;e3eTT: Z6T| @, ~ \a . _._ . WD 021090210 PCTIUS(12112&R0 PACKAGQ NG SYSTEM ;H}
FCR TRANSDERMAL DRUG DELI VERY SYSTEMS This application clains the benefit g

of Provi siygnahwedapl i cation No. 60/285,976, filed April 23pc2RRd2128aFkgr ound
of the Invention 1. Field of the Invention. [0001] The present invention

relates to stabilizing a drug inme m roduct. More specifically, the
present invention relates to a p mmﬁ mwm MMen1for t he prevention of
degradation in pharnaceutical productgy, ?articularly controll ed rel ease

drug delivery devices such as transdermal systens. 2. Description of
Rel ated Art. [0002] The use of transdermal drug delivery systems or

"patches" as a neans to topiggkgagﬁ%m @iy @ ug is well known. Such
L

‘ systens di ssolve or di ng | BEPTERRA! EL8hpgeNPOSi tion, such as a
pol ynmeric and/ or pressuresensitive a ﬁe5|ve conmposition, fromwhich the

drug is delivered. These transdermal drug delivery systens typically are

af fixed adheghygl y dgpltineatskimn oc1ausosathe abesertitantt hepdsugs dbhfuses
at a controlled rate froma p reservoir or layer into the skin or

nucosa éﬁ&lé§§§#9§dNPnt§0(ﬁ§5b9§§d f&heR PPaiddésmakO8yst ens are descri bed,
for exanple, in U S Patent Nos. 4,814,168, 4,994,267, 5,474,783, 1 WO
021 09021(1 PCT/US(12/12(i 20 5. 656, 286, 5, 958, 446 and 6, 024, 976, al

of which are expressly i ncorBaorlagmdiryy afeftéreenioerdntitdreir entireti es.

1. Field of the Invention. JRATRI MR

*159159*
[0001] The present invention relates to stabilizing a drug
in a packaged product. More specifically, the present

invention relates to a packaging system for the prevention of
degradation in pharmaceutical products, particularly
controlled release drug delivery devices such as transdermal

systems.

2. Description of Related Art.

[0002] The use of transdermal drug delivery systems or
“patches” as a means to topically administer a drug is well
known. Such systems dissolve or disperse the drug into a
carrier composition, such as a polymeric and/or pressure-
sensitive adhesive composition, from which the drug 1is
delivered. These transdermal drug delivery systems typically
are affixed adhesively to the skin or mucosa of a user, and
the drug diffuses at a controlled rate from a polymer
reservoir or layer into the skin or mucosa and absorbed into
the blood. Such transdermal systems are described, for

example, 1in U.S. Patent Nos. 4,814,168, 4,994,267, 5,474,783,



[ 0003] The typical packaging systemfox a transdermal systeminvolves
enclosing it wwthin a packaging material that is sealed to forma

cont ai nerywoSYeh@ps a seal ed pouch, in which the system maychgI¥8/hebPr | 0ng
periods of time before its renoval and use. Several factors nust be
considered to ensure the storage stability of a packaged transder nal
system [0009] Conventional transdermal systens that incorporate solid or
crystalline forms of drugs require that such drugs be dissolved in the

pol yneric and/ or pressure-sensitive adhesive conposition in order to

del i ver saghhenapeuts, oald, v &f 06t i@ amuny,. aihe @bidhioh oird dxgrsser gl

. systemto deliver a therapeutically effective anount for the intende

dur at i oancbrpseatker bvore feaguiceed Nt Kaelrhensétrefdeggent remain in
noncrystal line or dissolved formin the carrier conposition prior to use.

[ 0005] The ability of a transdermal systemto deliver a therapeutically

ef fecti yeoamgunt frore t heydintedndedchaltacitrioon ofstids ufer f ukt heranedeines t hat
the drug remain stable in its activye form,%i .e., not degrade, convert
deconpoS¥SEEM HAGRESS Rl eFerdpeht HEtRLRi ¢ RAGOR PR ifslgl that
associ ated wih.ghely absgl Wl e-gRLECHEA! GRRI gHEatd OB MBAY JHilgs exiSt as
different structural forns that have the ability to rotate the plane of

pl ane- pehdchzethe | gt témr end'chremd 1) . fon dedyr i bengodsichidriuges bagore

prefixes Dand L of R and_S are used.to.denote the .absolute configuration
of the miiPectfB%bout® %{]Sué‘ﬁir evcegr?tlerf?ggo.rsTﬁ%lS&re Fxés™ht Ciad??&el or(+)

and 2 WO @9R2ELLrRGH WSRYil2(tiv20E @ paakegeapleyaddeemdesisgiakea .t he
sign of rotation of planepolarized |light by the conmpound, with (-) or 1
meani ng that the conmpound is |evorotatory. A conpound prefixed with (+) or
d i s dextrarqgtator Ther.e i s n r.rel ati-on n ncl f t he
absol ut ztosot éﬂeochgéhgte?’?lfﬁéﬁf o(r%rt%%‘gdr%g?%tli oﬁgg’%\ggﬁ eir%g%?i o%%&ﬁ%ﬁ%e

D | act i goadidd dis drestsdiieies {opgmd acf | drags dre@nilrd - tleet | suaei drugs (B¢. For
a given chem.cal_ structure, these chir conpounds exist,as a pair of

enant i ofESSLVEd et stBPeSOIIMELSS AYIParR: $HRM F T3P kcR eHReSLHeY are

nhon- SUp%rdgFBES%?L%@o% MAT YrddPoes Qfe1GRRANGL Reler R d116, SLeEeot seper
may al so bé referred to as an enantioner, and a mxture of "such isonmers is
of ten calmcechtan erfthe i elddityoro¥ agentransiexmal [SOBOER Prevelstliivgrdr ag
degradation can . he critic since 50 of. the. t 100 .drugs rl dw de exhi bit
chirali ttﬁer%ee,utfl&’ai&yan%f%?c@% %Hl?]ﬁ%%n,?o %E%ecajln%ré%gq \r,:g%lf‘—inhjgm?\le ,
Aner i camdehephenbr&pei eleyyuideshi fighonthBCadtilve 78gé:Septremdin 1398hopyg. 83;
and "Chiral Drugs," S.C. Stinson, Chem cal & Engineering News, Anmerican
Cheni calcrgEdiadtlyi nangghi gt el vest, Tqxst 1n othq 9oa ¥ ripar caeBPP AL bePRt PYEOT
provi deq._i){lstehe L-form of the betaadrenergic bl ocking agent, propranol ol,
which is known to be 100 tinmes nore potent than the D-enantioner. Moreover,
certain isonmers nmay actually be deleterious rather than sinply inactive or

inert. For exanple, it |sS.suggesfed that the Depantigner of thalidomde is
a safe aifP%kecti hétlilgg v@f{enapr%%’?’?%%ﬁm? r SFe ont? oI9S g nPng

Si cknes syt g, 4 eaNaNCy s £ W ] e t BROGAET @SRONGING, A+ SNHUN | QEBS+ | S beki eved
to be a potent teratogen. 3 f14'0 02/ W9( 12111 PCT/ US02/ 12G211 [ 0007]
Accor di ndlsy, uaay fpachey negwtead athasedheo dried osemalinr sfeddremaln system

must not_ ahsorb,. react.wi th, or._otherw se a y affect the drug, or

ot her exXti pi'‘ent gogfn c %n’)(e)r'lént%Otuse(? rr?cf e fd;}rglg(ﬁ%gléfnacﬁé%%@%sn? dx Eggnpl e,
U. S. Patignie)Nunbee SHOS Y idi setbsestyhalf aratpi drpalsyol €f kBsovietkadl s
used for transdernmal devices tend to absorb |ipophilic solvents and/ or
enhancers thvi el & AP0 HF ¢ i BaheFyl e creasedthet H#Plig' sMaBYuBFIPEy e#hSthe
carrier [ r :therpa g
B i T s U e R e A e
adver selghaf f ptaneany conpbane rambael ped sydobih comnentchitaiThl s Soch as

adhesi ve nmenbr anes acki ngs d release liners, .It has heen additionally
*di scovercgéos‘ﬁfrrﬁ)l%t ﬁ??gherﬁud%’e?ﬁéecﬁirﬁgllxgﬁug tﬁ%? éxios]f S asarﬁ‘u‘guéi are
enant i ones&d oftonhgehoosl yteee discurteentby thkgawationbeo si giid | @ankkyle

phar macodynam cal |y _active, is unstable in the presence of certain types of
packagi Pk et Fal shigad GRterdSdder nitte shEeemEesS] GoGde 11 ¢% ftit t RBA
known that conmon environnmental factors such as the presence of water (in
liquid or vapor fornm), air and light can adversely affect the stability of
some drugs. See, for exanple, U S. Patent Number 5,077,104. Such
environnental factors can further affect the solubility of the drug in the
carrier conposition, which in turn can also significantly inpact the
shelf-life,of the transdermal system For exanple, the presence of nvisture
tends to pronote crystal growth or formation in many drugs during storage

o, e



[0009] In the manufacture of a packaged transdermal system the interior of
t he seal ed package may, and often does, contain trapped noisture. The
origi n ofywgWelegpl sture can include incidental anmounts inpkhgshipaader mal
syst em conmponents or environnmental exposure present when the transderna
system was first packaged. To prevent or control the anmobunt of noisture
within such a seal ed package, various nethods have been enpl oyed. These
met hods i nclude drying of raw materials, further drying of the transdermal
systemor storing in a desiccating atnosphere prior to packagi ng, vacuum
packagi ngor, RACkAgi HPed Ntd Hei@AWe [tAREL0F: HowsYehotlhe APIdS t¥14Re-

. prevent or elimnate noisture within the seal ed package, especially over

| ong peprédsiekdstlokgite, bis ther t trmpaiapéndeathon theonoilstiganiger nebbEl ity

Tl 1 pl G ey SRSy Ry A Y et PR R S K PERETTRG o

provi degan ignvidonmentatabaryi er. Suebepadisaging resi¢eaends obternceasul t
in higher costs for materials and production, and require controlled

pr oduct neRene lagarévefarunther Rl Hedi riEETa eSS ol stilyde for e

| per el by, S4CRPAGagasHEY. bendld gl dod g, opeta M ANoW Lhgeakd of
mechani cal” neans such as scissors, and, even t he est, may stil e

nmoi st ur g -per ireabli e tackdne aext efitlaf00tl]adl d haugh (¢ar ef ulFoonter obiweént he

manuf act urin ondi ti gns and _.packagi n terials .can_reduce the presence of
ot st ur SRR & G B o R e £ nEAT HF hg amP P URGR PR S 2° Vi B45T 1980210
PCT/ L1SL:h2hE262 L ssysd£med het Edebhesmese) olvhaclesirecaidensicdl | bxekpen
requi red. [0012] The use of a desiccant in packaging products is generally
known i rrheffe Gheok @i h oMU i mpgTab@ipt ero 1y, Bragas epf KBS spggé,exel

di scl oses f kagl [ St ensiti [ : t “161
pat ent, hgpgggﬁgggntég%ggﬁigﬁﬁﬁ iEagfdg%ﬁ%iaﬁfépoﬁgﬁgPﬁﬁé ggéicégntggan be
nol ecul anhasitdvasrandasd | caigeuse Hfe packajsowérshes Flt qpatent lad san

i ncludes heat-sealing |ayers for sealing the package. [0013] Desiccant

mat er i alSSARAVEOTEILS bder AFEEE G F Lfction with pharmaceutical products.
For exanple, U S. Patent No. 5,698,217 discloses a nethod for inhibiting
preci pitation of a drug in a transdermal systemthat fornms a solid hydrate
in the dio8®9&ice ofPngatedyt gpctrudrhie graca thinreandee evBstinps ﬁynﬁﬁaépng a
desi ccant terial ed._w thin the.same uct cont@al ni n
transdefﬁ%l 35?8ﬁ1§$ﬂg g%ﬁ%%cgﬁFlggﬁg%zﬁigggﬁﬁrFﬁgggggg ose W?&h?ﬁrits
own packagep 1AGCos dt nglsyt.inaotiesi CloantcLbnkaimnigig aeadkageNess / efneredahor
each individual transdermal system Further, both such desiccant Sackaging

and desi@EIHC TGRS mIR SRS Wty et ec{®d($8PEnsarte sdrfabPlity
and co J DL BTy .,Iﬁgﬂ% ol grebl : on } jj0n ik dryug
and otﬂg$£c6#%%neﬁ§ér§# t he :%bnsgé?na?%g§%$§n1F%ﬁaﬁs%ﬁ't%e&hg?gggﬁlgﬁose
proxi m tNews, cémeadtcan 00h4higad. PatéatyNo.WGIOBOg@OO, dilkel os@sta 9,
packagi stem for_noisture sepsitjve.pharpmaceutical bst.ances _
conprisﬂ%ﬁﬁyﬁ i é?a%%n%%j%%%n%e%%egﬁ?gl %gnn's?ﬁFeEeﬁg %38% %ﬁe REFa

02/ 0902 kil Pl 4421 131 3 21620 Walglainft , arprasirern Claglt ai wiet cheds pergwmabte be

noi sture and containing a desiccant, The 400 patent does not teach the use
of a poudd floimas JreerrheferystbaR that PrenpefheRsle YOrROVErur £oF4dR
whi | e at; i,me [ t r | 18478 f 1ld- I st

packagi nlggdqfedﬁgﬁn neagﬁﬁtgaggreltﬂ%te are{ tear%: esoga%lg%% e???%i e%’?hply
packagi nighesytsitem éor ineansderfed dxampdel i v&r i ssysteges ttdrht thatokper &tes
wi thin a _container use g% ﬂ? esi ccant and a eisglére rneg@le RoU h\;o
hol d t heEH s Tt el tsy SRt RATEAS | &5 ndr t53% t RE drSiy" Shdt bt hEFdatve

t ransderymdn cerBeReAbed | Fopr defe t Bopt eyento flegbadahiyons I €acdd HNnsiuefi ighe
~drug that can be caused by contam natiqon from certain packagi ng material s
and noi RIFEIARFH 1 evlai 5o éﬁ%v?@i—’ﬁ@sﬁo%ﬁwa-Pé§¥1§¥1§h?mﬁfaﬁ§i §ligrechdo

t ransder,oal ition, none of the related art teaches the
‘inporta&%%z%ﬁgé%ﬁ?%oﬁ$?ng %%kaging materials and noisture to prevent
degradation reactions of chiral drugs or pharnaceutically active
enantiomer(s) thereof in transdermal systens. [0016] The present invention
is directed to stabilizing a drug, particularly a chiral drug or the
pharmaceutically active enantioner(s) thereof, in a carrier conposition of
a transdermal systemprior to the systens use by providing a product
packagi ng systemto prevent or control yegradation reactions that can
result fromcontam nation by certain packagi ng materi als and noi sture,
while at the sane tinme providing a child-resistant wapping for the
transdermal system 7



WO (12/0902111 SUWMARY OF THE | NVENTI ON PCT/11S02/12C20 [0017] It is
therefore an object of this invention to provide a cost efficient packaging
system f oyoams@nsder mal drug delivery systemthat inprovegrTRisedeghd on from
contam nation, such as the crystallization or degradation, of the drug, and
fromother environnental factors, during storage of the systemprior to its
use. [0018] It is therefore another object of this invention to provide a
packagi ng system for a transdernal systemthat will not significantly
absorb, react with, or otherw se adversely affect the drug or other

exci pi enoeogn conpereridindded ianhy hpatkagsder makesystemsly i g sheonage of
. the systemprior to its use. [0019] It is also an object of this invention
to provPdEranseerEgiing ST M Hat NG R YBL t Heedhly sVERR, chrr aEkervisecs to

meel tNGeauEh GTEDE e Lor el | dri @St aaw&t(ep@f:@a&ggenkgo%oﬂ EbmbSndntdr ther
. object of this invention to provide a packagi ng systemfor a transdernal
syst em tibatl i apr otks theassdbihaly sfstodmr alFadr ugsaapd ephatimaceuPacahky

active gnantioner of,.contained_.in a transdermal sysitemduring its
ot or age TBEPEF 15 (0% TLE e 68T oReR A PR AR L me s et G FRFLa )
inventi geelio oI derans@é hedl f ORetakbBy aepackad Ndxsystiem fEpppARt €L al s
that permt visual inspection of their contents. [0022] The foregoing and

ot her oBPevEstEr eaBEhPEBveanAnGess, wWblol o 16 ipoliiseytiyi2decrapse

i nventi by v dj - h .t or t .emthat js inert to

t he con%%ﬁeﬁ?@kgfgtﬁgg?géggggr%%11§$%t%%$§g£%ggb@éégﬁ%gébﬁeéﬁié”?%fpgﬁnit

r enoval cefiseoipbiyeriesflr dfailiurde mf hiehgauedka@ndy ahatsef €51 stans. Pheepouched

transdermal system.s further seale ithijn a substaptially water vapor
i nper nedH eﬁréd%@@'ﬁﬁ%% Q#ﬁﬁe§xﬁh%¥rﬂ%%??&%ﬁc%%%f ﬂEY@¥F%iY Fhéeqtug

i ncor popahed bBnhBe ¢ ANSEesFRAL SKSRB eBBRPSHEHRSANLLA] 4 ¥s Sl | Lzed
and stable’in the carrier conposition of the transdernmal systemfree of
cont ani RahiesA viese mined e soc dvaciomamiandiree Wi e 1heesyst €M hassbeeed in

a1 @48 RREadS, PhoRbe bRr P VIS RSP UREShateRcrn  ne a0l RENE of o

bi - | ayeradtstexiciuy as [0024] efdik omera ¢f osisiSlecohOpabnyi ew efiraeptoguct
package conpri si ng transderpal system containing pouches, which pouch is in

the emb&doMdnt T6f  PDi - FhgRt HCRR F%t UPRETBHEP AV R Gohhy. active, is

unstable in the presence of certain types of packaging

materials used for transdermal systems.

[0008] It is further known that common environmental
factors such as the presence of water (in liquid or vapor
form), air and light can adversely affect the stability of
some drugs. See, for example, U.S5. Patent Number 5,077,104.
Such environmental factors can further affect the solubility
of the drug in the carrier composition, which in turn can also
significantly impact the shelf-life of the transdermal system.
For example, the presence of moisture tends to promote crystal
growth or formation in many drugs during storage of a
transdermal system. Since only solubilized drug is available
for delivery out of a transdermal system, any packaging
material used to enclose a transdermal system must provide for

the control against such environmental factors.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0025] The term "topical" or
"topically" is used herein in its conventional neaning as referring to

di rect capdagcihoomd h an anatom cal site or surface area onpariRmEBEL20
including skin, ' teeth, nails and mucosa. [0026] The term "nucosa" as used
herei n neans any noist 9 WO (12/U9021 (1 PCT/LJIS(12/12Q&20 anatomni ca
menbrane or surface on a manmal such as oral, buccal, vaginal, rectal,

nasal or ophthal m c surfaces. [0027] The term"transdernmal" as used herein
means passage into and/or through skin or nucosa for |ocalized or systemc
delivery of an active agent. [0028] As used herein, "therapeutically

. effective" nmeans an anount of drug that is sufficient to achieve the

desi red [P8EAN or SPstide degrradtigie (s 3 tPackrIrdst¥angnielmnt  SysiEen,

di agnos mtj r e i ggﬂggt' n appl iLed Lcally
. over thghgur%#?gﬁggg i%%eﬁﬁé% S%%. e%%hnu S h%l%sgggg'aggkiﬁoW%ggﬁ’the
| i t erat gpatainmayrsppdét enodstedrdy -Thet hoddgknownt i rsudie aptisthut tyghcal ly
range from about 0.1 0.about 20,000 nmg, and preferahly from about 0.2
my to aBthu%?OOOlﬂﬁ}ggﬂ%aﬁnstaTP¥$E§abF91fr&ﬁ@abo Fa6§§e¥ﬁaébou§y%ﬁﬁmng
per humagradhkhtar nepMaleRfi aitidntid Kgehpdyuvei g P&In24 heuns. £0029]
The term "systent as used herein is intended to broadly nmean a transder nal
drug deftiressgedavilcesyvpcarhy dpgisitedackagemmid boevehs mur posetrol
provi di ng sane heneficial _or. _ther, ti ffect, and incl.udes all
patch-t&%& JelR'Ces %%nﬁﬁﬁ 3uF§f§Pg%§gﬂ %%C he gﬁFﬁgglﬁﬁﬁ§%&ﬁw,vﬁﬁi??§,
adhesi vachbdisX hdve | baen srphogee.andrinedd i mbayetsddviciesie idmntiaphosectic
devi ces, and nedi cat ed bandages and,gads. Further details and exanpl es of
transdefRll By5eehdlgendrHiRrTr 8X¥e88r iDed e UnFaRCSiBa bs SPSTSHT Nbnber s
4,994, 2 96, cfthg Ynoshnérd pr/ Y ka g8 197,
and Sor PSP REEARS %0 SR hg HRoshndiS pridy S0 R Oy S
02/ 09( 12A€XaBCTLUSE2 pEZ k20 nas singeedrtyo rNowen Phar maceuticals, Inc. and
i ncorporated herein by reference. [0030] The term "carrier conposition” as
used herein refers to any non-aqueous material known in the art as suitable
for trangdeoqal dedgedeld, veryhadmapiiStitgt i ot apdetrBgbudes any: pet ¥geei c
material into which a drug may be _solubilized, alone or _in conbination or
admi xt umeiwtipret heylehAsy i t iSpad edndPegkPprent §SPREfadilNg 8BPVeniang
per meat Lan ; &y a”B%rsstngQSPtSisstﬁEQﬂéf”faeﬂéﬂdéHéz ¢l ayfe DYLIEELDE
agents, “bi oci des, "hunectants, anti-irritants, antioxi dants, preservatives,
pl asti cipzirmgadgdnitty, cobssthienkiparlkegentes, hbhbwoiahg. ag@st s,a cokesahts,

pigments and the like, Regardless of the type of_ transdernmal systemused to
practic@aFﬁégPﬁﬁéntWﬁh?rfgzscaﬂ$q U ?%tidﬁu}glsf%feﬁﬁﬁ@ﬁssubsW%HYiaIIy

free of jWal@hddat@ng tHELEPNMPESLEI, OMKONt 3bNEal BFS richan rabouls 19e-vaker by
wei ght, preferably l'ess than about 50 by weight, and nost preferably |ess
t han ab@it SWiwelrebiyahePght bdsed ﬁp@% PREkeEgialg weeghirtentie often
conposi ti g ri tQ.i t opj i i Qn 0 ]
"solubiﬁﬁfe&& ighingéﬁéga tgb%gén ﬁ%tqﬁﬁkgﬁguggrgﬁég %%%8%?% 6 tﬁgge i's
an inti maig@idies peyrsiryl lovd dbhisslattian tof ddlei et i ¥euageotmabntih@esired
crystal l.ine, nolecular or ionic |evel such, the active agent is

AS :
consi der&Yeer ¥ tBOBELERS" ndHPERPERRAIEFE" SO wRAF 3 the Bd¥pobPeti ons

of the priesaR,ltvents98n {908t Atnesed dy®inbcHdifi LT Meslegr adahi ga”
refers to any change to a drug in a transdernal systemthat nmay occur ,
duri ng stdssgeseantdd ngvéh thy desiind@siv afilel bybgrodustyure opesraable by

hydroly%asg%ﬁéngéggﬂéylof the drug, or undesirable

[0011] Although careful <control of the manufacturing
conditions and packaging materials can reduce the presence of

moisture within a sealed pouch containing a transdermal



11 VWO 02/ 090210 PCT/ USU2112C20 form such as crystals, or (b) |oss of
the drug, for exanple through absorption into other materials within the

t ransder ngo ospsh@m or pouch, or evaporation. [0033] As usedThgifiziz0 a
"product package" is broadly defined to refer to a seal ed package
substantially inperneable to water vapor that defines a space to contain
and surround a pouch-seal ed transdernmal system and a desiccant materi al

wi thin the product package. The term "substantially inperneable to water
vapor" neans that the product package has a noi sture vapor transm ssion
rate nokygeealer thkan fabauier0. QRR2g/gAY/d N.dsh.cntd0Q 50 Rel At i ¥ten

. Humdity (RH). Therefore, for a typical shelf life of two years, the
product YB4BREGE -shoul d pernit not greater than about | g of npisture to pass
t hrough at 25C/ 600 RH. [0034] As used herein, the term"pouch” is broadly

. defined to refer any packagi ng material containing or covering a
transdef@all23yst efhandugs se@l ed drsatckerastimneagilkdeging ppuolucas cbapri se
two sheets or.lam nates of e packaging material of this invention that
has beeﬁePSFﬁéEYaﬁﬁﬁaﬂblini E%aﬁﬁé}éa%é§m$ﬁ§%§zﬁ¥0nEPFs@%f@H | Vsheet or
| ami nat eatBat hag .been, b desh andiseabedsal b alRRXddes edges, pExabong all
non-fol ded edges. It may further conprise a bag or pocket thé% is Sealed

al ong omelstuier e sedgdsivihe MpdEimetler of thie pdieh thil bepdberby delegn,
shape or, for i.rr, uni fqr i S h as .sguar.es
rectang SE?C%PI& elgsg %éso%% slglr(iz.cl Barlee%#érag%{q ﬁglgfggérsfg% fagecsﬁclattlaaqte Fﬁ%

seal i ngbhanehoTryuiflaat usiege pr andssed.icSealdlng CHie bpaaregeplirshac byl beat ,
ul trasound, | aser, or adhesive and the |ike. The preferred packagin

mat er i aPa{t§Psel £158al LRGIPASE. , NEBIFESEBLEBPM 42¥BABI efBBNdSPRLingyFhe
U2/U'I(%gékggggT/U802/12G2U between two facing surfaces of the sane
materi al wthout the use of an adhesive) . [0035] In order to effectively
achi eve the nechanical strength characteristics to be called
"child-resistant™ (i .e., substaptial [ irs achild,s ability to open a
containéﬁaaéﬁh itggﬁé§8§n§s dg?g%ﬁ?ﬁ%§ iﬁgg%%or&%H%% WEE T he UBFScedtPes
set for thnhontheoReogwi t RMHtarifzatedtheaSpepirabuPaskagirdy ekampuseholds .

Substances with changes cited in the_Federal Register, Vol. 60, No. 140,

pp. 377¥efspis, Npoos)o, @OBithyer ddssipaBeur @ f dretthes polh i snbikikirad.
Wi le a,si il or. shee uls i t I ir
corresp8%§?% gF%Fégﬁé§§§tﬁa?r%§yJgﬁgic?g?ﬁga%t %% 82§F%§dt§%§LéﬁF?%§ Such
as per nsaftliicn tyalnadiestin ethappreaadcsebfs ealtiemg vadpidn .t yTless WelT pstent

i ncreased. packagi ng. costs. [ 0036] The, preferred ckagin terial for use
as pri nﬁ‘&}/‘lleé(fér tr11%% %tyhep Duch i ad'{)srfecr%q a@ggerbghy%ﬁﬁe}étw%%%nnot
absorb, theacdamd t Pro@ticet ReioMaze aser Sl h@f feshstbemdl Ug R etf.her The
exci pi ents or conponents used in the transdermal system A particularly

pr ef er r 8@ stEeamspMaiard atatier i Birireniengiesed gt di €5 egwn package.

acryl oniptril e yl acr iy ﬁﬂgg- : UC [ [ o] , for
exanpl e?‘ N r%.lg‘.&t l&ét e%t %é%ﬁ%c%oé an lzr}ler@éoﬁﬁg?tglsgl %gs%{eﬁugrﬁgr ? ﬁg

t rademarlkcBar exidiywiBRaChemial sledmecl , Grewal.and, OuicheMar i loosh masatcha
conposi tjons of Barex resins_are available, for examle, Barex 21Q, 22|18
(whi ch S £ Rmndi= ABRS Bt REd LEGAREN MatREH 23 POy 2142 f AL IV
especi aldey piceler resl MBhenral isiBarexi2l0. b WRMOML0AP (i e

PCT/ US02/ 12C~2(1 [0037] In practice of the preferred enbodi ments of { he

i nvent i eentiried t Arekaeds of pramEamAnasian)11wishf r Bhe abburg 0.28dni btherabout
2.5 ml, r r.ef erabl r 475,11 o] out 1,5 ml, d even
nore pr ete gg’leglt%r ogr??ab%}ﬁ% %@&%%%%&p%lab%gy:ﬁ&% %I HV.}l\ll\élhl e{%‘%ﬁ' n(rs%leq:re aﬁg

t hi cker clicdichpromy ntiervenqd ayardbadtnner | ayer 11 shoul d not be so thin so as
‘to conpromi se its perneation and stabilizing properties, nor too thick so
as to adversely affect its self-sealing and packaging properties. [0038]
Secondarpydiayer 1%7.aan haterthe®s .or ¢, a¥00aln® CenRkisskg Mt apatRhhSng
"pol yet hyl enes, pol yesters, vinyl acetate resins, ethylene/vinyl aceéetate
copl oymexystegol ylest harmsstyes yvEapsithver i ddiammpaantEimk lnonswbesantalsri c,
cloth and_paper.s.. I n_pr.actice r [ odi_men f th
inventi6ﬁF&Fﬁ§”$ﬁfcﬁ%e§%&§ s%@%%éar?Pl§%g%e%§l§s rdﬁ?ﬁ%dﬁfeo?B%%PFeFo
about 3.0 m|, nore preferably fromabout 0.2 ml| to about 1.5 m |, and
even nore preferably fromabout 0.5 ml| to about, 1.0 ml|. Wile thinner
and thicker widths may be enployed, segondary |ayer 12 should not be so
thin so as to conpronmi se its perneation and tear resistance properties to
t he pouch, nor too thick so as to adversely affect sealing to prinmary
.layer 11 or packagi ng properties of the pouch.



. in order to ac

[0039] Particularly preferred materials for use as secondary |ayer 12 have
a higher nelting tenperature than the primary layer in order to provide a
heat sealwblogoshidicture, and are also translucent (i.e., papashyesual
clarity) such that the ability to view and inspect the contents of the
pouch is not lost. The preferred secondary layer 12 material is a
pol yester. Particularly preferred polyesters are those 14 WO 02/ (19U21(1
PCTI US02/ 12(i12(1 commercially sold under the trademark Myl ar and Melinex by
E. I . du Pont de Nenmours and Conpany, WI m ngton, Del aware, and include
Myl ar SyeiMBlhnexger shtSrangoMed imex 8 pohyesianifd | we. [8940Lr-Secgndary
- layer 12 can be affixed to primary layer 11 by any techni que known in the
art. AtcashadRingy amskass GsflarteatT ey s) cat@antadiess ot peedcleutiae | ysa
press““%‘fsegs'%bl‘ié‘hadk‘gé' VErah SaPLEL T TEk L e thhata{' %@heﬁé‘éﬁehﬁlgr efgrred
Ieve greater tear resistance propertieS which are desirable
i n creamongtalriel drapesd straritd priodfheackesyi ngue [0 inAntladhesgwer éments

pressure-sensi.tive adhesive within the neaning of the termas used herein
if it haSTt ﬁgl&rdaﬁgrstliszsar%f P395P848Gre- sensi ti ve adhesive per se or if it
functions as a pressure-sensitive adhesive by adm xture wth tackifiers,
pl asticizers, cross-linking agents or other additives. [0042]

Pressur d09dadi t i v&loaghesfvedid nskhhdéedl 20 tikachest oxi casdt uebfianent

hetic poly % L 1apl | der ma
TVl Ui Fg BRI BRSO RE mer eTAREDF Al T haNBET JEsy S Y be ke

al one ofnichrep@HitRAt | @AShif X4 uremiiildends.e Exanph esiefi sddrdtabbed a
adhesi ves include polyacryl ates, polysiloxanes, silicones, rubbers

. . guns,
pol yi soB@LyItEREs PHASAR I | ReWeR s OpBOyGr diffane@nadsilke BYDERE cBBoFner s,
styr ene/;hut fﬂ{e?@e 9! YAR' SarB9! Ylhebhkock: Am de. cepol XBidnents, in
et hyl ene/ vinyl acetate copol yiners, and vinyl acetate based adhesi ves.
Sui t abl erpelry sid gxaenti mdgolatiose tomEraial 0§ Gvai daby etland sahdbender

the trademar | O PSA, by .Dow, Corni ng Corporation, .Mdland, Mchigan. 15
W ( 12 CROGEt PPCTPOSai T3EA00] 00T ShEChrbs SAFERSRRg: (A S 788
parti cuk@yilat wesf Whhite PABSSI rBgibAhg iaNVatl O ddid wde: PRt ygsiygates of
one or nore nononers of acrylic acids or other copol ynerizabl e nononers.

Pol yacr yibet & zaiheds el af $9temcl ude peidyFars  omoiiskydt aehy| aebataddasic

met hacr yl_at r. i zabl Tﬁ§% r ]Qﬂﬂggﬁr r ith
functioﬁé%fggﬁﬁggggTﬁgggg#%ﬂséoﬁgaégy atgﬂg?gyinten eéﬁ{dﬁéggﬁgggg an!

i nt er chamgeahine wid hptreeehér nieaaddiion aceydtatenandfpahiaalyldouas osed
herein and as knqown in the art. Suitable pressure-sensitive acryl.ic

adhesi v B3R i 1 SRV P | I RS UdEHERGEE <O dtRARERSEREL
tradena@@é@gﬁngK by National Starch and Chem cal Conpany, Bridgewater

New Jerseéy, and GELVA Mul tipol yner Solution by Solutia, Inc., St. Louis,

M ssouri. [0044] In practice of the preferred enbodi nents of the pouch, the
adhesi ve 4 ppl i o] ar r...12. and.dpi tq a thi e hat
shoul d deof'slee’f]abl ye%oe% %ggggggat%llﬂe%¥%ﬁ1 %‘%ngl?éhgggf ce&roab%gé}?%i%éj?%%gg from
about 0.3uy, tomrahionilak1Ab rd | chdrdadr tdoupr essur éheeabhagnbbheuadhesdilye
coated secondary |layer 12 to prinmary, Iaﬁer 11. £0045] \What ever, material or

st ruct urE§IYsBRERELPBEM ) pdidF atat 1Bed noRStGhi FRERRELF18Pso?h, & eact
Wi th, oroftheswige adyarasl orfdectot hendr 4gs@enat hese exg Rty 2
conponents used in the transdermal system while at the Sane tinme neeting

t he requinashiHt s PRokaghingd- sEsterarito pREkeaghtg, ort Jasiral sdebeagatieabl e
to noi sture vapor t low jts al an . i cgant., .

Pref er abﬁeiﬁCTtJh spouc ‘%‘ S épl’)v‘—’rl%f elfé%g?gl I 59%% n%gﬁkg{“?%gﬁggét ufg vgsgp:acj)‘\?er
non- wat eya lngicne Nt ir iilyy ehd haotisangder nehisystein the twerd 1GimeVl~' O

U2/ WQU21(1 PCT/ USU2/ 12(2U _ .
providing a child-resistant wrapping for the transdermal

system.



"preferentially perneable to noisture vapor" neans that the pouch has a

noi sture vapor transm ssion rate not greater than about 2.5g/hr/msq. at
40C/ 950 R¥oaswegier m ned pursuant to the . Arerican Soci et yepfysdEikrng and
Materials (ASTM for noisture vapor transm ssion, ASTM E-96-95. [0046] In
order to provide protection fromlight for d-ugs, which may further be

subj ect to degradation by light, it may be desirable to use a nodified form
of secondary layer 12 material. For exanple, the nmaterial nay be tinted to
provide a partial barrier affecting only certain wavel engths of |ight, or
be substantially opaque as dumenretcd ized peester film (0047] Reference
. to FIG 1 shows a cross-sectional view of a preferred enbodi nent of pouch 9
contai ning transdermal system 10 according to the present invention. The
primry 11 npE L.Si LLrit rqggf idi .acr iteile

. met hyl - ??%?gte cggoléﬁergggégré#éedg?o S é%ﬁgg%§f|§3é? 1¥£§§ﬁ%$93in80a

pol yest erobydreanscobtadhedi wiertt3. pdbkabangnatyestiam t ierf or mpinposehad may
be seal ed at tgg edges for exanple heat, [0048] The present invention is
generalsﬁuaire é&V%5Yén Fﬁﬁ%ﬁggd Ggi myPRyRYE M f PTP FREHIP nal T59%t ens
cont ai ni-pa+AREA¥kRBANI dald, Abthybpherisdate oxisbs 2y QLA oness
which are the (2R 2" R) - (+) -threo-enantioner, the (25: 2 S) - (-)

t hr eo- efiaat Aomer , afide {rm 2 S)ey nekyermentenantaobers, afidrihe storage
(25:2' RL+(z)-er ro- i r.,..but _only the d-threonethyl phenidate is
current%& E%gmﬁ¥%geﬁegg§§%i%ggégFI§S§Ctive. An. "active" enantioner refers
to the isomer of a chiral drug that exhibits greater pharnmacodynam c
activity that its_17 WD 02/09021U PCT/ US(12/ 126211 counterpart.
enant i okBP481The hdj 5 depaeiEine #nefh@s PPUSFEnE ddiid akivemelon to

eryt hros {3l 0Ner. h, d: | ¢d).. T tdagr " S erein
refers Pgaggébi%S&%F?g%gﬂ%fa%%?p%g,fg%n?ng?hgg%g%gggén ntlongﬁiggdﬁ?%Q i ke
t hat exhbbi tssigrol orcasitghy f ebantby meeert phativacodynaierwdctd vadyefoelg
particul ar. therapeutic purpo or deserved beneficial effect than the drug
nDIecul5%3Fc5n5?ﬁéfhﬁﬁﬁd??oﬁgﬁefh8§86P}ePg54QF Hﬁnﬁﬁﬁmﬁﬁﬁkéﬁﬁﬁdelnﬁ?gture,
net hyl pheahdakemsas fihsenyedut Ondoslbihtal igH ctiaei gyby Ry @rabysit, Exposure
to noisture was further found to result in the formation of the

eryt hrolléfanti oners. Wiile not wishing to be bound by a particul ar
scientific theory, it is believed that such degradati on reaction involves
the formati on of enol ates as reaction internedi ates, which then undergo

aut o- oxif@atedn or Itademalado oan bbjaoh- afuedis darvengri ctONEOSHEdwige t hat

provi de | ow or _nonpol ar vironnents, ter facjlitates the fornation of
enol at eB2hy2LdREr SYG HoHfe éﬁovdégersa\é\gf? FPYRHR T ofaractehe FoFS eher gy.

Accor di pgky, tokhekq@hdamehtatl eentaiin dkekanetakdehydagiegt.er or benzyl
functional groups, such as norenthindrone, norethindrone acetate, and
estradiol, and also formenol ates woul d benefit by prevention of noisture
cont am [ in a efR- 050] t ha e icularly.
preferrggbgggoding%tgﬁgfg?ﬁérggééeﬁﬁjfkgeﬁgi§§h§$ggggﬁg$5IF§6%i§g%?%8¥to

t r ansdeamplackestiens oontan nfoyg rethpnpherndat &y giant iid@ar inpiovés eenbase
form packaging materials useful in the present inventiaon are useful for
systenESEéﬁgéP ¥ng @hy 3hat GF8ISnc t i BRETP@SSUABIca)L 1 t haebiienl y
used pa I ery : criped i I eLh..{ sych as
Dol yet nyl ot orTs o0 o £ 190350 Par/ Us0s T3R8 e amr oo ey UEEH
drugs i atbud&oshigeabrdoggso fidrs asgnpl e, ceftriaxone, thalidonide,
propranol ol , ibuprofen, ketoprofen, naproxen, peroxetine, finasteride,
sertraline, paclitaxel, terfenadine, verapam |, enalapril, l|isinopril,

i f osanmi dep2mat hyl depaisi nstattl naneytHuipi vagaicne, of oxitgl dimideendioedi pbne,
“pyridinium |evosl nedan, ondansetron, salneterol, ketorolac, doxazosin,

ci sapri @&CVAPsue ¥ thesky BAF y REKINEe Pe A M2 Bdtbt O 1 etipehkeat aki Bl sor s
such as thh%oga%tm@% vighatading.e axef eradifag cRblehdlsne. formoterol,
“triptans such as sumatri ptan, "doxazosin, zol pidem sibutram ne,
atorvastatin, nadolol, abacavir, cital opram nifedipine, glitazones such as
troglit - progli.otazone, and rpsiglitazqone, .clorazepate, | orazepam
oxazepaﬂ@gggdazepghf o%%ﬁ?%%%?%,zvl o??%%ﬁdq%JﬁﬁﬁﬁoﬁF?lF%ﬁﬁ?%ﬁ tWéggm
[0051] It is to be understood that while the description of the exenplary
enbodi nents herein are prinmarily directed to transdermal systens contai ning
met hyl pheni date, particularly in free %ase form the present invention also
enconpasses any drug that that forns crystals or degradants in the presence
of noisture. [0052] The term "drug" as used herein is intended to have the
br oadest neani ng possi bl e, and be used interchangeably with active agent,
pharmaceutical, nedi canent and any substance intended to provide a

o a - o o, o - I 1



WO 02/ 0911210 PCT/ US02/ 12&20 cosnetic or prophylactic in nature, is within
the contenplation of the invention. It should be noted that the drugs could
be used syoavhanky or in conbinations and m xtures. Wil epthgiseig2000
limtation on the type of active agent that can be used in this invention,
drugs that are solid at roomtenperature are preferred. [0053] The active
agents contained in the carrier conposition can be in different forns
depending on the solubility and rel ease characteristics desired, for
exanpl e as neutral nol ecul es, conponents of nol ecul ar conpl exes, and

phar maceut kcaldvweracicaptiabl ersalitsngf reepagtils for Rasesanie Guat esPatymsal t's
of the sane. Sinple derivatives of the drugs such as pharmaceutically

accept abhatether dnegdt ebQ, A des™apEchhe 9%kethfi i ansredsd r apFeem,
retenti wat@gd te 83?5%8?&1&96&@“@6' el WHIGR-ANC 83! ki BELARO! £26

. body pH enz pro-active forns, pro-drugs and the can a so be
enployedlth®ﬁ54]tﬁhe gmmdﬂmx paﬂkhgechildheesmséanton sho&h@ |spbathednd

tect it t th i ent fact . t
D anor - SFFRSRGIIRNTSYPRER Odn BACEDEE! SRR Pt PabP SR et b s
for usewa%eﬁ:hev@m&uctlmmmmep/yeddud@owctmg@e aidt angohpglyde 2

pol yet hyl enes, pol yesters, pol ypropyl enes, polyurethanes, polyolefin,
ponV|n9?SaF@@H6I1ﬂ%%¢%¥¢%le€ﬁld¥ﬂHb l%@@?&@ﬁ???@eﬁ@-1Hv#y§ﬁﬁﬁédevmﬁyl

acetate S Qﬁ?ﬁ? e v, I
ethylene&étﬁglacry ate c%é%%ﬁgﬁﬁééﬁy tgﬁﬁégﬁgf‘gggoéﬂﬁedg%a R or* sEeets
t her eof garuhler shﬁmm@sntldmlnsf expendetraystiGenat regsmemheeMSuor bl s,

non-woven fabrics, foi q% apers h materials may 20 VWO

127 09( EST6 2BETALEES) éf( B R caRRUPar 1P Gy ROt R | GRE BESten

| ami nat eg (eehdaseal ethe RoRRRARG KRG Head Ok Patierncoat ed with natural
or synthetic adhesives) or as coextrusions, so long as they inpart the
desired perneation and barrier properties from anbi ent envi ronment . [ 0055]
The product package may be configured in any manner, and may be flexible or
rigid. It may conprise two sheets joined along all its edges. It may al so
conprise a single sheet srIEanDE3CRIPTabNhaF Deawifickded and seal ed al
along its edges, or along all non-fol ded edges. It may further conprise a
bag or pocket that is sealed along one or nore edges. Alternatively, the
product rpaskgoe meype Mo ded-Qfsd-ddedi dbAE 0 {heushapei b 4R PRENpouch
container, such as a tub or box, and seal ed around the periphery antﬁ a
cover onm|hhanambddmman¢.sébandnsﬁaamnaﬁ pdokadgiurg .mat eri al . The cover or
lid may be nade of the same or a different packaging material, and be
re-seal ah| When ng she rial .

| am nat 3%034 f0| Iﬂ%papel?s ogr1 & %én éi)s %%ﬁr‘gg&lﬁn&gr e§£9§G§Fe§\F{8ng%
suitableom@&ﬁ@mad(ﬁr&ms@érmglpsgduem tohoatimt hgn pandtheygviwel suf pbacant
noi sture |nperneablllt%é %;alln may be acconglished b% any suitabl e nethod
such asify ndandhf pPERQEtReRYr ebnventPonafYeTradcl 85EPes0rsr byifaser
heat, ulgdJsaseund.. adhesive, and the like. [0056] In a preferred enbodi nent,
t he product package is substantially rigid and conprises a base sheet 18 of
46 m | polypropylene fornmed into the shape of an open tub. Pol ypropyl ene is
a relatively inexpensive material, can be used singularly as a sheet, is
easy to nold or forminto the desired shape, and is recyclable. A
coextensive | am nat e D2TAIIWD QESTRICTZON PET/udSURA/ERGZONCOVer sheet 16 of
5 m| polyethylene/foil/nylon is then heatsealed to the tub opening. A
reusable |id made of a suitable packaging material such as pol yester or

pol yprofylosy may The thermbetopedalf ordevtopd cadilyi'nues twsedmi heatint he
pouched . transdernal systens in a desiccating enV|ronnent after renoval of
“t he COVé'r Ssh‘é‘é‘ftlv%thﬂ’{lﬂ PRendBgpIdF of cEGETEAE T8 ciikasst esontao5 71 The

si ze of rﬁﬂ#ﬁﬁ | &b o o a S

one- nnnfh supply (%9%6%£ﬁgdg¥rgﬁég%%%aéfgiségné ﬁggﬂg@ Eggg%d%§? sk ndp to
“a t hree-tmmitth swgpplsy.anal prothes . package having a surface area of about 35
sq. in. is preferred to accommpdate such contents together with the
desiccant material.

fo026] The term “mucosa” as used herein means any moist



[ 0058] The type of desiccant material that may be used will depend on the
nature of the conponents of the transdermal device, and can be determ ned
by one slkyblogdod2iy t he art through routine experinentationpcPiishaissn
materials for use as desiccants include oxides of alum num calcium
titanium zirconium silicon, thorium magnesium and barium al um na,

al um na hydrates, natural and synthetic nol ecul ar sieves, silica gel,
precipitated silica, clays, perchlorates, zeolite, natural gunms, magnesium
or calciumsulfate, calcium lithiumor cobalt chloride, and cal cium

car bonatg, +Whii L8 1ML shuk-gnael 66t iMe-desd ceant a Ml &l &l S.s184chaas pphecul ar
sieves, may be used, use of a pouch that substantially prevents or controls
per neat bogcefl , t Negdmnad oresmplnonagateprhioghthagad cpsaggacesconponent s or
ot her excipients, such as glycols, or drug is preferred. An indicator dye

. can al so be added to the desiccant material to provide for nonitoring the
amount qo22] VVOhEl2fdi8{ 124 Dai6dé i’ 1252 (b enDitsingia absaidedadyatng
storage of the product package. Suitability or conpatibility of the |

desi ccaﬁtnt@ataé'r‘f/é?r wrPECRIPastieulol PGS Hef fEl 1OFStdmeroobo] STRECBABuUNt
of desi ﬁ%ﬁ@krekgabfh% u3&d W llydgpend on several factors including the

noi sture perneability of the types of materials used in making the pouch
and product package, the noisture absorbing capacity of the particul ar

desi cca erial, and e intended shelf lif ft transgernal system
The ni nﬂﬁ?&%ﬁmunﬁst c}‘moeeé [}%ee%eji% th’%e%%%tfl?%afyﬁffe%ﬂ\é%t i Dery° aégor b
wat er vapehinw U e tHaducd packageevero thenisvended gbgltedi fecal the
transdermal system typically two years, and achieve an acceptable |evel of
drug | o9% f syAtemyst akifif2ati oAT or reidgt bdatS W t @sst itlol  REeveBE, a cure,

t her apeug.i_cal |y ef N a nt he_ dr The Si : uld

capabl ela&fagg’gs%r’bi %%Cttaltg\él%eeag}tagab%g%a%. 5 grcct;%xseatgc;,e a%%ut Egﬂgﬁg?ﬁgﬂbf Vr\{g:srslt ure
over theppltiededoperntedyofosdor age addraseonf dheipteddet paskage. Thhe

anount of desiccant materi al neeged to prevent such npi sture contam nati on

can be @étoéﬁn_rﬁsne&eﬁfsﬁﬁéyskialrﬁed A"t he I%‘;1rtt_€’hr gt T She OF nay be
exper i meplrali@fhed 0060ncthoasPr el &bk ednerrdi apaf  elutt heypackag) ngagyst em
conprising transdernmal systens containing nethyl pheni date i n heat-seal ed
pouches foforBagkgiadhesl vawpotyesbont] a?d na®es mehcl e8dd Pviafsnaldy £Lfrom

pol ypr opyl ene Jr.oduct, package,, t preferred i ccant erial _is,silica
gel in oé‘?r—b it &Y a%(gucboéf‘?g lg’rg(r?}%.m?OO%T? 'ﬁ‘%gés%f?gﬁ‘gg% s%E%%n?bﬁHFeri al
may be inaorgwrabedti (B0 the produehiapasfale b aRyNEANRET dneltidi Bgkay
conpressed 23 = VNO 02/0902111 PCT/ US02/ 12C>20 pellet, or enclosed within a
hol der SRty d¢i@hlapsn €4 K- or container. Any material that is water
vapor perneable and does not react with or adversely affect (for exanple,
by | eaching or absorption) conponents of the transdernal system or other
mat er i al[P0Zd i n Heki Agrithe " poatninddr odest backage is switteadles f 6o

form ng.the desiccant hol der, terials.in | et hyl ene

pol yet h)ﬂreor‘?e Yer gﬁ?trhalaat é?aﬁgﬁéggggl (grn & cdoea]tqg‘;ae%%d%%gry‘}-c oa 88153&(}?, and
per f or atgeh1shept tand d amiavadd mEeer i ahe  Auppekekr ed fmapebivabiher tbae

desi ccant hol der is a non-woven polyolefin. [0062] The packagi ng system nmay
be prepdrdebiriadadehg thREapPYGLEL Sfdekage Bht EMEL4es eallpBasRbanypre
desi ceantdy R dPalimngh pNY2ULLABLE Oh gadventd onal peRubaciytingeopsration
and seal1ng process. Reference to FIG 2 shows a cross-sectional view of
product gulcesige 1dadedor di hg-tona, prefdomeed eabddimenti-ofayde peesert,

i nvention _conprisi n%.‘nrruléigl e pouches 9 of,. Fig. 1, deéi ccant _15, base sheet
18, coverrtHEROUR Bhy rdTeaete | i d7. "EXARPERS [BBB3RFIRRe ABF oRPAS -
procedurgmitihdd | gstaalkvenal ewlesgeneretiysdeanal esgsteassdengrhigyst em
“and particularly describes the transdermal systens used in testing pouches

of vari ciEe pataay Heedmtt i dnl e critades n Raterndx afpmesrs 0662P4A267,

t ransder Y. m conj gk ng | date Ad) f, base form-and
“conpri se‘dgado é’aﬁ%’cen%ﬁ%%’ﬁﬁ%’oﬁ'%ﬁmH ofﬁ(ﬁ%rzei%?’ne?ﬁ?llgﬁé%dat &%hd
1-t hr eo-3etind phembaias e 60/ 8124987 and 09/163,351, all of which are
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WO (12/09112111 PCT/ USO02/ 12C20 pressure-sensitive adhesive carrier
conposition was prepared by conbining 6.0 parts nethyl pheni date base al ong
wi th 4.5 \wahts2io et hyl cellul ose (Ethocel 20, Dow Chem C@bT[gg(,g]%z(M dl and,
M chigan) in 22.75 parts of ethyl acetate. Next, 8.6 parts of

pol yacryl ate adhesive (GV5 3067; Solutia Inc. St Louis, M ssourl ) and
24.5 parts of a polysil oxane adhesive (Bl O PSA 7-4302; Dow Cor ni ng Corp.,

M dl and, M chi gan) were added and thoroughly m xed. The carrier conposition
was then wet caste at 20 mls, with a wet gap bar, onto a fluorocarbon

r el easebinghelSceteh RAkenl 02%ha:3Mcddenaanol i sind/ nnaset ain@@PpéyQtéHr ough

.an oven to evaporate volatile solvents. The dry conposition was | am nat ed
to a (pbFyeskePy BRERIFARZCRI-Im (Scotch Pak 1012, 3M M nneapol i s,

M nnesota). The carrier conposition had the ingredient concentrati ons on a

. dry weight basis as shown below. I|ngredient Dry Wight o Polysil oxane

Adhesi v¢00BbD- PSATRe43@2 5¢ aRaliyac radnatoss iAdhesi v (Gt &Q@r?e)lrﬁr&féy!s
Cel | ul ose (Ethocel 20 15 Met h%ll phenl date Base 20 100 25
02/ (1' 18216 PCH USRI 17pBBE5RL THRRY e riihl LR sBEM §§rrp‘-l‘€staé3flq 0ERY were

then di %raﬂgd@maml agedqgl o1 Zrot P2 Nedlriseal 80 fouchesy ¢ ihasg Ofy, n%| .

various material conbi natl ons described i'n each of the fo vm ng exa
[0066] Brappkei¢: mAterdsininto whish Bardsu e hde $<almbmlezjedp &13bemi |

| fail. Th th dt K t
o tnelry | arrfsfatTaR A bR ube SR e cRRaRE TedNa, and "
Redl andsx -Gk bhekniiak1 Q67 ]sFixamy s %er‘fnelaadﬂd}ﬁt&%élﬂéék@l PQl yesh ek,

commercially avail able as (Shel byville, Kentucky). 1.25 m | film of Bar ex
210 fil Atabihgzarsr et Hankl titthesi vb293035baAdcEdPE bypdenison Naioohdes,

humectants, anti-irritants, antioxidants, preservatives,
plasticizing agents, cross-linking agents, flavoring agents,
colorants, pigments and the like. Regardless of the type of
transdermal system used to practice the invention, the carrier
composition is preferably substantially free of water (i.e.,
the composition contains less than about 10% water by weight,
preferably less than about 5% by weight, and most preferably
less than about 3% water by weight based upon the total weight

of the composition prior to its topical application).

[0031] The term “solubilized” is intended to mean that in
the carrier composition there i1s an intimate dispersion or
dissolution of the active agent at the crystalline, molecular
or ilonic level. As such, the active agent is considered
herein to be 1in “non-crystallized” form when in the

compositions of the present invention.

[0032] As used herein, the term “degradation” refers to any
change to a drug in a transdermal system that may occur during
storage resulting in (a) an undesirable by-product, for

example by hydrolysis or oxidation of the drug, or undesirable

11
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[0068] Exanple 3: A 1.25 m!| filmof Barex 210 lam nated with al um num foi
usi ng an adhesive, which is then lamnated to a polyester filmusing an
adhesi ve,wafabménais commercially avail abl e as 90580 and sobgrRiked4EON
Mardon. [0069] Exanple 4: A 1.25 m| filmof Barex 210 (provided by

G eenway Plastics Industries Corporation, Wayne, New Jersey). [0070]
Exanpl e 5: Sane as Exanple 1. [0071] Exanple 6: A 2.0 ml| filmof Scotch
Pak 1012 (a polyester filmlamnated to a ethylene/vinyl acetate heat seal
| ayer manufactured by 3M. 26 WO (12/09(121(1 PCT/USI>2/12C20 [ 0072]

Exampl esdrmA 2QHTdsf bkpseh1Scoteh Rak 1009 ta pelyestsy, fidm Laghpated
. wWth alumnumfoil and ethylene/vinyl heat seal |ayer manufactured by 3M.
[0073] ERappbe 8bsarphyion finta oftheprvreciaky Wb hat ehearraesdernml

comer ci ayvai | & as .5 - .and sol d by Kappler Protective Appare
Sgl,stcf\éﬁ‘c&( gg’%tcgiﬂsé’ﬁ fég’%pirgfé%algg‘y. [0074] Example 9: A 1.25 mil film

of Barex 210 lamnated to a 2 m| polyester filmusing an acryl ate adhesi ve
(Duro -Tak_87-2296 by hb%fo al__Starch apd Chem cal Corpor ati on,

Bri dgewdPr3INew F&r s&PFA [ 66751 "Exafpl eP¥0USANePES EREND| €59 BXERELYa
0.92 m hpohyaster rfélﬂéﬁ?o}"@& ysg@lal&@%@&kggémﬁ?%%%%%&ﬂgyagmﬁééﬂpgsl%

except that a 0.2 m yester filmwas uSed. mple 12: A3 ml

film of ta predpy etapgr | B hadefbaesi er sbialcm commendiald yary ashabdbendsa
5488-99A and sol y Kappl er Pratective Apparel & Fabrics nc. [0078
ExanplepfgggAsfaﬂF%'pg%ﬁéﬁégr%%%rns%§ﬁﬁ%ﬂ %&%np?e %ﬁ?lﬁFi? 5 WFLeF?Fh1of
Barex 2{@theat - sglaé ed grddnqiouchawkaien a hedhesealeath povshibotartmbhly
pol yester. 27 WO 112/ (19(121(1 PCT/ US02/ 12C>20
impermeable to water vapor” means that the product package has
a moisture wvapor transmission rate not greater than about
0.0002g/day/in. sq. at 40°C/75% Relative Humidity (RH).
Therefore, for a typical shelf life of two years, the product
package should permit not greater than about 1lg of moisture to

pass through at 25°C/60% RH.

[0034] As used herein, the term “pouch” 1s broadly defined
to refer any packaging material containing or covering a
transdermal system and is sealed on at least one side. A pouch
can comprise two sheets or laminates of the packaging material
of this invention that has been joined along all its edges. It
may also comprise a single sheet or laminate that has been
folded and sealed all along its edges, or along all non-folded
edges. It may further comprise a bag or pocket that is sealed
along one or more edges. The perimeter of the pouch can be in
any design, shape or form, irregular or uniform. Uniform
shapes such as sdquares, rectangles, circles and ovals are
preferred in order to facilitate the sealing and manufacturing
processes. Sealing can be accomplished by heat, ultrasound,
laser, or adhesive and the 1like. The preferred packaging

material is self-sealing (i.e., able to form a stable bond

12



[ 0080J Three sanpl es of each exanple containing the transdermal system were
then placed in an oven at 80C for 4 days to accelerate aging (i.e.,

si mul at e woebhedeid € storage of about 2 years). The transdetimisosygkens were
then renoved fromthe pouches, and placed in an extraction solution of
acidified nethanol after renoval of the release liner. The extraction

sol ution containing the systemwas sonicated for 45 mnutes at room
tenperature. Aliguot sanples were then extracted and exam ned by

hi gh-pressure liquid chromatography to deternm ne and neasure the percent of

degradaptswafl agld Veading k0$sack808Y e same exteaghilonRRRRJUEE.WasS
enpl oyed to the pouch nmaterials to determ ne and neasure the anount of

active dfagofi aa. adgesived-net hyl pheni date) absorbed such materials in ng
by dry weight. The results are set forth in Table I. 28 WO (12/(1J(121(1
. TABLE T PCT/US02/12C2(1 Exanple Total Degradation Drug Loss ( 0)Drug
Absor pti[0A35] In order to effectively achieve the mechanical

(mg) 1*0. 100. 10829, 710. 10. 44Q325. 323. 70. 25448, 66. 20. 265515. 014. 10. 20968. 316.
92. 97978628958 £PaRHEs L Q“é?ézg@. PR ot 05 rsl G0t anvaae 6. 6b: 217128, 7

21. 42. 217338a6¢18119 20498 76. 20 T diExaEph o3 Lyvas, UsgEnas; ac6Ank { Ak whi ch
was mai ntained at roomtenperature for 4 days. FOOSZ] ignificant drug | oss
i s al sowdbberted handshe pradsiegigei ngd \ithydceredanes Wheh ekbappesceadingst he

Bar ex a@%t“%é@?ﬁeﬁxfikﬂ%'%@dﬁ?ﬁ%&éﬁﬂ?“?é£aHﬁﬁeggggcféfbgééﬁééﬁﬁg g%ne.
Household Substances with changes cited in the Federal
Register, Vol. 60, No. 140, pp. 37710-3744, 1995), a bi-
layered structure for the pouch is preferred. While a single
film or sheet could be employed, it would require a
corresponding thickness that may affect the other desired
properties such as permeation to moisture vapor and self-

sealing ability as well as increased packaging costs.

[0036] The preferred packaging material for use as primary
layer 11 of the pouch is a thermoplastic polymer that does not
absorb, react with, or otherwise adversely affect the drug or
other excipients or components used in the transdermal system.
A particularly preferred thermoplastic material is nitrile
rubber modified acrylonitrile-methyl acrylate copolymers.
Such materials are disclosed, for example, in U.S. Patent
3,426,102, and are commercially sold under the trademark Barex®
by BP Chemicals, Inc., Cleveland, Ohio. Various material
compositions of Barex® resins are available, for example,
Barex® 210, 2218 (which has a higher rubber modified content
than 210), and 214. An especially preferred material is Barex®
210.

13
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] 0083] The effect of using a desiccant to control degradation caused by
noi sture contam nation was tested in transdernal system sanples (as
prepar ed wbo¥@d029§ 25cn2 pl aced 29 WO 02/ 09021(1 PCT/ USp&g ikddddsdo i nto
2.5i n2 heat-seal ed pouches conprised of the materials described in Exanple
10. [0084] Approxi mtely 40 pouches were each placed in two desiccators

i nperneable to the transm ssion of water vapor. In one desiccator, the
bottomwas lined with granul es of a desiccating salt, calciumsulfate. The
desiccators were then placed in an oven at 40C and 750 relative humdity

for onergeRtl to agceberatecagi Y. AL epremMidg Lhekauehes frem the
desiccators, three pouches were randonly selected fromeach and the

t r ansdedmalengyone ne-hsorital HEE Iherfeint Mpary plaksd Ih bh EBxemasiboenh Sobution
of acidjfi.ed methanol ~af-ter. rempval of e liiper.,. T xtraction
Ir?l%mc’\{to atubgug % 5 ?I{]Il r@o@e re%g alf&f¥0?_§_§1§ r‘—ﬁ Hut Oh(375err%30 Ico

ai N ng t hé “systémwas sonicat e ut'es ‘at

t enper abboat Al.iSqueil saapd esverr eotrbeprexeradlied farth eXxaimed. dymil to
hi ghpressure |iquid chromatography to determ ne and nmeasure the percent of

the maj 8PO8&gr ddantBilrit alfhile atPdnpRA) aRd rtifikRy | sBFERS(ERpY [ bE8S]
The Samgpeibiac)! onBEeceflyey deler Bhpg)andyeagy esbhe prgunly of ot heot hr ee

sanpl es ma control group ¢ naintalne igerated at 8C and 20
m ni mM zeoswsoepsichi1is ypeomdafiadathndn sTheidesihngs raropesdti dsor tiot ntdabl e

I, J | oyed t i or. degradants, i hes whi ch .
el ati vETRGH GRS oGt AT T BAPR LT o tB05SL §ir> 02} 1191959 112 TAREENP
PCT/ USO2kb2=7r2Q e Exanmpl e o RA

[0038] Secondary layer 12 can be a sheet or laminate
comprising metal foils, polyethylenes, polyesters, vinyl
acetate resins, ethylene/vinyl acetate coploymers,
polyurethanes, polyvinyl chloride, woven and non-woven fabric,
cloth and papers. In practice of the preferred embodiments of
the invention, the thickness of secondary layer 12 is from
about 0.2 mil to about 3.0 mil, more preferably from about 0.2
mil to about 1.5 mil, and even more preferably from about 0.5
mil to about 1.0 mil. While thinner and thicker widths may be
employed, secondary layer 12 should not be so thin so as to
compromise its permeation and tear resistance properties to
the pouch, nor too thick so as to adversely affect sealing to

primary layer 11 or packaging properties of the pouch.

[0039] Particularly preferred materials for use as
secondary layer 12 have a higher melting temperature than the
primary layer in order to provide a heat sealable structure,
and are also translucent (i.e., impart wvisual clarity) such
that the ability to view and inspect the contents of the pouch
is not 1lost. The preferred secondary layer 12 material is a

polyester. Particularly preferred polyesters are those

14



o El Total o DegradantsNon-Desiccated 12.602. 274. 87Non- Desi ccat ed

22.572. 264. 81Non- Desi ccat ed 32.572. 274. 81Desi ccat ed 10. 330. 691. 02Desi ccat ed
20. 340. 6 Ayo@2gepiecat ed 30. 340. 691. 03Cont rol 10. 340. 320. 66EentsHNk262H. 320. 32
~0. 64Control 30.330.300.63 31 V~'0 02/0)U210 what is clained is:

PCT/ US02/ 12G2(1 1. A product packagi ng system for preventing degradation of
a drug in a carrier conposition of a transdermal delivery system
consisting essentially of: (a) a product package substantially noisture

i nper neabl e conprising a thernoplastic material configured in the shape of

a cont ai-pghekaviand yongo pPenhgr atk f HEhAehaPRVIMIA A-®SURSE anpti &b bye npisture
i nper neabl e cover sheet conprising a thernoplastic material coextensive to

sai d cofit-di-neiu Gt rite ARMAET S xael t eonbrn vpeii Hgledges, byehewuaseof ahdat or
adhesi ve; ﬁghe l%r®@9r%¢I%Aékﬂ§§5%ta&%lg%%%hes?w? §81§ Stgre%eientlally

. perneabﬁgc t'ufe Tonsisting esse iall rmary aye? of a
nitrile rubber nodified acrylonitrile- nethyl acrylate copolyner and (ii) a

secondary | ayer of polyester_  affix to s |nar | ayer nmeans of heat
or an adﬁ@§0 e, (|ﬁ?PQ§%Wﬁu%ﬁ¥$%aEgs i%%ogpﬁﬁ§? EQtPE&%éﬁMtﬂégﬁFy

effective QgPUQﬁ y Ok ePBhAKLRNER AR €1 d Neie “QBtaq%%‘%‘é%h‘fn%rnr’d 85y CRERQST biFon,

sai d transd system being sealed within a child- reS|stant pouc
mherelnhehé<ﬂudxbneersaaanmaﬁﬂwaszﬂ&rﬁm&ﬂk&thytmlprehsupeodanslpavhage,

and (c) desiccant ca of, absorbin t 1.5 gra ture
ver 'S GRS A o cBR et Bane ChpoPd i e Bhet o T S el b

t he pro@&@brp&Qkaﬂ@hleve greater tear resistance pro ertles which are

A A "E. A .AYLE A 2. Al . 2. AL2. AA". Al .LE. Als. A" &) &) A.A . As. A As. A

A E. AdlesAgabAe. Ans cxeatAng SRLLA rmagsﬂzfantﬂ(praoéeaa@k@tglng

[0041] An adhesive is a pressure-sensitive adhesive within
the meaning of the term as wused herein if 1t has the
properties of a pressure-sensitive adhesive per se or if it
functions as a pressure-sensitive adhesive by admixture with
tackifiers, plasticizers, cross-linking agents or other

additives.

[0042] Pressure-sensitive adhesives include all of the non-~
toxic natural and synthetic polymers known or suitable for use
in transdermal systems including solvent-based, hot melt and
grafted adhesives, and may be used alone or in combinations,
mixtures or blends. Examples of suitable adhesives include
polyacrylates, polysiloxanes, silicones, rubbers, gums,
polyisobutylenes, polyvinylethers, polyurethanes, styrene
block copolymers, styrene/butadiene polymers, polyether block
amide copolymers, ethylene/vinyl acetate copolymers, and vinyl
acetate based adhesives. Suitable polysiloxanes include those
commercially available and sold under the trademark BIO-PSA® by

Dow Corning Corporation, Midland, Michigan.
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cal] ca] ca] ca] ca] ca] ca a] ca] ca] ca] c ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cMaP¢PRFPe| wr sdde¢a) eaFea) bagbade ]E@élyjﬂt?a]scapéa] ca]
L 1IFZ
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10%0&' 09 10%& ()-!+10%b& +109%&' dea?! g#10%vM
& ()- 0 fé% %}Y%’%Yi &' (ﬁs VERLEIEE Y ) EPf 2D At’z’(ﬁ)&d() in &rbhafsalntf
MLOYB& (hi+h- LxaBC! té%ﬂ%@&a&i 118b 196ry late and polyacr’yllc as used
10by<s10%& ()-' SH10%& () - s$10%& () - #10%3&' ()- “ab>@\?4
100y <10%egef - EYi@) '2E0HDOYT F 1 GHE0 R - () mSuSBOMBR' pPyepsure-sensitive

1%000/931%290:%é§%§ %%ﬁ%é Oggf' ?@%% %);91%363; @%ﬁfpokgl? )2 and include those

sold under the trademark DURO-TAK® by National Starch and

Chemical Company, Bridgewater, New Jersey, and GELvVA®
Multipolymer Solution by Solutia, Inc., St. Louis, Missouri.

[0044] In practice of the preferred embodiments of the
pouch, the adhesive is applied to secondary layer 12 and dried
to a thickness that should preferably not exceed about 1 mil,
and 1s preferably in a range from about 0.3 mil to about 0.75
mil, prior to pressure sealing the adhesive coated secondary

layer 12 to primary layer 11.

[0045] Whatever material or structure is used to form a
pouch that does not significantly absorb, react with, or
otherwise adversely affect the drug or other excipilents or
components used in the transdermal system, while at the same
time meeting the requirements for child-resistant packaging,
it must also be permeable to moisture vapor to allow its
removal by an external desiccant. Preferably, the pouch is
preferentially permeable to moisture vapor over non-water

components or drug of the transdermal system. The term
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“preferentially permeable to moisture vapor” means that the
pouch has a moisture vapor transmission rate not greater than
about 2.5g/hr/m sqg. at 40°C/95% RH as determined pursuant to
the American Society of Testing and Materials (ASTM) for
moisture vapor transmission, ASTM E-96-95,.

[0046] In order to provide protection from light for drugs,
which may further be subject to degradation by light, it may
be desirable to use a modified form of secondary layer 12
material. For example, the material may be tinted to provide
a partial barrier affecting only certain wavelengths of light,

or be substantially opaque as in a metalized polyester film.

[0047] Reference to FIG. 1 shows a cross-—sectional view of
a preferred embodiment of pouch 9 containing transdermal
system 10 according to the present invention. The primary
layer 11 comprising a nitrile rubber modified acrylonitrile
methyl-acrylate copolymer is affixed to secondary layer 12
comprising a polyester by means of adhesive 13. The laminate
in the form of pouch 2 may be sealed at the edges for example

by heat.

[0048] The present invention is generally directed to an
improved packaging system for transdermal systems containing
methylphenidate. Methylphenidate exists as four enantiomers
which are the (2R:2'R)-(+)-threo-enantiomer, the (25:2’38)-{(-)~
threo-enantiomer, the (2R:2'8)-(+)-erythro~enantiomer, and the
(28:2"'R) - (-)~erythro-enantiomer, but only the d-threo-
methylphenidate is currently known to be significantly active.
An “active” enantiomer refers to the isomer of a chiral drug

that exhibits greater pharmacodynamic activity that its
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counterpart enantiomers. The major degradants include
ritalinic acid and the erythro-enantiomers (both d:l and 1l:d4).
The term “degradant” as used herein refers to any impurity,
metabolite, non-metabolite, enantiomer and the 1like that
exhibits no or significantly lower pharmacodynamic activity
for a particular therapeutic purpose or deserved beneficial

effect than the drug molecule or another enantiomer thereof.

[0049] In the presence of moisture, methylphenidate was
observed to form ritalinic acid by hydrolysis. Exposure to
molsture was further found to result in the formation of the
erythro-enantiomers. While not wishing to be bound by a
particular scientific theory, 1t is Dbelieved that such
degradation reaction involves the formation of enolates as
reaction intermediates, which then undergo auto-oxidation or
racemization. In non-aqueous carrier compositions that provide
low or nonpolar environments, water facilitates the formation
of enolates by lowering the overall degradation reaction’s
activation energy. Accordingly, other drugs that contain
ketone, aldehyde, ester or benzyl functional groups, such as
norenthindrone, norethindrone acetate, and estradiol, and also
form enolates would benefit by prevention of moisture

contamination in transdermal systems.

[0050] Although the particularly. preferred embodiments of
the present invention are generally directed to transdermal
systems containing methylphenidate, particularly in free base
form, packaging materials useful in the present invention are
useful for systems containing any drug that is incompatible
(unstable) with commonly used packaging materials as those

described in the examples herein (such as polyethylene or
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ceftriaxone, thalidomide, propranolol, ibuprofen, ketoprofen,

naproxen, peroxetine, finasteride, sertraline, paclitaxel,
terfenadine, verapamil, enalapril, lisinopril, ifosamide,
methyldopa, indacrinone, bupivacaine, loxiglumide, amlodipine,
pyridinium, levoslmedan, ondansetron, salmeterol, ketorolac,
doxazosin, cisapride, albuterol, oxybutynin, selective
serotonin reuptake inhibitors such as fluoxetine, loratadine,
fexofenadine, cetirizine, formoterol, triptans such as
sumatriptan, doxazosin, 2olpidem, sibutramine, atorvastatin,
nadolol, abacavir, citalopram, nifedipine, glitazones such as
troglitazone, progliotazone, and rosiglitazone, clorazepate,
lorazepam, oxazZepam, temazepamn, omeprazole, levofloxacin,

captopril, and diltiazem.

[0051] It is to be understood that while the description of
the exemplary embodiments herein are primarily directed to
transdermal systems containing methylphenidate, particularly
in free base form, the present invention also encompasses any
drug that that forms crystals or degradants in the presence of

molisture.

[0052] The term “drug” as used herein is intended to have
the broadest meaning possible, and be used interchangeably
with active agent, pharmaceutical, medicament and any
substance intended to provide a beneficial effect including a
therapeutic, prophylactic, pharmacological, or physiological
substance, cosmetic and personal care preparations, and
mixtures thereof. More specifically, any substance that is
capable of producing a pharmacological response, localized or

systemic, dirrespective of whether therapeutic, diagnostic,
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cosmetic or prophylactic in nature, is within the
contemplation of the invention. It should be noted that the
drugs could be wused singularly or in combinations and
mixtures. While there is no limitation on the type of active
agent that can be used in this invention, drugs theat are solid

at room temperature are preferred.

[0053] The active agents contained in the carrier
composition can be in different forms depending on the
solubllity and release characteristics desired, for example as
neutral molecules, components of molecular complexes, and
pharmaceutically acceptable salts, free acids or Dbases, or
quaternary salts of the same. Simple derivatives of the drugs
such as pharmaceutically acceptable ethers, esters, amides and
the like which have desirable retention and release
characteristics but which are easily metabolized at body PpH,
and enzymes, pro-active forms, pro-drugs and the like, can

also be employed.

[0054] The product package of the invention should isolate
and protect its contents from the ambient environmental
factors, such as water wvapor, air and 1light, that can
adversely affect them. Suitable materials for use as the
product package are well known 1in the art and include
polyethylenes, polyesters, polypropylenes, polyurethanes,
polyolefin, polyvinyl alcohol, polyvinyl chloride,
polyvinylidene, polyamide, vinyl acetate resins, BAREX®,
ethylene/vinyl acetate copolymers, ethylene/ethylacrylate
copolymers, metal-vapor deposited films or sheets thereof,
rubber sheets or films, expanded synthetic resin sheets or

films, non-woven fabrics, foils and papers. Such materials may
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be used singularly, in combination, as laminates (cold sealed,
heat sealed or flood or pattern coated with natural or
synthetic adhesives) or as coextrusions, so long as they
impart the desired permeation and barrier properties from

ambient environment.

[0055] The product package may be configured in any manner,
and may be flexible or rigid. It may comprise two sheets
joined along all its edges. It may also comprise a single

sheet or laminate that has been folded and sealed all along
its edges, or along all non-folded edges. It may further
comprise a bag or pocket that is sealed along one or more
edges. Alternatively, the product package may be molded or
formed into the shape of an open container, such as a tub or
box, and sealed around the periphery with a cover or lid made
from a second sheet of packaging material. The cover or 1lid
may be made of the same or a different packaging material, and
be re-sealable. When using a sheet of packaging material for
the cover, a laminate with foil, paper or nylon is preferred
in order to create a suitable surface for printing product
information and provide sufficient moisture impermeability.
Sealing may be accomplished by any suitable method such as by
means of pressure for conventional lid closures, or by laser,

heat, ultrasound, adhesive, and the like.

[0056] In a preferred embodiment, the product package is
substantially rigid and comprises a base sheet 18 of 46 mil
polypropylene formed into the shape of an open tub.
Polypropylene 1is a relatively inexpensive material, can be
used singularly as a sheet, is easy to mold or form into the

desired shape, and 1is recyclable. A coextensive laminate
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cover sheet 16 of 5 mil polyethylene/foil/nylon is then heat-
sealed to the tub opening. A reusable 1lid made of a suitable
packaging material such as polyester or polypropylene may
further be used in order to continue to maintain the pouched
transdermal systems in a desiccating environment after removal
of the cover sheet 16 wuntil the supply of systems is

exhausted.

[0057] The size of the container should be sufficient to
accommodate at least a one-month supply of pouched transdermal
systems (i.e., about 30) and up to a three-month supply. A
product package having a surface area of about 35 sqg. in. is
preferred to accommodate such contents together with the

desiccant material.

[0058] The type of desiccant material that may be used will
depend on the nature of the components of the transdermal
device, and can be determined by one skilled in the art
through routine experimentation. Suitable materials for use as
desiccants include oxides of aluminum, calcium, titanium,
zirconium, silicon, thorium, magnesium and barium, alumina,
alumina hydrates, natural and synthetic molecular sieves,
silica gel, precipitated silica, clays, perchlorates, zeolite,
natural gums, magnesium or calcium sulfate, calcium, lithium
or cobalt chloride, and calcium carbonate. While moisture
selective desiccant materials, such as molecular sieves, may
be used, use of a pouch that substantially prevents or
controls permeation of the drug or any non-water high vapor
pressure components or other excipients, such as glycols, or
drug is preferred. An indicator dye can also be added to the

desiccant material to provide for monitoring the amount of
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moisture absorbed during storage of the product package.
Suitability or compatibility of the desiccant material with a

particular transdermal system

[0059] The amount of desiccant that may used will depend on
several factors including the moisture permeability of the
types of materials used in making the pouch and product
package, the moisture absorbing capacity of the particular
desiccant material, and the intended shelf 1life of the
transdermal system. The minimal amount to be used is that
amount that will effectively absorb water vapor within the
product package over the intended shelf 1life of the
transdermal system, typically two years, and achieve an
acceptable level of drug loss from crystallization or
degradation to still deliver a therapeutically effective
amount of the drug. The desiccant should be capable of
absorbing at least about 1.5 grams to about 5 grams of
moisture over the intended period of storage and use of the
product package. The amount of desiccant material needed to
prevent such moisture contamination can be determined by one

skilled in the art through routine experimentation.

[0060] In a preferred embodiment of the packaging system
comprising transdermal systems containing methylphenidate in
heat-sealed pouches of Barex®/adhesive/polyester laminates
enclosed within a polypropylene product package, the preferred
desiccant material is silica gel in an amount of about 4-5

grams.

[0061] The suitable desiccant material may be incorporated

into the product package in any manner including a compressed
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pellet, or enclosed within a holder such as a capsule, sachet
or container. Any material that is water vapor permeable and
does not react with or adversely affect (for example, by
leaching or absorption) components of the transdermal system
or other materials used in making the pouch and product
package 1is suitable for forming the desiccant holder. Such
materials include polyethylene, polyethylene terephthalate,
polypropylene, coated and non-coated paper, and perforated
sheet and laminate materials. A preferred material for the

desiccant holder is a non-woven polyolefin.

[0062] The packaging system may be prepared by loading the
product package contents (i.e., pouch and desiccant) by means
of any suitable or conventional manufacturing operation and
sealing process. Reference to FIG. 2 shows a cross-sectional
view of product packade 14 according to a preferred embodiment
of the present invention comprising multiple pouches 9 of Fig.
1, desiccant 15, base sheet 18, cover sheet 16 and reusable
lid 17.

EXAMPLES

[0063] The following procedure is illustrative of how to
generally prepare a transdermal system, and particularly
describes the transdermal systems used in testing pouches of

various packaging materials described in the examples.
[0064] A transdermal system containing methylphenidate in

free base form and comprised of a racemate of about 50% each

of d-threo-methylphenidate and I1-threo-methylphenidate in a
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pressure-sensitive adhesive carrier composition was prepared
by combining 6.0 parts methylphenidate base along with 4.5
parts of ethyl cellulose (Ethocel® 20, Dow Chemical Corp.,
Midland, Michigan) in 22.75 parts of ethyl acetate. Next, 8.6
parts of a polyacryiate adhesive (GMS 3067; Solutia Inc., St.
Louis, Missouri) and 24.5 parts of a polysiloxane adhesive
(BIO-PSA® 7-4302; Dow Corning Corp., Midland, Michigan) were
added and thoroughly mixed. The carrier composition was then
wet caste at 20 mils, with a wet gap bar, onto a fluorocarbon
release liner (Scotch Pak® 1022, 3M, Minneapolis, Minnesota)
and run through an oven to evaporate volatile solvents. The
dry composition was laminated to a (polyester) backing film
(Scotch Pak® 1012, 3M, Minneapolis, Minnesota). The carrier
composition had the ingredient concentrations on a dry weight

basis as shown below.

Ingredient Dry Weight %
Polysiloxane Adhesive

(BIO-PSA® 7-4302) >0

Polyacrylate Adhesive 15

(GMS 3067)

Ethyl Cellulose 15

(Ethocel® 20)

Methylphenidate Base 20
100
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[0065] Transdermal system samples of 10cm® were then die cut
and placed into 2.5in? heat-sealed pouches comprised of the
various material combinations described in each of the

following examples.

[0066] Example 1: A 1.25 mil film of Barex® 210 heat
laminated to 0.35 mil aluminum foil. The aluminum foil was
then bonded to 35# Kraft paper using an adhesive (laminate
material manufactured Dby Richmond Technology, Redlands,

California).

[0067] Example 2: A 1.25 mil film of Barex® 210
laminated with a polyester film using a urethane adhesive
commercially available as 94035 and sold by Lawson Mardon

(Shelbyville, Kentucky).

[0068] Example 3: A 1.25 mil film of Barex® 210
laminated with aluminum foil using an adhesive, which is then
laminated to a pclyester film using an adhesive, which is

commercially available as 90580 and sold by Lawson Mardon.

[0069] Example 4: A 1.25 mil film of Barex® 210
(provided by Greenway Plastics Industries Corporation, Wayne,

New Jersey).
[0070] Example 5: Same as Example 1.
[0071] Example 6: A 2.0 mil film of Scotch Pak® 1012 (a

polyester film laminated to a ethylene/vinyl acetate heat seal

layer manufactured by 3M).
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[0072] Example 7; A 2.0 mil film of Scotch Pak® 1009 (a
polyester film laminated with aluminum foil and ethylene/vinyl

heat seal layer manufactured by 3M).

[0073] Example 8: A 3 mil film of a proprietary
laminate barrier film commercially available as 5488-9913 and
sold by Kappler Protective Apparel & Fabrics, Inc.

(Guntersville, Alabama).

[0074] Example 9: A 1.25 mil film of Barex® 210
laminated to a 2 mil polyester film using an acrylate adhesive
(buro-Tak® 87-2296 by National Starch and Chemical Corporation,

Bridgewater, New Jersey).

[0075] Example 10: Same as Example 9 except a 0.92 mil

polyester film was used.

[0076] Example 11: Same as Example 9 except that a 0.2

mil polyester film was used.

[0077] Example 12: A 3 mil film of a proprietary
laminate barrier film commercially available as 5488-99A and
sold by Kappler Protective Apparel & Fabrics, Inc.

[0078] Example 13: A 2 mil polyester film.

[0079] Example 14: A 1.25 mil film of Barex® 210

heat-sealed into pouch within a heat—-sealed pouch of 2 mil

polyester.
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[0080] Three samples of each example containing the
transdermal system were then placed in an oven at 80°C for 4
days to accelerate aging (i.e., simulate shelf-life storage of
about 2 vyears). The transdermal systems were then removed
from the pouches, and placed in an extraction solution of
acidified methanol after removal of the release liner. The
extraction solution containing the system was sonicated for 45
minutes at room temperature. BAliquot samples were then
extracted and examined by high-pressure liquid chromatography
to determine and measure the percent of degradants and active

drug loss.

[0081] The same extraction procedure was employed to the
pouch materials to determine and measure the amount of active
drug (i.e., d-threo—methylphenidate) absorbed such materials

in mg by dry weight. The results are set forth in Table I.
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TABLE I
Total Degradation Drug Loss prug
Example . . Absorption

’ ) (mg)

1* 0.1 0 0.108
2 L7 10.1 0.440
3 25.3 23.7 0.254
4 8.6 6.2 0.265
5 15.0 14.1 0.209
6 8.3 16.9 2.979
7 8.6 18.2 3.182
8 8.5 12.1 1.692
9 8.7 7.9 0.176
10 8.7 6.6 0.107
11 8.6 6.9 0.117
12 8.7 21.4 2.217
13 8.6 4.8 0.204
14 8.7 6.2 0.147

*Example 1 was used as a control which was maintained at room
D

temperature for 4 days.

[0082] Significant drug loss 1is also observed in the
presence of vinyl acetate. The examples using the Barex® and
polyester film laminates demonstrated good stability over

time.
[0083] The effect of using a desiccant to control

degradation caused by moisture contamination was tested in

transdermal system samples (as prepared above) of 25cm? placed
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into 2.5in* heat-sealed pouches comprised of the materials

described in Example 10.

[0084] Approximately 40 pouches were each placed in two
desiccators impermeable to the transmission of water vapor.
In one desiccator, the bottom was lined with granules of a
desiccating salt, calcium sulfate. The desiccators were then
placed in an oven at 40°C and 75% relative humidity for one
month to accelerate aging. After removing the pouches from
the desiccators, three pouches were randomly selected from
each and the transdermal systems contained therein were placed
in an extraction solution of acidified methanol after removal
of the release liner. The extraction solution containing the
system was sonicated for 45 minutes at room temperature.
Aliquot samples were then extracted and examined by high-
pressure liquid chromatography to determine and measure the
percent of the major degradants, ritalinic acid (RA) and

erthryo isomer (EI).

[0085] The same extraction procedure was also employed to
determine and measure the amount of the major degradants in a
three samples from a control group of pouches which were
maintained refrigerated at 8°C and 2% relative humidity to
minimize susceptibility to degradation at room temperature.

The results are set forth in Table II.
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Example % RA % EI
Degradants
Non-Desiccated 1 2.60 2.27 4.87
Non-Desiccated 2 2.57 2.26 4.81
Non-Desiccated 3 2.57 2.27 4.81
Desiccated 1 0.33 0.69 1.02
Desiccated 2 0.34 0.67 1.01
Desiccated 3 0.34 0.69 1.03
Control 1 0.34 0.32 0.66
Control 2 0.32 0.32 0.64
Control 3 0.33 0.30 0.63
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What is claimed is:

1. A product packaging system for preventing
degradation of a drug in a carrier composition of a

transdermal delivery system, consisting essentially of:

(a) a product package substantially moisture
impermeable comprising a thermoplastic material
configured in the shape of a container having one
opening, and further having a substantially moisture
impermeable cover sheet comprising a thermoplastic
material coextensive to said container opening and
affixed to the opening edges by means of heat or

adhesive;

(b) one or more child-resistant pouches which are
preferentially permeable to moisture consisting
essentially of:

(i) a primary layer of a nitrile rubber
modified acrylonitrile-methyl acrylate copolymer; and

(11) a secondary layer of polyester affixed to
said primary layer by means of heat or an adhesive,

(ididi) a transdermal system comprising a
therapeutically effective amount of methylphenidate in a
non-aqueous carrier composition, said transdermal system
being sealed within a child-resistant pouch;

wherein the child-resistant pouches are sealed

within the product package; and

{c) a desiccant capable of absorbing at least 1.5
grams of moisture over a one year period of storage,
wherein the desiccant is sealed within the product

package.



