WO 2006/124807 PCT/US2006/018786 Transdermal Method and Patch for Nausea [1] This
.application gla@msdhespsiority of US Application 11/380,268, filed April 26, 209%;d3@dnptigation
60/682,25 1, filed May 18, 2005, US Application 60/702,744, filed July 27, 2005, and US Application
60/759,381, filed January 17, 2006. [2] The present invention relates to a transdermal device and
method for the treatment of nausea and vomiting, and more particularly to a transdermal method,

composition, and device contdims desmat Medodard HagBnier Dtédreatment of nausea and
vomiting fogya Sustaigec, ARIafof M. 3\AskBRAUEIS HAYEtEing Ftigaes; IRAUMEAE either by

chemotherapy or radiation suffer from side effects of the treatment such as nausea and )r(omiting, a

common cafmpit by gridisetionoS/asemsdr MrsiMan el 2 el GHeRRUA%Y Hreatments,
antagonists; RiSrlydroxinsPiHRIne ShiNeai3bereinaftar miardiaas 7seoownin’) such as

ondansetron, granisetron, trog_isetron, olasetron, hydrodolasetraon, azasetron, 1I[a osetron, lerisetron,
°k

indisetron, isetrorl i5a16iF6REIRSFITARA S0 Affdestsmahdrriftarngtie fwn as serotonin
receptor antagiaists ohRdd sndReepighAntag et paheaheeh widehsagministeted, either
parenterally or orally, on multiple days. [4] Natﬁ%%and vomiting ma Is%o cur due tqQ other reasons,
such as ol 8RANBIEDFBS Basa oK HBRPmdtion SRRHLEEX %‘%@??8@ 8f$ée@[£]6‘?}§iﬁgr drugs taken
by a patienfExamalesefdwas whighanay saustolamsea and vomiting as side effects are certain
antibacterial and antiviral agents, glucose-level-controlIi%bioac ve gggﬁts s&%\ as insulin and

amylin or thelr naturdP SR LM BB R A A G RO B B R Hi BT SIIHER Mglitinide,
thiazolidinegigingss bigesamide: dualdABAREI hageaistenRRARYs agoristsdanshiitiulir secretagogues.
[5] In any situation where a ?ﬁtient,is suf rir};ﬁ from nausea an?l}vomitig éﬁra{ a(ffimi{Jistration of an
antiemetic SEEMIE EAEREITY BRUH S At MBrE LRGN o thS Sﬁa??en FRtravenous (V) or
intramuscutagivbhad arinissration S dentmatyhmpracticalbigpbdrierses Rralk Mvtednad 4 dosages must

be given to the patient in multiple doses over time to achieve continuous antiemeti fits, although
these admirﬁngg?fBﬁ P&.}}{/‘gasp?ggf‘&‘éeﬁﬂ%%%‘{f‘ﬁéﬁ%ﬁ%&ﬁ?}’é@éﬁ?& ?ﬁ?‘ g?\t i%rrlﬁelﬁgrggge%t% %6 itionally,

since nausea=aagonamitingang thallengingdseavessiesentiepelmasmis, dsensesveffective if given

allosetron and mixtures thereof, known as serotonin receptor antagonists or 5-HT;
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 by a
patient. Examples of drugs which may canse 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 PPARev/y agonists, PPARYy
agonists, and insulin secretagogues.
[51 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 continuouns 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.



prophylactically. WO 2006/124807 PCT[US2006/018786 [6] To cope with these problems, there has

been an atteppiskpibagawlate a composition of an antiemetic agent in the faroesbarichessso that the
antiemetic agent can be administered transdermally. [7] Attempts to develop a transdermally
administeréd antierettoryeithiibsas midddmstibensrodsibass Fortsraphpefosomigtpanetration enhancers

used i Uagsdanal COMRISIIONS(P:dertePANSRNINTHER M IiaNaN. AlsaRls, whish are often

needed to s ize the antiemetic agent for transder applications, are also Irritating to the skin.
Also, becatme st sdpicideptdtivmetemeatiicohol, sustained delivery over a period greater than a few

hours is diffigult to i r ifj iS1] i ' low
viscosity is[f?ﬁsed, tr?ﬂ%\g%g ﬁg{,%%%&gg rc]?régjgr;\sdrrlzglgyi/l&eaﬁsiIy 3%%Q%ng%%{%qgﬁ%i%%%L#lg\%gﬁ%%aséllessening
the desired>preamreidotyidairatfestp]g] Omepetfdrition admimvetersadioniensdegeats transdermally
have includg, meﬂg?gg%a&apéi&?éés,rﬁ&m@s%ﬁiﬂ%ﬁ%&fﬂu%&%ﬁﬁf@%&m&%@%@wo

enhance the transdermal pénetratiofn of the drug. Current art describing transdermal antiemetic

treatmentsseftdnliee thresib amagtiniekamg lordr vrscagehtsnb cthies dupelspititipminiae kiels. Typical
delivery of such Agents has, ﬁ\féﬁm%%\e!iQ%Hﬁ%ﬁ@é‘s{g{ﬂa&&ém&méparg@}maigr%ﬁabi"ty of

the active agent. However, salt forms of antiemetic agents have relatively low transdermal

permeabilitiean aderitiswikfic difio Bt Hiaydigierapaisice prsdaalaenper iosueramehpefisd. Use of
the free bage (BHR {5l RGN, RELANSIHEISARINGE I FUEARHEHAING L) SARRIdREET,ER,He unstable in

the dosage form. [9] Thus, it is desirable to provide a transdennal compasition of an antiemetic agent

which is sirhsiefsaise, noHifhtatey oinedlkiesird whensalppeabatfachlace on the skin for 24 hours,
two days, thgee dayg Qe Mers{of.CRRHNHQESH ARG SIIECIVRL  RIEYSRING, RIVEliRLaTing or treating

nausea and vomiting. Moreover, with modest but functionally significant concentrations of active and

permeatiorrenmaisatad apRlivrbioatHerases 96 s qrgh sidheds siramicteelme tevibneiliateea patch that
delivers anfiemeliciagentRUekAVarySHbRMIat e Patieds VeriRinaindelyeneas

measured at the blood level well after removal of the composition. [10] Extended delivery to the blood

has been réjsefraentpaliarifngipahsacnmalciana) selicescmatoaiavsdhsiansdic dititer. See, WO
2004/ 06914&&/6“.'“1‘%%&11 delivery of such agents has been attempted with the salt form of the drug

to maintain the stability of the active agent. However, salt forms of antiemetic agents
have relatively low transdermal permeabilities, and it is difficult to achieve therapeutic
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 fransdermal 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.

{161 Extended delivery to the blood has been reported, but using transdermal
delivery devices that Jacked 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

-7



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 -2 benefits are achieved using the
teachings of the current invention but using modest but functionally significant concentrations of

permeation, gaiancer. a%Hg] (3R adrat aspag dners inpravieddnasse gl gompositon

comprising: | an a fleme fiective amo untofab receptor antagonist; ii. a permeation
1on 1Can concen rat1ons 0 ermeation e 61 g ; {
enhancing amoun rmea Ion enhancer comprising 0 10 15% by weight of the skin-contacting

layer; and iii. an adheswe, in the manufacture of a medicament for the treatment of acute, delayed or
anticipatory emesta48iRag sustained period in an individual, wherein said medicament is to be applied
to a portion{d¥dhtalet a gkin oparivbosasonothédeinidividual fopRadhdarsorpnore’; and wherein a plasma
concentratian of the 5-HEJunsgeegtoniarfagomshimatheragétiicatiyedectivaistange is provided for
period of time from an opsehtimRiekdRPUSREMerg-atienihe-aampo stinRimpmeyed $40b] In a

second aspgeldiarerimPipKdad.Argmpasitign for transdermal administration of an antiemetic
comprising:;a skin- contagygghggmposmon comprising: L an antiemetically effective amount of a 5-HT3

receptor anta OnISt | eat n en tﬂg amount agermda\?vt\f}]eog enhancer comgrls%nlg 0.5% to

Lt a reo amne reatmento ute Qr anlicipalory emnes
15% by welg COFRE KK oh ac a er and Iji. an when g T éstoaportlon of

intact skin &F‘éﬁtfi H‘ﬁcﬂ\ﬂ%ﬂi’g Iy H’é é{ﬁﬁfﬁ%ﬁ’r@ﬁ?&{féﬁ‘erﬂ% t85’ﬁ1?§’é’§“cffbtﬁ E)PSW@BQ%HE fhdividual
with a plasriidrceneertramsnhefiadeigum fo ?éé@b‘fér‘”‘dﬁ?&'goﬁ?éﬁﬁeéetﬁérélﬁ%%é%‘PﬁF‘éf?é‘eﬂ\ig range for
period of tinte frdil amcepisettingenier IR hibensoriqabreliitéyehengoinpsidon iy remul/edifroe] In a
third aspectirthese dasprovided 2 ldewice tordrdrs dermabprieéventiemoadelioration or treatment of
nausea ancjuiting inamdndbdduabwicheampiises ppais e amnpasing: Anshippartlayer and b. a
skin-co ntacg%m@rcggmgﬂgng:

a skin-contacting composition comprising:

i an antiemetically effective amount of a 5-HT; receptor antagonist;

ii. a permeation 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 24 hours and then removed,

the composition provides the individual with a plasma concentration of the 5-HT; receptor

antagonist in a therapeutically effective range for period of time from an onset time to 12 hours or

more atter the composition is removed.

[10¢] 1In a third aspect, there is provided a device tor transdermal prevention, amelioration or

treatment of nausca and vomiting in an individual which comprises a patch comprising:

a. support layer; and

b. a skin-contacting layer comprising:

i an antiemetically effective amount of a 5-HT; receptor antagonist;

ii. a permeation enhancing amount of permeation enhancer comprising 0.5% to 15%

by weight of the skin-contacting layer; and

iii. an acdhesive,

wherein, when applied to a portion of intact skin on an individual for 24 hours and then removed,

the device provides the individual with a plasma concentration of the 5- HT; 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.

[10d] In a fourth aspect, there is provided a kit comprising the device as disclosed above, and a

dosage form comprising an antiemetically effective amount of a corticosteroid.

[10e] In a fifth aspect, there is provided a kit comprising the device as disclosed above, and a

dosage form comprising antiemetic agent(s) in forms adapted for oral administration or injection.



i. an antiemetically effective amount of a 5-HT3 receptor antagonist; ii. a permeation 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 24 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 hg%régd of time from an onset time to 12 hours or

more after BHE deviREOSErE\RILE THBAFITR ot ARSIt O HEFRREABYRIAF YGE B mprising the
device as digglisedabaresiatera Hosaua famdcomprisiag amantiemetitatyceffgetivesamount of a
corticosteroid. [10€] In a fifth aspect, there is provided a kit comprising. the device as disclosed above,
and a dosé@@lﬁﬁﬁ%t@(ﬂﬁ’ﬁﬁ%ﬂ%’gﬂgm@?ﬁgﬁe 35&&%@%%?&%%%&8@%? PP RTIZHER Gn or
injection. %ﬁﬁ@@@m@ﬁd;@mgﬁgigglbodiment is a method of treating acute, delayed or anticipatory
emesis for a sustained period in_an individual, the n%etho comprising: applying to a portion of intact

skin or mucosa orfthaHARAHGA G BANE ARG éé“lg&%ﬁ%%qmﬂ% WHENEShg: i. an antiemetically

effective amount of aenidZBoieepninsng EeRisbiparPRENGAtANAbANGINEBME VIIalpaINeation
enhancer compri_sin? 0.5% to 15% by weight of tge skin-contacting layer; and iii. an adhesive, wherein
[

a plasma cOWCRRERE6H B HinsCRRFFTBERSF 4 gonist in a therapeutically effective range is

provided fogiperiod@htimei{r@m an onset time to 12 hours or more after the composition is removed.

In certain embodiments, 12 or more hours %ﬁ'@rg %oving the composition, gne applies a second said
[ ij

composition? AL PAASIAR PR CERFRLOR BSAP Fe ABRI b FERRCY Hhafdpeutically

effective rangeisvereviged inopriadwiinsaifsomnas asciiinsdotirehous sunasember the second
said composition is removed. [12] . In ce tehi%w emhodiments, the 5-HT3 receptor antagonist is

administereflA WS ORBASHRRE AFBAYEF atiCHTER SURREBIMHE LA AR BRI Yarate form of
administratiggmbi3deArdiiansly fyavide disltecampasiticaior drapsdaomal eiiinstatar of an

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]1  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:

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

ii. a permeation 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 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.

3a



antiemetic comprising: a skin-contacting composition comprising: i. an antiemetically effective amount
_of a 5-HT3 mgeepigy/aatagonist; ii. a permeation enhancing amount of permeatignsesisangegecomprising
0.5% to 15% by weight of the skin-contacting layer; and iii. an adhesive, wherein, when applied to a

portion of intdtfkkin SHARFHRIVIES 1~ S8 ek BrisdrE R RFHEHIBnBVEH rEie R 6fposition
provides the ingividupbividneplBRMA cRREE Al ofdhe [IHIBKREERIRL APALNSLHN Ring:
therapeutically effective range for, period of time from an onset time to 12 hours or more after the
composition IE&r&FEPEE BEH 9 PbMEIBE PIRS HPEARPDRIPETHE [14] Further provided is a device
for transderrnal prevantigRnaAMelioFiRR o HeRIMest ngqqg%@pq)ygﬁ@g%iig;an individual which
comprises a patch comprising: g?%a support layer; and (b) a skin-contacting layer comprising: ' i. an
antiemetically*effechWRERGHAE a@%ﬂ%‘é\é‘&tﬁB?ﬁﬁ@%ﬂ%;eﬁ?hﬁnﬁéﬁﬁ%ﬁﬁ’ﬁ%ﬁﬂaﬁg iy Birfount of
permeation enpaRGe eOmMBriTInd-8:hlettaglaYerpwveight of the skin-contacting layer; and iii. an
adhesive, wherein, wher) applied to a portion of intact skin on an individual for 24 hours (or more) and
then removedthe Btd¥ides the individual with a plasma concentration of the 5-HT3 receptor

antagonist inahihierapenticallyaifiectiyve sangeoitnpetigeoblme Her dml gos el tve-iqdkdieys or
more after the deyice is removed. Brief Description of the Drawings [15] Figure 1 is a graph of the in
Vit o of OF A LI S SEARS RIS LP LR A bRIFAER: G TS oAt prosent
invention. [16-Hg8iecisoa gragbrofihednhdtipeouauiativeclewy ety of @ranseuT thne Uehn Ayman
cadaver skin usin%san errt;%odiment of a o(l)ge}éﬁipe ofr(({%e.gresent inveénion. [17] Figures 3 shows a
pharnacokindfEHrofe Botaf ey Ui TgA e S ARECHHISAI “etailed Description of the Invention

[18] As used herein, the term "5-HT3 receptor antagonist” refers to any of a class of drugs which act

as 5-hydroxytryptamin ceptor antagonists to provide an anti-nausea
y yiryp Br?ei[%esgr?pt?on ogfthet]gr‘z mes

[15] Figure 1 is a graph of the in vitro flux of granisetron through human cadaver
skin using an embodiment of a device of the present invention.

[16] Figure 2 1s 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-HT4 receptor antagonist™ refers to any of a class of
drugs which act as 5-hiydroxytryptamine 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.

iz20] 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



and anti-vomiting effect in individuals. [19] As used herein, the term "antiemetic” refers to the
_prevention, wmetigratigor treatment of nausea and vomiting in individuals:{2Q]Asouseshierein, the
term "antiemetic agent" refers to a drug or material that is used to prevent, ameliorate or treat nausea

and vomitingdrbinelivietiedsio [21§fAstiseth Regaianitse eémiatgatidneticaliydirst v dmbunenefers to
the dose or_ bigod eyel, (depsnding:an: e cpnelnt an,agiemelis agent-Ratpsovidas eelief from

(including amelioration of) nausea and vomiting in an individual. In the Case of blood levels, the level
that, if appri¥iatelysusteihedcirobivitssrelinfifrafnalheafeintpanienozatonol sad deeledfg:vomiting in
an Indvidu 35105 AMOUEbIS ARSON Uik SHNQ-2 RSO0 PRI LIR0NGOIATRS can be
expected to be eftective in Segment(s) of a targeted patient/subject population, and can be such an
amount divickttdebpigsread bneiste muhptsrsotblahviaty ded/idessor vehicles. [221 As used herein, the term

Andividual” gefers 1o &0 mRMmAL A gldasmIRUL IgHiRIIAN. Rumaps RAdGi e pEmates,
livestock an{ SF &? i '

ports animals such as cattle, pigs and horses, and pets such as cats and dogs. [23] As
used hereirtrahedterml'derdet timempasiice ihanind ersrlappiicitisrtisrmpdc i d#val device or

compositio o@ﬂti d&%@ﬂ@d‘{ﬂ%@@nﬂmﬁﬁé‘?g%@H&fﬁecwe amount is obtained in the individual's

blood. [241 As used hereln, the term "permeation enhancement" refers to an increase in the

permeability2sfiskin thsarsh@hapeitithadem iPeragHese sebasr PR ARGHSEARBIBEM AT BSmpared to
permeability, of kIR 1A, fe same halaasulir.agenl s e pbsanee phanRemmaian.Ruanes (). 12

As used herein, the tefm "permeation enhancer" refers to an agent or a mixture of agents which acts
to increase thenpareddamitmnesiisysiiisitn teeiptate hgemeriocpay dsEir REPENT tAB2erm
"permeatiorbg%q%gﬁg:m&)(efers to an amount of a permeation enhancer which provides
permeation enhancement throughout a substantial portion of the administration period. [27] As used
herein, the fiBfhse "pbitisaddiarastaxisrciarsnsai e iRbansrearsieThiad AESTEIRET SRI% BFmucosal

tissue. That grea-willweial - RedndieFangs ALkl Ry R AORROW heRSMFe agents.

[26] As used herein, the term "permeation-enhancing amount” refers to an amount
of a permeation ephancer which provides permeation enhancement throughout a
substantial portion of the administration period.

127} 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.
[39] 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.



[281 As used herein the tern "salt" refers to, but is not limited to, pharmaceutically acceptable organic
_or inorganicxsaksesiyaal inorganic salts include hydrogen halides such asshydieshlongess
carbonates, phosphates, sulfates, hydrogen sulfates, hydrobromides, nitrates, and sulfides. Organic

salts includé3Hut ar*adehfhiedin therhrasiiionsdsrawhdevrr)eeatdisiansnopaidloxie and
polycarboxylie acidg.sushias:arelis @ﬁﬂnm%%%m%%ﬁq&qﬁép@mg RGichisHeLUIGACd, fumaric

acid, citric acid, benzoic acid, cinnamic acid, tartaric acid, and the like. [29] As used herein, the phrase
"sustained MgeSIEribRCTEREY S amPBEiiduahs §koPT MBFEENd will typically intend a period in the range

of about 48 ghy 2 hopts Q.4 88bRUE. {31 Petisadlateiratbs tarn taesdermalygigrsde both

percutaneous and transmucosal administration, i.e., passage of a drug, such as an antiemetic agent

through a 58S SupasedBPRebA B EaReAS IMEAEPTRIE roREnasiast IBrAkERIIERER mucosal tissue
into the systaRigs&irgiationo hWRRARH 24804 REIHYS2006(04 87 86134k Asvaedihesein, the

phrase "transdermal device wear time," or "patch wear time" refers to the interval of time during which
a transdernf&E dBVBE % maintained in place on a portion of an individual's skin or mucosa. [32] As

used hereingghe term sRREGUEBRSAUSY BRORaARIG R &i1a thenahilty R fedigdapassithrough a
body surface or membrane such as intact unbroken skin or mucosal tissue into the circulation system

when formutS Redtah SEmdse Bvitesd iR thbewsar 45 fieiadiskir HersHiyee term "acute nausea
and vomitingjidelsies i) ausaad)dr vemitingtingan indiyiduakipsiing 1PdesRddeeursaltestie individual

receives chemotherapy, radiation, or drug treatment. |t may also relate to post-operative nausea and

vomiting and%® YAEKERE 3R (ORIAGS PESTIBRTIEFEIHbIRA IsRmTaetomsipastised herein, the term

"delayed napsga anchyQRNENG dRIARS P adshgANthueMitiag, thandpe Meual |eeHEHRGMP to five (5)
days after the individual receives chemotherapy, radiation, postoperatively or post drug treatment. [35]

As used herdHI{HS @A BAfEHbA FatRe AR Y UsH R e dls BaiydurisRed Sponse in an
individual aftgeshenogliyid valiiaeaiy s shenainaiampordalion.aiiig treatment if the individual

expects fo e[)ér.%?“encfisnl?s%%eﬁerae?g, \tll?er?grl'r%g“anticipatory nausea and vomiting” relates to a
conditioned response in an individual after the individual receives chemotherapy,
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-HT; receptor antagonists, examples of which
include ondansetron, granisetron, fropisetron, 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



as a result of the treatment or if the individual experienced nausea and vomiting as a result of
_previous tregimmos:2Aqticipatory nausea and vomiting may also be experigneack pastapaiatively or
as a result of motion sickness. 56] As used herein, the term "skin-contacting layer" is a layer of a
transdermatdguviseatinrcotatitgekinlbe prasosanTsTlion alsesckiesii dauieraadmeans the rate as

modeled frcmr%%gli[?&{m§ Qfdhendeyicede human. cadaygsskin. [38] The present invention relates to

methods of preventing, ameliorating or treating nausea and vomiting for a sustained time period by

the transdefd%l adrimstreibiod of thrmspreriduisahion Frréfapieriatbupeieivedindie Biedent
invention arg, in e, ifapsdesmakievisgidhe diradassdone-eh - HiRfesanlonaNiagenists; examples

of which include ondansetron, granisetron, tropisetron,.dolasetron,Fg%drodolase.tron, azasetron,

ramosetron eREE BALRTEISEIRSHS - iISEPER P PIbTOSEH M RS aRtromi smsdBad HeplhichiB&ures
thereof. It will berksaoonizad;thatdiiesradminisiieliondhs a0ReniRiadlb oI Similarrealseor

metabolites as are formed given other means of administration or the -6 WO 2006/124807
PCT[US2008/PES7EE S dmmiStliishos teaking pauscrdd B aR A8 HYFEI4R8S to devices and

compositiongf@;bgs Wit the spethedetthainyentionI2R ithsseethodiehtbe prasens, investion is

effective in the prevention, amelioration or treatment of nausea and vomjting due to chemotherapy,

radiation théhayetbadarupticest s aircmetbrf gitiensdamp sdiS Saifhd teat oA S his

method involves theifranedermal agdnainjsitgtion phan sgatiamsticeasnt@yanihecomge of days, itis
effective in preventing, ameliorating or treating nausea and vomiting for an extended time, Additional

benefits of tHeTptEsReTRBAtigei e ke A bt guRticd At d b sphaned; Srfes cilenAfdReAf R rolves the

placement of gi{ransdenmal geyice nyhisBinsamneembrdisaensd;imiaditpipaeiotenfidn, 6, 7
days or more; patient protection from nausea and vomitin%;rom the time the device is applied until it

is removed, Brifareshe hesdipkorodecta R Ahs G T theng Geop rduevan e, e vise Foloved;

increased patigphearfidenesdaiaave hahespital prsactoysalice aftershamatianseydknowing that
the device will prevent or reduce nausea and vomit_igzg%. Additignally, the device can maintain blood

levels of thel¥fieridhe AmisH QasRISBethesIRFBHERN S HSRE¥C JARER TOHbM Sy RN ed-

some embodiments, after wearing the device for 24 hours or more (or 36 hours or more,
or 48 hours or more, or 72 hours or more), blood levels are mamtained 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
1V; 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 embddiments, the patch provides a flux rate of 1 pg/ cm®/hr or more
(such as between 1 and 25 pg/em?/hr) of the 5-HT'3 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 ug/em’/hr or more (such as between 2 and 10

pg/om?/tr) of the 5-HT; receptor antagonist for, after an onset period, 24 hours or more,



some embodiments, after wearing the device for 24 hours or more (or 36 hours or more, or 48 hours
_or more, or Wbtmosamsenore), blood levels are maintained in therapeuticallycafes#ivevsige for an
extended period after removal, such as 6, 9, 12, 18 or 24 hours or more. Since the devigﬁ7 delivers the

antiemetic 481Wat & EaRIE ofie d2 BRI RS B G ST i AIERIRE TP Bta S EIEEh Hafshea8iwhien the

agent is admigisterathfoLEXBRRDY: eiierefore, the method reduces side effects, such as
headache and constipation, sometimes experienced with gther forms mgm'nistration. 40] In certain

embodiment&Zkheraletrrtaineaesine i Hif el i erprae et SrEtay ST aps ed within

24 hours of anplicationn 18 NP ebeppligatiene ik Foumsdfagnlicatieniwihndiftiugar within 8
hours, or within 7 hours, or within 6 hours. Such onset periods will vary,é' h the 5-HT3 receptor

antagonist 4Pk R BRARSEIEIERIFR ASHRR B BT BREF A FHOTES S1 TS AL B AT & B ETehtO the patch

provides a fhpgrate il 2R MRIRotsUsh a8 hetwesnmhardo2d eicmarBrahie SHT3 receptor
antagonist for, after an onset period, 24 hours or more, 48 hours or more, or 72 hours or more, or 96

hours or moTetEP apbPHEHFs S hioPatcsy EAY #18 BrSEemo e AAS UGS P HAAYA OTE Rt
embodiments) ,ihaRaiemprevidesg/fux saiacrt 20(cn2day o more, (N hgiddyaineere 210D 10

tg/em2/hr) of the 5-HT3 receptaor antagonist for, after an pnset period, 24.hours or more, -7 WO
2006/124809%3‘%%@63’(&9@7‘%‘1@8(ﬁ'&ﬂ%eofl‘ &g{gé@é&‘ﬁoﬁ% ebﬁ’éoc())réﬁg%drsa%o ﬁghor%é’o?%more, or
120 hours ofmerg;TarddétAoMe Q50 1B HShuusal Mereajddikdntoaeainémbodionents, the

patch delivers between 10 pg/day (microgram/day) or mare (such as 10 to 00 ttg/day) of the
5-HT3 recepRSFanti e Clo AL MtV iR fo WSFF?’QF?%@\E‘@ fife 5 ?lrot‘?g 7 Sog?é, Hours or

more, or 72 Koufg RLROSEn R OrNae s armarecss. IR0 tesrecopaitedahdddhdaursor smotie, or 168
hours or more. In_certain embodiments, the g]raégh delivers between %O /da micg gram/day) or
more, or SOtﬁﬁﬁj‘é‘§}18F%Yé‘,ﬂl‘@éng§§/%Fﬁf S SRR AT BIERTE, %g%f&%} rMdre, 1,000 gg/day
or more, 2,0904a/dayenmakdsQRyaidayonmbichs 000 gitlassisenore, of the 5-HT3 receptor

antagonist to the individual for, from an onset time tQ 24 hours more, 48 hours or more, .or 72 hours
or more, or Sié%oursQ?WS@GBP‘EW@I&S%%&‘%%‘M%%3?%%%}1&6 % can b0

ours or more. It
will be recogpizedstak thernabuiy saulbkkin to the 5-HT; receptor antagonist in the skin-

contacting layer. In general, the higher the amount of permeation enhancer, the greater
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-H T 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 enbancer 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



to be delivered will vary with the 5-HT3 receptor antagonist. For example, with ondansentr_on amounts
“may need taviaezhighessiian for granisetron. [43] The permeation enhancer eeaviisetbeevice of .thef
present invention can act to increase the ermeqabi{ilg%)f the skin to the 5-HT3 rece5)to antagonist in

the skin- contdéing 1ayer I gene A RgRefIRe & o‘tfrﬁn8f%é’ﬁﬁ88%%‘?éﬁﬁ£ﬁ%@ FhtGreater the
increase in threesiints ﬁmmﬁé&bﬂiﬂgad‘tmgdwr eiﬂﬂgim@bamﬁxu)lf 01; pern&eatlorll e?hr?ncer, Ct0|d IﬂO\{YCOJId
the adhesive alsq.pccur, making it.necessary to remove ransdermal patch prematurely.
flow" is the ph%lwome%rgﬁ 4] alfg?é)lp T%%'%frﬁ%pr%ggr%\t/%ﬁ?%%tgﬂﬁ’ﬁgﬁpﬁﬁo‘g}i‘? %%qgﬁler or the
like. Also at mgiimroamofmmﬁmelﬁmﬂaﬂemﬁbh@bemwtheiﬁrﬁ&i@m@ﬁﬁﬂ%ﬂ'ﬁ@h@ﬂwﬁ;ﬁgamze
out of the matrix, thus limiting,its permeability. Therefore,.it is desirahle to usg an amount o
permeation 8%#6106%@? %%&”%&ﬂﬂ%ﬁg I%%u S %Fﬁé@g&?ﬁé%ﬁﬁ&v\?\)hil%@tﬁ?Wﬁﬁgﬁﬁl r
preventing adiw $isedold thow eigtltdriidp < eibtal bnatm'f' gSgapa?oemeﬂmﬁmb t@ﬁitge.ﬂ‘ﬁlﬁyloemf tge ptrizs/nt
invention, the, permeati ancer in an amount of 15% or less (or. abou 0.0r less, or abou 0
or less, or ak?g)%g %rgo/'? ’ogr%é?;%b?%%éutﬁﬂ%%pc?re@%%?tgraé%&%seﬁog% é}3|g55§$% %Bﬁfg% or Iess) of the
weight of the%h@ﬁgé@hwg)taillzﬁ?mposﬁtdmnsiﬁ&h)ltﬁ’/&;r:!&%grém pﬂmet&}zﬂj@?/@faﬁe’?d_ﬁug Wltgr?tj_tn R
causing significan hesive co w_or. drug.cr ization. eger eation ancer is present i
permeation-e};%réc%%lgr%%%nt. H%%&%@%%ﬁ%%@ﬁ%r - oA El%e ?ggéﬁila?éléiﬁrﬁ?ﬁ%ptﬁf an amount
of about 0.5%ntxgmuiss. (or about 1% or more, or about 2% or more, or about -8 WO 2006/124807
PCT1US2006.018786, | - ore, or.about 4-/0 or,more, or. about 5% .or more, or about 7% or
more) of the %\l/:gight oéltjl'l?eé %ﬁé@%ﬁ %&l%r%elgj%lrc o??ég%rgQ %ﬁﬂﬁﬁ?ﬁésgmgﬂﬁqe t-fllf"i]'vs“zf'e_ceptor
antagonist canrzenasmnity deeakipler frorwpsabdianandi oidha.| Averpiteitshde acrithe drelaws@with the
limit exclusiv Inclusive ofthe e i r fram to one, of the upper limits (exclusive or inclusive).
The lower e as e O he B B e sy SOREACtY A E e e SER SR A, 0 206,
0.5%, 1%, 2%, 3%sppeuddayThelpipiseH lintits Sna - tradactiop theewisigint art thisyskisntontsetingdayer or
the compositi 9 9 9 %, 11%, 10%..9%, 8% 7% qr, 6%. Again, these amounts may
additionally v@%r vj\[/% Btrtiéﬁ#igﬁ?%éﬁég}eggpqg?tlgﬁtgauégéﬁgt?n keepit ORI 8 app Ieg

to the skin or mucosa.

[46] The support layer acts as a support for the skin-contacting layer and provides a
barrier layer that prevents loss of the drug in the skin-contacting 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
mairix 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 capolymers, 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.



[45] One embodiment of the device of the present invention is a transdermal patch for application to
‘the skin or muzosaeteanzindividual. The patch has a skin or mucosa- contagtingusyesA'skig-contacting
layer" for simplicity) laminated or otherwise attached to a support layer. Typically, the skin-contacting

layer is covéf@ll by dirBrasvipiecatamsatiiinsnbutore s i Prorefiitiecilinstombttihgesytface and

keep It ceapifiidhisieplied, torihe AR CaMGaM: BTN SLARORIANTT Erleas Asppaort for the

skin-contacting layer and provides a barrier layer that prevents loss of the” drug in'the skin-Contacting
layer to the SEfRi#bfRENETHe ispateRanehosen for such support should be compatible with the

adhesive, dyyg) and-peshasiien:CRIANGeLANGSRAHILPedaiRBally REMMSRRISHO ARYsKRMPONents of

the patch. The support can be opaque to protect components of the matrix patch from degradation
from exposiriEGliFadistaTEREtT fIbiensR - shBpwadiBlfg Be espasibydhpiding to and supporting

the adhesiveiaeic Al SIBHICp PIRIE QIRSEORDOKAIR A MOKEMENEP! 2 R8190Y 5o the

patch. Suitable materials for the  carrier include metal foils, metalized polyfoils, composite foils or films
containing PYNeRMEESURH BRI atief terasimmahtsup dRibter- oM anlimitizecponpstar!
polytetrafluojagtvdensapiatheniiecdsamide.coppbumesmaalpthyieng methd-nethagnate block

copolymers, polyurethanes, polyvinylidene chloride, nylon, silicone "elastomers, rubber-based
polyisobuty EHECHGRHEIS (ISt AR ARC I AaFRiRBIALHS RS T RBRIR BURILPRIERE, and
polypropylengd Mfhiknessiiaba: QOB 0 QiR dneneaR. O BXaMBIRbE HSEd 1Jhe release liner

can be made of the same materials as the carrier, or other suitable films coated with an appropriate

release surfiecBlyBeagiaa A Pletitisrpcedcheliss My rasdatmpdpg drlbtsn enhancer
is typically agaiReishesiarof fatheasykochrit 'ﬁﬂ%@hﬁ?&%@aﬂ] cAleepohremparentphthe ester is

typically CI-C6, or C2-C4, such as for example isopropanol. [48] The patch can further comprise
various addVESh HEtifiEH GRS saREERRON ArfiRERE AN dife fihaliiskiBaranertosHerdhabtiditives

are generallikthase pharmasoutisalrascaptaile ingredients that are known in the art of drug delivery
and, more particularly, in the art of transdermal drug delivery. Nonlimiting examples of additive

ingredients ificllide ditfeftivesepidhardiBristecpiastersing teian sbaiiment of the present

invention, a patch device containing an adhesive, a 5-HT3 receptor antagonist, and a
permeation enhancer is brought in contact 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 k:nown‘ 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, benzyl alcohol, propylene glycol, glycerin, polyethylene
glycol having a molecular weight of 600 or less, diethyiene glycol monoethyl ether,
triacetin, N-methylpyrrolidone, 2-pyrrolidone, dimethyl sulfoxide, decylmethyl
sulioxide, 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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reducing agents (which can also include agents that reduce irritation to mucosa), carriers, and
“mixtures of theseo§orsexample, suitable diluents can include mineral oil, lowcmokeeudar weight
polymers, plasticizers, and the like. Many transdermal drug delivery formulations have a tendency to

cause irritafoH aftedprsiotige arehebisuret (heinsesrih B HIGOBECTHIES adestkefdPaifrritation reducing
agent aids ig achieving, A.AAMAGAIPR thahds Retigidolaraiad byt the SldnpaBkeasald4] For delivery

of the antiemetic agent according to an embodiment of the present invention, a patch device
containing apdizdieadivesanys M dEie BIeTeaN ApeS SiekBeas FurReSaRBA B HRaFRAsH R SR tght in
contact with,the £in.0% RS aba Selesiad PRUgh i inastiskidabmscashand is held in place by

the adhesive. [50] In certain embodiments, the transdermal composition (prior to application to a

patient) is exdBRUaMR P DEwatEr TACHARIFERBS dnEntdMnataliansdriml S5kl essentially

free of tetragiycolkalse kogu-asalycoiural rdessahyripfurine laalyethienalyeple) aneerain
embodiments, the transdermal composition is essentially free of a hydrophilic organic solvent,
including e%ﬁ%ﬁﬂ?ﬁ?éé’yﬁgﬂ%ﬁcﬁ%@%ﬁﬁﬁ%ﬁoﬂﬁ% ﬁeB%‘?f%? E}Bgﬁgﬁ%%%é%ol, glycerin,

polyethylengqghgabhavintadpalaeulasiweightotie08 apfessridietyl enegiiyealssanokityl ether,
triacetin, N-methylpyrrolidone, 2-pyrrolidone, dim | sulfgxide, decylmethyl sulfoxjde, digxane,
lactone or midhres tﬁ@?@lﬁ?ﬁf’éFﬁ%&‘ﬂﬁ?ﬁﬂg&og?fgg%%%%ﬁ{@n&%%%gf '%%?Sgﬁ?ﬁc%{%l}%}“aﬁ%éé%olvent"
does not ingiyledathercid eaiess afdatbyasit RhaioviendtbrG2x318. USvElppe, 05 et stgeddthat nominal
amounts of such,components, when the transdermal c ositign is esserc)itialllyr/l,ftree th{ﬁ{eﬁ)f’ may be
present in aﬁ%@ﬁfﬁ%‘%%@ﬁ@ﬁf’%ﬂftﬁ%@%ﬁt 6%?2%&8?&%%9%?3 AR AT R AMSURTS fiaving a
material effestpadenstiomibending, Siomge conshmesidgtat patekalrto thel aftectiewdseor

marketing of a transdermal device. -10 WO 006/12t4 7 PlgT/ 'I;%% er/@%]iBY 6 L‘?igtlﬁ another
embodimenf i BFEES AP R RBAT PRSI S AEHRR 36+ T Opravantish “ametioration o treatment of
nausea and {emdiggsclassth shemetivesdpyredagiatiansthe rapyijrsherd gl therapsilmotion sickness, or

p(_)st-operative r_eacti n by the t n_sd rmal a ministrattion of.a 5-H e% [&ceptor antagonist combined
with the adrﬂ?ﬁ??ﬁeéﬁ@ﬁ 8%_8‘5{08?;%”%}’&[.‘%}%1 s%]gﬁng’g?\}??ﬁ??ﬁl% B& trarisdermal, buccal, rectal)
1531 However, as carlier described herein, oral administration of anti-emetic
compounds can be challenging and may lead to greater discomfort for the patient.
Additionally, oral, TV, IM, rectal, and buccal administration of active ingredients
produce fluctuation in plasma levels of the active ingredients. Therefore, it would be
advantageous to transdermally administer a 5-HT3 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-HT; 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-HT; 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 moré, 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 another antiemetic agent (e.g., a corticosteroid), or the same 5-HT3 receptor antagonist
‘administeredby®apanate administration route. A second administration forgraapshensasamwsistered by
a separate dosing schedule, as appropriate for the given dosage form. [52] Concurrent administration

of 5-HT3 reduysiologitalp AvseP e CoHICTSEBIBRISTGOTHENE SR Bt e In ddSEHRESORGITRY is known.
For examplg, 145 5,029.059 (Sendefiglod Jdisepsemanmeshadoh paatmaniardinr prophylaxis of

nausea and vomiting, which comprises administering to a human or animal subject, granisetron and

steroid sucheagpiablaspbwrasieie ortepiatriacOdRNRy Ruptibrassiptsy SXECHEIEGF Sanger et al.
further dis%ﬁ}[ﬁﬁbﬁ?&?ﬁé%ﬁ@f@,@%ﬁ%l%&@& administrred onRllidesiatly, parenterally, or
fal a

buccally, with o ministration being preferred. [53] However, as earlier described herein, oral
administratisftetiphrbenearic @ psaAteRResR Efallenging and may lead to greater discomfort for

the patient.jsglditionaliys Ot sifeibukacialiandiducoh-adoyinig raitorial @ive: ingroieats produce
fluctuation in plasma levels of the active ingredients. Therefore, it would bﬁ]%a?dvagha eous to
fio

transdermalijsairhipsiasnd st irearPeain® FamiyorisiRiu L pIBVERGARES Ahliolaaid 8 Pieating

nausea anqiyeipiling: arddhan tRadminsteramantiereetitaly] effectivesrepay obawantiemetic
corticosteroid, which can enhance the antiemetic_properties .of the 5-HT3 ﬁ%e%%gger .ant{a\goni t. The

antiemetic coFtrRstslera WHh AR BRIEARYE AR TREGIRE RS GG st the

transdermajagpiRistdignaitardadilie recapiaf-aniagonishakafientihe ttifidbrecepter antagonist
has been transdermally administered for. one hou%ﬁ%more, 2 hou5§a%rtﬂ10re or 24 hours.pr more.

AdministratfTe e ioBE AR NS A5 Rt b s R 28P T2 Hotre & m%Peaj{ﬂ-]ﬁi ABGRE VS More, 72
hours or maseiR6&beditsoamaiaserd@@inours or more, 144 hours or more, or 168 hours or more. The

corticosterojd administration. may occur.as.a single dos or additional dosa b
administerelP&t sele RR?éWBé%%%W&H’é%% A4 Fﬁ%%%@ﬁ&%&&%?%i%%ﬁ%@ral or

parenteral refiesict; 4 Ariieprgiicabbyoastecotiimalitabte foithphimihisembbgdimesiteblihe invention
o e o e Sorameliasons me e oS U A
thereof, Dexarmethasanepnaymede/ hdthitistyrédlas fegametbas onerafcybiollordre¢Hslfomenf a
pharmaceut(i:%?é%m hydrogen phosphate); lubricant (e.g. magnesium stearate, talc or silica);
disintegrants (e.g. potato starch or sodium starch glycollate); or wetting agent (e.g.
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);
emoulsifying 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

snitable 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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acceptable salt or ester. Suitable salts and esters include the acetate, isonicotinate, phenylpropionate,
‘pivalate, t-butyl Aoetatezotrioxaundecanoate, disodium metasulphabenzoateangd:sisesiupgahosphate.

[55] A dose of steroid such as dexamethasone for use according to the method of this embodiment of
the inventionitas foldedamasksybiévin theregigpositBsta20 takg perh dosag asumitP THioURit doses may

be administgred fom, .10, 4HMesRE Ik HaWEVehidbe axachass MihdsRrand@nthsmuite of

administration and the condition being treated, and it will be appreciated that it may be necessary to
make routir@sheasiRRs16ite Stbshge HRISTHT TNt gge and ieaight ebuibpatiBift, as well as the

hature and sevefity,Rf e cendiinpdapiaeireateshdblicowaasitionsiRr rmabadminisiatien of

dexamethasone, such as'tablets and capsules, may be prepared by conventional means with
pharmaceuR¥ENGCHCEED PR BRENBFE such as binding agents (e.g. pregelatinized maize starch,

polyvinylpyrggégdonew%&x%@éﬂw&ﬁbﬂm@%@@Mﬁﬁ)@ﬂﬂﬁﬁﬁ@d@n&@&tp@@hrﬁiﬁfpﬁmlline cellulose
yar

or calcium ogen phosphate); lubricant (e.g. magnesium stearate, talc or silica); disintegrants (e.g.
potato starcHBiSBRRIAYSIHeR M ate); or wetting agent (e.g. sodium lauryl sulphate). Tablets may

be coated by methpds welhkngwh i dheyasteddquishrepasatians fisdsersf admimistsatipimmay take the
form of, for example, solutions, syrups or suspensions, or they may be presented as a dry product for
constitution with water or®8{A&P4itable vehicle before use. Such liquid preparations may be prepared

by conventional mgans withepharmacetlicaliyoseenialle agditived suehaseusprodiagagents (e.9.

sorbitol syrup, cellulose derivatives or hydrogenated edible fats); emulsifying.agents (e.qg, lecithin or
acacia); non-aqueous veHffe (BPLAFERE B I}S(S’chgtmfﬁ ’éﬁ88f1°&]ﬁrp%1§§%ﬁa‘1%5%¥getable

oils); and preservatives (eagidegifiylarfipiomy Rt iexnyieq2Qatas pasbrbic acid). The preparations
may also contain buffer salts, flavoring, colorin d sweetening agents as,appropriate. [57
Preparations for or]étf'admﬁﬂﬁ@ﬁ@ﬂ%?%‘f@t%gﬁf&%sﬁ?&‘&“ﬁﬁa@%@%ﬁ%aﬁ%c Hé%ﬁé?gél n§i[\°}ﬁé({élontrolled
release of the active ingregieylic§pSlifrdr paresieratadministsatibetitheisbenpositions may be presented

in a form suitable for bolust}i?r#lection oér continuou infugionlFS%rorg]{ull%tionoslfg&jnﬂ'aet%tsion may be
presented in unit dosage BRI 82§ I &SHTHGE S ORPRB IR LSRN doRe L bhtaers, -12
polyurethanes, plasticized polyether block amide copolymers, plasticized

styrene-butadiene rubber block copolymers, and mixtures thereof;
is applied to the skin or mucosa of an individual in need of anti-emetic treatment 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.
161} In another embodiment the present invention provides a method for the
prevention, amelioration or (including amelioration of succeeding symptoms following
prophylactic adminisiration) 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-HT; receptor antagonist combined with the oral or
administration by injection of anfiemetic agent(s). The antiemetic agent can be selected
from the group consisting of 5-HT; 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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WO 2006/124807 PCT[US2006/018786 with an added preservative. The compositions may take such
\ forms as susgensignss®olutions or emulsions in oily or aqueous vehicles, aod /et
formulatory agents such as suspending, stabilizing and/or dispersing agents. Alternatively, the active
ingredients fRRy BERSoNBET I8HARSHE saduSliar admaistaiah witlepiting gelaatsiopyrogen-free
water, befofpdis@ faqhinAeran-ambedisnendaaldhis nepiag atapsdatmalpatch with a skin-

contacting layer comprising: i. an antiemetically effective amount of a free base of a 5-HT3 receptor
antagonist; - 1{5’@% ron-enhancing amount of a permeation enhancer selected from the group

consisting gkigopromyldmy egtairiisen' e Raliiiaie Qs aeid il fathh@srkahaiplangth
C12-C18; and iii. an adhesive selected from the group cansisting of acrylics (including alkyl acrylics),

vinyl acetatSsMARIRIU RISy nth &tEThsh ERbo S RinbG Ay EooERIRses g ne do35BivEidxanes,
polyacrylategimpolysiatharemplasinizedmalyethruhinrle pmigde copelyametsinlaaticizrd

styrene-butadiene ruhber plock copolymers, and mixtures thereof, is applied to the skin or mucosa of

an individu&fa}ﬂsﬁg%‘&a fi%ﬁ?emwaq’[?g&&ﬁ%% iw’ﬁlll'é\iegrﬁﬁ}ﬂi &ﬂ‘ﬁ%ﬁ%ﬂﬁ@%ﬁ%ﬁemetically effective

amount of acsygiensia iaokidosteseitistonalagrihisteredaadhe indivicual iorenhancgtheantiemetic

effectiveness %‘t e 5-HT3 rec%ﬁ'%)r antag
[

gtnistgG@] In afugﬂtéher embodjment, the transdermal device is
provided todRtR& AT 4 SSyEmRM LT ticd ST ETanS ARRES (AR RRPSs SHEXAIRE RS of a kit. [61] In

another embédimenitba prede b inveniion mevide$'y MrethddIon thenpfexantiorbamgligration or
(including argt—:;tliﬂratiorélof slyecceeding symptoms following prophylactic administration) or treatment of

nausea and’rvco?l'nﬁ(ﬁ{éI ﬁeel{o ¢themotherapy, radiation therapy, other drug therapy, motion sickness, or

post-operatm}reacﬂgminwh_lae eﬁﬁp@dﬁamtatmmwmmﬁiaeﬁdﬂi@itecwme MMMS&Combined
it therel . S alen o iscien lepereie seerte) e hlemle saen
antagonistsectefzaming artageristssodr teostennitis] cordamy othei dnofunphatiantetidagent.
compound that creates a risk of emests, such as, for example, chemotherapeutic agents
for anticancer therapy, and surgical or other medical procedures that create a risk of
emesis. In a forther embodiment, the transdermal device is applied to the individual’s
skin 0.5 or more hours (1 or more hours , or 2 or more hours, or 4 or more hours, 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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In certain embodiments, the antiemetic agent is administered to the individual at the same time that
_the transdewaeatmeniesds applied to the individual's skin. In other -13 WO 2006/1248€718736
PCTIU82006/018786 embodlments other antiemetic agenT(s) are admlnlstered with a timing selected
to provide €& TR ] pagaor al ACResya MIKUreanc | tagsdoia Lpcliy BInutels
one embodmgntihe transdenmal deV|ce is prowded W|th an antlemetlc agent |n the form of a kit. In a
further embogdiment the kit comprises-lab. : aTs ic agent to the
individual at pbout the same time that the transdermal device is applled to the |nd|V|d ual's skin.
Examples of|the secosgyeianent includef@iesatesfdrm compri§prgiiatiamte or a separate
antiemetic agent as in the first transdermal device. The secohd dosage form can be, for example, for
administration orally, pdeiesiion (such as N, IP1aMeiC), transdermallys.buacally, regtally, or the like.
[63] In another emshndbnENs:Hee MRsdermal device is applied to the individual's skinjup to, for
example, 24 hours beforBdswe individual |s to be s@byected to an event thdtngreates a fisk of emesis.
Such events|include adminjstration of a pharmaceutical compound that creates a risk of emesis, such
as, for example, chemotherapeutic.agents for aBfifdacer then py,.and Ellilfgﬁ/eal ar_other medical
procedures that TpEsHe ’%Pﬁé!@%? THPRESs. | In a furtfitgPembodiment, the transdermal device is applied to
the individual's PERSPHES BB HNE AT RENG (hor-more-hours -or2-9r-more-hours—or4-er-mpre hours, or 8 or
more hours, or 10‘%?%?6?5&9?%? 12 qr more ho"t]rs) before the individtiis to be subjected to an
event that creafBS 3 fek.or emes er-tray; ong-term
delivery of granlsetro% psyuc YI%?tg tﬁterm ellvery is achleved by avoiding permeation enhancers. The
current invertlon plf&wde@rar(ﬁaﬂce that ncludes 30&h enhanger, but noddtheless provides long term
delivery, whilg #of sam R Hme- u.u...y trritationgReHAstabit ] tated with
enhancers. Moreov r i CETtain emeﬂodlrnents the Current device providés, on a device
area-normalized bagidyegtaeaacitiansdermal delivery.io the plasma as meéasured by pgak plasma
levels or AUC-(area-under-the-curve)-thah-a-device-that--corresponds-in-all-but-the-absence of
permeation enhancer. In certain embodiments, such

Components

[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 mryristate used in the examples
herein was of NF grade. The polyester release iner 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 7

[67] The granisetron base is dissolved in an appropriate solvent such as toluene and
mixed with the selected adhesive. The isopropyl myristate is then added to the mixture
and the contents are mixed until a homogeneous solution is achieved.

[68] The homogeneous solution is coated onto the siliconized surface of the
polyester release liner to the desired thickness. The coated release liner is then passed

through a drying oven until the solvents are evaporated. The dry adhesive-coated release
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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 hounry @ftesapalieation of the device. -14 WO 2006/124807 PCTIUS200a/043¢88s 78X AMPLE 1:
Preparation of Adhesive Mixture and Transdermal Delivery Device Table 1 Composition Formulation

O

A FormuiatiBieigs pavary s forste avenesd e then gapiinaied writhgbe DalkpBgRA & 5HED mg Dry %
Dr % Styrepgshuiadinne: 1ubbesidkUrbpresuissensitive adhesieifervlateninytagaiate - 43.8

pressure sensitive adhesive Isopropyl Myristate 3.01 4.07 Granisetron Base 3.05 3.05 Polyester

Release linf¥ 3515y gty 8 BhndesierRiareeh g1 4958 37 EaRTy e N 858 R S AST SR ABS 9

Formulation.B,¥yeke raparediysitigiheramouirisiaheath negympensetas/shawana ctable 1 above. [66]
The styrene-butadiene rubber pressure sensitive adhesive used in the examples herein was
DURO-TAKY @Ik % ey ?Q\?éﬂfaa|%‘7r?o%dr$§ﬂ8+?£iysﬁ%'?§%ﬂ‘&i“‘"é‘ﬁ§ﬂﬁ%§|%FFgPFé“gewater, NJ.
The acrylatghyisylaceiata Qigsssirersensitiveardiresivectised ainpthehexamples herein was DURO-TAK(r)
87-2516 adhesive, available from National Starch and Chemical in Bridgewater, NJ. The isopropy!
myristate u&ﬂﬁ?ﬁ%nples herein was of NF grade. The polyester release liner used in the
examples hgygin is Byailakltofiomslaepased, ilne.radbil thénalyasier backiegpigednistibationamples
herein is a\t/ailablg from 3M as 2610{. rocedur. tE67% 'I%h%%{?nis%tron Hbastetis diss(?Ivec_i in an
appropriate gghﬁa ?%acgﬂcgg%qﬁgﬁg # guman nmtation test, ound non-irrifating and non

toxic.

EXAMPLE 2: Test for Flux of Granisetron from the Transdermal Delivery Device

Procedure

{70} Heat-separated human cadaver skin was cut to the desired size and mounted on
a Franz diffusion cell, The release liner was peeled away from a patch made according
to Formmlation B as described in EXAMPLE 1 above. The patch was placed on the skin
and the patch and skin were clamped together. Receptor solution 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 gramisetron 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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mixed with the selected adhesive. The isopropyl myristate is then added to the mixture and the
contents arevonipoagl 1agd-a homogeneous solution is achieved. [681 The howogesesss sokiion is

" coated onto the siliconized surface of the polyester release liner to the desired thickness. The coated
release liner is then passed through a drying oven until the solvents are evaporated. The dry

adhesive-cagigslfiRlgasesibB P2 0PE 2480 TR TEAS2006/945i86 linei is removed from the oven

and is then Taminated with the polyester backing layer. The multi-layer laminate is cut by punching out
units of thek@¥@dd size and geometry for delivery of the desired target daily dose, or it may be wound

into rolls for

cut by punching out units of the desired siz&andigeanietry.
individual pouches aﬁ&@?&f”éﬂ%r later yse as patches Irrif

a rabbit irritap
and found nax

ftorage or transport to ano

il
n-irritatina-and a¥alal A“J

her Tocation. Ther

1z.ation ot —a.cda

ation Data [69] F

blled Taminate may then be unwound and

Thesapuwoamed|units are then placed in

prmulation A was tested in
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WO 2006/124807 PCTIUS2006/018786
13.3%

Patches were made according to the procedure described in Example 1 above

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

i Table 3.
Table3
Time Granisetron Potency (%ow/w) Total impurities
(% of granisetron)
Formulation C | Formulation D | Formulation C | Formulation D
To 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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EXAMPLE 3: Stability of granisetron in illustrative examples Table 2 Composition Formulation C
Formulationviln B124%367 Styrene-butadiene rubber pressure sensitive adhesivad:@304s736
Acrylate-vinylacetate pressure sensitive adhesive 43.77% Isopropyl Myristate 5.09% Granisetron
Base* 1.023%{ 3 049 Bofpiiter Rilg as andhashngran s op Brdns Bkikiy 413966 43.39% [71]
Patches weseiiagla: scegraifigetectipRines daraasenbed Mima@nplech Maayatusing de formulations
shown in Table 2. The patches were then testeg for granisetron stabijlity using the method described
pelow. [72] EAHHETP HEHARHL YA BRI OSSR S Bisauct s
assessed byitesting periodically for granisetron content and the total amount of impurities using high
performance liquid chromatography. The results are shown below in Table 3. Table 3 Time
Granisetron Potency (%w/w) Total impurities (% of granisetron) Formulation C Formulation ,1)

Formulations& Enfaiuiatictepn O 950285 0.25 1 month at 99.8 99.2 0.12 0.41 50C 2 month at
99.6 98.4 O.I’lﬁ}O.

81 I%QCC["IGS were made according to the method described above using the

ingredients and respective amounts shown in Table 4.

Ingredient/Component | Weight % Wt in finished product
(mg/em®) Compositian (mg/25 cm” patch)

Granisetron base 0.75 2.54 18.75
Isopropyl myristate 1.20 4.06 30.00

Acrylic adhesive 13.05 4413 326.25

Total 15.00 50.73 375.00
Polyester backing 3.91 13.22 97.75

Release liner 10.66 36.05 266.50

Total weight 29.57 100.00 739.25

[75] The acrylic adhesive used in Example 4 was DURO-TAK® 87-2516, available
from National Starch and Chemical in Bridgewater, NJ.

{76} A randomized crossover clinical study was conducted in 11 individuals who
received either a transdermal patch or an IV sélution 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 measuted 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 TV administration discontinued.

177] The results (Fig. 3A) mdicated that the individuals receiving IV granisetron

experienced sharp spikes in blood plasma levels of the graniseiron after each daily dose
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17 WO 2006/124807 PCT/US2006/018786 '[73] " -The-data in Table 3 show that the granisetron
“remains stadyle fosatdemst 2 months at 50C in the composition of the exampterafsivedmyersion with
little loss of _granisetron potency and low amou relative to the formulations at starting

tr : ‘and low ts of impuritie ]
fime T X AR PG IR0 100 P B AR SRS AL Skor G Wimethod
described ahavg tisingothkpingnedients ahgtasisprotive timouditddhoywdnihghle 4atches
Ingredient/Component Weight Wt in finished product (mg/cmz). Compagsition (mg/25 cmz patch)
Granisetronnl?)cc;;lrs%S %%33@49 18 a?&%r%&ﬁtgﬂ}r t‘é’(af%bmlf‘gg]%én‘ﬁ%l %}?ﬁ’é{‘tﬁgﬁ%ﬁ?}g 13.05 44.13
326.25 Totathba@d 50c7 IBHGHUDE aPolyedtcintraitkibip3dil dstnd 29 €17 Befreleaselingy 4466 36.05
266.50 Total weight 29.57..100.00.7.39.25 [751 The acrylic aghesive used.in Example as
DURO-T A B e R R S P R P e . e
randomizedherossotertiot pidahstudg svasiogadu ctédtipbhisudivid ugisoarhd asecelvee either a
transdermal r.an VY. selution o nisetron. .Each 25 cm2 patch ,was formulated to deliver 2
mg/day of g?gg%gg?%%g%%%é% ebétc ?}a“s%f%){raﬂn%%t Ef/v“élrl(ca% gg{ﬁ%&%ﬁﬁ%@ﬁ% ofindividuals and
left in place 049G ey sdioWidrich ginsécthemovate T Ved paiels of dsifeliomedeqyavik@day wash-out
period, after,yhigh the same, individuals recejved-grapisetron IV inonge-daily dosages of 2 mg/day
Individuals wﬁl)o r ce%/legg&e I{\}/ tyé&%ﬁgﬁ?ﬁ%&ﬁ%ﬁ&%&%&%ﬁﬁ ﬁlt?agr%g%ﬁ%%g p“aflff‘gﬁtfrIF fhe cross
over treatmend Biowgusidemaidvais ofigranizesnsmiforedll of the individuals in the test were measured

Bamiistere i of an SuAora 3 oy o e R eraton

discontinuedPPAatiS, reées i) (thig saav) fivgleencaeaharaindidivietatdd hoosifdrmey igrisisetron
entirety in the entire portion cited as if each individual publication or reference were
specifically and mdividually indicated to be incorporated by reference herein as being
fully set forth. Any patent application to which this application claims priority is also
incorporated by reference herein in the manner described above for publications and
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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experienced sharp spikes in blood plasma levels of the granisetron after each daily dose -18 WO
2006/124807 PCT/US2006/018786 was aannmsrerea anarne olooaplasma levels decreased very
quickly. On the other hand, the blood plasma levels of granisetron in the individuals wearing the
patches increased steadily and reached a plateau that was maintained until the patches were
removed after 96 hours, at which time the blood plasma levels decreased slowly and steadily, while
still remainifg'fi h&3F9peutically effective range for more than 24 hours after the patches were
removed. With granisetron, typical plasma levels were observed to be in the range of 0.1-25 ng/ml

over the whele-yeealtims anshiRidwaRdditiapal days following patch removal. Thus, the patch of this
%er%ﬁeutictgll L_ep;@,ctive range both for the entire patch
ed[

example provided a blood pl%sma {%ﬁl i%aE ! ‘
wear time and for more tRAADF RoliFa GRar Gt ¥4 1eb 1 ‘BUHIREABREURY references,
including but not lithited t¢ paErastpndgsarnsinapphoations, pieckaiithisespecificatnirinbierein

incorporated by referencepigothgin sentitaieiihtbeteotkgRerianisles,as deach individual publication or
reference were sp%cificalzl% g?}qeir;\gévidually indicated to be incorporated by reference herein as being
fully set forth. Any patent app ication to which this application claims priority is also incorporated by

reference héiéi§ IRAPEarHIMeTIBSEIBEGHHoVETSiealmHthiicid gnberRe &ne8ECiPAYAWhile this
invention hashkeerslessihgidayitean emphasisdipnweedaisaembaniaesisistowld Bepmbyious to those

of ordinary ?ﬁiﬁ I M A hat %@&%‘{)‘%ﬁeb’%é% g%é‘%h%%‘?&g%cféhaoﬂgs@@ﬁ?? gﬂ%?&&%eo' and that it

is intended that the invention may racticed otherwise than as specific escribed herein.
AccordingIy?tﬂ’%sm@éﬁﬂﬁ)‘?f’tfﬁ&ﬂj”dgéhﬁlIﬁrﬁgeli‘ﬁé&ﬁ%@@ﬁ@@ﬁﬁé@ééﬁ%ﬂ%ﬁ‘ﬂ?ﬁyﬁﬁﬁ@é’ﬁd scope of the
invention asradetinedrbyidbefotaimsdhdatifol dam-19 WWmatiisclainiec ks Phentieeatéaticomposition
comprising: éo%mw;wegﬁective amount of a 5-HT3 receptor antagonist; ii. a permeation
enhancing amount of permeation enhancer comprising 0.5% to 15% by weight of the skin-contacting
layer; and

yer 2. The use of claim 1, wherein, 12 or more hours after removing the composition, a

second said compaosition is fo be applied to a porilon of intact skin or mucosa on the
individual, wherein a plasma concentration of the 5-HT: receptor aniagonist in a
therapeutically effective range is provided for pericd of time from an onsei time o 12
hours or more after the second said composition is removed.

3. The use of claim 1, wherein an anfiemetically effeciive amount of a corticosteroid is

jurther to be administered fo the individual.
4. The use of claim 3, wharein the corticosteroid is to be agministerad transdermaliy.

5. The use of claim 3, wherein the corticosteroid is t0 be administared orally or by
injection.

8. The use of claim 1, wherein an antiemetically effective amount of an antiemetic agent

in a second dosage form is further to be administered to the individual.

7. The use 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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iii. an adhesive, in the manufacture of a medicament for the treatment of acute, delayed or anticipatory
emesis for a sustained period in an individual, wherein said medicament is to be applied to a portion
of intact skin or mucosa on the individual for 24 hours or more ; and wherein a plasma 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 composition is removed. 2. The use of claim 1, wherein,
12 or more hauss@afienwamaxingithe campesitionicasseeonthdaitroontpesiton iz tmbseapplied to a
portion of ir\ﬁ%sﬂ%n‘?"am%&?&% gpdt mgév&q#gbfwherein a plasma 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. 3. The use of claim 1, wherein
an antiemeticdlty effecfiveiamowheciation fiEGs texaiotes ahirheridoiberadsaimstered to the individual. 4.
The use of claim 3, wherein the corticosteroid is to be administered transdermally. 5. The use of claim
3, wherein the_corticosteroid is to be administered orally or by injection. 6. The use of claim 1, wherein
an antiemeticdifff &AM SN 6FHR ZhAHTEIRN R R RTIY S SUSHE b8 sAgR T % trther to be
administeretirtosthie ireddgintirasisredhe use of claim 1, wherein the serotonin 5-HT3 receptor antagonist
is selected from the group consisting of ondansetron, granisetron, tropisetron, dolasetron, 20
hydrodolase1t5_oxgh azasetron .raTo%?%ro.p\, tk%risetron indisetron itasetr%”% alon setron,, Igrmosetron,

e use of claim rmeation enhangcar Gonsk sennally o S
allosetron, and mixturés thereof. §v e useé %? clam T, Wherein ﬁ1e recep\for antagonist is

granisetron [SsThengighbpclamsisn-witdreinGirritiradataIBrereedty ef 4ay asy bEe EoRMRteroid is
further to becadministenedirdOmbhause of claim 1, 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 CI2-CI8, or mixtures thereof. 11. The use of claim 1, wherein the permeation enhancer consists

essentially Jfl 1508 YpeI058IBY e ARG EAISGHPACERIARARE COMRTH RSSS T A Yistate % or

less by weight of the skin-contacting layer of isopropy! myristate.

12. The use of claim 1, wherein in coardination with said application, a pharmaceutical

or procadure that creates a risk of emesis is further (o be adminisiered o the individual,

13. The use of claim 12, wherein said appiication occurs pricr to said enesis risk-

creating adminisiration.

14. A composiiion for transdermal adminisiration of an anfiemetic comprising:
a skin-coniaciing composition comprising:

L. an antiemetically effective amouni of a 5-HT; recepior antagonist;

il a permeation enhancing amount of permeation enhancer comprising

0.5% to 15% by weight of the skin-contacting layer; and

iR an adhesive,
wheresin, when applied to a portion of intact skin on an individual for 24 hours and then
removed, the composition provides the individual with 2 piasma concentration of the b-
HT; receptor antagonist in a therapeutically effective range for pericd of ime from an

onset time to 12 hours or more afier the composition is removed.
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12. The use of claim 1, wherein in coordination with said application, a pharmaceutical or procedure
that creates a risk of emesis is further to be administered to the individual. 13. The use of claim 12,
wherein said application 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-HT3 receptor antagonist; ii. a permeation enhancing amount
of permeation enhancer comprising 0.5% to 15% by weight of the skin-contacting layer; and iii. an
adhesive, wherein dehen applieasteapoitendpfittachskiorafandndivishahior24heuEs and then

removed, th%o%mﬁ%igﬁ)ﬁ&ﬁ%&%f@%ﬁ b%%é?%%@ avgg?cﬁ Qlasma concentration of the 5- HT3 receptor

antagonist in a therapeutically effective range tor perio ot time from an onset time to 12 hours or
more after tife YHRPORRINA8Femoved. 21 15. A device tor transdermal prevention, amelioration or
treatment of mausda@nthctiogiding toraprisiadvidual which comprises a patch comprising: a. support

layer, and b. a skin;contaglgh yRLEANRARAG. LABARIF D BLSRIEISCH Y ARANDt of 8 S-HTS

receptor antagonist; ii. a permeation enhancing amount of permeation enhancer comprising 0.5% to
15% by weight of tHe skin ARG TayER2aREY: 281 YeinatiPeMRRIRS nSIRBFEEFNERIENA portion of
intact skin on an individuad{@t.24 T sy avedotiien the sidvedntheticeidgerprovides the individual with a
plasma concentratign of thg gaktEdereceptor antagonist in a therapeutically effective range for period
of time from apﬁ:onset time to 12 hours or more after the device is removed. 16. The device of claim

15, wherein, e a SPFAPRP LA SPR A B ISEIURA B iRNERSHR 2R AR S ARCHHST removed,
the device previdessittbsinigiviguntaviths thslasmideahséhteati@siof thenberieBive cd pter ntdgonist in a
therapeuticalycefiertiveaanae ifer prrigh afdimefomanansetdinedsuls baurseh e alter the

device is rem.oved.1127. The device clg\im 15, wherein, when applied to a portion of intact skin on an
fime 10 T2 hours or more after the device is removed.

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-HT; 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-HT; 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 3-HT; receptor antagonist in a therapeutically effective range

for period of fime 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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individual for 72 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. 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-HT3 receptor antagonist in a
therapeuticadfy effdetive@mmigicidhperivdest ameldiom’an endes tinssage1 omoursrarrisioge aifter the
device is rerapuesettIiT dedercanoliatain ibrtvdsesain the 5-HT3 receptor antagonist is in free base
form. 22 20. A kit comprising the device of claim 15, and a dosage form comprising an antiemetically
effective amount of a corticosteroid. 21. The kit of claim 20, wherein the dosage form is for oral
administraticr-or 1RjEEEHAHM the wérTesstepcias29e B istief eralrmdPonisirtitiasdengé form is for
transdermaltadrunisteastont of the corticosteroid. 23. A kit comprising the device of claim 15, and a
dosage form comprising antiemetic agent(s) in forms adapted for oral administration or injection. 24.
The kit of claim 23, wherein the agent of the dosage form is a 5-HT3 receptor antagonist,
cannabinoid?NK 15 &b dRahelgShtedparnmroarioider Lsnicsstaadmisistmaiairaf thereof, 25.
The device ehdiatstetbidwherein the 5-HT3 receptor antagonist is selected from the group consisting
of ondansetron, granisetron, tropisetron, dolasetron, hydrodolasetron, azasetron, ramosetron,
lerisetron, indisetron, itasetron, l;éalonosetron, lamosetron, aliosetron, and mixtures thereof. 26. The

device of clafri 5 WRUPEIT e B PE Rt BntagBHist iSRRI oo PrTRE aRURREHR claim 26,
wherein the agigiftaetidatiyseétigtios Rmoadhigsirsetroningatiprises 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 skip-contacting layer of a fatty acid ester of fatty
acyl chain Ie%%‘tr?%l Aoilngd r%%dd\gégrﬁ@riggf.a%p%ﬁﬂt%v?@é’%qgclf M i%,%'@rér{‘?ﬁ%oﬁ’érmeation
enhancer coRgirgeresissatiadhinsid SHK braeerivyanegpnisf tupakincentzating. aysicostzojtopyl

myristate.  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 mixiures thereof.
26. The device of claim 15, wherein the 5-HT receptor antagonist is granisetron.

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 iess by weight of the skin-contacting layer of a fatty acid ester of fatty acyl chain length

C12-Cqg, or mixiures 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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23 30. The device of claim 15, further comprising packaging presenting labeling describing applying
the device to an individual in conjunction with one or both of (a) administration to the individual of a
pharmaceutical that creates a risk of emesis or (b) implementing on the individual an operative or
other medical procedure that creates a risk of emesis. 31. The device of claim 30, wherein the labeling
describes applying the device 30 minutes or more prior to the administration or implementing. 32. The
device of cladth Ibewhbdreipftheiskevicé niee cappiaioatipaitgpaiseutnanacatgvessskitidor 168 hours

or more. proyies A i AIROLIRMERRLARL NP SRS Iuale s ANaRBEen L and

25 pg/cm2/hr for 168 hours or more. 33. The device of claim 15, wherein the device, when applied to a

portion of inth& BRI &P RBRTBREAEPL B Hutrie s vk e BaiGRSS i %%Gﬁ@ﬁ@/ﬁﬁy of the
5-HT3 recepiwiivaintagonistiaiteeindcuatifon eaceday tftécantonsetspaerieche3s. 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 d the emoved, delivers between 10 and 10,000 p of the 5-HT3 receptor
antagonist to’ ?d’ucgl r 48h ga?”ﬁﬁe%’%ﬁhgn?&eb’egld%ﬁﬁ%ﬁﬁI‘?E@"ﬁ%é‘%f?@?’ﬁ‘ﬁn%ﬁ/al 24

mmutes or more prior to the administration or implementing.

32. The device of claim 15, wherein the device, when applied to a portion of human
cadaver skin for 168 hours or more, provides a flux rate of between 1 and 25 ugicm®/nr,

the flux rate remaining between 1 and 25 pg/em®/hr for 168 hours or more.

33. The device of ciaim 15, wherein the device, when appiied to a portion of intact skin on
an individual for 168 hours, delivers between 10 and 10,000 pg/day of the 5-HT3 receptor

antagonist to the individual 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 removad, delivers
between 10 and 10,000 yg/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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