17 OCT 2005 WD 02/090210 PCT/ US02/ 12620 PACKAG NG SYSTEM FOR TRANSDERMAL
DRUG DELI VERY SYSTEMS This application clains the benefit of Provisizayet 2005
Application No. 60/285,976, filed April 23, 2001. Background of the

| nvent i on MO 0399%E¥W of the Invention. [0001] The present inF&HYYR2@Pates to
stabilizing a drug in a packaged product. Mre specifically, the present
invention relates to a packaging systemfor the prevention of degradation

i n pharnmaceutical products, particularly controlled rel ease drug delivery
devi ces such as transdermal systens. 2. Description of Related Art. [0002]
The use of transdermal drug delivery systens or "patches" as a neans to
topically admnister a drug is well known. Such systens dissol ve or

di sperse the drug into a car AAKAEINOSASTIY KIRh as a pol ymeric and/ or
pressure- sensitive adhBRANBDERMPDSDRUGNDELIVERYhEYRTEME drug is delivered.
These transdermal drug delivery systens typically are affixed adhesively to
the skin or mucosa of a user, and _the drug diffuses at a controlled rate
from a pol ynefhis es@pPpdilicadd oray ef 13 Hid tﬁgeskﬁﬁnﬁﬁiﬁUcd%ﬁ aRgoxBsdepad into

Pat ent MR H B oA he 4 TB7EER 97, T3E R T17 %8055 o b2/ 080210
PCT/ US02/ 12620 5. 656, 286, 5, 958, 446 and 6,024,976, al| of which are

expressly Background of the Invention

1. Field of the Invention.

[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 délivery 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 is
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 Dblood. Such transdermal systems are described, for

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



incorporated by reference in their entireties. [0003] The typical packagi ng
systemfor a transdermal systeminvolves enclosing it within a pagh%g#ﬂgoo5
material that is sealed to forma container, such as a seal ed pouch,”T

whi ch the %9 8¥¥81Pay remain for long periods of tine befor £CYPE2(128val and
use. Several factors nust be considered to ensure the storage stability of

a packaged transdernmal system [0004] Conventional transdermal systens that

incorporate solid or crystalline fornms of drugs require that such drugs be
di ssolved in the polyneric and/or pressure-sensitive adhesive conposition

in order to deliver _a therapeutically effective anount. The ability of a
t ransderdaf5ey38em Poaby Adér and t%&?lzzﬁpe%tq'caﬂ]t%/ %?f‘é]é%i:bea£ﬁm?l¥?rfe§t5%tyhe

| nt endeds Jub AL pRe0h pYSeckREaker enf eARiECenthak kg active agent remain in
non- crystalTine or di sofved formin the carrier conposition prior to use.
[ 0005] The ability of a transdermal systemto deliver a therapeutically

ffecti t for the intended dyrat,i f it furth i t hat
the drugl98H&I n st 1BPe GHPAFEL aBACEGdR (TYEL ST nofOHegPadd  WSHFEFEL
deconposgy 9f eth Nenvbitkeks. dherdhippedt wethAehi W tpaOtaddiy ARYE$ihS that

associated wth their absolute nol ecular configuration. Many drugs exi st
as di ffetentsestlragct tiralfdorme tGeRtahiveri heLsdi | #6y & osesilgde Powehpl dfe of

| ane-pol.arized.light (are hiral ). Ln escribi c r h
Br ef i xgsw}ﬁf%?d%fleo?sﬁé% S (R sJ?erbl %grdg‘noai $%g98§§ollbu€eggr§%f %&&Pgtel on
of the npt&cuHego@loubntit susdi r aeveentier {s¢tofbe mref i kes covstladred v and
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ensure the storage stability of a packaged transdermal system.

[0004] Conventional transdermal systems that incorporate
solid or crystalline forms of drugs require that such drugs be
dissolved in the polymeric and/or pressure-sensitive adhesive
composition in order to deliver a therapeutically effective
amount. The ability of a transdermal system to deliver a
therapeutically effective amount for the intended duration of
use therefore requires that the active agent remain in non-
crystalline or dissolved form in the carrier composition prior

to use.

[0005] The ability of a transdermal system to deliver a
therapeutically effective amount for the intended duration of
its use further requires that the drug remain stable in its
active form (i.e., not degrade, convert, decompose or the
like). The therapeutic activity of many drugs is associated
with their absolute molecular configuration. Many drugs exist
as different structural forms that have the ability to rotate
the plane of plane-polarized 1light (are “chiral”). 1In
describing such drugs, the prefixes D and L or R and S are
used to denote the absolute configuration of the molecule

about its chiral center(s). The prefixes d and 1 or (+) and



(-) are enployed to designate the sign of rotation of plane- polarized |ight
by the conmpound, with (-) or 1 neaning that the conpound is |evor Oltfﬁ)eﬂéoog‘
gl ation

conmpound pg.ef.i Mth (+) or dis dextrorotatory. There ig.np .60/
bet ween n‘grsré'%)é?‘gt“bre for the absolute stereochem stry and ‘f%ir:l/“ts(% 12‘Ezr otation

of an enantioner. Thus, D-lactic acid is the sane as (-) lactic acid, and
L-lactic acid is (+) . For a given chemcal structure, these chiral
conpounds exist as a pair of enantioners (called stereoisoners) which are
i dentical except that they are non-superinposable mrror imges of one

anot her. speci fi.c. st ereQi SoNEs. al be.refer a ntioner,
and a m )&t—ﬁr @F?Coef %mu%%m}g%ng(r)s d:%&(%}?éﬁe c%?? egléﬁ %éf:]% #%%?chgr %rqgaéleerﬁ c
m xt ur e. ph0006L eBr eMatt Npydrg: deghssahd pnwiah be-crbki cal mebAcagSGhaf the

top 100 drugs worl dw de exhibit chirality. See, for exanmple, S.C. Stinson,
Cheni cal tReERgIMReERidn g SNV O LRk Ui eFPRROURR cPEE{ L X0l Milidk oft) B

Vol . 76 (;Sept.. 83; a "Chir, gS Lns %‘18[11 cal
& Engi neéri ﬁ‘és V\}/(sélg(%ﬁ(%a??%%w Chemi gg‘lerg;cil?t y!%({’;\as ?ﬁgﬁgﬁts%b ((;d&tt .9,
1995). Anemsfcilatpeent fos pthyi daitsbyutde dtdosonlodmidierpet and adf@nertgiec
bl ocki ng agent, propranolol, which is _known to be, 100, tines nore potent

than t herOrahaRRi 8fer? ISR er tHIH/ | RohRT sl fagCatt &8l IKrepsame as

del eterigﬂf rabbeicthati § "Rlng  Lnagkkye oficigeris Ran examphe, it diSen
suggeste hat the D- enantioner of thalidomde is a safe and effective
sedat i vechehénapr esonidistref,orthédee cohiral obmpounidsg esiickhess dumpiadg of

P;?g?ggg Iilag iil?%@tﬁgeZ%rslrleescpoggieggokégﬂggg- o r:i.cihS abz.%i ggl%%t&%albeexzice%qct ent
that they are non-superimposable mirror images of one another.
A specific stereoisomer may also be referred to as an
enantiomer, and a mixture of such isomers is often called an

enantiomeric or racemic mixture.

[0006] Preventing drug degradation can be critical since 50
of the top 100 drugs worldwide exhibit chirality. See, for
example, S.C. Stinson, Chemical & Engineering News, American
Chemical Society, Washington, DC, Vol. 76 (Sept. 21, 1998) pg.
83; and “Chiral Iiugs,” S.C. Stinson, Chémical & Engineering
News, American Chemical Society, Washington, DC, (Oct. 9,
1995). A case in point is provided by the L-form of the beta-
adrenergic blocking agent, propranolol, which is known to be
100 times more potent than the D-enantiomer. Moreover, certain
isomers may actually be deleterious rather than simply
inactive or inert. For example, it is suggested that the D-
enantiomer of thalidomide 1s a safe and effective sedative
when prescribed for the control of morning sickness during
pregnancy, while the corresponding L-enantiomer is believed to

be a potent teratogen.



WO 02/ 090210 PCT/ US02/ 12620 [0007] Accordingly, any packaging nmaterial used
to enclose a transdernmal system nust not absorb, react with, or ojpgicH fRs

adver sel yaf £ .he drug or other excipients or conponent 1, t he
transdernﬁ?’%@%&%ﬁl For exanple, U S. Patent Nunber 5,008?§?g%§9g%?%ses

that certain polyolefin materials wused for transdermal devices tend to
absorb |ipophilic solvents and/or enhancers, which can significantly
decrease the drug's solubility in the carrier conposition, as well as
cause physical failure of the packaging material. U S. Patent Nunber

4,943, 4 {-5Cl 0s : NLEOL | i e :egt Y+§O

(t anster ral0 Bl st emsenaemate hmta AT e et G Earae i T H Shedose
backi ngs anthnsdeasal | spetsm Mushasidieedpscadidi theonett | withgcovepdtietrivdise

met hyl phepi date, a %gizﬁ%'a%ug t hat exi%is as four,eggntioners of whi ch
only on@QE?Qiﬁ%%nF €Gtho et@qﬂgs?ﬁnpr nt F§CpRAPRECo Y haPERPPF &S i ve
is unstable i thePresepERIdinLer tajdtdypescd! Rackaaidlg umferpghgnysed

for transdermal systens. [0008] It is further known that conmon
envi ronfentlzdr  6af08r 4 1Yuchiaclohespridsdnceeptapat oyl ¢ fimi shaseniaper

form, air and_.light can adversely affect the . stability of. sone drugs. See,
fornlxaﬁﬁ*ﬁs Lfgngif?ﬁﬁq%ﬁﬁﬁﬁ 5¥%$%?i%4.%e gchéﬁhvi?%ﬁﬂﬁﬂtaﬁlP88§&a§cban
further siwaitd hersnidbi bihhgnd@irst hewHi 88 idhrt he ieayirf ifarConpogicicrer.sewhi ch

inturn can also significantly inpact the shelf-life of the transdernma
system theordenahpl solikd ljrtesehe the mABIIRE €eRHSSisipoma® Yeyst als

g nee on3 ol Toah FROY e B e R A e B B e PR

system MumboqackagLBgl3hatiesicalosesedHat endoisimen wihhsddverkedys bEhemtst

provide]{égy common transdermal system component materials such as
adhesives, membranes, backings and release liners. It has been
additionally discovered that methylphenidate, a chiral drug
that exists as four enantiomers of which only one is currently
known to be significantly pharmacodynamically active, 1is

unstable in the ©presence of certain types of packaging

materials used for transdermal systems.

- [0008] It 1is further known that common environmental
factors such as the presence of water (in liquid or wvapor
form), air and light can adversely affect the stability of
some drugs. See, for example, U.S. 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.



t he control against such environmental factors. 4 17 OCT 2005 WD 02/0900210
PCT/ US02/ 12620 [0009] In the manufacture of a packaged transdernah7§x§ﬁgﬁn5

the interj, he seal ed package may, and often does, ped

nmoi st ur e. “%%EH%F%dln of such noisture can include inciden arﬂgﬂﬁﬂﬁﬁg in the
transdermal system conponents or environnental exposure present when the
transdernmal systemwas first packaged. To prevent or control the anmount of
noi sture within such a seal ed package, various nethods have been enpl oyed.
These net hods include drying of raw materials, further drying of the
transdermal systemor storing in a desiccating atnosphere prior to
packagi ng, vacuum packagi ng or packaging in a dry room [0010] However, the

ability f@b@FVentIﬁ)rtﬁbl HlaRALR ctiRieS lof & Wddidydder sgnkadrpatkagetem,
especially over long periods of storage, is further dependent on the

moi st ur ethq)ermémllqlt y @of tiHee pasegichg Prmk@{qeal Jayas andesgiften pger&gi ng
materi al s oduc g_, rr%y gngsq:draé/er SOV Eco&gorsq}élpg ts%'urfeo' Icg are
i %HP[) ovi a Suc

typlcall§ an ‘environnen barrier uch "packagi

requi renﬂ&md)étemndméﬁtaln hilghett €ostis: f otheat etirahsdanthapr odsystem, and
require controll ed production to achieve a uniformand desired_|evel_ of
nnlsturéxﬂﬁﬁéﬁﬁﬁ%%llﬂﬁy SR IoREeRdEd na§XBeSUHPf f iRIE$CRD op@Yrthi t BBEL the

ot st Ur LU TSR 8 S W SRS T A oLEh BAFSRL cont £ TPt he
manuf actthé ngmoonhdidfi ansiahdrpaekidapiing smatter & aksaden rmmckage hevpriésence of
methods have been employed. These methods include drying of
raw materials, further drying of the transdermal system or
storing in a desiccating atmosphere prior to packaging, vacuum

packaging or packaging in a dry room.

[0010] However, the ability to prevent or eliminate
moisture within the sealed package, especially over long
periods of storage, 1s further dependent on the moisture
permeability of the packaging materials. As a result,
packaging materials produced of multiple layers, many
incorporating metal fcils, are typically required to provide
an environmental barrier. Such packaging requirements often
result in higher costs for materials and production, and
require controlled production to achieve a uniform and desired
level of moisture impermeability. Such packages may be
difficult to open without the aid of mechanical means such as
scissors, and, even the best, may still be moisture permeable

to some extent.

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

moisture within a sealed pouch containing a transdermal



noi sture within a seal ed pouch containing a transdermal 5 17 OCT 2005

.system the further use of a desiccant is still often required. {P0t3]2008e

use of a desiccant in packaging products is generally known in the

packagi ng i ndustry. For exanple, D.S. Patent No. 5,322,161 discloses a

package for packaging noisture. sensitive materials. In the '161 patent,

the desiccant iS present in a desiccant pouch. The desiccant can be ;5

mol ecul ar sieves and silica gels. The package of the.'161 patent also

i ncl udes heat-sealing layers for. sealing the package. [0013] Desi ccant
-materials have al so been used in conjunction wth pharmaceutical products.
- For exanple, U'S. Patent No. 5,698,217 discloses a nmethod for inhibiting

precipitation of a drug in a transdernal systemthat forns a solid hydrate

in the presenceenf Wakerrawaper. ukke 321% pat&rtanéchisevesiini sofeypl acing a
.desiccant material sealed within the sane product package cont ai ni ng
transder mal *SF8tEH- The desiccant. material is further enclosed within.its
own package. Accordingly, a desiccant-containing package is required for

-each i ndi vi rangder mal ste ery bot ,.ccant packagi ng
and desi cca ;d%?'rai eri g S nust %)ée c;trar‘aé'5 léﬁwc lfh‘a%gf% %gé‘r’cetsw rfabi | i ty
and conpat i lseppT3dlyi keown Ubn“theolpapkwnenﬁnéﬁst(mnt 8P neganmed e, Wt l§-t he drug

and other caEPENenss of, 3¢ 1ki ansden bRds syastsm};% eWnegh they.anggin close
proximty or contact. [0013a] U.S. Patent No 4,003 dISC|O &s’a

cont ai ner of°ipERIagEETTISA VR RAEEFL T oi stur EP€enSifli vBRtRTtter | &PS -

desiccant is present in a desiccant pouch. The desiccant can
“be molecular sieves and silica gels. The package of the ‘161
patent alsoc includes . heat-sealing layers for. sealing the

package.

[0013) Desiccant materiels have alse: been used in
conjﬁnction with'phazmacéutical products. For exzample, U.S.
Patent No. 5,698,217 disc;oses 2 methed <£or inhibiting
precipitation of a drug in & transdermal system that forms a
- solid hydrate in the presence of water vapor. The ‘217 patent
achieves this by placing a desiccant material sealed within
.the same product‘package containing transdermal svstem. The
desiccant material is further enclosed within.its own package.
Accordingly, =a desiccant-containing package is regquired for
each individual "~ transdermal system. Further, both such
desiccant packaging and desiccant materials must be cﬁ:efully
selected to eﬂsure suitability and compatibility (i.e.,
control problem - of contamination) with the drug and - other
components of the transdermzl system to which thev are in

close prozimity or contact.

[0013a] U.S. Patent No., 5,114,003 discloses a container or
package’ for  protecting moisture  sensitive materials
characterized by attaching a sealed desiccant canister to the

inside of the container or package. The sezled desiccant is



characterized by attaching a seal ed desiccant canister to the inside of the
" container or package. The seal ed_desiccant is 6 17 OCT 2005 then pyreits 86hs
just prior to inserting the hygroscopic nmaterial in the container and
sealing the container with 1lid. a [0014), U S. Patent No. 6, 050,400

di scl oses a packaging systemfor noisture sensitive pharnmaceuti cal
substances _ conprising an inner container pernmeable to noisture enclosed

wi thin an outer container |ess perneable to noisture and containing

adesi ccant. The '400 patent does-not teach the-use of a pouch for -
transdexmal systens that is perneable to noisture.vapor while at the sane
time meeting the requirenents for child-resistant packagi ng. [0015] None of
the related art teaches a cost efficient packaging systemfor transdernal
drug delivery systens.that- incorporates within a container use of a

desi ccant andt@n NPhtcUi@ pPeaseablRr PRdIChniRtig dehde wibansapiarl system
which is inert to the c{lrhug and .ot her trarltsldexgkal copponents,.in order to &
prevent. degr aBEEFHH rdactt ol S the "dr G5 that Sfarr B - "5usd6™ b gy
cont am nati onlfd-om certai n packaging materials and noisture, while al so

providing a child-resistant wapping for the transdermal system In

addition, none of _the_related art tgao Bedsothéa_ i pportance of controlling g
packagi ng mat &1°%4] s. 4md PRt ufe- ¢t '% et8nt lcfég;gsﬁaatai oRETEIPFons of t.
chiral drugs systpharfmecewbigakeéy mositigeenginthormxis] t hevrswices transdexnal

systems. [0016h TG nBr 85 Eftnek NVERELAR bormlbbRCUSAnEASEADEdR)s0G a

within an outer container less permeable to moisture and

containing a‘'desiccant. The ‘400 pstent does not teach the” use
of a pouch for transdermal systems that is permeable to
moisture vapor while at the same time meeting the reguirements

for child-resistant packaging.

' .[0015] None of the Ielated.:-.zt teaches 2 cost efficient
packaging system for transdermal drug delivery systems that
incorporates within a container use of a desiccant and =a
moisture permeable pouch to hold the transdermal system which
is inert to the drug and other transdermal components, in
order to prevent degradation reactions of the drug that can be
caused by contamination from certain packaging materizls and
moisture, while alsoc providing s child-resistant wrapping for
the transdermal system. In =addition, none of the related art
teaches the importence of controlling packaging materials. and
moisture to preﬁent degradation reactions of chirzl drugs or
pharmaceutically sctive enantiomer(s) thereof in transdexrmal

systems.

[0D16] The present invention is directed to stabilizing &
drug, particularly a chiral drug or the pharmaceutically
active enantiomer(s) thereof, in a caxrier composition of a ¢
trgnsdermal system prior to the systems use by providing =z

product packaging system to prevent or control degradstion 3



drug, particularly a chiral drug or the pharmaceutically active
enantioner(s) thereof, in a carrier conposition of a transdexmal S3y¥e&rpoos
prior to the systens use by providing a product packagi ng systemto prevent
or control degradation 6 7 17 OCT 2005 reactions that can result from
contam nation by certain packaging materials and noisture, while at the
sane tinme "providing a child-resistant wapping for the transdermal system
SUMVARY OF THE | NVENTI ON [0017] It is therefore an object of this invention
to provide-a cost efficient. packagi ng systemfor a transdermal drug
delivery systemthat inproves protection from contam nation,. such as the
crystallization or-degradation, of the drug,- and from ot her environnental
factors, during storage of the systemprior to its use. [0018] It is
therefore another object af this invention to provide a packaging system
for a transdercAafigpst ébtt h&BRw FEsSulfiot Lxpmgntdritemna iioabsey b cgdaen with, or
ot herw se adyResgddhg afft@etiaihe daUGQEc 0N R@XET RieNtre OkaOMR@RENt S used
in the transderpal system during storage of the_systemprior to its use.
‘[0019] It isPAPELET oBj é'cbr"lg’r'r‘f%%‘?f"ﬁv AEPRTFSt of?f?/mfihﬁe SRSAEEREiing syst em
t hat provi desytbenphysical characteristics to neet the requirenents for
child-resistant packaging. [0020) It is a further object of this invention
to provide a packaging systemfor a transdernmal systemthat inproves the
-stability of chiral drugs andSP#&éh¥acR® REECETVEFTESt | ve

[0017] It is therefoxe an object of this invention to
provide a cost efficient packaging system for a transdermal.
drug delivery svstem that improves protection from
contamination,. such .as the crystallization or degradation, of
the drug, and from other environmental factors, during storage

of the system prior to its use.

[0018B] It is therefore ancther object of this inventioﬁ to
provide 2 packaging system for a transdermal system that will
not significantly absorb, react with, or otherwise adverselyv
affect the drug or other excipients or components used in the
transdermal system during storagé of the system prior to its

use.

[0019] It is alsoc an object of this invention to provide a
packaging system that provides the physical characteristics to

meet the reguirements for child-resistant packaging.

[0020]) It is e further object of this invention to provide
a packaging system for a transdermzl system that improves the
stability of chiral drugs and phameceutically active
enantiomers thereocf contained in a transdermal system during

its storage prior to its use.

{0021] Tt is still another object of this inveption +to



enantiomers thereof contained in a transdermal systemduring its storage
prior to its use. ,[0021] It is still another object of this inved7iQer 2003
17 OCT 2005 provide a nethod for naking a packagi ng systemfrom materials
that permt visual inspection of their contents. [0022] The foregoi ng and
ot her objects are achieved with this invention by providing a pouch for a
transdermal system that is inert to the conponents of the transdermal
system water vapor perneable to perm.t renoval of noisture from wthin
t he pouch, and child-resistant. The pouched transdermal systemis further
sealed within a substantially water vapor inperneable product package that
contains a desiccant material. The drug incorporated in the transder mal
system remains substantially solubilized and. stable in the carrier
conposi tion of ‘the transdermal systemfree of contam nation fromthe

desi ccant or noisture while the system is stored in the product package.
prior to its BE¥idBRR EEeYHESCRIPTEENOR PRAPFAGS Y5098)Ipparatgsiags

Cross-secti onghati bkt @tdn 9hsgdteifpUe ek ddreepdhodi nent of a.
bi -1 ayered structure. [0024] FIG 2 is a cross-sectional view of a pr.oduct

package conprising transdermal system containi ng pouches, which pouch is
in the enbodi iR 1of &bki fhaswried srt uetherecbiartsaardesriicast. WDEFAI LED

DESCRI PTI O OFy e .bMENT! O [0025) oo e phfiaM kORI £lnsRbnat aRithl y” 1's

used herein in its conventional neani ngtﬁgs referring to direct contact with
an anat oni cal t83% e % ringaf f 58 e TAF eSO e MhaitPF nEFRRTART ki Ty Stem

water vapor permeszble to permit removal of moisture from
within the pouch, and child-resistant. The pouched
transdermal system is further sealed within a substantially
water vapér impermeable product package that contains a

- desiccant material. The drug incorporated in the transdermal
system remains substantially solubilized and. stable in the
carrier composition of the transdermal system fxree of
contamination from the desiccant or moisture while the system

is stored in the product package prior to its use.

BRIEF DESCRIPTION OF DRAWINGS

[0023] FPIG.1 is = cross-sectional illustration of the pouch
in the embodiment of z bi-layered structure.

[D024]  FIG.2 is 2 cross-sectional view of a product package
comprising transdermal system-containing pouches, which pouch
is in the embodiment of a bi-layered structure, and a

desiccant.

DETAILED DESCRIPTION OF THE INVENTION

[0025] The term “topical” or “topically” is used herein in
its conventional meaning as referring to direct contact with

an anatomical site or surfzce area on & mammsl including skin,



9 17 OCT 2005 teeth, nails and mucosa. [0026] The term "nucosa" as used
herein means any noist anatom cal nmenbrane or surface on a mammal (% 9505
oral, buccal, vaginal, rectal, nasal. or ophthalmc surfaces. 10027]

term "transdemal " as used herein means passage into and/or through skln or
mucosa for localized or systemc delivery of .an active agent. [0028] As
used herein, "therapeutically effective" neans an anount of drug that is
sufficient to achieve the desired local or systemc effect or result, such
as to prevent, cure, diagnose, mitigate or treat a disease or condition,
when applied topically Over the duration of intended use.. The anounts
necessary are known in the literature or may be determ ned by nethods known
in the art, but typically range fromabout 0.1 ng to about 20,000 nm, and
preferably from about 1 ng to about 1,000 ny, and nost preferably from
‘about 0.1 tdbaﬁﬁutnéﬁkﬁrﬁ?dp@RC?ﬁﬁﬂan adult .or manmal of about 75 kg body
wei ght per 24 hours. [D0291 The term "system' as used herein is intended to

broadly nmean a_ transdermal drug, dellver deV|cq?toFicaIIX‘ agglied to a
‘manmal  f or thb‘m&‘f pos e of *rbviHRG sofe “BEhetIEraI "5P T hEP&p&t ef fect,
and incl udes addtopateh- tn)ém)erardevor:eSummrdny o efgreAceghdhn e cakl, as

reservoir, trix: adheslve tLr ikn-1ine, qgg@ nd mul ti-|ayer
devices, io0 opcﬁ(-)Lr‘ecﬁ “dévi céerr'ga éa i ’a‘ °§se(f‘ ndages and pads. Further

details and exanples of transdernal systens generally are described in

Uni ted Stat es int W%%M%%s%ézﬁayﬁaQO@sehO&er&&%nQ?Q»aséaéZ‘l 787,
5, 656, 296, 5,7

,1nto and/or through skin or mucosa for localized or systemic

delivery of an active agent.

[0028] As used herein, “thera ueutz.cally effective” means an
"amcunt of drug that is sufficient to azchieve the desired local
er systemic effect cor resnlt', such &5 to prevent, cure,
disgnose, mitigate or treat a disease or condition, when
applied topically owver the duration of intended use. The
amounts ‘necessa;;y are kpown in the literature or may be
determined by methods known in the art, but typicelly range
from about 6.1 mg to about 20,000 mg, &nd éreferably from
 about 0.1 mg to about 1, 000 mg, and most preferably from about
0.1 to asbout 500 mg.per human adult or mammal cf abo"t 75 kg
body weight per 24 hours.

[{0029] The térm.“sxstem" as used herein is intended to

broadly mean a transdermal drug delivery device topically

applied to & mammal for the purposes of providing some

beneficial ox therap'eutic effect, and includes all patch-type

devices commonly xreferenced in the art as reservoir, ma;ri:-:,

adhesive matriz, in-line, membrane and multi-layer devices,

~ iontophorectic devices, and medicated ‘bandages and pads.

. Further detz2ils and examples of transdermal svstems generally
are  described in United States Patent Numbers 4,254,267,

‘ ' 5,006,108, 5,446,070, 5,474,787, 5,656,286, 5,719,197, and
Serial Numbers 60/115,987 and 09/163,351, all of which are
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Serial Nunmbers 60/115,987 and 09/ 163,351, all of which are 10 17 OCT 2005
WO 02/ 090210 PCT/ US02/ 12620 assigned to Noven Pharmaceuticals, Incy
gkl

|ncorpora&ﬁ99%@§1§|n by reference. [0030] The tern1"carr|ergﬁ§%¥%§g

used hereln to any non-aqueous nmaterial known in t U|table
for transdermal drug delivery adm nistration, and includes any polyneric
material into which a drug nay be solubilized, alone or in conbination or
adm xture with the other additives and excipients including solvents,
permeati on enhancers, diluents, stabilizers, fillers, clays, buffering
agents, biocide ctants anti-irritants, t|0X|dants reservatives,
plastlméﬁﬁkﬁﬁﬁintgo 8YeN | FhaTasgatisalsav oty dﬁ@ﬁtslngEBPSFéﬁFQ
p|gnent%éygiﬂfyyIfé@érggggrdless of the type of transdermal systemused to
practice the invention, the carrier conposition is preferably substantially
free of water (i.e., the conp05|t|on contains | ess than about 10% water by
th and. np t ref erabl

wei ght , r abl 83 t han ut 5% b | | ess
than abdSP R wat by CRERghERIS8H SHBROENE OO APt i PBF S e ferbes
conposi tiPNaRyi abnt-a dsppheedradp! keaihonh K033t The t&EMa5DE UL zed"
is intended to nean that in the carrier conposition there is an intimte

di sper sitgrngdemiasls oldrudn Al ¥Rr v eidpd ndgdmataorvhe aady staicliudes nehycul ar
o oot iR e 8B CROST o, SR SRR L0t ol
[0032] Ax used deeteirmatide ber radrdiagﬁﬁe@tw@ah refer stheramudichange hada
drug in e?(gnrp%.ne%qcesr nflllci%/lglgrelgq '[srol%%eg?:)é,o%%%rme%gcgo%g enhancers, diluents,
stabilizers, fillers, clays, buffering agents, biocides,
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 appnlication).

[0031] The term “solubilized” is intended to mean that in
the carrier composition there is 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 Dbe in “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
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storage resulting in (a) an undesirable by-product, for exanple by
hydr ol ysis or oxidation of the drug, or undesirable 11 17 OCT 20037farTR005
such as crystals, or (b) loss of the drug, for exanple through absorption
into other materials within the transdermal system or pouch, or
evaporation. [0033) As used herein, 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 transdennal system
and a desiccant material wthin the product package. The term
"substantially inpernmeable to water vapor® means that the product package
has a noisture vapor transm ssion rate not greater than about . .

0. 0002g/ day/in. sq./2.5cn2 at 40C/.75%-Rel ative Hum dity (RH). Therefore,
for a typical shelf life of two years, the product package should permt
not greater than about |g of npisture to pass through at 25C 60$ P. H.
[00341 As usetbdver ebeh ashezyeraas:pouct) lsshrefadhy dufd.néer txsmpdfer any
packagi ng mta{foa% C%B@bgi&g 1Q€o CRYes inAge B a2kl ANGARNPA SYRI&RRARd 1S
sealed on at |east one sid A pouch . can conprise two sheets or |am nates
of the packagﬁ?ﬁe’l‘m‘ire?P&Fh' GF EYAPSTFH¢BNti on that has been joined along all
its edges. It may also conprise a single sheet or Ianlnate t hat has been
fol ded and se al | an it es, I dges. It
may further cgdrrp??se .a bal(gs%gr §en gt halprgépés}ga?g%’ al on9 (c}?le od‘ri Ynore
edges. The petaffpe@rtofefhe tpoechea:l&ﬁ H?ka*?? e GUA T 1Y l@hapaea@ﬂef orm
irregular. or WniyGEesMvldai-f endn @hmsassmeasosaﬂams,an@egﬁmnasa circles

and oval s are eferred jn order .to f te the seal ing and
manuf act uri nd:ouc£ sealeg Jt3:=.xuszie:cmal sys em g desiccant gﬂ\aterlql
within the product package. The term ‘“substantially’

impermeable to water vapor” means that the product package has
2 moisture vapor transmission rate not greater than about
0.0002g/day/in. sg./2.5cm® at 40°C/75% Relative Humidity (RH).
Therefore, for = typiﬁéi shelf life of two years, the product
package should permit not grester than about lg of moisture to

pass through at 25°C/60% RH.

[o034] As used here1n, the term “pouch” is bIOad;y defined
to refer any packag;ng material containing or covering =a
transdermal system and is sgaleu on at least one side. A pouch
can compIrise two sheets or 1aminates of the packaging material
of this invention that has been joined along all its edges. It
may =zlso comprise = single sheet or laminate that has been
folded and sealed 211 zlong its edges, or =zlong all non-foided
edges. It may further comprise a2 bag or pocket that is sermled
2long one or more edges. The perimeter of the pouch can be in
any design, shape or form, irregular or uniform. Uniform
shapes such s&s squares, rectangles, circles and‘ ovals are
preferred in order to facilitate the sealing and manufacturing
processes. lSealing can be zcecomplished by heat, ultrasound,
laser, or adhesiv§ and the 1like. The preferred packaging

material is self-sezling (i.e., zble to form a stable bond
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processes. Sealing can be acconplished by heat, ultrasound, |aser, or
adhesive and the like. The preferred packaging material is self-seabiot®oos

(i.e., ab rma stable bond 12 17 OCT 2005 WO 02/09

PCT/ USOZ/%’%’G@%WE&O\ABW two facing surfaces of the same nat %ﬁglfsoﬁﬁlﬁ%ut t he
use of an adhesive). [0035] In order to effectively achieve the nechani cal
strength characteristics to be called "child-resistant” (i.e.,
substantially inpairs a child' s ability to open a container wth its hands

as determned in accordance with the procedures set forth in the

Citod | AHEFOAEVAl THRICt BPETO0Pe B, W5 190° PRToHRlo SrmeTioseE B

bi - | ayeyRd ot rasct se 06l he pouch is preferred. Wiile a single filmor
sheet could be enployed, it would require a correspondi ng thickness that

may affect the other desired properties such as perneation to noisture

vapor andessl- sepling. ALl | by as.uell a5 oreased, packagl ng.casts - £ 0036)

The preferre ing material for use as-pri

is a thesymplast | énash¥ierikhaicsdaes Yiotca RSO Yehi E@dcte¥h §Band Qﬁh@tw se
adversely affect the drug or other excipients or conponents used in the

t r ansdeavlis tanstead 1y A igmadinaul ar IghigiEfser pedl i bEr riopl apeRc amEentalnes
nitrile_  .rubh g' iLed_a jtrid e- %§%§ e copplyners. uch
mat er i alv"s'}t relegd?gg }Ségdgsf E)Hre)gee%gdr%eed, Q“Llr{r?3 ! .r%g'géleén?'sl?&gg?lgg?%sg&%ﬁe
comrer cisiit yreeltth updertideReqadeemektBar g r khebysBEcCagnmimadlsagime. of
Cl evel and, Chio. Various material, conpositions of Barex(r) resins are
avai | abFousediokanprbstances 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
j 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. 2An especially preferred material is Barex®

210.
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Barex(r) 210, 2218 (which has a higher rubber nodified content than 210),
and 214. An especially preferred material is Barex(r) 210. 13 17 CdczCRps5
[0037] In practice of the preferred enbodinents of the invention, the

t hi ckness of primary laver 11 is fromabout 0.5 ml/0.0127 mmto about 2.5
m|1/0,0635 nun, nore preferably fromabout D.75 m|/0.01905 mmto about 1.5
ml/0.0381r m, and even nore preferably fromabout 1.0 nmil/0.0254 mmto
about 1.5 m1/0.0381 nun. Wiile thinner and thicker w dths nay be

enpl oyed, inner laver 11 should not be so thin so as to conpromse its
perneation and stabilizing properties, nor too thick so as to adversely
affect its self-sealing and packaging- propertl es. [0038) Secondary. |ayer 12
can be a sheet or -lam nate conprising netal foils, polyethylenes,

pol yesters, vinyl acetate resins, ethylene/vinyl acetate .coployners,

‘ pol yur et hane$oo3m| yvi vy | petdioirdedegt \Amnenpamrmen-\mueuizﬁeaﬂnsi ceof aheth and

papers. In practlce of th r ferr odi, nent s f & nent| n. the
"t hi ckness of “8€¢0i aa’r a%grg =5° ‘3? %m" oﬁ‘t}'E -rf"lsl ?g (%?fél 4 "fo about
3.0 ml/O. 071621/mw12ﬁ)rm tcplabtfb@t ébﬁymil/@nﬂélﬁoum:m@aﬁptkbem fiemt 0 about

1.5 mlI/0. 038 7§’}£h%‘361§‘@§ @nmpesf@groaplvsf ﬁ&ﬂ)@bﬁ‘d& fin S =pH 'e/vQ 0127 mm
t o about 10m|/0 025 Wi | |nner and hi cker w dt hs B

‘enpl oyed, se’&%‘??daﬁ’%ﬁﬁeé?%?‘y 151%061’%"‘%0} e 14 8- Qarﬁ‘ln W B FB°‘€‘6rrﬁr-6m se its
per meati on anih/ceapsl r @ml. St ameelipr (t]bﬁ:ﬁiieirESarIdO tlhiexp@RUCH.dtABr M3 bbi ck so as

e aoverS®! 86! 358LL 910 PIL TRIAEL ' O RASKAGLNGpreperties' o
compromise its permeation and stabilizing properties, nor too .
thick so as to adversely affect its self-sealing and packaging

pr’;perties -

[0038] Secondary. layer 12 can be a sheet or laminate
comp'rising metal foils, polyéthylenes, polyesters, vinyl
acetate resins, ethy’lene/vinyl acetate . coploymers,
polyurethanes, polyvinyl chloride, vwoven and non-woven fabric,
cloth and papers. In practice of the preferred embediments of
the‘invéntion, the 'thic}:néss~ of seccndary layer 12 is from
about 0.2 mil/0.00508 mm to about 3.0 mil/0.0762 mm, more
prefersblv from about 0..2 mil/0.0050B mm to about 1.5
mil/0.03812 mm, énd even' more preferably from abong 0.5.
mil/0.0127 mm to abont 1.0 mil/0.0254 mm. While thinner and
thicker widths may be employed, secondary layer 12 should not
be so +thin 50 as to compromise its permestion and teer
resistance properties to the pouch, nor toc thick so as to
sdversely affect sealing A"co primary layer '11 or packaging

properties ' of ‘the pouch.

[0038] Particularly preferred materizals for use as
secondary ;ayér 12 have z higher melting temperature than the
primary layer in order to provide 2 heat -sealable structure,
and are also translucent (i.e., impart wvisual clarity). such

thzt the =2bility to wview znd inspect the contents of the pouch
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[0039] Particularly preferred materials for use as secondary |aver 12 have
a higher nelting tenperature than the primry |ayer in order to pro@CHe08s
heat seal able structure, and are also translucent (i.e., inpart visual
clarity). such Shat the ability to view and inspect the contents of the
pouch 14 17 OCT 2005 is not lost. The preferred secondary |aver 12 materi al
is a polyester. Particularly preferred polyesters are those comercially
sol d under ‘the trademark Myl ar and Melinex by E.|I. du Pont de Nenours-and
Conpany, W/ mington, Delaware, and include Mylar S, Melinex S and Melinexm
9D0 pol yester films. [0D40] Secondary layer 12 can be affixed to primary

| ayer 11 by any technique known in the art. Attachnent by neans of heat
fusion or an adhesive, -particularly a pressure-sensitive adhesive, is
preferred. use of an adhesive is preferred in order to achieve greater tear
resistance properties which are desirable in creating child resistant/proof
packagi ng.” [ 08%13°tAnt°a8hesTRre Ar&feLrep  eREOGATY: éﬁ%ﬁﬂ)‘"tga“‘éaﬁé’sﬁlvels\mc‘t hin the
nmeani ng of thgolwisieas usetkikereily |br¢jterhaa; tﬂiﬂyﬁéﬁ@fﬁ’tlﬁf‘e of tiose
pressure- senS|t|ve adhesi ve .per.se .or Lions a

pressure-sensf I ve agpl S| vgdb‘mde t?’ u%’éademfﬂy Lll{} ki f78r zﬂealfla’étl di zers,
cross-|inki ngBa;g-emiPsPoniDrd'mNﬂmrs a‘rd@l ¢9mpagy, j"’@@ﬂm)gtlbnes@}rseasenanﬁl ve

adhesi ves i ncludgqal byiQfr® shewdiQes 9Xng Matide# and sy fieli es ppl yners known
or suitable for use 7in transdernal systens i ncludi ng sol vent -based, hot
melt and grafted adhesives, and may be used al one or in combinations,

m xtures.or bievudy. BEcanphésryoflagen ti&bken aothesivest itnclpadsarpolaseer yl at es,

p0| ySi ! Oxanesllsti a%‘}“%écn:{f&@ei&wng%he art. Attachment by means of
heat fusion or an adhesive, particularly =z pressure-sensitive
adhesive, is preferred. Use of an adhesive is preferred in
order to achieve greater tear resistance properties which are

desirable in creating child resistant/proof packaging.

[0041j An acdhesive is 'a pressure-sensitive adhesive within
the meaning of the term as used herein if it bhas the
propefties of a pressure-sensitive zdhesive per se or if it

functions as a pressure-sensitive adhesive by edmizture with

tackifiers, plasticizers, cross-linking =agents . or other
additives.
[oo42) Pressure—-sensitive adhesives include all of the non-

toxic natursl and synthetic polymers known or suitzble for use
in transdermal systems including solvent~bzsed, hot melt and
grafted adhesives, and may be used zlone or in combinatiomns,
. miztures or blends. Examples of suitable adhesives include
polyacrylates,. peclysiloxanes, silicones, rubbers, gumns,
pelyisobutyvlenes, polyvinvliethers, pelvurethanes, styrene
block copolymers, styrene/butadiene polymers, polyether block
amide copolymers, ethylene/vinyl acetate copolymers, and vinvl
acetate based adhesives. Sultablg polysiloxeznes include those
commercially available znd sold under the trademark BIO-PSa® by

pow Corning Coxporstion, Midland, Michigan.
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pol yi sobut vl enes, pol yvinyl et hers, pol vurethanes, styrene block copol yners,
styrene/ but adi ene pol yners, pol yether block am de copolyners, 17 OCT 2005
et hyl ene/ vinyl acetate copol ynmers, and vinyl acetate based adhesi ves.
Sui t abl e pol ysil oxanes include'those comercially avail able and sol d under
t he trademark BI D-PSA by Dow Corning Corporation, Mdland, Mchigan. 15 17
OCT. 2005 [[00433 The pressure-sensitive adhesives particularly useful in
practicing this invention' include polyacrylates of one or nore nononers of
acrylic acids or other copolynerizable nononmers. polyacryl ate adhesives

al so include polymers of = al kyl acrylates and/or nethacryl ates and/or
copol yneri zabl e secondary nononers, or nononmers with functional groups. The
term "pol yacrylate" is intended to be used i nterchangeably wth the terns
acrylic, acrylate and polyacrylic as. used herein and as known in the art.
:Sui tabl e pressure- sensitive acrylic adhesives are commercially avail able

and i ncl ude L ;QQE%%1_'?- i nal arch and
Chem cal n{)any, gﬂ%g%ue%ﬁl\é lat?eggééh an éﬁﬁéub%ﬁ ti poﬁ%&er

*Sol ution by S@IEKEQ;ICme thigt invERtAw, iRF3sdumclyeeadrten pfaenkcerof the
preferred enhodi nppts o the fAyehe theaadhgsi venls %egbiﬁﬁtztﬂa%qgondary

| ayer 12 and dried to a _thickness that should preferab not exceed about 1
mi1/0.0. 254 PAACTERE- | s FHOFEFRAT "r‘l"hﬁ“%%‘?fgeajfsr"orﬁ%?&&ﬁ? B°é¥m%¥=r/efoo762 run
to about O. 751}}321I /&@19&55 WBthdS:d Qaeﬁiﬁcpymur emd$eﬁ| |cagc1mzaQEe§eve coat ed

secondary | 2 to imary er '@‘ﬁ%Tm@ ver materi al

structure i s ‘?fsc’é 2% T Fﬂeﬁs’ p8f1c °’H¥‘§f5d03e S o] n‘l ety §B§orb

react with, ©frm “polvacrylate” is intended to be used interchangeably
with the terms acrylic, ac_rylate and _ polyacrylic as. used
herein and s known in the art. Suitable p:eséure—seﬁsitive
acrylic adhesives are commercially available and include those
sold under the trademsrk DURO-TEK® by National Starch and
Chemical (':ompany, . Bridgewater, ©New Jersey, and GELVR®
Mulﬁipelymez Solution by Solutia, Inc., St. Louis, Missouxri.

[0044] In przctice ©f the preferred embodiments of the
pouch} the adhesive is zpplied to secondaxy layer 12 and dried
to a thickness ;that should  preferably not ezceed about 1
mil/0.0254 mm, and 1s prefefably in a range Zfrom about 0.3
mil/0.00762 nre to about 0.75 mil/C.01905 mm, prior tc pressure
sealing the adhesive coated secondary layer 12 to primary

layer 11.

[0045) Whatever material or structure is used to form =a
pouchk that does not. significantly abserb, react with, or
otherwise =adversely affect the drug or othe‘r excipients or
components used in the ‘transdermal system, while at the same
time meeting the requirements for child-resistant packaging,
it must alsoc be permeal:.»le to moisture wvapor to allow its
. removal by an external desiccant. Preferably, the pouch is

preferentially permeable +to moisture vapor over ncn-water

- components or drug of the transdermal system. The term
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ot herwi se adversely affect the drug or other excipients or conponents used
in the transdermal system while at the sanme tine neeting the requirenents

for child-resistant packaging, it nust also be perneable to noistu

to allow i WO 0¥@AH0al by an external desiccant. Preferably, RHEWMEA0 s
preferentially perneable to noisture vapor over non-water conponents or
drug of the transdermal system The term 16 17 OCT 2005 WD 02/090210

PCT/ US02/ 12620 "preferentially perneable to noisture vapor" nmeans that the
pouch has a noi sture vapor transm ssion rate not greater than about
2.5g9/hr/msqg. at 40C/ 95% RH as determ ned pursuant to the American Society
of Testinpraieneikiadly ESTgalls teoiBelsBuyQpseRotdhsHeesisonthasThe

E- 96- 95. 0461 r . oV p ison.from.|J or , i ch
may furt #@%Cﬁ‘e }%%%j gc?ﬁlogtglelg% adél ?‘5#%‘%#&%? l fo|eq rJI'Jr‘Flédyegk&IE‘)oeJE dgglg'rg'g%?e tth use
a nodi fi ebdit npobggaeondasy. | ayerackz/omat e abs BekcaxaME, ptihsubBt erixal
may be tinted to provide a partial barrier affecting only certain

wavel engttie offnldmitan ddodkebybsifntTediinmpanee ¥stierialmet AASRY for

pol yester film [0047] Reference to_FlI hauws .a cross-sectional view of
a pref er MY SErbodi WY L of T BBEEASE 88Nt gﬁﬂﬁlng'g\rggﬁgder mal system 10
according to the present invention. The primary |ayer 11'conprising a

nitrile rubber nodified acrylonitrile nethyl-acrylate copolyner is affixed
to secondf18AGhyer I ordeprits myowists v tectyormetirem ol 1glikeSove dr8gsThe

| am nate_.i.n.the_for f. pouch 9 e ,sealed a he edges, far. exapple. by
heat . [00"’&‘@1‘3%18% éfrsHergcth%)%\L;éﬁt Fggglggl%geﬁ?er%?gf/a%#%%?eg’%tZha?(}’t’ nt.rpmay
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 9 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 (28:2'8)-(-)-
threo-enantiomer, the (2R:2’S)-(+)-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 dgreater pharmacodynamic activity that its
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i nproved packagi ng system for transdernmal systens containing

met hyl pheni date. Methyl pheni date exists as four enantiomers which @7§ctbgos
(2R 2' R) - (&)-threg-enantiomer, the (2S:2'S)-(-)- threo-enantioner,. the

(2R 2'S)-(* -Oélf’bﬁ?zﬂpo-enanti oner, and the (2S:2'R)-(-)-eryt HF?;HE'H%{W?%W,
but only the d-threo- nethyl phenidate is currently known to be significantly
active. An "active" enantioner refers to the isoner of a chiral drug that
exhi bits greater pharmacodynam c activity that its 17 17 OCT 2005 WO

02/ 090210 PCTI US02/ 12620 counterpart enantionmers. The najor degradants

include ritalinic acid and the erythrq-enantioners Ciboth d:] and |:d). The
term " de§PRA&SIPaEL us ERAEERETRS er TS aMPINpur 19882 bBol | $clude

non- et abglizh gy eNanti OEia apdet Bevkhks-Lhaht 1 8KBIY (BdAY of: 514 {1 cant |y
| ower phar macoé)ynam c activity of a particular therapeutic purpose of
deser ved Thenetf ¢ cih al* degfrfaetain tt*haast hsedy ugenelmculedems ahot ey eiraptr DRy

thereof. [Q0491 I n the presence of noisture, . nethyl phenidate obser ved
Lo T or m FIRRReC St POy TSP ySTE:  ERBOSHLETED, Aot (e vecs e LR
found toesysted Npbheyf orgmmd on Qinthe 1%W)étr_hrﬂi&ﬁﬁﬂ&b@ﬂ}ﬁéﬁic%&@i@?ﬁ¥
wi shing to be bound by a particular scientific theory, it is believed 1hat

such dedoadati gantsantlian ithegepesittite porpease owmwf dernelraeds kenefiatal on

i ntermedi gtes, which then, undergo aut o- oxi dat{ﬁ)n or rﬁcem' za%' on. In

non- aqueS L ek HER doifoGUitd JHE THALS ProvA e by R AETBEF af PEREPFonment s,
water facilitates the formation of enolates by |owering the overall
degradation reaction's activation energy. Accordingly, other drugs that
contai n [R&¥&e, alldehyde bFESENSE behizyhoisHereondielgrvlipbensdeheaswas

observed to form ritalinic acid by hydrolysis. Exposure to
moisture was further found.to result in the formation of the
erythro-enantiomers. While not wishing to be bound by a
particular scientific theory, it is ©believed 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 enerqgy. Accordingly, other drugs that contain
ketone, aldehyde, ester or benzyl functional groups, such as
norenthindrone, norethindrone acetate, and estradiol, and also
form enolates would Dbenefit 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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nor ent hi ndrone, norethi ndrone acetate, and estradiol, and also form

enol ates woul d benefit by prevention of noisture contamnation in
transdermal systens. [00501 Although the particularly preferred embydPRéER085
of the pr¥Q&A12Kention are generally directed to transdePEBUSIZL2630ens
cont ai ni ng net hyl pheni date, particularly in free base form packaging
materials useful in the present invention are wuseful for systens containing
any drug that is inconpatible (unstable) with conmonly used packagi ng
materials as those described in the exanples herein (such as pol yethyl ene
or 18 17 OCT 2005 WO 02/090210 PCT/ US02/ 12620 polypropylengg. Such drugs

i ncl ude phlvakopyvdgse)f.or Bx@rpAEUIS céRElndrofllrEHaldrdgs defopr eprambe ol |

i bupr of en, ket qpr.of en, per ine, fin eri sertralin

pach 1 aebt EiaRPRRGa AT URIELs, P AT ARl RENRE SRR oGt afen

met hyl dopaprbREacr i M xdtimyacafhaastexigkym éertadlddid) nepacPytagen) um

| evosl medan, ondansetron, salnmeterol, ketorolac,_ doxazosin, cisapride,

al but er ober&gbdipgirn, “ereedmié, saIGRTH reuptaRénPREiBi/t orsiesenlde,

fluoxetip |,or.at adi adine; ELLZi f.qrnt er ol I such
i e T S P A

as SUI’T’B.{rl

6xazosi n,” zol pi dent ~si ast’atin, |,
abacavi r pyei Hahepmam laivbedimeidas, gbhtiazssesofjichsabmetenglli t azoterolac,
progliotazone, and rosiglitazone, clorazepate, |orazepam oxazepam

t emazepafPXBABSLAz 0l e, CTTARK18aci n21PBEBEBPr i |, CHYPWHIHizem SEHOSEIVEL s

to be undersioadsthatuybiie LhGideELPLhn, Ofs GoKeMRlaAr Y Srbedalyg] S

herein are primarily directed to transdernal systens containing

nmet hyl phéskd@eaadpart,i cukcartliyizine, formoterol, triptans such as
sumatriptan, doxazosin, zolpidem, sibutramine, atorvastatin,
nadolol, abacavir, citalopram, nifedipine, glitazones such as
troglitazone, progliotazone, and rosiglitazone, clorazepate,
lorazepam, oxazepam, temazepam, 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 inventior also encompasses any
drug that that forms crystals or degradants in the presence of

moisture.

[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, irrespective of whether therapeutic, diagnostic,

19



in free base form the present invention also enconpasses any drug that
that forns crystals or degradants in the presence of noisture. [0Q é ;gg
term "drug" as used herein is intended to have the broadest neaniﬂgz ¢ 05
possi bl e, WAd2/08024&ed i nt erchangeably with active agent, pReEF¥ReZL62cal ,
medi canment and any substance intended to provide a beneficial effect
including a therapeutic, prophylactic, pharmacol ogical, or physiol ogical
substance, cosnetic and personal care preparations, and m xtures thereof.
More specifically, any substance that is capable of producing a

phar macol ogi cal response, |ocalized or systemc, irrespective of whether

t her apeutiospedilagnostt ¢, PrOEWYIEETE X005 iD 0HVY0R210 PCT/ USPRENL2G20 the

ti hyl.act i i t, i i t hi th t | at i f_t
Cvent ! ofCTEETEGN e hot Bl CHAERHP™ r UGS S3AH DenBeBe torngutat | P5r i n
conbi nat ig@agsantoylikt UpES. wd e $eneld:s o i M tat | Qerstddiel dvpe Sha

active agent that can be used in this invention, drugs that are solid at
room t enpépatunes .ardhplef sheg¢. 1D053] lThetatipre cyehlhe Eoweaiviedachivae

carrier _conposition can be in.diff nt .forns.dependin the _solubility
Snd 1ol e AP ERR AT ESI0R FRathRsy tBYERLE e Ehh o NerBE L et
conponentzg eboidhesteda AP £XeSpraferrédhar maceutical ly acceptable salts,
free acids or bases, or quaternary salts of the same. Sinple derivatives of

the drugs such as pharnaceutically acceptable ethers, esters, am des and

e b ke U3, Davardes) AR d O ahda andohtheasd  ChAractRE! Stigrrbuk
composition can be in different forms depending on the
solubility and release characteristics desired, for example as
neutral molecules, components of molecular complexes, and
pharmaceutically acceptable salts, free acids or bases, or
quaternary salts of the same. Simplé 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 pH,

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 1its 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 in 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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and enzynes, pro-active forns, pro-drugs and the like, can also be

enpl oyed. [0054] The product package of the invention should isol ajeocaos
protect its contents fromthe anbient environnental factors, such as water
vapor, air and light, that can adversely affect them Suitable materials
for use as the product package are well known in the art and include

pol yet hyl enes, pol yesters, pol ypropyl enes, polyurethanes, polyolefin,

pol yvi nyl al cohol, pol yvinyl chloride, polyvinylidene, polyam de, Vinyl
acetate resins, BAREX, et hyl ene/ vinyl acetate copol yners, ‘
et hyl ene/ et hyl acryl ate copol yners, netal -vapor deposited filnms or sheets

t hereof, -rubber sheets or filns, expanded synthetic resin sheets or filns,
non-woven fabrics, foils and papers. Such materials may 20 17 OCT 2005 be
used singularly, in conbination, as |am nates (cold seal ed, heat seal ed or
flood or pattern coated with natural or .synthetic adhe5|ves) or as
coextrusions, B YsgAgsimsulinEy. Emparpinehiondess rlegipeteredeph semadebarri er

properties from..anbienk eavi EQRYEe: 09351 Thecdy o\dy@ﬁ 9@&1&%96 gpy be
configured in any nanner and g | exible or rigid. kt may conprise, two
sheet s -j oi ned ZTORGEHT | “‘f"’t‘?”%ﬂge Pt ARRFTAPEIEREonpli sJé’nﬁ fhgFesY sheet or

| ami nat e that hasrbeenef ckdetkdanskseatied ahli abkoner i popedgnss eroml ong. al |,

non- f ol ded edgg&ueLE qg%r$§agper conprise a bag or pocket that is seal ed
al ong one or noreé cF ternatlvely, t he product package may be nol ded

or formed into the, shape of an open container, such as a tub or box, and
seal ed around fdwesperi pherprovhid packéetzyobel ddhfighBAE in any manner,

and may be flexible or rigid. It may comprise two sheets
joined along all its ‘edges. It may =zlso comprise a single
sheet or laminate that has been folded and sealed all along
its edges, or along =211 .non-folded edges.. It may further
comprise a bag or pocket that is sealed along one or more
edges. 2lternatively, the product pac}iage may Se moldeci.o:c
formed into the shape o.f an opén container, such as a tub or
box, and sesled around the periphe;y with 2 cover or lid- made
from & second sheet of packaging material. The cover or 1id
may be made of the same or a different packaging materizl, and
be re-sealable. When usiné 2 sheet of packaging material fozx
thé cover, a laminate with foil, paper or nylon is preferred
in ozrder to create a suitable surface Jor printing product
information and provide sufficient moisture impermeability.
Sealing may be a;complished by any suitable method sﬁch as by
means of pressure for conventional lid closures, or by laser,

heat, ultrasound, adhesive, and the like. )

[o05E] In a preferred embodiment, the product package is
substantially xrigid and comprises a base sheet 18 of 46
mil/1.16B4 mm .polvpropylene formed into the shape of an open
tub. Polypropylehe is a relatively inexpensive material, can
be used singularly as & sheet, is easv to mold or form into

the -desired shape, and is recyclable. A coextensive laminate
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froma second sheet of packaging material. The cover or Iid nay be made of
the same or a different packaging material, and be re-seal able. Wroorsigeg
a sheet of packaging material for the cover, a lamnate with foil, paper or
nylon is preferred in order to create a suitable surface for printing
product infornmation and provide sufficient noisture inperneability.

Seal i ng may be acconplished by any suitable -nethod such as by neans of
pressure for conventional lid closures, or by laser, heat, ultrasound,"
adhesive, and the like. [0055) In a preferred enbodi nent, the product
package is substantially rigid and conprises a base sheet 18 of 46
ml/1.1684 nm pol ypropyl ene formed 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

‘recycl abl e. PeTRFeXANERSi VE 19%nihatid/ 9112% reCPRmetheRer ISheviEs ¢fs 5

m /0. 127 nup,gplyetbyleng tei bhawen opsninshen haalraeah ed tud g taub
opening. A reusable |lid made of a suitable packaging material such as
‘pol yest er or SpoiaPBroBY P& S FdRt hethpas L@éﬁefg&ﬁr?}’er’f’%ﬁpt’i%ﬂ%ﬁe to

mai nt ai n t hepapodehatkd ransosesdrain SysdaiTstd ncentdese caat imgineBYnr abgent after

renmoval of the cover sheet 1$n5§{15ttlglsthr§aasgggi‘ gf SYSIET8 nhSne X aust ed.

100573 The sPO¥HSF thePE6ATa dutd *he BUTFI cient to accontbddt e at

| east a one- nomvzlseppkye ofcyrsucheszk t¥anstdt ndle sypslenst ($ystemsallout 30)
and up to a th&e+a@nth supply. A product package having a surface area of
about 35 sq. in./88,9 cm is preferred to accommodate such contents

together with the- desiccant material.
[0D57] The size of the container should be sufficient to

accommodete at least 2 one-month supply of pouched transdermal
systems ({i.e., zbont 30) and up to a three-month supply. A
.product package having 2 surface area of about 35 sg. in./68.9
cm® is preferred to accommodate such contents together with the

desiccant material.

[005E8] The type of desiccant materizal that may be used will
depend on the natureA of the components of the +transdermal
device, and can be determined bv one skilled in the earxt
through routine ezperimentation. Suitable materizls for use as
desiccants inclade ozides of =zluminum, calcium, titanium,
zirconium, silicon, thorium, xﬁagnesium-and barium, alumina,
alumina hvdrates, mnaturzl and synthetic molecular sieves,
silica gel, precipitated silica, clasys, perchlorates, zeolite,
patural gums, magnesium or calcium sulfate, czlcium, 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 dr
contreols permeation of the drug or any non-water high vapor
" pressure components or other'excipients,_ suéh as glyvcols, or
drug is preferred. An indicztor dye can also be added to the

desiccant material to provide for monitoring the amount of
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[ 0052] 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 skilled in the art through routine experinentation. Suitabl® OCT 2005
mat eri al s w@yo2wee1as desi ccants i nclude oxides of al um numpcealser/uigroe
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 guns, naghesi um
or calciumsulfate, calcium Ilithium or cobalt chloride, and cal ci um
carbonate. Wiile noisture selective desiccant materials, such as nol ecul ar
si eves, mpistherasehsageedf dupugh stetagebstfinttlaé | yppodueht spackage.

Component B IGRAOHET | FPBREETPaRiR VA S ) Yol Ses thank; BE e (ro ¥ Had2 an
i ndi cat on, Q%8 (AR Als%beiadbded s@stdg desiccant material to provide for
noni toring the anmount of 22 17 2005 WD 02/090210 PCT/ US02/ 12620

noi st ure absorbed during storage of the product package. Suitability or
conpati bi | of t desi ccant terial_with,a, particul ar transderngl
System [ 008SP I The. Aturtiort heef caant CPRET by tudBY Wad debbh oo Eeor a
factors isRelsdiing rhbe oyl siHeeupehgeabhé i b idftihe dethrsrafl i) eral ghesed

in making the pouch and product package, the noisture absorbing capacity of
t he partitalesr odesied®miatat etis®d and PBE1nNAt ehbled BREFh | phd oprefect

L enscer T e e, OB S0 DSR2 I A DR L

shel f life®esdfcddt® 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 Adeliver 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 laminatés
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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transdermal system typically two years, and achieve an acceptable |evel of
drug loss fromcrystallization or degradation to still deliver a 17 OCT 2005
t her apeuti callé ef fective anount of the drug. The desiccant shoul d be
capabl e of WOBY8MPng at | east about 1.5 grans to about 5 gPSHISE#1264bi sture
over the intended period of storage and use of the product package. The
anount of desiccant material needed to prevent such noisture contam nation
can be determined by one skilled in the art through routine
experinmentation. [0060] In a preferred enbodi nent of the packaging system
conprising_transdermal systens .containin t hyl pheni date in eat - seal ed
pouches B]eléﬁtex(‘?lﬂ%ﬂaﬁzgﬁﬁgl B’&@é@t& hodRient égggeﬁél FsecPRFEhPn &2C e_t

pol ypr opyheng, pfofyet PackAgRatdea Pr ehakr ad ﬁsﬁéfc%agoqag%méame%haca
gel in an amount of about "4-5 grans. [0061] The suitabl e desiccant material
may be i doersponattedreboto whehproductdypecsabe iaffmot ndfioer iexempdieng ay
conpressed 23,17 OCT 2005 WO 02/090210 PCT/ US02/ 1262Q pellet, or encl osed
within aiﬁé‘l Lueh ZPSPTRIpSe, COBRRBEOLS, n%ﬁ?ngfa%fse%? r P4F teRat

i's water vapgrhRer Meaklea-iaNd 4R Nah reakiny t kner adwuensebwndgaf beehutkor
exanpl e, by leaching or absorption) conponents of the transdermal system

or ot her pamtkardenl $susad tablmkifny timrmpowehthed gavidimant phokdge -i s Suichabl e
for form ng the desi.ccant ,hol der. .Suc mat eri al s, include polyet hyl ene,
bol yet nyFBve g s * metyetiirafe. Roby S RieHRon Rtpbabadate: and
perforated; viasik | arddited MRt | alohi- ob afe’f epag@ ryat ahical pkeforheed
desi ccant holder is a non-woven pol yol efin.

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 package 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 1is 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 1-threo-methylphenidate in a
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[ 0062] The packagi ng system may be prepared by |oading the product package
contents (i.e., pouch and desiccant) by neans of any suitable or 4 CT 20
conventional manufacturing operation and sealing process. Reference ?o ﬁHEP
2 shows a WOJROIUALtional view of product package 14 accor BCRFSPH12420
preferred enbodi nent of the present invention conprising nultiple pouches 9
of Fig. 1, desiccant 15, base sheet 18, cover sheet 16 and reusable Ilid
17. EXAMPLES [0063] The followi ng procedure is illustrative of howto
generally prepare a transdermal system and particularly describes the
transdermal systens used in testing pouches of various packaging materials
descr i be®Yies sture HeNpl tebve [ 00b4s 1A r aasHee FralCopstsdnh aunt diasi ngrepared

met hyl phenj date, i.n. fre ase I of ac ..aboyt . 50%
cach’ of Tt PR AEH| BronEIS ad L YARe. ARyl BAEH dard n o B 1o cT
2005 WOR2R90310 SEHYUSAA AR Pr egxivoeed®nsid,) vooadherene cear rcétp. ,

conposi tion was_prepared by conbining 6.0 parts_nethyl pheni date base al ong
with 4. sMighand ofMighgark| in| 43e’PEPREES| PE) XY DEGG?R cal Newkp. 8.6

b dond, S ) BTGl ALE adREA Sl SyEoLYETLY e A eplae bout s

(GBS 306T,0uSe,ut Madssouri) 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

50
(BIO-P3A® 7-4302)
Polyacrylate Adhesive 15
(GMS 3067)
Ethyl Cellulose 15
(Ethocel® 20)
Methylphenidate Base 20
100
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of Next, 8.6 1Inc., St. a polysiloxane adhesive Corp., Mdland, M chigan)
wer e added and thoroughly m xed. The wet caste at 20 mls, with aMmeCT 2005
rel ease liner (Scotch Pak(r) and run through dry conposition an oven to
carrier conposition was then gap bar, onto a fluorocarbon 1022, 3M

M nneapol i.s, M nnesota) evaporate volatile solvents. was lamnated to a
(polyester) (Scotch Pak(r) 1012, 3M M nneapolis, Mnnesota). conposition
had t'he i ngredi ent concentrations on -basis as shown bel ow. | ngredient

Pol ysi | oxane Adhesive (BIO PSA(r) 7-4302) Polyacryl ate Adhesive (GV5 3067)
Et hyl Cell-ul ose (Ethocel (r) 20) The ' ' , :

[pDoES] Transdermal system szmples of 10cm® were then die cut’
and Iﬁléced into 2.5in?/6.3cm’ heat-sesled pouches comprised of
‘the vsrious  material combinations described in each of the

following examples.

[0066] Example 1: 4 1.25 mil/0.03175 mm film of Barex®
210 ‘heat laminated to 0.35 mil/0.00885 mm zluminum foil. The
aluminom foil was then bonded to 35# Kraft paper using.azn
adhesive {laminate material manufactured by Richmond

Technology, Redlands, Californiz).

[0067] Example 2: A 1.25 mi1/0.03175 mm f£ilm of Barex®
210 laminated with & polyester film using a urethzne adhesive
commercially available as 54035 ‘2nd - sold by ZLawson Mardon

(Shelbyville, Kent}zc};y) .

[oo68B] Example 3: A 1.25 mil/0.03175 mm film of EBzrex®
210 laminzted with =zluminum foil using an adhesive, which is
then laminated to a polyester film_: ‘using an adhesive, which is

commercizlly svailable zs 90580 and sold by Lawson Mardon.

[0063) Example 4: A 1.25 mil/0.03175 mm film of Barex®
210 (provided by Greenway Plastics Industries Corporation,

Wavne, New Jersey).
{o070] Example 5: Same =s Ezample 1.
[0071) Ezample 6: A 2.0 mil/0.0508 mm  f£film of Scotch

Pak® 1012 (2 polyester film laminated to a ethylene/vinyl
acetate heat seal lsyer manufactured by 3M).
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backing film The carrier a dry weight Dry Weight %50 15 15

Met hyl pheni date Base 20 100 25 17 OCT 2005 [0D65] Transdermal systi@m@CT 2005
sanpl es of 10cnz were then die cut and placed into 2.5in2/6.3cnE

heat - seal ed pouches conprised of 'the various. material conbinations
described in each of the foll ow ng exanpl es. [0066] Exanple 1: A 1.25
ml/0.03175 nmfilmof Barex 210 'heat laminated to 0.35 mil/D. 00889 nm
alumnumfoil.-The alumnumfoil was then bonded to 35# Kraft paper using,
an adhesive (lam nate material manufactured by Ri chnond Technol ogy,

Redl ands, California). [00671 Exanple-2: A 1.25 m|/0.031775 mmfil m of
Barer" 210 | aminated with a pol yester filmusing a urethane adhesive
comercially avail abl e as 94035 and' sold by Lawson Mardon (Shel byvill e,
Kent ucky). [0068] Exanple 3: A '1.25 fil/0.03175 mmfilmof Barer 210

Jam nated wi t[boadmm' nepanfle 7: usi ng zznoadhes{i mpsv\/ﬁi—ncrfjjm dihesicdidr nated to

a pol yester ing an ad eS| |ch rC|aI ilab e as
90580 and soIfP vvs(%n %66’%\@ &%lgmal %1%

‘filmof Bar exthﬁll@e(/m@xll d@dtb’}/ﬁ(}r éemuay\aﬁhmpetsd Ibndalst ries Corpor atl on,

[0073] Example B: A 3 mil/0.0762 ° mm film ”cf a
proprietarv laminate barrier f£ilm commercially =available as
5488-9813 and sold by Kappler Protective Apparel & Fabrics,

Inc. (Guntersville’, Alabama) .

[0074] Example 9: A 1.25 mil/0.03175 mm £ilm of Barez®
210 laminsted to a 2 mil/0.0508 mm polyester £ilm using an
acrylate =zdhesive (Duro-Tek® B7-2286 by National Starch and

Chemical Corpcraztion, Bridgewater, New Jersey).

[0075] Ezample 10: Same_}' &s BPBxample 9 &except a 0.82°
mil/0.02337 mm polvester film was used.

[D07€E) Example 11: ‘Same as Example 5 except that a 0.2
mil/D.00508 mm polyester f£ilm was used.

[6077] Example 12: & 3 mil/0.0762 mm film of a
proprietary laminate barrier film commercially available =as

5488~9%A" and sold by Kzppler Protective B3pparel & Fabrics,

Inc.
[0078] Brample 12: A 2 mil/D.0508 mm polyester £ilm.
[oo78]1 Example 14: 2 1.25 mil/0.03175 mm film of

Barex® 210 heat-seasled into pouch.within 2 heat-sealed pouch of

2 mil/0.0508 mm polyester.
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Wayne, New Jersey). [00703 Exanple 5; Sane' as Exanple 1. [0071] Exanple 6:
A 2.0 nil/D 0508 nmi filmof Scotch Fa} 1012 (a pol yester filnllanypi%ﬁgﬁ%g
a ethylene/vinyl acetate heat seal |ayer manufactured by 3M 26 17 CC
[0072) ExaM@ ®/09021A 2.0 nil/0.0508 mmfilmof Scotch Fake POTGIS012620

pol yesterfilmlam nated, with alum numfoil and ethylene/vinyl heat seal

| ayer manufactured by 3M. (0073] Exanple 2. A3 ml/0.0762 ' mmfilmof a
proprietary lam nate barrier filmcomrercially avail able as 5488-9913 and
sold by Kappler Protective Apparel & Fabrics, 1Inc. (Quntersville, Al abam).
[0074] Exanmple 9: A 1.25 m1/0.03175 mmfilmof Bare % 210 lam nated to a
2 m 1/ 0. d3@BAIm pol Heseer fsamplesi ngofin eachy| atxamdhesi veor(iudminawZthe
87-2296 Nat | onal. St arch_and Chemi cal rpqoration, Bridgewate W

Jor sovy . PRI P o0 SHE S EARGREDS SRodl SVBNORT 7%, 59838 mm
pol yest efyfyd iyescHedrakB04kl nexamnles , 1kindAnR AssixpiPl 8 §x68RLet Bat a
0.2 m1l/0.00508 mm pol yester fil'mwas used. [0077] Exanple 12: A 3
m|/0.076duin Ri lyeafsh. prépei ciransdenaiat eybiemiserweéremidmmerenavey

avail abl e._as 88-99A and sol d,by .K er_Protecti,ve par el Fabri cs
e, A8 B35eRAS, ° g DgaBR “inPl A SRt ARG ° s 085 e
m 1/ 0. 03hE aimpifdd mMnefthaBanez2f2dP heabvsealed thAto pushsaM thnkra  The

heat - seal ed pouch of 2 m|/0.0508 mn pol yester. i
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 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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27 17 OCT 2005 WO 02/090210 PCT/ US02/ 12620 [0080] Three sanples of each
exanpl e containing the transdermal systemwere then placed in an °¥P8cﬁﬁmos
80C for 4 days to accelerate aging (i.e., sinulate shelf-ljfe storagée of
about 2 yé%P&%@“*HE transdermal systems were then renoved F?B“@?%Em%buches,
and placed in an extraction solution of acidified nethanol after renoval of
the release liner. The extraction solution containing the system was
sonicated for 45 mnutes at roomtenperature. Aliquot sanples were then
extracted and exam ned by high-pressure liquid chromatography to determ ne
and neasure the percent of degradants and active drug |oss. [0081] The sane
extraction procedure was enployed to the pouch materials to determ ne and
measure the anmount of active drug (igggpgpdythreo-nethyl phenidate) absorbed
such materials in ng by dry weight. The results are set forth in Table I.
28 WO 02/090210 TABLE I 17 OCT 2005 PCT/US02/ 12620 Total Degradation Drug

Loss Dr ExanptrgghMAbsorptTom (1g) y*O.10u.1u8*431“1ﬁ.1u.ﬁ§Qg
Total Degradation Drug Loss
Example Absorption
% (%)

(mg)

1* 0.1 0 0.108

2 9.7 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 19.2 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

temperature for 4 days.

[0082] Significant drug 1loss 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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325. 323. 70. 254 48. 66. 20. 265 515.014. 10. 209 68. 316.92. 979 78. 619. 23. 182
88.512.11.692 96.77.90. 176 108. 76.60. 107 118.66.90. 117 128. 721. 42. PAOCT 2005
138. 64. 80. 204 148.76. 20. 147 *Exanple 1 was used as a control which was
mai nt ai ned at room tenperature for 4 days. [0082] Significant drug loss is
al so observed 'in the presence of vinyl acetate. The exanpl es using the
Barex(r) and polyester filmlam nates denonstrated good stability over
time.  [[0083] The effect of using a desiccant to control degradation caused
by noisture contami nation was tested in transdernal system sanples (as
prepared above) of 25cn2 placed 29 17 OCT 2005 into 2.5in2/6, 35cn?

heat - seal ed pouches conprised of the materials described in Exanple |.D.

[ 0094] Approximately 40 pouches were each placed in two desiccators

i npermeabl & to the transm ssion of water vapor. |In one desiccator, the
bottomwas-lined with granules of a desiccating salt, caIC|un1squate The
desi ccat or s wemeot hersinfleasadn’i nhm—@vﬂmdatpweﬁban(tomﬁﬁ%erdel afi v'enehum di ty

for one materials described in Example 10.

fooBs4] Approximstely 40 pouches were each placed in two
desiccators impermesble to the transmission of water Vapor.
In- one desiccator, the bottom was lined with granules of a
desiccating salt, .calcium sulfate. The desiccztors were then
placed in an oven at 40°C and 75% felativg humidity for one
month to accelerzte aging. After removing the pouches from
the desicecators, three poucﬁés vere randomly selected from
each and the transdermal systems contzined therein were placed
in an extraction solution of acidified methanol after removal
of the release liner. The extrxaction solution containing the
system was sonicated ‘for 45 minutes &t room temperature.
Aliguot s'amp'les were thén extracted and examined by high-
pressure liguid chromateography to determine =z2nd measure the
percent of the major degradgnts, iitalinic acid (RA) =&nd

erthryo iscmer (EI).

[OORBE] The same extraction procedure was alss employed to
determine and measure the zmount of the major degradants in a
three samples from a control group of pouches which were
méintained refrigersted at 8°C and 2% relstive humid.ity to
minimize susceptibility to degradstion at room temperature.

The results are-set forth in Takle II.
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nonth to accelerate aging. After renoving the pouches the desiccators,

t hree pouches were Landon1y selefteddfron1fron1each and th? t ransderbT 2005
systens ¢ i erein were place in an extraction so i
acidifiedqﬁé?hﬁﬁgp}after renoval of the rel ease liner. Theﬂg§®sggpf%h
solution containing the systemwas sonicated for 45 m nutes at room
tenperature- Aliquot sanples were then extracted and exam ned by hi gh-
pressure |iquid chromatography to determ ne and neasure the percent of the
maj or degradants, ritalinic acid (RA) and erthryq isomer (EI). [0025] The
sanme extraction procedure was al so enployed to determ ne and neasure the
anount of the major degradants in a three sanples froma control group of
pouches which were maintained refri gétBbEdIat 8C and 2* relative humidity to
m nimze susceptibility to degradation at roomtenperature. The results are
set forth in Table 11. 30 WO 02/090210 TABLE 11 17 OCT 2005 PCT/US02/ 12620

Exanpl ePpo RA% El Tot al % Dedradant s Npn- Desi ccated 12. 602T@7418%
Non- Des| ccat eBx22pE®2. 264.181 IR Desi ccatedEB2. 572. 274. 81 sitccat ed
10. 330. p91. 02 Desi ccated 20.340.671] 01 egracants
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 0.60
Control 2 0.32 0.32 0.64
Control 3 0.33 0.30 0.63
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Desi ccated 30.340. 691. 03 Control 10.340.320.66 Control 20.320.320.64 Contr ol
30. 330. 300. 63 31 17 OCT 2005 CLAIMS 1. A product packagi ng system f1@roCT 2005
spreventing degradation of a drug in a carrier conposition of a transdernal
deIiverE system having (a) a substantially noisture inperneable and

t her mop hééM@ product package configured in the shape of a container having
one opening and a substantially noisture inperneable cover sheet coextensive

to said opgni ngagRdnRt bhokBging ¥ystRa sy padvelantdeprad@ibnathesiy & a 8ed( b) a
desi ccant, (_:har acterized in that the product package contai ns one or nore
chi | d- cembesitiont ofng Fensdermab Gediverrabystem, pbakingea) ric Sustantjally impoigtuisr i nary

| ayer of - ji r oV I i terial: (ii) a
semonddPy g ss lanfEBlae e FREe ORI B ke B Cebibipen ' o

met al  thavihg onpedepeiztant e selstanfollymeisersimpeimepblezowtr sheet caegiensye wtshidl ene/ vi nyl
acetate cqpol , . pol yur et hanes ol,yv.i nyl | ori de ven f.abric, non-
woven PEHNE)E:?‘y{%gg‘ﬁd Eﬂﬁ%ﬁ%@?@%ﬁ?aﬁ ‘T‘IF g(chésq%yapﬂg&pq, ?W@t’}“@v@wﬂ? ans of
heat  @fatafe 3RbRRH ?Sﬁékagé]@oﬁtiai'nis)oné o Aofed ehiliRdesiStont MR HoRHSE PEEABRS | Sing a
therapeutically effective anount of a drug in a non-aqueous carrier
conposippnabas Ineleémesai d transdermal delivery system being seal ed within each

one or nor e(iEOUCQSt?m £ef bfla ﬁ%gggg g,?sg%iﬁg)&geéggm%aog&gﬁg Ngedfsi ccant are

seal ed withrn the product pac ) A product pac I'ng syst em accordi ng
to claim 1, (ipher eiseconfay dryed sbest qpdekingts sstntsdifoes o ksepp cpydisimg. of3. A

product packagin fem g rdin i herein th bst.antially
noi sture i nper melglﬁﬁ%g% 1%,/@?0%%&@/2 nes?sﬁogsfeg%gség)nﬁgl/ a\enggdr%smslps’h%gﬁg%c vigy] adhesi ve.
4_ A product packrgigoptrhas papastimg padydhdi dhladidewhereai tbtibengd-oduct |
package further has a_r eusiabl e J id on %oep of the coyer sheet.

woven fabric, cloth and papers, affixéd to the primary layer by means of heat

or an adhesive; and

(iii)  a transdermal delivery system comprising a therapeutically effective amount
of a drug in a non-aqueous carrier cbmpoSitiou, each said transdermal delivery
system being sealed within each one or more pouches,

wherein the one or more pouches and the desiccant are sealed within the product package.

2. A product packaging system according to claim 1, wherein the product

package comprises polypropylene.

3. A product packaging system according to claim 1, wherein the substantially

moisture impermeable cover sheet is affixed by means of heat or an adhesive.

4. A product packaging system according to claim 3, wherein the product
package further has a reusable lid on top of the cover sheet.

5. A product packaging system according to claim 1, wherein the one or more

pouches are self-sealing.
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5. A product packagi ng system according to claim1l, wherein the one or nore
pouches are self-sealing. 32 17 OCT 2005 6. A product packagi ng syst®OT 2005
.according to claim1, wherein the primary layer is a nitrile rubber

nodi fied acrylonitrile-nmethyl acrylate copolynmer and the secondary |ayer is
a polyester. 7. A product packaging systemaccording to claim1, wherein the

t ransder nual del i ver em co r| t ut.i,cal l effect ve anpunt of
a chiral drﬁg g PRO %ﬂygéf%%gl%ﬁ? %’gcgfsd?/“ tjé aglggmgmrﬁ]d’ t%l%pnfﬂal Pt wher ei n

t he chigahinels H@bbﬁmoﬁﬁémaddﬂbﬂﬂﬂdﬁie&xyl Sryléteebpslyittr spd dleagiongaryy§ieein accor di ng
to claiml1, wherein the desiccant is capable of absorbi ng at least 1.5

gr ams GPOWBF‘%"[ ure over a one year period of storage. 10. A product packagi ng
system for preventing degradation of a drug in a carrier conposition of a
transdermal delivery system having (a) a substantially noisture

i nper meabl e7and AmomppmmngM@pcqs@mRé@ehmdf wyenewdthe ranpdsrsdlape of a

cont ai hav] o] t | i re i nper neabl e cover
sheet g%é‘ﬁ?%wg{eggc tn%%ss%i ?ﬂéﬁ%@ﬁ?ﬁa@é‘%ﬁf @ft%%hﬂn%g?l& "of heat or an
adhesive, and (b) a desiccant, characteri zed in that the product package
cont ai ns one or rmre chil d-resi stant and noi stur er meabl pouches

i ncludi ng: fi) agredngt ch%ﬁ}%?r Sy&%e“ha%f’{éﬂgl R T ge P‘R g"al drug 1s

acryl omert}{)jlﬁheﬁﬁgge‘hyl acrylate copolyner; (ii) a secondary | ayer of
pol yester "affixed to the primary | ayer by neans of heat or an adhesive; and
(iii) a transdernal delivery systemconprising a therapeutically effective

amount of | =L NVARBERIcHB&abil QyRaR oBGHARKS, CRRE | ChnGRRPAS dkkioay fach sai d

transdernmal “deliVv within each one or nore pouches,
wher ei Rapable af@biotimag bt least b&gakxiseof ofoislrs ovdsiarege y¢ar perdmt of stobaggr ans of noi sture
over a one year period of storage, and the one or nore pouches and the
desiccant are sealed within the product package.

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

composition of a transdermal delivery system, having (a) a substantially moisture
impermeable and thermoplastic product package configured in the shape of a container
having one opening and a substantially moisture impermeable cover sheet coextensive to said
opening and affixed by means of heat or an adhesive, and (b) a desiccant, characterized in
that the product package contains one or more child-resistant and moisture permeable
pouches including:
) a primary layer of a nitrile tubber modified acrylonitrile-methyl acrylate
copolymer;
()  asecondary layer of polycster affixed to the primary layer by means of heat or
an adhesive; and
(i)  a transdermal delivery system comprising a therapeutically effective amount
of methylphenidate in a non-aqueous carrier composition, each said
transdermal delivery system being sealed within each one or more pouches,
wherein the desiccant is capable of absorbing at least 1.5 grams of moisture over a one year
period of storage, and the one or more pouches and the desiccant are sealed within the

product package.
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33 17 OCT 2005 11. A product packagi ng systemfor preventing degradati on of
a-drug in a carrier conposition of a transdermal delivery system1he¢Tm®05
(a) a substantially noisture inperneable and seal abl e product package and
(b) a desiccant, characterized in that the product package contains one or
nore noi sture perneabl e pouches including: (i) a primary |ayer of a non-drug
absorbing or reactive thernpplastic material; (ii). a secondary |ayer sheet
or | ami nat elkel e peafuptRackaging sysisoiOE Bre¥sning ﬁ@gr@tianon@{ a|drygoin| ascarrier

pol yet h I [ o e n t Byl cetate
Popol y MpERn, B8 ¥ fihiddimal (iverf SGAREP ERENG, & WOGREIY el 2L
f abri c;mlsﬂnﬁbiblaanﬂ peniebies prodfuftl peekhgtecnndl‘(b) prdemacapt Idnynctebgpdnmaﬂlst the heat or
an adhesi ve; %I i |% transder nal . del i ver, s}é ﬁ ising a

t her apE{?@Pﬁfé’PT g% IR QRS OF FSERTOBFC RETRY > Odg'?ﬁjeous carrier

ConMposi ti ongy eacyfRdrfl ldyePd¥tentaihy dﬂbﬂbﬁgroy reasm&tmmrb@nam maakad within each
one or nore pouches, wherein the one or nore &ouches and desiccant are

seal ed wit hiiiy t %S%Pwﬁbtlaiﬁéém@é’f lapinatp, sgheefad diomp Hekergih §oysing Mfaccor di ng
to claim1l, wh nedifae a88, CRPLtsas r rial
selected from tﬁé%glr g&u% @g{yg gt ?‘%Sgp‘% t her rrgigpgstl C éﬂg@eérdlx}gfne/ }gl | s, and
papers. 13. A prmdlatt copalykees, rpleysthanas, qoboingil rvglomde,cwavm fabricwher-ei n t he

aceording Lo o ATCE fonin P e ey RS LR IRIR K,

nodi fi ed acryl orurtaﬁlah&smtéml acryl ate copol yner and the secondary layer is
a pol yester, A product, packagi ng system_accordi o claim111l, wherein
the t ransde@‘@al tfadlé‘i) élr‘ff’ liyery sysiv i SRpPRERG @ therapeptics Fff?:‘é‘I"F gogppteaft i ve

amount of “a chi ralngiig nohbquébul 'RSHE borpsling] &8h %ﬁat@m&&ﬁarmwayt o claim
15, wherein the chiral drugis nethylphenldate 34 17 OCT 2005
system being sealed within each one or more pouches,

wherein the one or more pouches and desiccant are sealed within the product package.

12. A product packaging system according to claim 11, wherein the product
package comprises a barrier material selected from the group consisting of thermoplastic

materials, foils, and papers.

13. A product packaging system according to claim 11, wherein thé one or more

pouches are self-sealing.

14, A product packaging system according to claim 11, wherein the primary layer
is a nitrile rubber modified acrylonitrile-methyl acrylate copolymer and the secondary layer is

a polyester.

15. A product packaging system according to claim 11, wherein the transdermal

delivery system comprises a therapeutically effective amount of a chiral drug,

16. A product packaging system according to claim 15, wherein the chiral drug is

methylphenidate.
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17. A product packagi ng system according to claim 11, wherein the desiccant

is: capable of absorbing at least 1.5 grans of noisture over a one1ye@T 2005
~period of storage. 19, A product packaging systemfor preventing degradation
“of adrug in a carrier conposition of a transdermal delivery system having
(a) a substantially noisture inpermeable and flexible product package

configured in the shape of a.bag or pocket, and desj.ccant .
Char ot eri 2o n A RETREHEA R D A 6P Sfigtedt Hsgiotent i

chi | d-r st 8PibsBithe AMWaSE US SraRRloMRARE: BRHGRAS yea pbiich dFtordde) @ primary
| ayer of "a nitrile rubber nodified acrylonitrile-nethyl acrylate copolyner,
a secondary |l ayer of polyester affixed to the primary | ayer by neans of heat

or an adhesjve: Qnddransdeniplfel foﬁgfdeqﬁ%%tgg%ﬁﬂ{mf&%i fh a carrier

t herapeutically ectl t hy ate in a non-aqueous
carri ercongopnisnt bbry temsdermal dehveay sgyetenal bavitel i(a)emy ssystmtatiyb ancigtureal ed

wi thin each o or I ouches, wherein the,desiccant is capabl f

BbSor bi FECHTSAPIEA TEKp o A BTEXAR CPAERedPaRe Siagf, ot § a8 Of BORFadh st or age,
and t he, RgcRHt, FHFRtePRTAGBat WLhrbdiRt fR %L LOLBAING bRe SEAbeEhiM tdisknt @ pr oduct
package. 19. A product packagi ng system substantially as described with

r'ef er enmeisiuge pEgale PauCAPHREINGINLI N conbi nation with Figure 2 20. A product
fﬁgkgxggggl ?S’ t gg‘as PARLANtdyR! oY R SahbRSHodtitd ESIGIANCHAD dYlaOne Of
copolymer;
(i)  asecondary layer of polyester affixed to the primary layer by means of heat or
an adhesive; and
(iii)  transdermal delivery system comprising a therapeutically effective amount of
methylphenidate in 2 non-aqueous carrier composition, each said transdermal
delivery system being sealed within each one or more pouches,
wherein the desiccant is capable of absorbing at least 1.5 grams of moisture over a one year

period of storage, and the one or more pouches and the desiccant are sealed within the

product package.

19. A product packaging system substantially as described with reference to

Figure 1 alone or in cambination with Figure 2.

20. A product packaging system substantially as described with reference to any

one of the Examples.
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