| ONTOPHORETI C DRUG DELI VERY PACKAGQ NG CROSS- REFERENCED TO RELATED

APPLI CATI ONS Thi s application is a non-provisional application of

Appl i cat iwo 2bim/026468094, 442, filed Septenmber 5 , 2008 an®#CTluEs2oms/opob®rity
fromthat application which is also deened incorporated by reference in its
entirety in this application. BACKGROUND,OF THE INVENTION | . Field of the
I nvention The present invention rel ates benerally to iontophoretic drug
delivery systens for transdermal delivery of therapeutic agents and, nore

particularly, to packag] ég% t for_lLong.s l%ﬁ# and easy
assenbly for use. The%gygﬁﬁﬁﬂ §§§egﬁﬁ§|§ﬁa§9§ﬂYi§§F 3$€;ic skin worn
pat ch conponent that cROSSVREFRRENCED A REINTES APPELEAPIORS, €l ectrodes
and a drug pack conponent that carries a therapeutic agent which is
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process of ntophoresi’s ‘i s well” 'known ‘and has found sighificant comerci al
use 5n thectleingepyiofitynifesi yhatargpad icmtpiemdthbelr os8 aheosdeamed t he

LS ol SYALBELBLAELRONES e kB LN O e Sl ccory lneth yearadl e
I ont ophoreti c systens have béen devel oped 1n IC he electrical circuitry
and power spppligahave.been integrated into a single, skin-worn patch. In

many of these devi ces, dru%phEﬁé%@?ﬁD?ﬁgi¥ﬁﬁengﬁk%Ib%e body from an

aqueous drug' reservoir containe
I. Field of the Invention

10 The present invention relates generally to
iontophoretic drug delivery systems for transdermal delivery
of therapeutic agents and, more particularly, to packaging
such systems for long shelf life and easy assembly for use.
The system package includes an iontophoretic skin worn patch

15 component that accommodates a power source, electronics,
electrodes and a drug pack component that carries a
therapeutic agent which is contained as a separate sealed
component. The packaged system further provides for ease of
assembly at the time of use.

20 II. Introduction

The process of iontophoresis is well known and has
found significant commercial use in the delivery of
ionically charged compounds across the skin at the sites of
system electrodes of like charge.

25 Self-contained, wearable iontophoretic systems have
been developed in which the electrical circuitry and power
supply have been integrated into a single, skin-worn patch.
In many of these devices, drug ions are delivered into the
body from an aqueous ‘drug’ reservoir contained in the

30 iontophoretic device, and counter ions of opposite charge

are delivered from a ‘counter’ reservoir. Because drug/ion



i ont ophoretic device, and counter ions of opposite charge are delivered
froma 'counter' reservoir. Because drug/ionsolutions are often stored
renot el y wo 2bwode74¢8antity and i ntroduced to an absor bentcCiragesosobs9she

i ont ophoresis el ectrode of interest at the time of use, additional steps
are necessary to incorporate drug ions and counter ions into the device.
However, the el ectrodes can be easily over filled or under- filled, thus
this aspect requires trained personnel with good technique. Additionally,

because the dr solution_is stored separately framdit.he el ectrodes

nanagenents%fuganFneﬁﬁt8?%89 FgoFgﬁﬁiF@H&£$8y5§bﬁﬂipﬁéqﬂ%%ﬁl?%rgﬁgers to
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either confjguration, an electrode is_still stored in wet epvironnent, and
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delivery patches with active pharnmaceuticals remains a challenglng probl em
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drug sol utfphigi sotatabhyigqueeted RepRidR1 WGt 1R har &deFodet veen the
aqueous environnent and the el ectronics, degradation of both the
el ect r oni c82BAgeNABtdPligtyel dhveRtRiniesodeur a4l t he desired shel f life,

Whigh may be 2 ¥gah$oiA PAEKARIRO Rl Wdddy thali RMises & bRerighesnd
therefore neets shelf life requirenments between the .

drug or ion reservoir at the time of use, the drug solution
can be pre-packaged with an electrode, or an aqueous
reservoir can be stored in contact with an electrode
assembly, and a dry medicament layer introduced to the

15 agueous reserﬁoir at the time of use. Unfortunately, with
either configuration, an electrode is still stored in wet
environment, and that and other components may succumb to
corrosive deterioration.

For the above and other reasons, co-packaging

20 iontophoretic transdermal drug delivery patches with active
pharmaceuticals remains a challenging problem. Because
iontophoretic patches contain electrodes and electronics and
the drug solution is usually aqueous in nature, without a
barrier between the aqueous environment and the electronics,

25 degradation of both the electronics and the drug solution
will occur within the desired shelf life, which may be 2
years. A packaging solution that provides a barrier and
therefore meets shelf life requirements between the
electronics and the drug solution, yet still allows the drug

30 solution and electrodes to be combined in an assembled

device at time of use is sought. A solution that not only



el ectronics and the drug solution, yet still allows the drug solution and
el ectrodes to be conbined in an assenbl ed device at tinme of use is sought.
A sol uti onotzhevo2s8 onl yaddresses shelf life stability PSTIS20000490uNndi ng
copackagi ng aqueous drug solutions with electrodes and electronic circuits
but which al so nakes it easier for the operator or user to activate and
apply the patch is even nore desirable. SUMVARY OF THE | NVENTI ON The
present invention presents a pre-packaged conpl ete iontophoretic drug

delivery systemthat |s.easily ass l.ed fromthe kaged_st af e.
Pre-packag%%dggﬁﬁﬁgtghF%Etgﬁﬁé%§§%$¥;{E¥cﬁﬁﬁ%ﬁﬁyﬁé%gg%ﬁél%s ?%é i nventi on
i ncl ude bophckagingt aphevesi sirpei Govland ars agies ¢ bedterades nastier ed and
enjoy a long shelf.life. The system.ii.ncludes t mai n_conponent.s nely, a
drug pack %gﬁﬁgﬁ8ﬂfcc8ﬁFSPﬁ$ﬁg¥6ﬁé“GP‘%bfgj§b§%$ﬁ%%tl%aﬁgglﬁf %8§s£ﬁ8ne of
whi ch contepésagbracti vieeagent actidraie izl UEinestiise peacth cospereat whi ch

contai ns el ectrqdes agg a source of electric power. The drug pack and patch
are packagBar€ogePRERP But as separated conponents during storage of the

system They are readily incgumaaiyedF MigE annaaeerdyed state at the tine
of use by the use of a built-in alignnent technique that enploys an
al i gnment st r ucTheePrREENFRY NVARE 1oy Rifesaitd A BER TRACkp@ed ofaPAEL8des a
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on separate panels and anot her 1nvolves ‘the use of a separate alignnent
fixture orfyandehel packagern stad enbRiararckaged oremapheiesi s patch

conpgnent  agd 8,H62LE4 ct RELAP ALY iG RN KA S e ANACHE YEn! PHEEHLRENT -

both an iontophoresis patch and an agent to be administered
and enjoy a long shelf life. The system includes two main
components, namely, a drug pack component containing one or
more absorbent pads, at least one of which contains an

15 active agent, and an iontophoresis patch component which
contains electrodes and a source of electric power. The
drug pack and patch are packaged together, but as separated
components during storage of the system. They are readily
incorporated into an assembled state at the time of use by

20 the use of a built-in alignment technique that employs an
alignment structure that may take any of several forms. One
form includes a conjoined folding platform or support
structure that carries the components on separate panels and
another involves the use of a separate alignment fixture or

25 guide element.

In one embodiment, an iontophoresis patch component and

a sealed therapeutic ion-containing or an active ingredient-
containing drug pack (also known as a "blister pack")
component are carried in a distinct arrangement by

30 consecutive supporting panel structures in a configuration

that is designed to fold on itself in different manners to



cont ai ning drug pack (also known as a "blister pack") conponent are carried
I n a distinct arrangenent by consecutive supporting panel structures in a
conf i gur avpaniodatesi s designed to fold on itself in difPerarstommmey s

t oaccommodat e both storage and use. This type of an arrangenent my be
characterized as a folding configuration, or folding support structure.

Al ternatively, an iontophoresis patch antl ra seal ed drug pack may be stored
as separate conponents in a package and assenbl ed together using an

alignment fixture.or gui elenent prior to use.. The ali t fixture or
gui de eIeﬁ%%?oﬂg3d%éeagggga?gggagg EﬁeHFebr naf‘ B: g%ﬁgggﬁgas initially
attached tareahyemenhbiemagnbepbhaesict epdtzedd ars tehef alrdihgacdn figuaddidnon,

whi | e nost drﬁglar therageugic i on species generally will be contained in
gel formi®Ft +ig PHRROTEORETHEYYSE ‘carried in a dry state in the

| ont ophor esi s paledrnhoit’bly, aahaigeephoridida 4 hertaflend - a ovespedi dsugs
conbi ned with the gel or other solution upon assenbly, of the system .The
fol i ng erRGknBAY PEabhPEE asl GPRFTA) S0 TERERIT V' bl &7 REd° paldi s i n
a pl at f or mosemBPEAr togetHerUUSing Wi @h igyrineaits deiiire iontphaeet i ¢ pat ch
Is affixed o one panel supBort structgne and a formed and seal ed

t her apeut i e-8HeRt BRaRBeFCokSEr ug Th&c R LIy fd X1 L 2 WERE panel with

the corresppading faygpand skpeairhede Raidohdrnt dr g Beghatkagé@nasnd an
appropriate fold_line therebetween. The foldlnq support. configuration or

pl at for m pteikiably pEtpgBerciPegier &hsagan SHLiHPINEr ARt BRFal
Wi t1y sel ecqi-vg! yaarpl i ed rel ease coatings and

In addition, while most drug or therapeutic ion species
generally will be contained in gel form in the drug pack,
some may be carried in a dry state in the iontophoresis
patch. 1In this arrangement, the therapeutic ion species is

15 combined with the gel or other solution upon assembly of the
system.

The folding embodiment features a plurality of
consecutive conjoined panels in a platform or support
structure in which a transdermal, iontophoretic patch is

20 affixed to one panel support structure and a formed and’
sealed therapeutic agent chamber or drug pack is affixed to
an adjacent panel with the corresponding drug and electrode
parts in aligned registration and an appropriate fold line
therebetween. The folding support configuration or platform

25 preferably is fabricated with a paper board or polymer
material with selectively applied release coatings and
‘pressure sensitive tapes for affixing the transdermal patch
and drug pack to the panels. The transdermal patch includes
all necessary adhesive tapes, liners, electrodes, and

30 circuit elements of a typical iontophoretic patch device

except a drug imbibed absorbent pad.



pressure sensitive tapes for affixing the transdernmal patch and drug pack
to the panels. The transdermal patch includes all necessary adhesive tapes,
liners, ewveabroadess and circuit elenents of a typical i eorash@w@dise9 patch
devi ce except a drug inbi bed absorbent pad. The seal ed drug pack is forned
using | ow noi sture vapor transni ssion nagerials and contains at |east one
per meabl e absorbent pad inbibed with the“desired drug solution generally in
gel form The drug inbi bed pad or pads remain separately housed in a seal ed

drug pack during, it l.f Jlife until. ti of . use._The foldi
configuration cg% a?ﬁ%ﬁggtd%u s PAY ﬁ&<fH%W%%;%%%%ﬁrikvEﬁﬁlgﬁ?ﬁ% V&FPus
panel s to tphdsmhsalidnomatelrliaise aorl tcomtefimnea@ancdd=r amne pachadbiea

rel ease coatin ich. may, b i li.conized), applied.to the back surface with
L boatt ng SheBRRtit R RRs Wit S e S Ao R ean b
applied. Thenerabigblia geatifogrsur ke dryy iindilsed pLdyenpadsarend ay
material. The transdermal patch is affixed to a first panel on th

ol clise- coPBATBECDYCROUFER 0P hesmLad GrHS BRe 't ik F8 BORIEd to the
adj acent papet @AtihetpmenbaEblgeqr clay coated front side. The folding

system further contains, cut outs in the shape and position of th sor bent
pads on the traﬂgﬂeﬁﬁﬁﬁlﬁﬁtEﬁnﬁ&ﬁMrQHﬁQH1QQQQi&F§rﬁPERRQﬁFt%P%ogﬂigicate

and regi st ein¥kt Bot Be16aNhaEE ualic RAGAICIG Rifle Mhaib thel §YshRarésotol ded.
As indicated, the patch and drug pack are reglstered to the panels so that

when the s§elEAPPS PBI 8EB PEgePFerRATIET SIEHART dhEPEPRSSt he for ned
bliggers okodfygChanhensmaly bee indecitedl) dHgs ¥d hSoFRespaaRi ng vel |'s
of patch eégg%;geeaith a coating on the front side having a sﬁrface on
which printing can be applied. The printable coating
surface may include a conventional clay material. The
transdermal patch is affixed to a first panel on the
15 release-coated or back side of the platform. The drug pack
is bonded to the adjacent panel on the printable or clay
coated front side. The folding system further contains cut
outs in the shape and position of the adsorbent pads on the
transdermal patch panel which allows the patch to
20 communicate and register with the contents of the drug pack
when the system is folded. As indicated, the patch and drug
pack are registered to the panels so that when the system is
folded together in an assembled arrangement, the formed
blisters or drug chambers of the tray are aligned with
25 corresponding wells of patch electrodes.

In certain of these embodiments where a folding support
structure associated with said drug pack component and said
iontophoresis patch component is present, the folding
support structure may further include a separator component

30 configured to physically separate the drug pack and

iontophoresis patch components when the iontophoretic drug



In certain of these enbodi nents where a fol ding support structure
associated with said drug pack conponent and said iontophoresis patch
conponentwpovessat , the fol di ng support structure mayPCuniske9/oi4v69 ude a
separator conponent configured to physically separate the drug pack and

i ont ophoresi s patch conponents when the jsont ophoretic drugdelivery system
is present in a folded storage stage. As described above, in these

enbodi ments the support structure nmay include a first panel that is

associ ated;wth_ the_i phor esi tch co nen nd e papgl that
IS associ a?%%li‘\ﬁ')f}{n ?ﬁ%g%&'uégp EE%(?% e %\aﬁ%re %Oersazg?iér;tg%g%hdﬂgecond
panel s ar ed¢scnedeiyabofrel dihi nkesEhemutgiioents ralsd wwppenrt hetruochndes a

separator conponent .that _is de_u ne or_ nore additigonal _ panels, e.g.,
Jol ned to TRE SREOHACpanbiT8H RaBEe WHfos GITRE 6 the (TR t HAS second
panel is |DbnedphoréBesft pasthpadeiponeitr arddes seandid ipned]1 otleaorisgore

panel s are configured to physically separate the iontophoretic apd drug
pack® conpohgftet %ﬁ VﬁEhstﬁéFeﬁ'FP@yfpﬁ ETHRER st dfl’h%“%e s%}?%? glﬁSt see
Fi gure 9A ardhessepatiapahelsNaeBeRbined ®Y a FRIA atiase ! hEnélrsigppoek from
the patch conponent in the folded storage state, but also acts as,a

prot ect i veSpaeREYFRgIPEFNERe 187 UERS. SmFEhaTied OSSR e He HRkotS drug

i mbi bed absgabenp padofe Badmoke AddaRSGHALY dairills sealed, bjoshea o6 drug
pack prior to use prevents the contents frominteracting with t

] he
sur roundi ngRe FREPBRBYP2PREVER An§lEfy WEGSEdS itdie sfidheRRtugtRel BeFER%0r

of phy el egdhoNi £50509hBAr tBatsl FaMReNeRnE1NoYERA-d ¥ Qx| dddyeionhie drug
pack. In accordance with preserving the’int e%rfltty of the contents, the
mat eri al s PRE dP¥ eBPrEeoRRBELSWREE CREIdGyFeshitq iKY i hyy stepagetar Bhe

iontophoretic and drug pack components when the system is in
the folded storage state, e.g., see Figure 9A. The
gseparator component not only separates the drug pack from

15 the patch component in the folded storage state, but also
acts as a protective packaging for the system components.

Storing the aqueous drug imbibed absorbent pad or pads

in a generally inert sealed blister or drug pack prior to
use prevents the contents from interacting with the

20 surroundings, thereby, preventing any degradation of the
drug solution or of any electronic or other patch components
housed in proximity to the drug pack. In accordance with
preserving the integrity of the contents, the materials in
direct contact with the drug solution during storage are

25 preferably limited to relatively inert materials. These
include a formed tray, the absorbent pad and the 1id or
barrier layer of the blister or drug pack. Materials of low
water vapor transmission include vinyls, polyesters,
polyamides, including nylon, or polyalkylines, such as

30 polyethylene and polypropylene. The material may further be

coated on one or both sides with a material selected from a



preferably limted to relatively inert materials. These include a forned
tray, the absorbent pad and the |id or barrier |ayer of the blister or drug
pack. Matwoi2alm20f68]1 ow wat er vapor transm ssion i ncl udepeirngb®y/opokyest er s,
pol yam des, including nylon, or polyal kylines, such as pol yethyl ene and

pol ypropyl ene. "The material may further llae coated on one or both sides with
a material selected from adiverse fabric, foil, netalized filmor other
materials to reduce water vapor transm ssion stl Il further. The tray and

lid also sho e rrred f t i.ner t he
presence o@l\?%gslego%%g ﬁfsg Iir?hg1 I‘l}%z f&la on oarnn é srgrrgée%%£§%%§ t%ﬂe
enbodi nentredutedestart vapoandrbn@kmfssaocmrqm@h eﬁ.a!mhémunitplmé yoeay and

material. The lid is ed W|th an _easi | seal_ |l ayer_for easy

r emoval atlf(ﬁeai??resggug\ée it gﬁbgﬁﬁtﬁéfﬂt‘ﬁ g‘aatbs%ﬁebe t°bads® cBhsi st
of a lam n@tébheoinsuhéabkesaﬁbyéﬁblf Ith;eem:rrqnﬂuemﬁlmxhé\adrwge stable in
t he presence. of . and th th drug solution. The absorbent pads are

pr ef &r abl ys%}u‘él‘ﬁ’ana vé Sﬂﬁ&? WAPEh has a known gel absorbency or
take-up rate. Ermagpémsoaﬁmeateﬁh@n&dbbata rt&;aw%rmmtﬁblceffa)rccbrhpo@bser bent

non-woven trix i de cotton, polypropylenge, and

pol yest er . 2PrB+rR P9 YTt“ﬁE gBESFB@ t ?‘@rllzﬂd |]s§pp¥81y %%‘gl‘%h'éh At ernate
enbodi nentsaassenpbe1thesdalg1dokrV ey ERhCacsiLM{t oS epahat 6f
conponents using_an_alignnent fixture or guide element which may be

furni shed %&€a sEPaFhte EBRPOABENtor tOEN BRtth RRds H1%Rt Jof a
i ont @phor eiarﬁlﬂélwbnosfasdwgb@@c Eolm iyt dfadde-sssandd eghyeasabl e

i ont ophoresi s device and drug pack iS simlar in each case
stable in the presence of and contact with the drug
solution. The absorbent pads are preferably of a non-woven
matrix which has a known gel absorbency or take-up rate.
Examples of materials that may be suitable for the absorbent

15 non-woven matrix include cotton, polypropylene,

polyethylene, and polyester. Preferably, the absorbent
material is polypropylene.

Alternate embodiments assemble the drug delivery device
system from separate components using an alignment fixture

20 or guide element which may be furnished as a separate
component or combined with a transdermal iontophoretic patch
or a drug pack. Separation of the assembled wearable
iontophoresis device and drug pack is similar in each case
and the construction of the iontophoresis patch and drug

25 pack is similar to that described in connection with the
folding embodiments.

In the case of the folding panel embodiments, at time
of use, the operator first peels off the formed drug pack
tray l1lid held by the seal layer material exposing the drug

30 imbibed pad or pads which remain affixed to a panel of the

system. The patch component is attached to an adjacent



and the construction of the iontophoresis patch and drug pack is simlar to
that described in connection with the fol ding enbodinents. In the case of

t he fol diwgQ 2pavier468nbodi nents, at tine of use, the operatCorustémsos9peel s of f
the formed drug pack tray lid held by the seal |ayer material exposing the
drug i nbi bed pad or pads which remain affixed to a panel of the system The
patch conponent is attached to an adjacentpanel. Next, the operator folds

t he panel s together bringing the drug inbibed pads in intimate contact with

the vells glnie paLeb eleet podeac The oo &l sehiorlos aecpeovi ded with 2

ring of adhesrve t a matching 1n yer t he surface
of the absbrbngingadhemﬁengthmbu%edapadm%nnﬂﬂnﬁﬂMat&xnmmmact whehpeheh i s

t hen peeled om i copi zed.or er abIe ) e.£9aking, on t he
support cofl |%ﬁr8? gh |889Fﬁ e&ﬁgt %&ﬁ ngﬂb geeﬁgﬁf%%Q%%nenf?y
attached tprbhfdeaewithdaSrthtbe aahﬁsﬂmetdhaqxhonﬂuﬁed adhesthing

Fin t he % Lch I S a I|ed e ent odlnené or

vari t|onsra? ayeﬁlgo %PE E6n bﬁt FhrRads when
Enbodi rrepﬂt) tShééVl ghoaaﬁepaf:ahghal :1g1rtlase@bnftja>dtur e Tmmmﬂd D Elueﬂepeéeaant
are assenble i stering alignnent openi r ack. and

i ont ophor et¥e™ %t%ﬁ éEBB&FngPFU%FEF%é B&Eﬁ§¥% Réh %# ﬁ PYLR FBnbBfs on
an al i gnm@&pﬁbxtueen@i gehde opl Q@&Mlng-r%edrd@gl%‘&)ﬁ‘edtﬁacﬂéaﬁoﬁUbStrate
is first assenbl ed on tﬁ guide elenment .and the lid is renmoved as in other

embodi nenteerfﬂes&entmea%ﬁf:asat &R theasdeqhirafissh Ao RAESRpRY BRGg pack
whi £ agahﬁe:@ieﬁeﬁagehdhég%eed Faada 19f, e PFaiack dgprl égngenthai th

correspon pgglgLECt&8ggiplghe%b%%%%gdggﬂg;E%agléilons around this
basic concept and method are contemplated.
Embodiments with a separate alignment fixture component
or guide element are assembled by registering alignment
15 openings in drug pack and iontophoretic patch support
structures consecutively with guide members on an alignment
fixture or guide element. The drug pack on its flat
substrate is first assembled on the guide element and the
1id is removed as in other embodiments. Next, the
20 iontopatch is assembled on top of the open drug pack which
again places gel-imbibed pads of the drug pack in alignment
with corresponding electrodes. This again results in a
combined configuration in which the drug-imbibed pads are
permanently bonded to the electrodes by peripheral adhesive
25 and in which the assembly can be separated and applied to a
patient. In alternate embodiments, the guide element can be
packaged assembled and carrying the blister or drug pack
component and the iontophoretic patch component assembled to
that combination or the iontophoretic patch component can be
30 packaged assembled to the guide element and thereafter

combined with the drug pack component.



conmbi ned configuration in which the drug- inbibed pads are permanently
bonded to the el ectrodes by peripheral adhesive and in which the assenbly
can be sepanrated7#8d applied to a patient. In alternat ePerhisdéoromsy t he
gui de el enent can be packaged assenbl ed and carrying the blister or drug
pack conponent and the iontophoretic patgh conponent assenbled to that
conbi nation or the iontophoretic patch conponent can be packaged assenbl ed
to the guide elenment and thereafter conmbined with the drug pack

conponent . BRI EF DESCRI P éi% I h i~agds wherein |ike
characters denote |ike égr é%##%ﬁ%#§%¥%ﬁﬁ§%sgﬁ%:6 .83&EQ|A is an expl oded

cross sectional Ixi ehet Brawghgsn wiehednmanitkedfcra fadttb g demdtoghdikei ¢ drug
delivery sgstenj ﬁi%ﬁr | B iE an assenbl ed vi ew of the device shown in
Fi gure | AP hEr ERIeUPEOYtyFBSt BF™Erl ar ged, fragnentary cross section of a

portion of the Fogdiragi1aupROEh SkipdelddE Hodd HEESI draBNgi B sHABLGE
rel ease coating and printable layers . Figure 2 is a top view of the

enbodli ment 2Bh8MRCHAMEREL Pénai fOoRFdHted onkophraat 1 i Y S8 ¢¥ ¥re cross
sectional yigwemi!lustrating a step-w se activation and depl oynent of the
device of Figure 4 ; Figure 4 is a top view of the enbodinent in Figures
3A- 3D with theF+BPﬁ8dlgi dsr appeegemdng e et ®f gtk ARV IFE gSR@YNSADSE are
cross sectppgaleVigws illustrating a step-w se method and design for

packagi ng the drug and .
Figure 1C is a greatly enlarged, fragmentary cross

10 section of a portion of the folding support structure of
Figures 1A and 1B showing release coating and printable
layers.

Figure 2 is a top view of the embodiment shown in
section in Figures 1A and 1B;

15 Figures 3A-3D are cross sectional views illustrating a
step-wise activation and deployment of the device of Figure
4;

Figure 4 is a top view of the embodiment in Figures 3A-
3D with the formed lid removed from the drug package;

20 Figures S5A-5E are cross sectional views illustrating a
step-wise method and design for packaging the drug and
saline gels on non-woven absorbent pads;

Figure 6 is a top view of the embodiment shown section
in Figures 5A-5E as assembled;

25 Figures 7A and 7B are top and cross sectional views,
respectively, of the absorbent pad of the embodiment of
Figure 6;

Figures 8A and 8B are top and cross sectional views,
respectively, of an alternative embodiment of an absorbent

30 pad;

Figure 9A is a side view of a folding iontophoretic



saline gels on non-woven absorbent pads; Figure 6 is a top view of the
enbodi nent shown section in Figures 5A- 5E as assenbl ed; Figures 7A and 7B
are top a0 20roe3es8ecti onal views, respectively, of thePpabasewentsdpad of

t he enmbodi nent of Figure 6; Figures 8A and 8B are top and cross secti onal
views, respectively, of an alternative ggbodinent of an absorbent pad ;
Figure 9A is a side view of a folding iontophoreticdrug delivery systemin
accordance with the invention in a fol ded packaged (stored) configuration;

Floure 9B k5.3 hopsviey ol Lhe Rackaged. cond quial i ofn FLALS, Ok i gure
10 is atop Vv ew of " an’alt 8rnat i ve “6FDOAI MENt "0f t he devi ce Th- an opened,
flat confifoldedopackageade (BtAredpi confaguegtliaied cross-sectional view

t hrough an alternate eghodi ment of t.he device of the esent. | ion with
separ at e iontopﬁb?%??cggaféhaakapdyﬁﬁwbg k & §hﬁﬁﬁ3ﬁ¥§ggﬁ§%¥fé#%%gé+§nent;
Fi gure H Bof sFagaressa;sectional view depicting the expl oded parts of
Figure H A assepbl ed together; Figure H C depicts the g&gar ti$n for use of

t he assenbl ed t¥2A%E8r il *Poft GPRoMEE Odr & F1GSFRIRF st BT RFQUres H A
and HB; Fighkeddvité antap wvpewed! tthetasseifilgureftikdmgure HB; Figure 13 is
an expl oded cross-sectional, vi.ew of anotEer epbodinent alternative to that
shown in Fi gur eSIFARR CLift HEPAECEr BT SXEK O iFPH 9 ffite BteHent; and
Figure 14 tireigeXghodefeehass- sabbdam@ntVicdwttfe ddvilce of the present
invention with separate iontophoretic patch and drug pack
10 components and a guide element;
Figure 11B is a cross-sectional view depicting the
exploded parts of Figure 11A assembled together;
Figure 11C depicts the separation for use of the
assembled transdermal iontophoretic drug delivery system of
15 Figures 11A and 11B;
Figure 12 is a top view of the assembly of Figure 11B;
Figure 13 is an exploded cross-sectional view of
another embodiment alternative to that shown in Figures 11A-
11C with the drug pack carried by the guide element; and

20 Figure 14 is an exploded cross-sectional view of still

another embodiment alternative to that shown in Figures 11A-

11C.
DETAILED DESCRIPTION
The invention provides for a fully functional, self
25 contained, easy-to-use iontophoresis device in the form of a

pre-packaged drug delivery system which enjoys a relatively
long stable shelf life. The system contains a drug
reservoir pack, folding panel support structure
construction, and a transdermal patch containing a power

30 source, current controlling electronics, and elecﬁrodes.

The device is ready to use and requires only a few simple



anot her enbodi ment alternative to that shown in Figures HAHC. DETAI LED
DESCRI PTI ON The invention provides for a fully functional, self contained,
easy-t o- WO 20MReROor esi s device in the formof a pre-pachageawdoirgy
delivery system which enjoys a relatively long stable shelf life. The
system contains a drug reservoir pack, H_Iding panel support structure
construction, and a transdernal patch contai ning a power source, current
controlling electronics, and el ectrodes. The device is ready to use and

requires o few spnpleoperatiQns, t lLvat I to a
{reat ment 2p¥EfeiRlso LT afRETets, Wi Ruih R AR A6
drug pack satei erThedopéobhdipgst e pane srdrnidindrarns etaesi standf peel i ng t he

patch froma release coating.,ln others, .the transdermal patch and, drug
pack are aSSEnbiBd 8n85HgaP%§#n§ﬁFqﬁ%ﬁtﬁ%élﬂg%ﬁﬁ%ﬁgegsﬁmﬁénﬁg?cﬂan t hen
renoved. SeNenatlpeefeanddpeelasigmenies paft dhhef miteviL aseedde beodesnygl bed
belowto il]Justrate the concepts.of the invention, but they are t .neant
Co I¥mit tRENSEBpetDE LRANPACSHE @XoTcARt [ P HhiierS 2eGaPBLeAA0R b
and 2 rels,p@ﬁtgyegﬁméhemex]?h@éearcnb@m%aes@,qténmaif ,wraisael g ni)éé adh@]hOﬁémovedl.l
sectional, and top views of one enbodinment_ of a folding device, generally
at 20, in ﬁvﬁﬁéﬁeﬁrﬁgeFFﬁé EWﬁPﬁ¢m%ﬂﬁ%n?fIﬁ%ﬁu&ﬁy¥ﬁf Nt bB Pespectivel y
show t he egbediiBEE bB18wStLEe i2NesT r3ee itorRalcaHbid f eyhef ihtendeshce

folded in a gackaged configuration faqr. Ion tern1stongge. The devi ce
consi sts oPU8 HRER erenBREsMeantoltd dg Mt SRR tRUr 22 1BVEREREBer nal

i oni @phor e¢bgc8pt Chn24nyaRdnaedr.ug containing pack or blister pack 26.

Figures 1A, 1B, and 2 respectively show exploded cross
sectional, assembled cross sectional, and top views of one
embodiment of a folding device, generally at 20, in an
opened or flat configuration. Figures 9A and 9B

15 respectively show the embodiment in a side cross sectional
and top view of the device folded in a packaged
configuration for long term storage. The device consists of
3 main elements: a folding support structure 22, a
transdermal iontophoretic patch 24, and a drug containing

20 pack or blister pack 26.

The folding support structure 22 may include a
paperboard, or similar material, substrate with a release
coating layer 28 applied to one side and a printable coating
30 applied to the opposite side. Figure 1C is a greatly

25 enlarged representative fragmentary cross section of a
portion of the folding support structure 22, further
illustrating the coating layer 28 and printable coating 30.
The release coating layer 28 may be a siliconized coating
and the printable coating 30 may be a clay coating. An

30 alternative folding substrate or support layer may be a

thermoformable polymer or the like. The support structure



The fol ding support structure 22 may include a paperboard, or simlar
material, substrate wth a rel ease coating |ayer 28 applied to one side and
a printabveeoaki4sg 30 applied to the opposite side. Fi gararsiddiossoas great |y
enl arged representative fragnentary cross section of a portion of the

fol ding support structure 22, further illustrating the coating |ayer 28 and
printable coating 30. The rel ease coati r%& | ayer 28 nay be a siliconized
coating and the printable coating 30 may be a clay coating. An alternative

fol ding substrate or. support |ayer he a thernof, .or l e po r the
ke "The 22BaY co8hr BERD PESsRE Tt S A AT TY ealas aFhat 53
and 34 thaararereaecatiedybpepébiratdng)g,scaarialg,armifdorcceeasngg. In the

f a ther mof or mabl bstrate, |ivi ' y_be ther nof or ned, at
32, 33 andtia. CEERCARI R OREIRECRRRIE STRSITRAS neltv 1o RURPRPL "aFr Bet ur e

may be di viHegmbhAbemadndaber ,ob3pamad S amhi Jegarlirte & eitse t QuabéacbE
vari ous copponents of tEE‘e devi ce, appl rinti nﬁ for_di rcﬁc i pns, and/or

prov?de a tet€alin€8at EHSHEPPPOF Tt ST RGN HAndl from

per manent | yusbéekbRgphAedEh@hipanphrowihrn fraldedd egeider warisgsst orage.
As shown, transder maf) i_ont ophoretic patch 24 is ,adhericinelgrattached to a
first panefoBBRNBRtEneLshBfoPEVICRUc AR R PR IRE e ltrecht 88Ssi de of

the substrahg/oFhgrbiansdar reh cia@lt QRIRART iKaatah 24 idghodes an adhesive
coated foam | ayer 38, an occlusive double sided tape | ayer 40, an_ el ectrode

subassenbl §angEaread2080REEs PRAG Loff reTh RASMERtcY, B 1ewi ke akber

el ecrodespi Qe PpeALR EBEJRA! ¢BgEh e S MWIng SKkade overl ay tape |ayer 44
. As shown in Figure IB, the adhesive side o% t he foam and the overlay tape
are As shown, transdermal iontophoretic patch 24 is

adhesively attached to a first panel 36A of the support
structure 22 on the release coated side of the substrate.
The transdermal iontophoretic patch 24 includes an adhesive

15 coated foam layer 38, an occlusive double sided tape layer
40, an electrode subassembly layer 42 consisting of a power
source, electronics and electrodes to operate the patch (not
shown), and an overlay tape layer 44. As shown in Figure
1B, the adhesive side of the foam and the overlay tape are

20 attached to the release coated side of the support
structure.

As shown in Figure 2, cut outs in the foam layer 38 and
suﬁport structure 22 layers create an empty anode well or
recess 46 and an empty cathode well 48 aligned to receive

25 the corresponding anode and cathode imbibed drug pads,
preferably gel pads during assembly/activation. The anode
and cathode cut outs 46, 48, respectively, expose underlying
electrodes, including anode 50 and cathode 52. A half-panel
release liner 54 is created by perforating the first panel

30 36A as also shown in Figure 2. The half-panel release liner

54 serves to peel the patch off of the substitute layer of



attached to the rel ease coated side of the support structure . As shown in
Figure 2 , cut outs in the foamlayer 38 and support structure 22 | ayers
create arweoreptyozatsede wel | or recess 46 and an enpty carhods2000l004948
aligned to receive the correspondi ng anode and cat hode i nbi bed drug pads,
preferably gel pads during assenbly/activation. The anode and cat hode cut
outs 46, 48, respectively, expose underlying el ectrodes, including anode 50
and cathode 52. A half -panel release |liner 54 is created by perforating

the first panel 36A as_also, shown_in_Fi.qur. - | f -panel release
| i ner 54 se %e%u?%oﬁ e?gfﬁgtﬁﬁFcﬁngF ) f%e%ﬁJ%ggﬁﬁlé | ayer ofthe support
structure afterTheé halfiepanaledeléheehdliherpsralvas|tdaspurpmse sef ves t he

purpose of stiffening the_flexible tch to_aid.in _application an
additionalﬁllg%?%ﬁggtﬁ eoﬁi?ﬁfb o BRRSRAIS taﬁéid At APRLATIVAGR (Rt ¢ he
patch sti ckddptiondbeyopklaver thefl bpgebasorPref ¢raklle thee gettdh ofagheypat ch
not covered, t he galf anglgrelﬁgse liner 54 is affixed to the patient's

h

ski P fir stW1'SipeqtRAt Pt CRGRENSp &Re FEcPPEFA Y Me F 9 Dued by

peel i ng atpget&@Pabtp, ot nkhpahal bf- pasepateheast IdAeiredimaldlye hdEf ot her
hal f of the patch is affixed to the patient's skin. A strip of double-sided
tape 56 i PARFhcheHCRSet haNFFi Afabfeadifdaest tond R Rrient 1t tR 22 on

the first ppnet. 36AbsdfBecadN9Si ¥BeShhlF -pEnear veS eadlial i ddNCt & ORebved
keeping the structure closed during its %gg term storage condjtion by
t enpor ar i |§Y be@elt Ha9t 8t adr ERBaSE&AC R4t Efeshgd faP it 1L IF YU BRSA: The

secogd funﬁiﬁ&m%,s tRepstHBRERhhY BENEhkO pateecand SFBle 86 0fndhe support
structure when the
patient’s skin.

A strip of double-sided tape 56 is attached to the
printable side of the support structure 22 on the first
panel 36A. The adhesive strip 56 serves a dual function of

15 keeping the structure closed during its long term storage
condition by temporarily bonding to a release coated side as
shown in Figure 9A. The second function is to permanently
bond to a second panel 36B of the support structure when the
parts are folded together to transfer the anode and cathode

20 gel pads 60, 62 as shown in Figure 3C so that the first
panel 36A cannot be re-opened.

As shown in Figure 9A, the support structure also
includes third and fourth panels 36C and 36D, respectively.
Third and fourth panels 36C and 36D collectively make up a

25 separator component that is configured to physically
separate the drug pack and iontophoresis patch components
when the iontophoretic drug delivery system is present in a
folded storage stage. The third and fourth panels 36C and
36D of the support structure 22 as folded create a release

30 coated barrier that prevents the occlusive tape 40 in the

transdermal patch 24 from touching and permanently sticking



parts are folded together to transfer the anode and cat hode gel pads 60, 62
as shown in Figure 3C so that the first panel 36A cannot be re-opened. As
shown i n WogQuroe224s8 t he support structure al so i ncl udespchiusdocandsobourt h
panel s 36C and 36D, respectively. Third and fourth panels 36C and 36D

col l ectively nmake up a separat or conpongnt that is configured to physically
separate the drug pack and i ontophoresi s patch conponents when the

i ont ophoretic drug delivery systemis present in a fol ded storage stage.

The third and u nel C and 3 £t 0 r S
fol ded cr eg?etégrlﬁé{bgrggg gégt ggyg%r (r%i‘le?}%t %aktlte gfr}é“gd'é%?as&{ h%é o%l‘g%%égv?ég?gpe 40
in the travsderaabrpgech 24 fromtouching and pernmanently stickingto the

formed lid layer 64, of the dru ack 26 during l.o t erm storage. . As_shown
in Figure 2 , V\%ﬁns{lﬁgns%]“[ Frfgi%§%p%és@' e r!fhaegpsryes-q%"blld%opg?%?‘gtpﬂlo? to
storage, tpeedfoldpacktaeappments tar @tpres@)t tHe tdrug g ek cegbonentst he
support structure and fl anEgdgon a first, si de-q b%[the i ontophoresjs gatch

d ir

conponent 3hd BREESRECHRIT SOh5ds 8 1 e G © FHWP t Per YepuF St or

conponent ghdt heafKpAObh at Fugktr il ¢y afHeooridsmdwpHords et paedhsepar ati on
and external protecti og for the stored system A seckgnngPi ece of
doubl e- si dEAPERENBENE SPt FcFEFNG SHES SRRAF T NS 6B B t AdBr Pht abl e

si de of thensugppatasbiruebtipendatt @PeHERRIBP thuideu s Ugh £6Rt ai ni ng
blister pack 26 _to the support structure 22. Alternatively, for exanple,

i nstead of 2hfaEd8I BOSPdERTHERESEFe SERAT A W FPT S E TNy BYPSEEr1BRck 26
coulg be heat sral 8dotedt B§sseppoOrt structure 22 as by applying a heat seal

coating to
A second piece of double-sided tape 66 is attached to
the second panel 36B on the printable side of the support
structure 22 to permanently bond the drug containing blister
pack 26 to the support structure 22. Alternatively, for

15 example, instead of a double-sided adhesive 66, the drug
containing blister pack 26 could be heat sealed to the
support structure 22 as by applying a heat seal coating to
the bottom of the drug containing pack or to the printable
side of the support structure.

20 As indicated, the drug pack 26 is provided with a
formed barrier 1lid having low moisture vapor permeability, a
generally flat bottom layer, containing two spaced gel
locations, one containing an anode gel-imbibed non-woven pad
60, another containing a cathode gel-imbibed non-woven pad

25 62. The low moisture vapor permeable barrier formed 1lid
layer is shown at 64. Preferably, the generally flat bottom
layer 68 is constructed of an aluminum foil composite film
that may or may not contain a heat seal coating (not shown)
on the side that contacts the gel pads. If it is used, the

30 heat seal coating is preferably a readily peelable coating.

The gel-imbibed pads as at 70 are constructed of a composite



the bottom of the drug containing pack or to the printable side of the
support structure. As indicated, the drug pack 26 is provided with a forned
barri er |IWwo 2nemi2ngs! ow noi sture vapor perneability, a gen®rzsbkéog/obdoas bottom
| ayer, containing two spaced gel |ocations, one containing an anode gel

-i nbi bed non-woven pad 60, another cont ﬁisni ng a cat hode gel -inbibed
non-woven pad 62. The | ow noi sture vapor "perneable barrier formed |id |ayer
is showmn at 64. Preferably, the generally flat bottomlayer 68 is
constructed_of _an_aluginumifail conposi.te filimthat y. ain
a heat sea?rc%%?‘ilﬂﬁtfgopogﬁ‘é'\?ﬁ)enoH‘gt%ﬁé:lﬁﬁde that con ac?rgét e %%I%péggrs | f
it i s usedaréh@ibpahssdabneoatheg pasispraeidersddky imteache ycpepbabte noati ng.
The gel -i mbi bed pads_as.at 70 are constructed of a compositeor |am nated
non- woven %Y%?i‘g?t?r*ﬁé'anode and cathode gel s are dispensed onto the pads
and soak into thReCcdBROMbOLLNEBWARID TR e ble THRrthedv Ibd ST alyervapor

perneable forned lid | ayer 64_has been successfully c tructed froma
ool 21 or MABF ebSPENPHE Eﬁﬁﬁiéﬁ’t E REEEICHED S (3 nﬁooﬂfi-éo’é‘a%hﬂ?ayer on
t he producilgephast tb@ipuBiee mader4A JhsA SR dRYLrseal t heyeppesite

side 64B. Alternatively, for exanple, the product contact. side 64 ma
consi st of EPYPHPERCRoCSBERCEAYEr Undery %é% q‘%\/@rm?sa erﬁbb]r%?eﬁ?yﬁ?e?ér abl y

it is a peehabbppB8ateSaalieCeahi.NgaA1AVRAGR AR IGAL NESle SRxthbles HBeand 74,
respectively, mag be nechanically formed with traditional cold formtooling
p6

usi ng Tef | BRPEYCE pePPtacEariPgofét MAYe ORI afgL PV Whirbi Rat $8Alwi t h

vacgim or pressurerasgi skal e ARt §ld @mgy, e e Mg TRdi ¢ figsing an
alternative material including other fluori'necontaining o
peelable heat seal coating. Anode and cathode cavities 72

and 74, respectively, may be mechanically formed with

traditional cold form tooling using Teflon®

(polytetrafluorethylene) plugs or in combination with vacuum
15 or pressure assist. The material may be thermoformed if

using an alternative material including other fluorine-

containing plastics in sheet or film form such as material

sold under the trademark Aclar®, PVDC, and other low
moisture vapor transmission barrier thermoformed packaging
20 materials.

Figures 7A and 7B show top and side cross-sectional
views, respectively, illustrating the structure of one
embodiment anode 72 or cathode 74 composite pad materials.
As indicated, the anode and cathode pad composite materials

25 are preferably of a non-woven structure to maintain the
continuity of the drug-containing material in the structure
and may include a plurality of layers, possibly up to three
layers, of material. These may include a thick needle-
punched polypropylene layer 76, a thin, permeable

30 polyethylene net layer 78, and a thin, occlusive

polypropylene layer 80. The layers may be heat fused



plastics in sheet or filmformsuch as material sold under the trademark
Aclar(r), PVDC, and other |ow noisture vapor transm ssion barrier

t her nof orweopackesgi ng materials. Figures 7A and 7B shorCras2@aaossde
cross-sectional views, respectively, illustrating the structure of one
enbodi mrent anode 72 or cat hode 74 corrpoztrste pad materials. A s indicated,
t he anode and cat hode pad conposite materials are preferably of a non-
woven structure to naintain the continwty of the dr ug- cont ai n| ng materi al

in the structy and. nc I|t rs. S p
three | ayer%g ﬁe]ﬁa‘f”églﬁ P£ ﬁéggrﬁr& N ea“tc' 't hlal%]gL needt éZ\piu r% at8
pol ypr opyl ene tayhavéGtha shine, opesrrﬂ@blp@rﬁm{e)teiﬂndrmma netThayecc¥8siwad a

Fuseit oget Harti ERoLe. PRRUEP: RUCHaREER,BF SAERTEE &% B cut Lo have

t he sane Oﬁéﬁaﬂﬁspemaeteanahapelu“éh&'eoccImﬁall\d% ltayeerr il ) Stlwt to the

shape of a inmeter_rin hat remai ns intact. and occl usiv nside the
Ines Lhe SECIUETVE 1aVer BO fe GUE GUC COMBIGHALY GF T 5752 o 68t hat

the insi deckggi ©Re 8dnbeaenesgpenmeablecoles RN 18 I egrien lﬁélrrhéaBDQDEd
to coincide with the shape of. the anode 50 and cat hode 52 e% ectrodes

al | owi ng tFedyer 8% HEgrarRethFBuGRinNiss Apdh &t HIRRR1O% Nt u‘f“Po‘a?ea of

the el ect rogesndheac hbgedsyi eeeict rageanbiyd aflqrovﬂlﬁﬁ_] tHPgd BNt d YmighEte
occl usive ring 8g EFOVIdes a barrier for gel ration so_the outside
e

surface rerFRYIRethE Byvepyedr #nduFPRE St ft laiares AdneF ve transfer
of {he drugi obibsdepaghdl €HE AEvack at 'a%é?({bltéaa svigga . I N one

enbodi ment, both the anode 72 and cat hode
Importantly, the occlusive ring 80 provides a barrier for
gel migration so the outside surface remains relatively dry
during storage to aid in adhesive transfer of the drug-
imbibed pad 70 during activation of the device.

15 In one embodiment, both the anode 72 and cathode 74
composite pads are similar in shape. Of course, the
electrodes may be any convenient shape and the electrodes in
a given patch embodiment may be of like or different shapes.
Figures 8A and 8B show a plan view and cross sectional view

20 of an alternate shape of what may be either an anode and/or
cathode of composite non-woven material 86. This embodiment
has a shaped perimeter ring 88, with permeable inside area
90. Figure 10 is a top view of an alternative embodiment
showing a device 100 with a drug pack 102 having anode and

25 cathode formed cavities, 104 and 106, respectively, of
different shapes. In similar fashion, anode and cathode
formed cavities of different, but corresponding shapes, are
reflected in the anode 108 and cathode 110 in the foam,
support structure 22, and occlusive layers 114 and 116.

30 Only corresponding components that fit together in an

assembled device need be of like shape.



conposite pads are simlar in shape. O course, the el ectrodes may be any
conveni ent shape and the electrodes in a given patch enbodi nent nay be of
| i ke or dwoOferranvr4eshapes. Figures 8A and 8B show a pl anPCraA®2@@04969S S
sectional view of an alternate shape of what nay be either an anode and/ or
cat hode of conposite non-woven materi al §6. Thi s enbodi nent has a shaped
perineter ring 88, with perneabl e i nsi.dé ‘area 90. Figure 10 is a top view
of an alternative enbodi nent showi ng a device 100 with a drug pack 102

havi ng anode and cat hode forned caviti 104 and 106, r ti , of
di f ferent shapgg? }%P%Fﬁ?Pgrafggﬁ?oﬁ% §§8d§n5539§§: 3‘@"?%&%%dé%§%¥ties of
different,lbfe stabeSpopdofgthbapespaakageef liesttepliardthisc adedecd®8 and
cat hode 1 in the %oanl su gﬁrt struct%re %E, aqﬁgf chgive é@yerg 114 and
116, Onl'y TS SPonfi REr RBRPBRCROECERG PRRESE SPatiis Hir o Re2hrBred devi ce
need be ofdévkeeshapecAnhatrgohtdnl iasped cohnidie idly &idases nvetaese sbél f
life stabili%g oL,%he co-Eackaged i ont Qphqretic, devices., This is of

r 1 a

par ahount gstimbhat helfi st 6Fy 1BALSEHE He AT R AT Pave had

limted copaErsighesURseESiReTaNEE attehpllks Itid %ddmg@tdmmeﬂx &rug
i ndi cat ed, co-packagi ng techni ques have I ncl ude attegfts,to ackage the

wet drug ¥5SihRoiteeet ceAnhaEtwihht hECePdESEFREEH HY T oHgRY eF fF™

storage, agthbAidE&NPLsat octapbatetbhespavRe SO GRwAY fheeds aam@s in the
sane package t hrough | ow npi sture perneable_ (high barrier) materials. Wt

gel s have perkegetini hhEi FEBE PAREASE WIPUHE QMBI T dnl y and
comgct ed LOrRePOVET _<ﬁg§ﬁcsa§9;d;e%b eﬁ@f&@&lifaqsby NG} Ormprdese&@nnect or

at tinme of use. A s indicated, each of these is fraught with chall enges for
| ong ter mRagERr¥edyinFdirect contact with the electrodes only and

connected to a power source and electronics by a cable or
other connector at time of use. As indicated, each of these
is fraught with challenges for long term stability. For

15 example, in time, wet gels may degrade the metals in the
electrodes, power source, and electronics which, in turn,
contaminates and degrades the stability of the gel.

In the present development, stable long term co-

packaging is realized by the provision of a storage

20 container for the anode and cathode gels in the form of a
separate hermetically sealed drug pack or blister cavity
with product contact layers that do not leach into the gel,
react with the gel, or absorb the gel. Since the gel
material itself provides no form, a carrier substrate

25 material is used to give the gel form and structure, and
provide a stable support to facilitate transfer of the gel
out of the long term storage container when the system is
assembled for use. The carrier substrate should be composed
of materials that do not leach, react, or absorb the

30 constituents of the gel. Preferably the blister cavity and

carrier substrate should be made from stable, relatively



exanple, in time, wet gels nmay degrade the netals in the el ectrodes, power
source, and electronics which, in turn, contam nates and degrades the
stabi | it ywofotodme748l . I n the present devel opnent, st abl @Clrarsgoovmo4969
copackaging is realized by the provision of a storage container for the
anode and cat hode gels in the form of a Spparate hernetically seal ed drug
pack or blister cavity with product contact |ayers that do not |each into
the gel, react with the gel, or absorb the gel. Since the gel materi al

itsel f proyj n rrier, su r.at erj ' ive the
gel form aﬁaggffug?{ﬁg%,%%%dggf%’v% e%é)q?tpa%pgllgeﬁ%epoér t%é%g‘?:?ﬁ?’ig g't ransfer
of the gel Aoyt sufitthéel oagetrdah staor dge W= anmkmaghdre t el sgseédnbased
assenbl ed for _use. The carfri r suhstrate should be conposed of materials
that do no?™ EgShPaF85&? of 80§85t the constituents of the gel. Preferably

the blister cavBhglandicar sitabidulst matld skatyt dvixeh neide donststablien of
relativelyjnpert, terials such as pol yprqpyl.ene d_.pol yet hyl epe. Any

sui tabl e nﬁgﬁrpﬁFc afi°BROnSEY r‘?&? b’%agglle’cttyéooafga%@% {V)Iﬁt?%ﬁlﬂﬁt 8fe of
the gel . Shel rhgf eompabiikiion . W IHate whelh i cssétidst banretehbeopat ch

conponent and the stability of the integrity of the dr conpositiqQn. Patch
shel f Iifeofleﬁ@gﬁ?b'ﬁ Hléf"é'ﬁltﬁ’oﬁ”ﬁf e SG I SRS )Pgn‘gg?h n%‘é?‘ﬁf‘@ ance of
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shoul d have a stable shelf |[ife of _at least two (2) | gures 5A-5E

Show i n ot EBORSanErBes. SEEPIE ARl leds BT ek 9RAE 10701 bk Hi HESTRr1 11 ng,
and;geal i ng a dryugaeebacALBE Ry OGm Htép -RAGEEe IdrdES 0s8NEEn M t HiE08
et e PP Rethod Tor° forming, Fi1Ting. hnd senling%aPasig’
containing pack or drug pack in accordance with the present
development. Figure 6 shows a top.view of the drug pack of
Figure 5, as assembled generally at 120. In the method of
15 Figures 5A-5E, the drug containing pack is assembled in an
inverted position. The assembly starts with the provision
of a 1id or cover membrane 122 of a low moisture vapor
transmission material formed to create anode and cathode
gel cavity shapes 124 and 126, respectively, at a specified
20 spaced interval and depth. Next, an anode pad 128 is placed
into the formed anode cavity 124, and likewise, a cathode
pad 130 is placed into the formed cathode cavity 126. The
pads may be of similar construction to those shown in
Figures 7A-7B and 8A-8B. The anode and cathode pads are
25 oriented so that each occlusive layer 132, 134 is placed
facing into the cavity and in contact with the bottom of the
corresponding formed cavity. The anode and cathode pads are
sized to just fit in the bottom of the formed cavities. 1In
this manner, the formed cavities then initially provide
30 registration of the pads to the formed 1id layer 122.

The remaining steps are performed in a timed sequence



Figure 5 , as assenbled generally at 120. In the nethod of Figures 5A- 5E,
the drug containing pack is assenbled in an inverted position. The assenbly
starts wiwb tm2ptesvi si on of a |id or cover nmenbrane 12PcCofusardoomoami st ure
vapor transm ssion material fornmed to create anode and cat hode gel cavity
shapes 124 and 126, respectively, at a ﬁggcified spaced interval and depth.
Next, an anode pad 128 is placed into t formed anode cavity 124, and

| i kew se, a cathode pad 130 is placed into the formed cathode cavity 126.
The pads nmay be.of . simlar .construction.to those sho in Figures 7A- 7B
and 8A- 8B Tﬁél§n88eg|§ﬁﬁr&§teﬁgd@{;l§3?b&ree Oéjr‘?réﬁt[]éﬁe \é\]gmf hi ee%\%ﬁe@%@i{usi ve
| ayer 132, id3detsarpliaeddblactheg ratied dfhe P \Hdnmeati o wiohdRciswrébatba
bottom of the ﬁorresgonding f or ned %ﬂ;it ., The anode and cat hode pads are
sized to j b8t *PFt VERCPRE tMoPfomls IHe ¥ d cavities. In this nmanner, the

formed cavitiesatheameniticg) | ¥spshviveeinegiguiat 5o en theuyradsof athe
f or ned Iidvla¥$r 122. The remai ning steps are performed jn a tinme

d
sequenceas Ufeapeder Bhdd 138 HEWHPRRGT th e hOTREY aSQURBI €

det er mi nedcéitthe parfeablpagdepaioirald At Wi Cirigure! A edot Oth8€aMbgeosi ty
of the gel used. At tine t=t0, as shown in Figure 5C, an anpunt of a
vi scous anB@e §éPB7 186Mid agilypefFe M niForn XA seReT FREhedntgal péfneabl e

region as af 84spEhguEe t&ALINAfEdria yaReAR Pl Pdde T8 | AldYon 28F apRENt Of a
vi scous cat hode gel 138 is dispensed to uniformly cover a perneabl e region
of the catfdHBOP8dP2d013R s ASs@lseeraan AryfHawEe ot oehe BRedenads

cat pgde gegﬁda&stﬁbaeegéqg bRed d seGh thafadMr S @ty epnaropst of gel,
once dispensed, the tofal height of the pad plus the gel height sonewhat
exceeds thgivept aAmgpnthef gel, once dispensed, the total height of the
pad plus the gel height somewhat exceeds the depth of the
formed anode or cathode cavity 124 or 126. The gel must be
of a relatively high viscosity range in order for it to
15 maintain its shape/height for a necessary duration during
assembly of the device. At time t>tg<t;, a flat bottom or
carrier substrate layer 140 is applied (Figure 5D) and heat
sealed to the formed cover membrane 122. Application of the
flat carrier substrate layer 140 contacts and compresses the
20 gel causing the gel to wet the inner surface of the carrier
substrate layer 140 and spread out as also shown in Figure
5D.
Alternatively, in another embodiment (not shown), the
flat bottom layer can be formed similarly to the formed
25 cover membrane layer to create a nested configuration, in
which case, the gel plus the pad height can be designed so
that when the bottom and 1lid layers are assembled, the gel
will be in contact with the carrier substrate layer in a
similar manner as in the illustrated embodiment.
30 In this procedure, time span t=t, to t=t; is defined as

the time it takes the dispensed anode and cathode gels to



formed anode or cathode cavity 124 or 126. The gel nust be of a relatively
hi gh viscosity range in order for it to maintain its shape/ height for a
necessar ywounarizoesdur i ng assenbly of the device. At ti meTiust@atd496a fl at
bottom or carrier substrate |layer 140 is applied (Figure 5D) and heat
sealed to the fornmed cover nenbrane 122. plication of the flat carrier
substrate layer 14 0 contacts and conprésses the gel causing the gel to wet
the inner surface of the carrier substrate |ayer 140 and spread out as al so
shown in Fj e oD ternativel i.n_anaother enbodi nent, (not. s , the
It bot t oRPREy BRE e P PS e e ST P (R 1 9ried EvarEnEporate

| ayer to cbeatemaofieshed foakidywaatiitdes iaf vihid hlayese, themgelisphus the pad
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assenbled,f?ﬁgoﬁe#gﬁPPFebéEi%aéoﬁﬁﬁﬂrﬁ%ﬁﬁ#téﬁ??ﬁﬁ?i%ﬁes%%g?rﬁ?gﬁlayer in a
simlar nasseplesely theoughutheatredpyddieidds land hwst peheedut Eomt bire

span_t=tO to t=ti is defined as the tjne it takes the di spensed_anode, and
cat hBde gelBREEsBHE2RF0RGH thRe EPTMEch AR TRBRE SRR STRTEYt BohEFSt BhPhe

bottom of therfiernmsdbsdyhticesaffed iik laptaried) rEhd Spads pcbREebegauge it has
been found that if the gels soak caqonpletely through Ihe_resggctive pads and
wet the po%?%ﬁpﬁg'iWﬁ@rp§ﬁﬁﬁﬁ@€Qﬁakhﬁa%Qﬁ#%HFQxﬁkﬁ R#hien chbfty before
the carriefosrbat 1ake | enek,i SrapRlue®d, tihe wadssi Pe fas! ¥heMDinBedegmy
preferentially stick to the inside of the formed lid. This, of course, is

undesi r abl 8¢4sPaflevPibAbadhgere Fad thsulld hdiferer t'?22 hnstaafagér theo

insigad of chheiearslipsreHRet NalR audy with Wirn %@%ﬁ@msdaggeﬁ\gieml e
the system Tinme span t=t 0 to"t=ti also defines the tine

the system. Time span t=t, to t=t; also defines the time

in which the gel will adequately maintain its height so that
the gel will wet and adhere to the inner surface of the
bottom layer 140 when that layer is applied.

15 For the above reasons, the gels are formulated in a
preferred viscosity range to provide the correct flow rate
and surface tension. For example, a 100,000 centipoise gel
may have a to-t; time window of about 2-4 minutes. This is
adequate for normal assembly to occur.

20 In this process, the gels initially contact and wet the
bottom layer member 140. This allows the gels to act as
adhesives as the surface tension of the gels between the
member 140 and the pads 128 and 130 exceeds the
gravitational forces on the imbibing pads. Therefore, as

25 the pads slowly imbibe with gel, they will stick to and be
pulled towards the carrier substrate layer regardless of the
orientation of the device. Thus, aftgr the bottom and 1lid
layers are sealed, the compressed gels imbibe (soak-in) into
the anode and cathode pads respectfully, creating a fully

30 imbibed non-woven anode pad 128a and fully imbibed pad 130a

as shown in Figure 5E. As described previously, the fully



in which the gel will adequately maintain its height so that the gel wll
wet and adhere to the inner surface of the bottomlayer 140 when that |ayer
i s appl i esto 2povo2t468 above reasons, the gels are fornul area/tisaoo/oped err ed
viscosity range to provide the correct flow rate and surface tension. For
exanpl e, a 100,000 centi poise gel may haye a to-ti tinme w ndow of about 2-4
m nutes. This is adequate for nornal ass %bly to occur. In this process,
the gels initially contact and wet the bottom | ayer nenber '140. This all ows
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gels, the full¥ i mbi bed pads will renmain registered to their respective
t

formed |i dSBg¥Ft téseand G@eaﬁﬁéﬁﬁﬁﬂ to the carrier substrate |ayer as shown
throgghout the aptigipateda efcﬂatfeea hdtheklevakeunt tow fk1bggaear eel at ed

t hat the anount of gel adde

each cavity should be matched to the absorbency of each pad
in order to minimize excess gel. The amount and viscosity
of the gels is preferably such that imbibed gel does not wet
the outer surface of the occlusive ring on the pads. 1In

15 this manner, the outer surface of the occlusive ring 146,
148 should remain relatively dry to aid adhesive transfer
and adhesive attachment of imbibed gel pads into
corresponding empty anode and cathode wells of the
transdermal patch during activation. The inside surface of

20 the formed lid cavities in the anode and cathode headspace
regions as at 142 and 144 should remain free of gel and
relatively dry.

In order for this packaging concept to function, the

gels must be formulated with a preferred viscosity. The

25 preferred range is between 8,000-120,000 centipoise but is
not limited so long as the process can be successfully
followed. The gels useful in the system may be formulated
by dissolving an appropriate amount of drug or saline in
water, and adding a gelling agent such as HPMC

30 (hydroxpropylmethylcellulose) such that a conductive gel of

appropriate viscosity is created. Other gelling agents,



each cavity should be matched to the absorbency of each pad in order to
mnimze excess gel. The anmount and viscosity of the gels is preferably
such t hatworebiobedisgel does not wet the outer surface of pCmaSeaolomdsye ring
on the pads. In this manner, the outer surface of the occlusive ring 146,
148 should remain relatively dry to aid._gdhesive transfer and adhesive
attachnment of inbibed gel pads into cor A spondi ng enpty anode and cat hode
wel I s of the transdermal patch during actlvatl on. The inside surface of the

formed lid_cayifiesin,th rlo] and h p re 42
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show in step-wi se_fashion, in crosssectl onal
and deployed to a treatment site. Figure 4 shows the top
view of Figure 3A after the blister or drug pack lid 64 has
been removed. Figures 9A and 9B show a side sectional and
top view, respectfully, of a fully packaged device.
15 Beginning with the fully packaged device of Figures 9A
and 9B, a deployment or assembly process will be described.
First, the fully packaged device is opened and unfolded by
pulling at the tab 160 to release adhesive strip 56 from the
release liner coated side of panel 36D. Second, the formed
20 cover membrane layer 64 is removed or peeled away from the
bottom layer 68 exposing the gel-imbibed anode and cathode
pads 60, 62 which are adhered through surface tension of the
gels to the bottom layer 68 as shown in Figure 3A. The peel
is initiated by peeling at the tab 78 (Figure 2) on the
25 formed 1lid member 64.

Next, the first panel 36A is folded at the fold line 32
onto the second panel 36B, thereby bringing the occlusive
region as at 80 of the occlusive layer 80 of the anode and
cathode gel pads 60, 62 in permanent adhesive contact with

30 the occlusive tape layer 40 of the transdermal patch 24 as

shown in Figure 3C. Also, the adhesive strip is brought



views, how one preferred enbodi nent is activated and deployed to a
treatnent site. Figure 4 shows the top view of Figure 3A after the blister
or drug paokolowd744 has been renoved. Figures 9A and 9BrPshaws@9In1be9
sectional and top view, respectfully, of a fully packaged devi ce. Begi nning
with the fully packaged device of Figur 9A and 9B, a deploynent or
assenbly process will be described. First, the fully packaged device is
opened and unfolded by pulling at the tab 160 to rel ease adhesive strip 56

fromthe re S | e i .Of el ) QEQE e fo d cover
menbr ane I%tllﬁgg gah#ggﬁegﬁggédggr% g’géﬁéé%g\%af%&?rﬁﬁsﬁ% 0 t%&r)]n gyEeIEEGB
exposi ng téeppert- shbubedranade aawd icatpeotierEadsl Y6 B die2redhi th the adher ed

t hrough surface.tension th els to the hott | ayer £8 hown in

i gur o an B4R BRRRE PR, EReTShy eanithy S e Bte L HER AN ) o

t he fornmedoéifgneabepefidd.Nextigutree 3B rstowparal iitlermedDhtdedvaeéwtbe fol d
line_32 onto the second panel 36B, thereby bringing the occlusive region as
at 80 of tE%eoE8}§§P9eaFg§8P'80%gP FWé%ﬁuﬁﬂféﬁﬁ¥(é%rgh% HerIPdGE™8d, 62 in
per manent pgberi ve pestachbiyt briheedc daisnsitapddyssrddnent t Bénding
transdermal _patch 24_as shown in Figure 3C. Al so, the adhesive strip is

br ought i ntBf cbREaBEChPBAVERLE3RE ALaliCe TGa AT USHE HRELP (AR %Ep%gr?n
structure gReagdli pa@grmanently adhered to the second panel 36B, thereby
preventing the panel _36A frombeing_re -opened. Figure 3B shows an

i nt er medi at e vi EWPetlvneths dedd Z&degse HHEGURE SrertedfLraR the

trapgder mebupgbeh berakehiecably thleetsed 4@ sHP Mpachdefamnent bondi ng of
t he occlusive tape 40 to the occlusive region _as at” 80 on the gel pads .
assembled transdermal patch 170 with it. The exposed half
of the patch adhesive can be applied to the treatment site
and the half release liner 54 thereafter can be peeled from
the transdermal patch at the tab 54B (Figqre 9B) and the
15 remaining half of the patch adhered to the treatment site.
Figures 11A-11C illustrate an alternative embodiment
including an alignment fixture or guide element and
illustrating activation of the embodiment. Figure 12 shows
a top view of the fully assimilated embodiment of Figure 11B
20 from which the cross-sectional views of 11A-11C are taken.
As best seen in Figure 11A, the device, generally 200, as
packaged, includes three main components. They are a guide
element 202 having spaced raised alignment members 204, 206,
a drug pack arrangement 208 and a transdermal patch assembly
25 210. The main components are designed to be stored
separately in a common package and assembled when the device
is prepared for use.
The drug pack includes a flat card substrate layer 212
which is designed with spaced alignment openings 214 and 216
30 which register with alignment members 204 and 206 during
assembly. Anode and cathode non-woven, gel-imbibed pads 218



Finally, the half release liner 54 is peeled fromthe support structure at
the tab 54A bringing the fully assenbl ed transdermal patch 170 with it. The
exposed habf2oofo2t4s8 pat ch adhesi ve can be applied to thecrrsatmpmIcsi t e and
the half release |liner 54 thereafter can be peeled fromthe transderm
patch at the tab 54B (Figure 9B) and th% remai ni ng half of the patch
adhered to the treatnent site. Figures fA-11C illustrate an alternative
enbodi ment i ncluding an alignnment fixture or guide elenent and illustrating

activati on_of enbodi nent . .Figqure 12 shows a top Vview of th ul

Sesi m | at oA boti RERC TBPBRPEIvEIN Bidn e (e T eet T2tarhY, s
of 11A-11Geaparhsakénfrés besy paek i1didi2pw ertAhd hearesr cef general |y 200,
as packaged,. includes three main conponents. They, .are a guide el enment 202
o oo o RO LR e R PP ER A GHE 1N RET 504 2tk D iR Sy F AR REAT
208 and a smasederpeligpphek assenkl wdhkredlhe raird caulponeats bagedegigned

to be stored separ tegi I n,a coomon package and assenbl ed when the device
i s p?epare@SfBY @seCURhE-Fid§IpiERS dAYSFedta 4%t card substrate |ayer 212

which is design@ﬂemtkangaa@malagbg%%p@bmﬁaﬁadaﬁaﬁUA&éumb&ﬁ@e@hbﬁharegister
wi th alignnent nenmpers. 204 and_206 during assenbly. Anode and cat hode

non-woven, L4RF CREEi BBRShagEe218 /T 228 Hidth SRACET ot JIRMERT cgPBR1RIS

bott om | aygso22Rqapd2sghar ahedwhkeMpHaig Raak, ldebadiddd dhiSodBRaRE sOf
enbodi nent s greV|oust described and illustrated in Figures 5A-5E. Drug
pack 208 iRB2h8hEREE2EE LaRETYsdB4étr afldd HRECD BESAPLY N6 UBE eddiBiRd t ape

laygs at 226miTHe LhapsASEFBLLRBNCR L UMY AL, Mt £0HO8 Rithat card
substrate |ayer 228 with spaced alignnment Openi ngs
foam layer 236 and double-sided tape 238, electrode

subassembly layer 240 and overlaying tape layer 242.
At the time of use, individual components are aligned

and assembled to each other using features of a component to

15 self-align to adjacent components. In this manner, the
guide element 202 may be positioned on a flat surface with
the spaced alignment members 204, 206 facing up as shown in
Figure 11A. Next, the drug blister pack 208 is assembled to
the alignment fixture or guide element 202 by registering

20 alignment member 204 to the opening 214 in the drug pack and
alignment member 206 to opening 216. The 1lid 224 can then
be peeled off the drug pack 208 exposing the gel-imbibed,
non-woven anode and cathode pads 218 and 220, respectively.
Next, the transdermal iontophoresis patch 210 can be

25 assembled to drug pack 208 by again using alignment members
204 and 206 with alignment openings 230 and 232 thereby
placing the gel-imbibed pads in alignment with corresponding
electrodes. This results in the combined configuration
depicted in the cross-sectional view of Figure 11B and top

30 view of Figure 12 with the drug pack arrangement 208 and the

transdermal patch assembly 210 in consecutive assembled



230 and 232 and, as with previously described enbodi nents, half rel ease
liner 234. The patch assenbly nay be quite simlar in construction to that
previ ouslwodemonir4sed with foam | ayer 236 and doubl e- si dedTiEp@IABO69

el ectrode subassenbly | ayer 240 and overlaying tape |layer 242. At the tine
of use, individual conponents are align?% and assenbl ed to each ot her using
features of a conponent to self -align adj acent conponents. In this
manner, the guide el ement 202 may be positioned on a flat surface with the

spaced all nnen mbers_2 206 facin shomn in Figure HA. Next,
the drug b ?%%%ﬁrggéﬁn28§ gééaggéﬁﬁlg&%%fn&h% 4 gnment fixture or guide
el ement 202 by Iegthier sbgcabdgeordi tiemeri0hdsenibledpsntcly 244readyhe
drug pack and_ali 06 to opening 216. The |jd 224 can then be
peel ed of f* ?d%ed?%ﬁaﬁagﬁgeggre? 8SERS %h€“b€LRQHﬁ3ﬁﬁi FRNVEhAnGAR and
cat hode pass a&aoxapmllaaed byesmﬁ@tllyvgleyéllh@xtt;het headtfr au‘@bkeamlllner 234
|ontophore€Jé tch 21 ai n_ysing

assenbled to ug ack
al i ghment F €263*4n QﬁggﬁhFﬁpﬁla§ﬁﬁﬁhﬁgﬁb §5“5hﬁh%3%a¥ er eby

pl acing t h@ulggtratabnb?érpeds hhdabhrdmdA Mg WHeh mrﬂﬁmmge@l ectrodes.
This results in_the conbined confl%uratlon depicted in the cross-sectional

vi ew of FitRrRsSeeEmakdrabphvrel With dtr @1 Shawh ¥hd WP patk- ar FBRgenent

208 and t heat&RNSECEAB 9@5@9 e%S%@blabp’zlllQad L UREPHE Mt as
assenbl edregi stration on the ide element 202. In this stacked condition,

t he assenbiegcpibPed is re&aytl@nbé%éaﬁr RrEY s FwrkHeRn R a patient.

Seppg ation can pe @9§Q”BE'§B?§e€la%b@Pk%aEe@Héﬂhﬂd§3ﬂEﬁﬁ 68 eas€ thaer 234
fromthe card therebX separa the device fromthe card substrate | ayer
f

228 and briryRagerHe gppyhagggngp@d51mllar in construction to
previously described embodiments except that the card

substrate layers in this embodiment are separate flat
members rather than folding connected panels. The flat card

15 substrate layers 212, 228 include alignment openings
corresponding to the members 204 and 206 on guide element
202 and they do not require a silicon or other release
coating so that both sides may contain a printable clay
coating material or the like.

20 The card layers 212, 228 may also be constructed from
any suitable polymer material. The alignment members 204
and 206 of the guide element 202 are preferably thermoformed
or injection molded out of a suitable polymer material also.

Figure 13 is an exploded cross-sectional view of an

25 alternate embodiment to that shown in Figures 11A-11C in
which a guide element 302 with alignment members 304 and 306
is substituted in the drug pack 308 for the flat card
substrate layer 212. The drug pack is otherwise similar to
previously described drug packs and a 1lid is shown at 324.

30 The transdermal patch component 310 is also similar to that

shown in Figure 11A and includes substrate 328 with spaced



transdermal patch 250 with it as shown in Figure HC. The patch is then
ready to be applied to the patient as described in relation to the previous
enbodi nerwe.2010t02m6Bl be appreci ated that the drug pack PO8/Uspanmd69
transdermal patch 210 are simlar in construction to previously described
enbodi nents except that the card substr%te | ayers in this enbodi nent are
separate flat nenbers rather than foldi & connected panels. The flat card
substrate | ayers 212, 228 include alignnment openings corresponding to the
menbers 204, and 206 on gui de ment an hey. do not _reguire a_silicon
or other raft3dBeREPPREIEES; ﬁé? 851fih%23i%d§‘§1 elcforﬁea]ﬁa%ep FHERFE cl ay
coating nat®4i al The 8dbagl pkek 3be dar hdnaleer T2 the 2438 demye bseonbe302

constructed fromany syitable pgolyner material. The alignnent nenbers 204
and 206 o?th Oﬁﬂfﬁéséaﬁaeﬁ?pfogzére preferably thernoformed or injection

nol ded out of aasgéhBbleanal yoervaRtien dls disd.1dd g8 ecHak | Sf arhexpl oded
cross-sectional . view of an alternate _enbodi nent to that showg | N Figures
HA- M C i ne%‘?‘éhm%nbu?éer"éﬁéﬁﬁntl1§0211\9i't hTQ‘ﬁSgnr’Fé’rﬁ #ckok1dnd24%06 i s
substi t ut edsi fethbeedr 48dPaak 398nkaerilda faticit a1 SUDAT Ahed ayeEh2dBe The
drug pack is otherwise sinmlar_to previously described_drug packs and a lid
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that shownophénthgsr g3b! Anandabncl wdes ssiehsinale fa&&:rwi dhe Seacesal hgoagnt
openi ngs 330 and 332 and half release |ayer at 334. The drug pack 308 is

bonded t o PRRIgHi A2 heRhe3panBerdethFéirded kape 326. Assenbly and
?ﬁé;%?béogagi f?g@%gﬁ 12 LHalsOhnt B&padR WHsfsdd il gaill Yhellor TPHE,
another embodiment of the device of the present invention
which represents another alternative to that shown in Figures
11A-11C. In this embodiment, the alignment fixture 402 with
alignment members 404 and 406 is substituted for the release
15 card substrate layer 228 associated with the transdermal patch
component 410. The alignment fixture includes a silicone
release coating on upper surface 402A applied to the side to
which the patch adheres prior to removal. This embodiment is
assembled and applied in a similar manner to those described
20 just above. Thus, the lid 424 of the drug pack is removed and
the openings 414 and 416 are aligned with the members 404 and
406 and the fully aligned device is peeled away in the manner
of Figure 11C.

It will further be appreciated that the assembled device
25 or patch to be applied to a user may be of any convenient size
as from as small as about lcm x 2cm to about 15cm x 20cm. The
size can vary widely depending on the active agent

administered and the condition to be treated.
This invention has been described herein in considerable
30 detail in order to comply with the patent statutes and to

provide those skilled in the art with the information needed



is renoved and the transdermal patch 310 is aligned with the drug pack over
the alignment nenbers 304 and 306 using the openings 330 and 332. The
assenbl edwpavobn2t4ser eaf t er bei ng peel ed away i n the nanmemr/uskooBiogisse HC.

Fi gure 14 shows an expl oded cross-sectional view of yet another enbodi nent
of the device of the present invention g@jch represents another alternative
to that shown in Figures HA- HC. In thi ¢ 'enbodi nent, the alignnent fixture
402 with alignnment nenbers 404 and 406 is substituted for the rel ease card
substrate | ayer 228 sociated with the transdermal patch _comnmponent 410.
The al i gnnERt %Rg(f%rg%iencpﬁas 2PEITFEBREST e se@%ogﬂnnsézrc‘fr?rgtjpﬁe;a stirface
402A appl i edbddimbrtsi dé thewbixampllee spatreduadieat eHogwewer | oit eirsvab beThi s
enbodi nent_is assenhl ed, and applied in a, simlar nner_to those descyibed
j ust above9n§ﬁ5§F° e IP8t4ZJﬁ£% t+ﬁy?ﬁﬁb°$acEaPsn%@nn&?ﬁr t i®¥bpeR¥ngs
414 and 4lgpecefataineddifibréhe aeubees 404 endt 408raddst inedidlibytabhgned
device is geeled away ig_the manner of Figure HC. It will further ge
apprci at ed2Rh8E BRECTRIdSHE) WAL ofeRArEhng o EEO™ 511 RFIRE aPhisERenay
be of any cepygpient iskéerfas fromas small as about Icmx 2cmto about 15cm
x 20cm The size can vary w dely depending on the active agent adm ni stered
and t he conditi@haFolBeciﬁéQ?QdFsThis i nvention has been described herein
in considerable detail in order to conply with the patent statutes and to
provide those skilled in the art with the information neededto apply the
novel principles and to construct and use enbodi nents of the exanple as
requi red. However, it is to be understood that the invention can be carried
out by specifically different devices and that various nodifications



can be acconplished wi thout departing fromthe scope of the invention
itself. What is clainmed is:CLAIMS 1 . An iontophoretic drug delivery system
for pre-uwweamsemsBy conprising: (a) a drug pack conmponent/useennidsng one
or nore gel pads ; (b) an iontophoresis patch conponent; (c) wherein said

i ont ophoresi s patch conponent is configéred to align with one or nore gel
pads of said drug pack conponent in con §ctive relation in an assenbl ed
state; and (d) an alignnent structure to assist in assenbling said
conponents, wherein when said alignment structure is selected from (1) a
fol ding support structure associ ated g#é& id drug pack conmponent and said
i ont ophoresis patch conponent, said f ﬁ%ﬁsupport structure conprises a

separat or conpopent gﬂﬂ&b&%ﬁ%&&ﬁ@%ﬁ%}' Je SEPRLH %P,@,@énprﬁlecﬁréahgedr ug
pack and iontophoresis patch conponents en said itonfophoretic ‘drug
del i very syssemPly ppepcasing:a fol ded storage stage; and (2) a guide

ont ophor 51 5 pafbh Soapadenr Ko SBMRRRTER; sSERR o eI M5t 5Lt em as
in cdaim1l wherein spddsal i gnnent structure conprises a nulti -pane

(b) an iontophoresis patch component;

(c) wherein said iontophoresis patch component is
configured to align with one or more gel pads of
said drug pack component in conductive relation in

10 an assembled state; and

(d) an alignment structure to assist in assembling
said components, wherein when said alignment
structure is selected from;

(1) a folding support structure associated with
15 said drug pack component and said
iontophoresis patch component, said folding
support structure comprises a separator
component configured to physically separate
and protect said drug pack and iontophoresis
20 patch components when said iontophoretic drug
delivery system is present in a folded
storage stage; and
(2) a guide element for separate consecutive
alignment of said drug pack with
25 iontophoresis patch component.
2. An iontophoretic drug delivery system as in claim
1 wherein said alignment structure comprises a multi-panel
folding support structure associating said drug pack
component, said iontophoresis patch component and said
30 separator component.

3. An iontophoretic drug delivery system as in claim



fol ding support structure associating said drug pack conponent, said

i ont ophoresi s patch conponent and said separator conmponent. 3 . An

i ont ophorwOi2010daEs8del i very system as in clai n2 wher ei nPsaiu$2a009pack
conponent and said iontophoresis patch conponent are provided on separate
conj oi ned panels of said folding support,structure. 4 . An iontophoretic
drug delivery systemas in claim2 wheréi'n said fol ding support structure
assunmes one fol ded configuration for storage and a different fol ded

configuration for.assenmhl vy _of said system . j op I

delivery §%§ﬁ§ﬁ%&niﬁag$a¥ﬁP§ RﬁggEFﬁm?gP€n§U&§§ké%§%lﬁéﬁgé§%é%é§¥§es f our
conj oi ned patch ngopporést Bre Amovddidploor aeiparditiey aeljaiated sgyatehs asfi n
claim1l mherg&n ssid drua Eacg cgnepnent and said i ontophoresis patch
conponent 2t pfRlRERe BHPERPLr 8FEUSTHESt structures and wherein said

al i gnnent struc4ure sAanpohsepharegtiide detuenelatl iaxsocisatsatterviddl b ¢Eash one
of said suppaort structures..Z.. An iontophoretic drug delivery sys as in
clait 3 mhgr%W%r§é?dS§b ngQdépguéP@P8§taF§qﬁﬂﬁﬁﬁﬁ(§%S¥?gslﬂﬁ#oﬁ?%€ﬂ retic
drug del i vesyrf syst&pi8a EBrCkabrageVaaieian adifér@titdeEsidw@nt i ncl udes

rai sed alignnent nenbers_and said iupport structures include corresponding
openi ngs tePREESVTRtLandEaFi §RREAP e fbeS@1% SYSAE™ ont ophoreti ¢ dr ug

delivery systengas iAnCkahfbph¥hekeich deng @fe1Saicd-6 UpRNdm SAd ULh UEESithS
attached to said guide el enent EFIOF to assenbly of said system 10. An
i ont ophor 4 | theFedn dep i deFYPRPEte MLANCLNTE SARPrises four ‘conjoined

10 folding panels.
6. An iontophoretic drug delivery system as in claim
1 wherein said drug pack component and said iontophoresis
patch component are provided on separate support structures

and wherein said alignment structure comprises a guide

15 element associated with at least one of said support
structures.
7. An iontophoretic drug delivery system as in claim

3 wherein said support structures are connected.
8. An iontophoretic drug delivery system as in claim
20 6 wherein said guide element includes raised alignment
members and said support structures include corresponding
openings to receive said alignment members.
9. An iontophoretic drug delivery system as in claim
5 wherein one of said support structures is attached to said
25 guide element prior to assembly of said system.
10. An iontophoretic drug delivery system as in claim
1 wherein said drug pack component comprises gel pads
including an anode gel pad and a cathode gel pad isolated
prior to assembly by a cover membrane having low moisture
30 permeability.

11. An iontophoretic drug delivery system as in claim



1 wherein said drug pack conponent conprises gel pads including an anode
gel pad and a cathode gel pad isolated prior to assenbly by a cover

menbr ane Wawhrg2r4e noi sture perneability. 11. An i ont opl®ruskeo/ 0096y
delivery systemas in clainmlO wherein said gel pads conprise one or nore

| ayers of nonwoven polynmer matrix. 12. eﬂ)iontophoretic drug delivery
systemas in claim10 including an anourt of therapeutic agent ion species
| ocated in gel associated with at |east one of said gel pads. 13. An

i ont ophor et jc .deliyar yst .n..clai ' in ng _of
therapeuti%bsgg%?g%gi%gégi%eﬁoﬁFgg%g%Qgggg%gf%k%c%ﬁﬁh%géig% oﬁ%gggtﬁggdrug
del i very syetvem pelymetl| abnrit.wherein said gel pads are fixed to a

substrate |l ayer.in said.dr ack  hy er ence. a terial Lor to
assenmbly of saiébsysggn%ofggp%ﬁrfgﬁfbgﬁ%¥%n4%?%ﬁ%ﬁycéy%%éﬁygéyé egégémin

claim 12 wher ¢holedidgt her apeunitc ofgaite napeprteixerdgemt shonl gpéciasa
concgntrat'on Fr m, about 0.2% t.0,10% .16. ep i ont.ophoretic drﬁg dﬁlivery
system as TRCRFEPME Fhdr 8RR CSAAF S riPdhdtesi € Hat e ¢ %p%ﬂé t IFncl udes

el ectrodespg@spri sing an anode and a cathode and a source of electric

power. 17. An iontophoretic drug delivery systemas in claim16 wherein
sai d drug pack tdnpofiBnt B5Rp Ogéglébﬁﬁﬂéﬁ S FETE rddetafeaim

cont ai ned injihetaasay adaphedinto ofeatiatasaitd gedpdaiiss ofnsaadddrug pack
upon assen?éxtgéhggggigygg%ghﬁnto sai d assenbl ed state.

10 14. An iontophoretic drug delivery system as in claim
10 wherein said gel pads are fixed to a substrate layer in
said drug pack by adherence of a gel material prior to
assembly of said system.

15. An iontophoretic drug delivery system as in claim

15 12 wherein said therapeutic agent is present in said gel in
a concentration from about 0.2% to 10%.

16. An iontophoretic drug delivery system as in claim
1 wherein said iontophoresis patch component includes
electrodes comprising an anode and a cathode and a source of

20 electric power.

17. An iontophoretic drug delivery system as in claim
16 wherein said drug pack component comprises gel pads and
said electrodes are contained in recesses adapted to receive
said gel pads of said drug pack upon assembly of said system

25 into said assembled state.

18. An iontophoretic drug delivery system as in claim
1 further comprising a peripheral adhesive layer bonding
said gel pads to said electrodes in said assembled state.
19. An iontophoretic drug delivery system as in claim
30 10 wherein said cover membrane having low moisture

permeability comprises a material selected from the group



18. An iontophoretic drug delivery systemas in claim1 further conprising
a peripheral adhesive |ayer bonding said gel pads to said electrodes in
sai d assewbl2et/ersBe. 19. An iontophoretic drug deliver PCIust@moa®cd n cl ai m
10 wherein said cover nenbrane having | ow noisture perneability conprises a
material selected fromthe groupconsist% g of netal /polyner conposites and
PVC. 20. An iontophoretic drug delivery st em packaged for easy assenbly
conprising: (a) a drug pack conponent containing an anode gel pad and a

cat hode gel pad_renpvabl rl n.a first .suppor cture and isol ated
by a nenbr%%%sﬁ éfﬁ% §Qléﬁ?%%/?§§ eeﬁéﬁ%? ?ﬁéﬁ%ﬁ1ﬁ%§j§¥%'assenbly; (b) an
i ont ophoresi s padch Anomponenphomeltic riyuvan delddee )t extsioele packagedt hode

el ectrode and a_sour of _electric power, said patch being renovably
carried one%S%e%%ﬁﬁmégﬁpSPPp§fF&890re; (c) wherein said iontophoresis patch

conpogent iPpludag shaaedgrpaeksegm@mﬁfﬂﬁni?ndaﬂhf?gchfwumbdenge$apdd

cat e configured to receive, sai d anode and cat e gel pads respectively,
in conductive rel ati3ndi A SﬁgggggnﬁﬁgdF?Fﬁﬁ%?mfﬁﬁgmhé%%?ﬁﬂ§%i%nf?rgert
support structure ?ndup_pbgtsge?uldg@lmp@rr{d isitgqlcatt?gcp_w e seemist&def rom t he
group consisting of conjoined_folding panels including separator protector
panel s for fol ded stBf¥ Egaﬁd1?¥bHP&%&W%%ﬂRﬁ?@?%Ffi%é&a P%i tR a gui de

el ement; and (e) andaggewBly®f therapeutic ion species located in
(b) aﬁ iontophoresis patch component including an
10 anode electrode and a cathode electrode and a
source of electric power, said patch being
removably carried on a second support structure;
(c) wherein said iontophoresis patch component
includes shaped recesses associate with said anode
15 and said cathode configured to receive said anode
and cathode gel pads respectively, in conductive
relation in an assembled state;
(d) wherein said first support structure and said
second support structure are selected from the
20 group consisting of conjoined folding panels
including separator protector panels for folded
storage and separate members for assembly with a
guide element; and
(e) and amount of therapeutic ion species located in
25 at least one of said anode gel pad, said cathode
gel pad and said iontophoresis patch.
21. An iontophoretic drug delivery system as in claim
20 further comprising a peripheral adhesive layer bonding
said gel pads to said electrodes in said assembled state.
30 22. An iontophoretic drug delivery system comprising:

(a) a drug pack component comprising one or more gel



at | east one of said anode gel pad, said cathode gel pad and said

i ont ophoresis patch. 21. An iontophoretic drug delivery systemas in claim
20 furthewocomprissng a peri pheral adhesive | ayer bondi rgTaseaogedsspads to
said electrodes in said assenbled state. 22. An iontophoretic drug delivery
system conprising: (a) a drug pack conpq ent conprising one or nore gel pads
; (b) an iontophoretic patch conponent; ?%) an alignnent structure to

assi st in assenbling said conponents conprising a multi -panel folding
support structure haviﬁg.a panel associated with each said drug pack
conponent ; (d) wher Bffi®4ai d i ont ophoresi s patch conponent is configured to
align with one ¢b) nnar gehtpatsret igaipdtdhlgam@dneacnponent in conductive

| ation wh idali t st is fol ded in an, mbl ed. st ate, -
and.(e) e i n(Shi =Br B0 BHRE"EOREGHE: 4nd s A5 U YA SSTa Pt

conponent and separ asaidpasdfpsdnahe si kS id i) dedusidiighatiel afdll ding a
panel interposed therebetween as folded in a packaged or stored.state. 23.

An idntophoretic dru§UBBPFYePYTEFSIER S8R 12iR4 ARFAT IR EEF oY HER

storage configurati ogath 88¢dr aguby packeleagthlentadhesi ve. 24. An
i ontophoretic drug de]ivery systemas in claim16 wherein said patch

further conpriséS) a WAPFSLBl 8848 LPREPPEGFES LTy PRYSSY tFITPIHTE skfn
adhesive. 25. A drugcgaekgGerBoRentlfigh 38Nt it Gnd¥e gel pads of

said drug pack component in conductive relation

10 when said alignment structure is folded in an

assembled state; and

(e) wherein said drug pack component and said
iontophoresis patch component and separator panels
are inside a folded structure and have a panel

15 interposed therebetween as folded in a packaged or

stored state.

23. An iontophoretic drug delivery system as in claim

22 wherein a folded storage configuration is secured by a
releasable adhesive.

20 24. An iontophoretic drug delivery system as in claim
16 wherein said patch further comprises a half release liner
covering a portion of a skin adhesive.

25. A drug pack component for assembly into an

iontophoretic drug delivery system comprising:

25 (a) a carrier substrate;

(b) one or more gel pads adhered to said substrate;

(c) a cover membrane of a material of low moisture
permeability spaced from and enclosing said one or
more gel pads; and

30 (d) an amount of a gel material absorbed in said one

or more gel pads with at least one of said pads



i ont ophoretic drug delivery systemconprising: (a) a carrier substrate; (b)
one or nore gel pads adhered to said substrate; (c) a cover nenbrane of a
mat eri al woO 2bove2msBst ure perneabil ity spaced from and emciramseong/osasel one or
nore gel pads; and (d) an anmpbunt of a gel nmaterial absorbed in said one or
nore gel pads with at | east one of sai d3|gadscont ai ning an anmount of a

t herapeutic agent. 26. A drug pack as in~claim25 further conprising an
occlusive ring on an exposed surface of each of said one or nore gel "pads .
27. A drug pack as in_claim.26 wherejn sai cchusive i es the

peri phery of a corregggkailﬁéngl &¢t POGE ™ é).c% % rhu%zllaﬁ)aec%%g %%érggéi m 25
wherein said getépada denpr paekl am rat ed aiom-280\Rnriey mompat singsan29. A

drug pack as jin _claim28 wherein_ said trices cofntai perforations. 30. A
drug pack SSCTHSLYSi MBS RRePG PERES QGG G el gat 781%iOTeast

8, 000 centmppesgsl BadsA drug pack as in claim25 wherein said gel naterial
conprises a material _selected fromthe graoup .consisting of, HPMC, . PVP, PEQ,
and PVA and conbf nat PoREUBhBREST 28 33 C%adfrgﬁspa‘(%l{e%es”?r?%} i A $UEAEPei n
t he vi scostiygohat8hésgdehei pedtipheast of OGoredgtidatg SBectrdfidg pack as

in claim31 wherein said gel conprises HPMC. 34. A dru ack as_in ¢laim 33
wherein the visedsit) SFugaPachersi slnatchaégbtz%,vﬁwec’é%t;%%s%%; pads

comprise laminated non-woven polymer matrices.
29. A drug pack as in claim 28 wherein said matrices
10 contain perforations.
30. A drug pack as in claim 25 wherein the viscosity
of said gel is at least 8,000 centipoises.
31. A drug pack as in claim 25 wherein said gel
material comprises a material selected from the group
15 consisting of HPMC, PVP, PEO, and PVA and combinations
thereof. |
32. A drug pack as in claim 31 wherein the viscosity
of said gel is at least 8,000 centipoises.
33. A drug pack as in claim 31 wherein said gel
20 comprises HPMC.
34. A drug pack as in claim 33 wherein the viscosity
of said gel is at least 8,000 centipoises.
35. A drug pack as in claim 25 wherein said gel pads
include one or more materials selected from the group
25 consisting of cotton, polypropylene, polyethylene and a
polyester.
36. A drug pack as in claim 35 wherein said gel pads
include polypropylene.
37. A drug pack as in claim 29 wherein said gel pads
30 include polypropylene.

38. A drug pack as in claim 35 wherein said gel pads



35. A drug pack as in claim25 wherein said gel pads include one or nore
materials selected fromthe group consisting of cotton, polypropylene,

pol yet hylwoeomnmt74#spol yester. 36. A drug pack as in cl aiPpecrdB200@006n sai d
gel pads include pol ypropylene. 37. A drug pack as in claim29 wherein said
gel pads include polypropylene. 38. A drug pack as in claim35 wherein said
gel padsconprise | am nated, non-woven maferials. 39. A drug pack as in

cl ai m 25 wherein said cover nenbrane having | ow noi sture perneability
conprises a nmateria ected fromthe group _consisting of netal/pol yner

sel
conpositesc%m%rbaﬁ.iiﬁ}n ga ug"BRCKCYET FaLihA30 wherein sai d cover
menbrane conpri3es an arugl paok Ayl an earEesi2se whemiralsaidlcovenet hod of

assenbling a drug pack.conprising: (a | aci nqg .ane or_nore, gel pads in
recesses i e@%ﬁigﬁ E%VFP?QEOan8g§ﬁgﬁéd%ﬁqTﬁébﬁigiy(QﬁmQﬁ ehstng an
amount of @gtePDAD eatBcEalidfeBR eheMgrougelcaadsstsiteh dihatet AB/ 561 ghérof
the gel extends beyond the depth of each corresponding cavity; (c) applying

a geheral | §PTPRE1 L8P r#BH E¥bstrate layer to said |id menber contacting the

gel, and sealingotheasgbagr phek! axerint @138t 3ld R ;saidl d&henl | oW ng
said gel to cause each said gel pad to adhere to said substrate |ayer and
be drawn JRYOFIRE GORBFEESHOARI AdEGTUMY NYd oy GPRAS it dIRPHEIL i nt o each

pad, providing g;cl egr@8€Bod of assembling a drug pack comprising:

(a) placing one or more gel pads in recesses in spaced

10 cavities in a shaped 1lid member;

(b) dispensing an amount of gel onto each said one or
more gel pads such that the height of the gel
extends beyond the depth of each corresponding
cavity;

15 (c) applying a generally flat carrier substrate layer
to said 1id member contacting the gel, and sealing
the substrate layer to said l1lid member; and

(d) allowing said gel to cause each said gel pad to
adhere to said substrate layer and be drawn away

20 from a corresponding cavity as said gel is
absorbed into each pad, providing a clearance
between said cover membrane and said gel pads.

42. A method as in claim 39 wherein step (c) is
accomplished prior to said gel soaking through said pads.

25 43. A method of storing an iontophoretic drug delivery

system comprising:

storing a drug pack component and an iontophoresis

patch as separate entities in a common package for

assembly prior to use wherein said drug pack component

30 and said iontophoresis patch are configured to combine

when superimposed to form a self-contained wearable



bet ween said cover nenbrane and said gel pads . 42. A nethod as in claim39
wherein step (c) is acconplished prior to said gel soaking through said
pads. 43.wlamihessof storing an iontophoretic drug del PCEUS2EHDOOAY
conprising: storing a drug pack conponent and an iontophoresis patch as
separate entities in a conmon package faqy. assenbly prior to use wherein
sai d drug pack conponent and said iontogﬁ%resis patch are configured to
conbi ne when superinposed to forma sel f-contai ned wearabl edrug delivery
system 44 . A rthogeggv §in% a p&ppackaged i ont ophoresi s drug delivery
systen1inc|udin§989u pac dn yi&r?tdphoresis patch conprising: (a) renoving
t he system drug4packAandthodt efhasdsics oc peperitagdd civmat splooagei padkage
and renovi pg, hecessary, cover ran and release liners; (b).asse i ng
the systertBy ESRE: Y HGEBatAoarag " @Ak A A B ARTeA18: R Fah

al i gnment séwmpeigifagi:n a manner that brings theminto pernmanent adhesive

contact formng, a transdernmal {ontophoresjs patch that js ready to.use; and
bR & 275

(c) 2pplying thé3!r ahEHEYHES Noasy RAFE A het WREPPBPYES St i ent

at a desired |ocati oBompbneAtEelEhesh as dtbrelgt PakiferShd sé&eOviH _
i ncludes the use of a guide elenent. 46. A nethod_as in claim44 erein

about one hal f of thBepEFSRTYKCAVEFhESMRF NG erNd B4R_RTY 1 HRETSf Iy when
the patch is appb)edak8etnbBe itk Rhkoldyamash By remyalid sabaldrag! pasr
liner to achieve full patch adhesion. , ) )
and said iontophoresis using an alignment
10 structure in a manner that brings them into
permanent adhesive contact forming a transdermal
iontophoresis patch that is ready to use; and
(c) applying the transdermal iontophoresis patch to
the skin of a patient at a desired location.
15 45. A method as in claim 44 wherein step (b) includes
the use of a guide element. A '
46. A method as in claim 44 wherein about one half of
the patch skin adhesive layer is exposed initially when the

patch is applied to the skin followed by removal of a half

20 release liner to achieve full patch adhesion.



