug/day of the 5-HT3 receptor antagonist to the individual for

each day after an onset period through 12 hours after removal.
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