DOSAGE. FORM FOR. COADM NI STERI NG DRUG AND PERCUTANEQUS ABSORPTI ON ENHANCER

10 Technical Field The invention is a dosage for adm nistering Bq(;—
percutaneously. It is particularly useful for adm nistering estradiol

per cut anepusly. Background Art The practicality of admnistering a given
drug rcutane- ously on a continuous basis depends upon the concentration
-of drﬁ%;qn the blood that is required to provide the desired therapy, how
pernmeabt’e the skin is to the drug, and tbe_anmount of skin surface area that
s avail able for adm nistration. 20 The avail abl e skin surface area,
whi ke theoretically not being-limted, is for patient acceptance reasons

typical ly confined t?wmesthaauabgm D ADV NTEITE TG t PROGABR! \A%OOhCmZ
Wth avail abl e area TTEREEEEEE@&EOaEgi,é ;Eiiggzgﬁgzggggg‘Tﬁ et her

sufficient drug wll pass e the desired
therapy. If it wll, it is sinple to effectively adm nister the drug
percutaneously. If, however, the inherent perneability of the skin to the
drug is so high or so low that too much or too little drug will pass

t hrough that area of skin, the rate of adninistration of the drug to 30
théﬁskin,aggﬁnqggg @&é¥¥?rnstration of the drug to the skin nust be

controll lity of the skin to the drug nust be increased,

as the case may e 1nvenfian pet it ¢9ea88 ﬁeﬁlﬁﬁgﬁﬂéﬁﬂﬁ¥#ﬂ3u§¢%&§ The
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into t e.,dr s increased. 3 - 2- There Is a great deal of.
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15 Background Art
The practicality of administering a given drug percutane-
ously on a continuous basis depends upon the concentration of
drug in the blood that is fequired to provide the desired
thérapy, how permeabie the skin is to the drug, and the amount
of skin surface area that is available for administration.
The available skin surface area, while theoretically not being
limited, is for patient acceptance reasons typically confined
to more than about 5 cm? and less than about 100 cm2. With
available area fixed in this range, the matter narrows to
. whether sufficient drug will pass through that much area to .
provide the desired therapy. If it will, it is simple to
effectively administer the drug percutaneously. If, however,
the inherent permeability of the skin to the drug is so high
or so low that too much or too little drug'will pass through
that area of skin, the rate of administration of the drug to
30 the skin, the rate of administration of the drug to the skin
must be controlled or the permeability of the skin to the drug
must be increased, as the case may be, to make pércutaneous
administratioh practical. The present invention involves a
situation in which the permeability of the skin to the drug is
increased.
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that enhance the percutaneous absorption of drugs. Typically a given anmpunt
of . the enharicer is applied to the skin together with a given anmount of the
dﬁug in‘a formul ation that has no-ability to control the rates at whi chu{he
enhancer * and’ drug are admi ni stered to the™§Kin surface. In such |nsta£EE§
more drug and nore enhancer are present at the skin surface than the
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which scopolamine is capable of moving through the skin faster
than it is being applied to the skin surface by the systen
- . = described in the patent. Thus the scopolamine-pepmeates'
20 through the skin surface. In this type of application the
- scopolamine administration rate is said to be controlled by
the system rather than by the skin. Correlatively; the enhancer
_ administration rate (when coadministered with scopolamine) may
K\/ be either system-controlled or skin-controlled, but in either
25 case is of such magnitude as to make the scopolamine adminis-
tration rate system-controlled. -
_ U.S. Patent No. 3797494 describes bandages for adminis-
tering drugs percutaneously in which the drug may be mixed
with a transport agent that enhances the penetration of the
309 . Skin by the drug. The main components_of these bandages are a -
backing layer, a drug reservoir layer, a microporous membrane
'layer, and a contact adhesive layer. The patent indicates
that the rate of drug administration is controlled by the rate
‘at which drug diffuses from the reservoir through the micro-
porous membrane. These bandages operate, therefore, in the
35 same manner as those described in U,S. Patent No. 4031894,



35 - same manner as those described in U 'S. Patent No. 4031894, - -3

The drug administration rate is controlled by the bandage rather than by
the rate at which drug is absorbed by t#8=-skin. U S. Patent No. 8053255 ot
di ses a nmultilayer unit for admnistering drugs percutaneously +hat’
Jﬁg@%ed of the followi ng | ayers beginning with the one closest to the
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dosage’ fgrn1that coadministers a per cut aneous absorpti
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: therethrough and then, together with dissolved drug, is absorbed
by the skin. The_cross-sectional area. of the wicks "must be
such that at least so much of the vehicle can flow therethrough”
(including the active agent dlssolved therein) as will be’
_ _habsorbed by the skin from the active agent carrier”. ' This -
20 - quote indicates that the amounts of drug and transport agent
' | presented to the skin are equal to or greater than the amounts
that the skin can absorb..' '
'Disclosure of Invention : o _ k_f
25 ~ The invention is a unit dosage form that coadministers '
. .-= a drug and a'percutaneous absorption enhancer to
a predetermined area of skin. The drug is administered. to the
- skin at a rate at least as great as the rate at which the skin
~ is capable of absorbing it while the percutaneous absorption |
30.  enhancer is administered at a substantially constant rate that
increases the permeability of the treated area”of'skin to the
drug to a magnitude such that sufficient drug is absorbed to
. provide a therapeutically effective level of drug in the -
bloodstream. Accordingly the rate of drug administration is
controlled by the rate at which the skin absorbs the drug
35 whereas the rate of percutaneousiabsorption enhancer.



I ncreases the perneability of the treated area of skin to the drug to a .

magni t ude such that sufficient drug is absorbed to .provide a

t herapeutically effective |evel of drug i m¥he bl oodst ream
the-rate'of drug administration is controlled by the rate at
absorbs the
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skin over the tine period, and (iii) via which the drug and enhancer are
applied to ahérageandfatperyntnnpgnSasb@pppténntnehesyer(sp &ont ai ning a
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(a) having a basal surface

(1) of area at least about equal to said

predetermined area of skin,

(ii) that is adapted to contact said area of

' skin over the time period, and

. (1ii) via which the drug and enhancer.are applied

to the area of the skin for absorption

" thereby;

(b) cdntaining a supply of the drug that is

transmissable to the basal surface over the period of time

such that over a_substaﬁtial portion of the time period,-

as herein defined, the amount of drug provided is in

excess of that which the area of skin is able to absorb;

(e) coniaiﬂing a supply of the percutaneous

absorptioh'enhancer that is transmissable to the basal

~ surface over said time period and

(da) inclnding a microporous or dlrrusional

enhancer delivery rate controlling means for maintaining.

the rate at which the enhancer is provided at the basal

surface substantially constant as herein defined over a

substantial portion 6£'time period, said dosage form -



absorption enhancer that is transm ssable to the basal surface over said
time period and (d) including a mcroporous or diffusional enhancer

delivery rate controlling means for naintaining the rate at which thé
L\l s provided at the basal surface substantially constant ‘as herein
er a substantial portion of time period, said dosage form -4a
‘eharacteri sed by said enhancer delivery rate being (i) bel'ow t he.
maxi mumrate the area of skin is able 4ao=absorb, and (ii) sufficient to
increase the perneability of the .5 . area of skin to the drug such
that the drug is absorbed thereby at a rate which is controlled by the”
anount of enhancer present. at the skin surface,. thereby to provide a -

t her apeut i caI | pedna ebarapderised by eaid enbangen Aelivery zebesheiagm of the
patient. _ Accor ding to a second aspect of the present invention
there is prow &&d a pbe ST Ko aFah At BRI L8 Alecko adapt ed to
be superposed upon or nsgrt g Into a drug reservoir. neans of a
transdermal drug deli® {Eﬂ? sai d enhancer being adapted to control

the rate at whi t he froms d res 0|r ans,. s absorbed .
through the sl‘?‘ﬂ) ﬁgéé:fg i"ﬂl#m nt?urface in an
excess of gt he anount ot QEE C ser .
conprising in conmbination &I’ﬁ perc&ggneo% Orp%: I'on engaﬁc’:eg rvoir
means and b) i CropoT QsreBl ot b iteO Rl cnE8 Ront 1168 eu%& |
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rate at which said percutaneous absorption en

enhancer reservoir negghsnes s&it 8t IRNCEWR buPtide ﬂ?ﬁ%%ﬁ&@ rate -
~at which the drug is absorbed through the skin substantially constant.

a therapeutically effective level of the drug in the

bloodstream of the patient.
10 o ,According to a second a.spé_ct.of the present invention
there is provided a percutareous absorption enhmncer dispenser
a.da.pted to be superposed upon oxr inserted i.nto a drug reservoir _
means of & transdermal drug deliw:q dev.lce, said enhmce: being
adapted to control the rate at which the drug from said reservoir
15 means is absorbed through the skin, vaen said drug is presented at
| thpskinmfuoinmemeasofthpmmnb-thatthaﬂdnm \j
‘absozd, said enbancer dispenser comprising in combination:
a) percutaneous a.baorption. enhancer reservoir means and
. b) niézojorons or difﬁ:siom.l means for controlling the
20 rate at which said percutanecus abscrption entancer is
| rol'ease_d from seid .enhincor resexrvoir means to said dmg-
reservoir means to mintain the rete st vhich the drug
is absorbed through the skin substantially constent.



-5- As used herein the term"substantial portion of the time period" neans
at | edast about 60% of the tinme period, preferably at |east about 90% of the
time petiod.. Correlatively, the term"substantially constant” means a
“variation of less than 5 about [err] 0% preferably | ess than abqut
[err] 10% over a substantial portion of the time period. The aboy®e AR
descri bed dosage form and nethod are especially useful for coadm |ster|ng
estradi ol and ethanol percutaneously to treat conditionsassoci at

natural estradiol deficiency, 10 = such as osteoporosis and headaches,
naus€a, depression, hot flushes, and other disconforts that often occur

duri ng: menopause. Bri ef Description of the Drawi ngs. In the draw ngs, which
are not to scale: Fig. 1 is an enlarged sectional schematic view of a first
enbodi nent of the invention; 15 Fig. 2 is an enlarged sectional '
schematic view of a second enbodi nent of the invention; Fig. 3 is an

enl arged schematic sectional view of a third enbodlnent of the invention;
Fig. 4 is an enlarged sectional schematic view of a fourth 20 enbodi nent

-of the invention; Fig. 5is a graph illustrating the relationship between
the drug flux through skin and the enhancer flux through skin that is
typi cal for many drug-enhancer conbinations; -6- Fig. 6 is a graph of

estradiol fluxes versus tine for-the bandage of Exanple 1 and for a-gelled
estradi ol - et hanol ®mi xture;
\,f As used herein the term "substantial portion of the time

period" means at least about 60% of the time period, preferably
at least about 90% of the time period. Correlatively, the
term "substantially constant" means a variation of less than
5  about + 20%, preferably less than about + 10%, over a substantial
portion of the time period. |
' The above described dosage form and method are especially
useful for coadministering estradiol and ethanol percutaneously
.. tor treat conditions: associated with natural estradiol deficiency,
10' "such as osteoporosis and headaches, nausea, depression, hot
- flushes, and other discomforts that often occur during menopause.

Brief Description of the Drawings |
N . In the drawings, which are not to scale: _
' Fig. 1 is an enlarged sectional schematic view of a first
embodiment of the invention;
.15 Fig. 2 is an enlarged sectional schematic view of a second
' embodiment of the invention; | N
Figs'3 is an enlarged schematic sectional view of a third
-, embodiment of the invention; o o
Fig. 4 is an enlarged sectional schematic view of a fourth
20 embodiment of the invention; '
Fig. 5 is a graph illustrating the relationship betwWeen
the drug flux through skin and the enhancer flux through skin
that is'typical for many dhug-enhancer,combinations;




Fig.. 7 is a graph of ethanol fluxes versus tine for the. 5) bandage of’
-Exanple 1 and for a gelled estradiol-ethanol mxture; Fig. 8 is a graph
showing the plasma estradi ol concentra-_gion resulting from estradi.ol

ad ration via the invention and via a comtercial ointnent; and Fig. 9
i s \a\g{dph of estradiol fluxes versus ethanol fluxes 10 for the
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layer 15, and a oontaot.adhesive_layer 16. Backirng layer 13
defines the top of the patch. It is made from a material or
combination of materials that is substantially impermeable to

_ -the compenents of reservolr 1u It serves as a protective

20 cover tbe for the patch, keeps the components of reservoir
lamina 14 from escaping_from the bandage, and fulfills a
structural support function. Examples of materials that may
be used to make layer 13 are bigh and low density polyethylene,
polypropylene, polyvinylchloride;'andfpolyethy1ene terephthalate

25 In embodiments of the invention in which reservoir layer is
'fluld, the outer edge of the'baeking layer will overlay the
edge of the reservoir layer and be sealed by adhesion or fusion
to the diffusion membrane layer.n In such ‘structures the_
reservoir layer is contained wholly between the backlng layer

30 and the membrane layer and does not have any exposed surfaces. .

' The backing and diffusion membrane 1ayers will be inherently
sealable to each other or will include sealing means, such. as
an additional layer or adhesive, in such embodiments. '

Reservoir layer 14 is immediately'below-baeking 13. It

~contains supplies of both the percutaneous absorption enhancer

33 and the drug. The amount of drug in the reservoir will depend
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35 - . and.the drug. The anmount of drug in the reservoir wll depend n

the rate at, which the drug is absorbed by the skin fromthe bandage d. t he
knt endee duratlon of therapy Cbrfelatlvelz t he amount of enhancezgfi;fhe
h

reservois, wi'l | depend upon the rate at whi t he. enhancer is admi ni ed

to the skin fromthe bandage to achieve the desired degree of drug
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orders of in layer 14 will depend on its solubility in the continuous
phase and the intended lifetime of the bandage. Typically
about 0.2 to 12 mg estradiol will be contained in the reservoir
_ ~ layer. Similarly, the minimum amount of ethanol in layer 14 .
20 ©  is that which is sufficient to provide a substantially constant
flux of about 100 to 800 mcg/cmalhr, preferably 100 to '
400 meg/cmé2/hr, of ethanol to the area of skin being treated
over a substantial portion of the intended lifetime of the
\\/ bandage. The continuous ethanql phase may also contain one or
25 more covehicles, such as water, along with ethanol to alter
the solubility of estradiol in the continuous phase. By
reducing the solubility of estradiol in the lamina, the quantity
of estradiol in the lamina méy be reduced significantly. For
. instance by using water as a covehicle at a 40% by weight level,
30 ~ the quantity of estradiol may -be reduced almost two orders of
‘magnitude. Preferably the continuous phase is in the form of
a gel that contains 50% to 75% by weight water so that it may
be handled easily in manufacturing the bandage. Known gelling
agents such as carboxypolymethylene, ethylene maleic anhydride,
hydroxyethylcellulose, polyacrylémide;'ethylhydroxyethylcelluloSe,-'
35 hydroxyprbpylcellulosé,.and:poly'(methylvinylether-maleic )



magni tude.- Preferably the continuous phase is in the formof a get that
.contains 50%to 75% by meight water so that it may be handled easily in '

manuf acturing the bandage.  Known gelll.gkggents such as : LT
carb ol ynet hyl ene, ethyl ene nul ei ¢ anhydri de, hydroxyethylcellulose _
pol vy | am de, et hyl hydroxyethyl cel | ul ose, 35 hydroxypropylcellulose :
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coefficients relative to the drug and the enhancer. Diffusion
coefficients may be determined by.standard techniques.
Accordingly, films that will permit the required fluxes of

. drug and enhancer may be selected based.on diffusion coef-

_ : ficients and thickness. Preferably  the membrane layer 15 is
20°

substant1ally impermeable to other components of the reservoir
| layer. Examples of the types of polymer films that may be
used to make layer 15 are disclosed in U.S. Pats. Nos. 3797494
and 303189H _ - ' : ' S
' Contact adhesive lamina 16 1s directly below diffusion - | \_/

membrane layer 15. It is the means by which bandage 11 is
affixed to the area of skin to be treated. Its composition 3
~and thickness are. such that it does not comstitute a significant
permeation barrier to the drug and the enhancer. In other
words it should be substantially more permeable to the enhancer
30 _ than layer 15 and at least as permeable to the drug as layer
15. During the time interval between the manufacturer and the
- .use of bandage 11, layer 16 may absorb enhancer and drug in
amounts that will depend upon the composition and thickness of
‘layer 16 and the length of that time interval. If that interval
is quite long, layer 16 will absorb enhancer and drug until it

_35 is saturated therewith. The release of such absorbed enhancer -



25 ‘menbrane layer 15. It is the néans:by whi ch bandage 11 is affixed to
the area of .skin to be treated. Its conposition and thickness are égggythat

it does “not constitute a significant pernegtlon barrier to the dru t he
enhancer: . Ih other words it should be substantially nore pernmeable to t he
enhancer 30 ‘than | ayer 15 and at |east as perneable to the.drug as
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chlponents 0 erl a hat are use )
| ayer 13 nmtobé'-hlﬂsdd‘ut&) Mleequh@Mrmlw labher, qampangaEs ey Jearseer15

made strippaigl.e eueh s%&ebha%uﬁﬁq@ rdt AR JrJo i1 Yd @i g Tayer 13
relatlvely nohalry area of. skin 12 th%ﬁfﬁﬁﬁ§twt tially free of wrinkles,

creaggs, or "fdl mey| e uses to,Baks: 0§ SRY e PRy 44Rd rihgy ape
made strippable such as by siliconizing.

Bandage 11 is applied to a relatively nohairy area of
skin 12 that is substantially free of ﬁrinkles, creases, or
folds. Various locations on the torso, such as the flank or
shoulder, provide suitable sites for the bandage. As indicated
- 20 above, once it is placed on the skin the bandage will begin
. coadministering drug and enhancer to the wearer, with the'
enhancer being released at a substantially'cbnstant rate
- (following an initial tranSient'surge) and drug being released
\_, -  at the rate at which the enhancer-treated skin is capable of
25 absorbing it. The rate at which the treated skin is capable
of absorbing the drug is affected by the enhancer flux through
it. Therefore, although drug release is controlled principally
by the skih, it is controlled indirectly via the enhancer flux._
In the embodiment that coadministers estradiol and ethanol the
39 - Steady state release rate of ethanol from'the'bandage'is about
:“100 to 800 meg/cm2/hr, preferably about 100 to about 400 meg/cm2/hr.
Such rates of ethanol release will permit percutaneous absorption
of estradiol at a therapeutically effective rate. In this
regard the steady state estradiol concentrétion in the plasma.
. is incremented by about 15 to 40 pg/ml for every 1 mcg of
35 ‘estradiol administered per hour.:



shoul'der, provide suitable sites for the bandage. As indicated 20 -

above, once it is placed on the skin the bandage will begin coadnlnlsterlng
drug..and enhancer to the wearer, with t+ht-enhancer being rel eased- at “a
0

»

\'ntially constant rate (following an initiral transient surgé) -ahd drug

rel eased_at the rate at which the enhancer-treated skin is capable of
25 absorblﬁgsrt2 depdctat angtheRi eRbeRd mensat €gneriad Lys degigmadest 17,
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avers SepSHd ol bhE. rabd st SBRanEErn 0B pRAkRRL PoLBRITE) Ber 10, o
duffusuonaQQhﬁvanbhea9esized degresg oésdruglpermeabdﬂiaghenMEncbmpam 23. .-
Layer 18 g ﬁ&f“ih&fﬁdé”ﬂfiﬁ&ﬁt“r§t$ﬂ?1§5@f§'OQeEchgser g2310e° 1R, TeNt N

11. Layer 19 tontalns i Shedls aosorpf
- 10 |na@%beﬁbﬁﬁnfoqeulahéoane de én addikden ta tayeennanwert dépanedt on

thi rate g E@hﬁﬂéeéoﬂﬂﬁhénﬁtbﬁtbQﬂdageuﬂ?eﬁhaﬁ aentggﬁfthgfgg%utggﬁgegree
82h?£?gsp €$?$ lIt%%ﬁgeggﬁﬂnggﬁePkiﬁrnuFﬁtgh S.F8arA dddisi strusturally
enhancer. commgeitionally, and functionally similar to membrane 15 of
embodiment 11, Since the drug does not pass through layer 22,
layer 22 need not be permeable to the drug._ Indeed it is
preferred that it be substantially impermeable to the drug to
20 - minimize ‘upward migration of the drug from the drug reservoir
layer 23. Layer 23 contains the supply of drug admixed with a
contact adhesive composition, with the amount of drug depending
on the rate at which the drug is absorbed by the skin and the _
duration of therapy. The contact adhesive composition may be \./
25 the same material as is used to make layer 16 of embodiment
1. Alternatively, layer 23 may be separated into a distinect
drug reservoir layer composed of the drug supply and a suitable
matrix material and a distinct contact adhesive layer underlying
the drug reservoir layer._
30 ~ Embodiments such as bandage 17 in which the drug and
' enhancer supplies are separate may be advantageous or necessary .
in instances where formulation or storage of the drug and
enhancer in contact with each other is impractical or undesirable
or where separation of the drug and enhancer facilitate selection

of the diffusion membrane.
35



22 is the-conponent of bandage 17 that controls the release 15  r
enhancer to the skin. In this regard it is structurally conpositd
and funttionally simlar to menbrane 15 of, .enbodi ment 11. Since
does not pass t hrough | ayer 22, |ayer’ 22-1d&d not be perneable to drug..
Indeed it is preferred that it be substantially inperneable to the drug to
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Het er ogeneous ous
skin. The contact adhesive compositions that are used to make

the contdcet adhesive layers of emquiment 11 and 17 will usually
be suitable for use as continuous matrix phase 28. Microcapsules
29 each consist of an inner core of percutaneous absorption
enhancer encapsulated by a diffusion membrane. The diffusion
- . membrane functions as diffusion membranes 15. and 22 and may be.
20  made of the same materials and be selected based on the same -
. eriteria as membranes 15 and 22. Accordingly ‘the diffusion
membrane of each microcapsule controls the rate at which the
- enhancer from all the microcapsule controls the rate at which
_ \‘)_ - the enhancer is released therefrom. The combined release of
25 enhancer from all the microcapsules in turn defines the rate
of release of enhancer from embodiment 25. As in the case of
the other embodiments the amount of enhancer contained in layer
27 in microcapsule form will depend upon the required'enhancer
" release rate and duration of therapy. Microdépsules 29 may be
30 - made using conventional microcapsule forming techniques. Qrug
' . 32 is present in continuous phase 28 in dissolved or in both
dissolved and undissolved forms. The amount of drug present _
in layer 27 is in excess of that required to provide a continuous
. source of drug at the skin surface. The particular amount -
present in a given instance will depend upon the rate at which
35 | the-drug'is absorbed by the skin from layer 27 and the duration E

15



phase 28 in mhich_enhancer-cbntainihg nicrocapsulés 29 and 10 drug 32

-(represented by stippling in Fig. 3) are dispersed. Continuous matrix, phase
28 Kifj;folid sem -solid or gel conpo-_gpLion that is pernmeable:to t he '

enh and the drug. It preferably adheres to skin. If it does not, an
adhe e overtay will have to be used to keep enbodiment 25 in contact with
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Drug 32 is_present_-in continuous ssol ved or. 1 n bo

and und|s§BPv€8rFoPﬁ%a Pﬁﬂiﬁﬂﬁﬁﬁ% rdmg maFhene ddan |41q nQﬂ“# P3sakxcess
of that rayered NeiRhew dirux MK leume&otymeﬁ tﬂirl&hg?ﬁ i sjq nand

thasate dbnbhorerdr?, R adl B Basupahad 1 IS PwRdat s SRR 27 "hna

t he durat Benondlyj,z inofembodiment 3B1d:ttdnhaaa§ssstmﬂaqmrmtmntwmmfdrug -

ant'nuouinahgﬁﬂancer is transferred to the skin is defined by diffusion
membrane layen,36. ‘Thirdly, the baeking layer is not flat but
instead forms a pocket or cavity in which the reservoir layen
wis held. Lastly, the outer edge of the baeking 1ayer is sealed

20 to the peripheral ring of contact adhesive.'
‘The embodiments of Figs. 1-4 may be designed to administer
drug and enhancer at optimum rates to achieve the desired therapy,
In order to determine the optimum rate for a given drug-enhancer .
)5 combination it is necessary to determine ‘the relationship betwee./

the drug flux through the skin and the enhancer flux through

the skin. Fig. 5 shows a plot of enhancer flux versus drug

flux that is typiecal for many_combinations. Drug flux inereases
"substantially linearly at enhancer fluxes between 0 and "en,

At enhancer flux'fmﬁ the drug flux levels off at "Y" and is
30 - not increased by further increases in the enhance flux above _
"a"., An optimum design for embodinents invdi#ing drug-enhaneer'
combinations having such a relationship_will'employ.an enhancer
flux slightly above &. - At that enhancer flux, drug flux is at
a maximum and is unaffected by minor perturbations in the

enhancer flux.
35 ' -
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28 shoul d be such that the phase does not constitute a principal perneation
barrier to either the enhancer or the drug. Fig. 4 showsanother enbodi nent

of the i'nvention, generally designated 3313.The conponents of enbodi men 33\ .
are backimg 1ayer 34, a reservoir |ayer 35 that contains supplies of v
per cut aneous absorption enhancer and drug, -a di f fusi on nenbrane | ayer :
and -a pérlpheralTmengoBIooingoeksnpleéhearvaerlﬂlluEﬁbadenene ddsage form
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it, therefore, need not er nea ose conp05|t| econdly, in
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figx throu h t he i V??B ﬁaﬁ shows a pl ot of &nhancer flux versus drug

fIUx that i%tpget BBeonbi nations. Drug flux increases -
sugstantI?:Iy |ImCﬁtLYaaéoﬁﬁbaﬁcedhébﬂvescbﬂbﬂseaiGnaﬁdsdhaaé]by Aixing
enhancer uX a 0

I ncreased. b@ }%{?ﬂ%%t?ﬁ é@éegzéhaéﬂé’eﬁﬂiﬁgé Pﬁﬁ“&b&@g 3F§p§?w.an§niight
opt i im deshimeral ehboﬂnnanwcithborathg dfudsénBamer 80B60i micronsthdekng
such a rel a 1&9§fhap that §§H£9ata£dﬁeeﬁeseaa£'ué ¢! bakd! ?BOMScEShrhhicﬁt
t hat “ enhancer ux I's HBX|nun1an i S una feCte m nor
per t ur bat i ohkl mnofheikﬁganéésdfpa;yethYIene terephthalate. The contact

adhesive side of the resulting two-layer subassembly was
laminated to a 50 micron-thick film of ethylene-vinyl acetate
.20 ° . (EVA) copolymer (9% vinyl acetate). The resultirng three-layer
'~ subassembly was cut into 15 em x 11 cm'bieces. Four 400 mg
portions of the gelled estradiol-ethanol mixture were placed
equally spaced on the EVA copolymer side of each piece and a
\\) - 63.5 micron thick backing film of aluminized polyethylene o
25 terephthalate with an EVA heat sealable coating was laid over
the gels. The backing film was heat sealed to_the EVA copolymer
layer at the periphery of each piece at 130 C, 27 kg. Finished
bandages were punched from laminate with a 4 cm diameter punch.

- In vitro tests-were carried out to determine the flux of
estradiol and ethanol from the above described bandages using
the basic techniques described by Chandrasekaran, et al Am.
Inst. Chem. Eng. J., 22, 828 (1976). Estradiol concentration
in the receptor liquid-was-essayed chromatographically. For
.eomparisen the same tests'were carried out by applying a 2 ml
layer of the-abeve described gelled estradiol-ethanol ,mixture
35 on the stratum corneum side of the skin mounted in the

30
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35 =-13 The follomnng exanpl es further illustrate the dosage formof the
i pdentyon, its manufacture, -and its operation. These exanples are:not
adeéd to linmit the invention in any Jygurer. Unl ess indicated othermnse

pko, ions are by weight. Exanple 1 Bandages that coadm nister et ranol and
es iol were made as follows. A solution of estradiol in 9596ethano| was
10 prepfifediopali sehyso. 081§spa6tama T- aeetp&dtslofntheO@@spamB 5%

ethanol . Jha e”h?%&% WQ?hg?%B Soéhaﬁghgg e%&?ﬁgﬁgbl fluxes a Ff%mfﬁl

hydroxypropy r rademark
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Tont ot SEeEk! biehns Subekankially 5onatask ehnaRol FiRss oIf contraat
pol yet hyl otht thepbsbaadiol dha eenknol @dbxasveeaedeuatsthm1&&&94tl ng

two- | ayer subass ated to a 50 mcron-thick film of - :
ethyle%e 3?“3 a gnP5¥%m§€° ga? copolyner (9% vinyl acetate). The
resul ting threkal ajeo tGBQSSwebeyeaaSLedtohhtbylipp&wﬁnkltmnapfe¢e$. Four -
4090y pOiﬁbOQSdQQcFbﬁe&etéﬁdagékr?Q'Qhee?ﬁiﬁﬂ'sﬁ%ﬁtBgeuwﬁbﬁtabﬁﬁﬁguﬁgﬂa"y

spaced on th nf ner si each piece a
backi ng f3nhJeetaru thEESB$F9eFHVPeHEmEB”ed withe fhosgl xeponited &Y EvA

heat seal gthécken]i ag a@s Iaaduﬁyeast,h@-geBsonmweokl nqnielsbmz-\@%r-lt%a =.
sealed to_th é o] ge azeé at tE 8 bg % § Ewpg cesat 130 C\-J
57 kg PeRPERCHena Bt eHePat b neaLYABE PRAERAESY, ST LHRRT. Asi L ter o
punch. Insaribedteetthaeabdomlnakdsbmn {a dereinnneonhaihﬁng 30080 meg
eStrad'OIe@@pagigfnﬂésfPﬁﬂbgﬁeoﬁbgvg §60C kR4 r8a"d398R 145,910 the
15 tests on the invention bandages plasma samples were taken from -
the subjects at_rggular time intervals and analyzed by radio-
immunoassay for estradiol content. _Fig} 8 is a plot of the
results of those analyses together with the reported va1ues .
_ for. the ointment.. As shown, estradiol administrati&h'via the .
20 'bandages caused the concentration of estradiol in the plasma
. to rise rapidly to about 70 pg/ml and hold at that level. In
contrast estradiol administration via the ointment caused the
concentration of eStradiol 1n'the plasma to rise rapidly to
about 80 pg/ml and then continuously drdp off over the suc- \,f
25  geeding 20 hr to about 25 pg/ml. ' '
Example 2 _ .
_ The dependence of estradiol flux on ethanol flux in the
'_bandage_was_1llhstrated by the following tests.
Four bandages were made as in Example 1 except that the
30 ethanol concentration was varied to vary the ethanol flux.
In vitro ethanol and estradiol fluxes from these bandages were
determined by the procedure of Example 1. These determinations
are plotted in Fig. 9. As shown, estradiol flux is direétly
proportional to ethanol flux over the indicated ethanol flux

. range.
35 :
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t he basic.techni ques described by Chandrasekaran, et al, Am Inst. Chem
Eng. J.,, 22, 828 (1976). Estradiol concentration in the receptor liqui'd was

&ssayed’ chromat'egraphi cally. For- conparison the sane tests were car eq\-
out by applying a 2 nl layer of the aboveigescribed gelled /" A&j
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estradol - ethanol n1xture was nonl1near despite a ver
constsant etidiolethapol im the nesarwsim ttﬁ!f@ﬁ r%ﬁi'h‘blofa f&mﬂ)lwﬁﬂmxes

wer e “Subst aialdedldsy iQPfE‘%éa%IHIJ O PAMAIGS 139 M ted Osn BT P ofLd ;Lfd

out by applyin q§h above, descri bed bandages to the f]an

ok n ot pesbhas Yk A1 L A ceediane SRR (AthaRQL BRI THidbe

[ep;)rted bbasmgﬁ%r 5t(m403,| andVBOSQ af/w Jetﬂk%dmt dtﬂ&V%ierhe%%ﬁwrtdﬁd
ests were rr| Qu rog i nt men scri be

t he abdoni ﬁgﬁ p(eé' r?%ﬁq%otﬁ% %J&:hgﬁ 48131%"‘%3”?%%%&1" et

a 400 cng @eati(tfrcsmes)ts Were lanmisad cn.tt taee im\Eatamm‘re baratedjeshe| efshanol

sandles werng 4 t a(?éin zed

byn?ladl o- ﬁr#u?égcg‘say Orﬂ?ﬁ@hﬁ? %)trﬁ ent . d.“gg g&;?%k?e ﬁi@ééf

-.r_esults of Ofh&XamPISE yises together with the reported val ues for the

iment. As slnemuesafzﬁm @ndachncmrﬁtmswn trié émeﬂnents e dgres

CTone 1 T 8 e Qo fLf Aot A b
adm ni st r aviforestiradid dmtﬁhmtp]xanmd:d mmmtmzem. ofIresthbsli mégard,
the blasma oy Sl Vel kst THEL AR VRIS FRPITSIBYSLHe Hh RS |

overld he sduc-
‘of about 25 to 60 pg/ml are most advantageous for treating

conditions associated with menopause and that levels in the .
range of about 25 to 40 pg/ml will be most advantageous for
treating postmehopausal eonditions associated with the natural
decrease in estradiol after the ovaries cease funetioning.
Thus, to treat a given patient one first determines the extent
to which the concentration must be elevated to reach the above
treatment levels. One then administers a bandage having an
. effective surface area that will provide the estradiol flux
(7 that will achieve the'required degree of elevation. Based on
25 the estradiol flux per unit area of skin treated and the
elevation of estradiol in the plasma per 1 meg estradiol
administered per hour that are described above, it is apparent
_that the surface area of skin treated will typieally_be_in the
range of 5 to 20 cm2
30 --Examgle 4 B _
~ Bandages that coadminister ethanol and estradiol were .
made as follows. A solution of estradiol in 95% ethanol was
prepared by'mixing 2 g of estradiol in 100 ml in 95% ethanol.
A gelled solution of esthanol'was prepared by mixing 2315.5 g
of 95% ethanol with 353.5 g of water and adding 0.5 g hydroxy-
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25 - ceeding 20 hr to about 25 pg/ M. Exanple 2 The dependence of -
estradikol flux on ethanol flux in the bandage was illustrated by the

foll tests. Four bandages were made as in Exanple 1 except that t'he 30 *
et ha ncentration was varied to vary the ethanol flux. In vitfo ethanol
and e adi ol fluxes fromthese bandages- were deternined by the procedure

of Exanple 1. These deterninations are plotted in Fig. 9. As shown, *
estradiol flux is directly proportltnkﬁ t0 ethanol flux over the i ndi cat ed
- ethanol flux range. 35 - 15- Exanple 3 This exanple illustrates the use

of water as covehlcle W ith eth e reservo ee sets of _ ..
bandages \M@M E&gboﬁgé(g h% ‘f\eriz%? a‘f‘Tﬁ‘i eRarl a 99% VeAyl
acetate fi sed d 9596ethano| was replaced with ca 75:25,

60: 40, aﬁﬁiﬂf iﬁvwhat &nt er m xes. Estradiol content per bandage was
8.5 ny, 3.6 ny, ' rried out
as in Exanple 1 ’tha?a %%%gfp{@{ ‘(}L %Jwé#éf?%%évﬁégcﬁpar able to

th ft th
: errgggi %ntﬁiwwj{/en?l on rragmﬁe use@yr::%ﬁ%/&em en‘ﬁetwel gagt e thee

Concemtraszmmj fid Wi ght IMiddaD GEIBLA G GANEERD rdeVe 62 141195 62,

regard, 1 Is belteved that total. plasnma estradiol levels in the

range of a0 wheren Ghiek Nayer osthetvediegive swiorcastasnty conditions.
associated with menopause and that |levels in the range of about 25 to 40 .
pg/ M willa b5 rmis&rmdvﬁﬁmgebm;ilinonized polyethylene terephthalate. \&

The contact adhesive side of the resulting two-layer
subassembly was lamineted to a 38 micron-thick film of
10 .ethylene-vinyl acetate (EVA) copolymer (12% vinyl acetate).

'The_:esu1t1ng three-layer eubassembly was cut into 8 cm
x5 cm pieeee. A SSO_mg portion of the gelled ethanol
mixture and a 20 mg portion of the estradiol solution

~in ethanol'were placed equally-spaced oa the EVA copolymer .

15 side of each piece and_45.7.mic:on thick backing film
of polyethylene terephthalate with an EVA heat sealable .

"'oating was laid over the gels. The backing £ilm was -
heat sealed to the EVA copolymer layer at the periphery
of each piece: at 150 C, 23 kg. Finished baadages were

20 punched. from laminate with a & cm'diaaeter circular punch.
, Modifieations of the above described'invention-__
that are within the skill ef'those working in the .

pharmaceutical chemical and/or medical arts are intended

to be within the'seope;ot the'rollqwing claims.



treati ng post nenopausal conditions associated with the natural decrease in
estradiol after the ovaries cease functionjsmuu @ n to treat a
i ven patient one first determines the ext HIIII“IIII“:“I'[IH concentration
must be. el evated to reach the above treatnemnt feviel & *Oné& then a\@ﬁ“ sters
x{ t/adi ol

a ‘bandage having an effective surface area that will provide t
flux that will achieve the required degree of elevation. Based
~the estradiol flux per unit area of skin treated and the el evation of
estradiol in the plasma per 1 ntg estragya adm ni st ered per hour that are
described above, it is apparent that the surface area of skin treated w ||
typl@ly be in tI@Lm:iﬂée of 5to 20 cnferr]. 30 Exanpl e 4 Bandages t hat

coadm ni ster ethanol and estradiol were nmade as follows. A solution of

estradi ol in 9%5% etAhemit duvsagepfoxmnfer cogduinisteridg s dirugdndagi ol in 100 n
‘i'n 95% et hanol. A gelled solutiton of esthanol was prepared by mxing 215.5

g of 95% et hanpérautahedd3absogption \enhancen koaddpredeterniged ratedrof- 35 -

6 - propylcellul ose (mv 1,000,000 sold under the trademark Klucel) while
M Xi ng. Next, mmmwﬂﬁem¢ dAnecperiodic thy desaie form

pol yi sobut ene (mw 1200000), pol yi sobutene (nw 5 35000), -and |i ght
mneral oil inCSEEEAiRE 2894 of 1:1.25:2. A 50 micron thick layer of that

Fer epht al at o. (he MEHE ;S cBRPB=8, e of 1 'h'eC?Q'sﬁF?. g tuo- | ayer
ii?ifi”?'gm)“’aio';)?@?lé*e%@ %% aﬁﬁat%ﬁﬁe'%ﬂé r%mfgr&ﬁr@é' AT
subassenbly was cut '%8 cm
(ii) that is ula.ptad ) contact sad.d area of skin over the
time period, and
10 (iii)via which the drug and enhancer are applied to the ares
| of the akin for absorption thereby;

. (%) containing & supply of the drug that is tz_annjnisﬁ'blo to the
basal surface over the period of time such that over a substential |
portion of the time period, as herein defined, the amount of drug

.15 -provided :*.s in .ex'eeas of fhat vhich the area ot gicin ig able to absorb;
(c) -containing a supply of the percutanecus sbsorption enl:nnéer

thnt is transmissable to the bua.l lurface over sald time period, and
(d) including a microporous or diffusional enhancer delivery

rate controlling means for maintaining the rate at wbich
the enhancer is provided at the basal surface |
substantially constent as herein defined over &
substantial portion of time period, said dosage form
being éharacterized ﬁy said enhancer delivery rate.peing-
(i) below'fhe ma#imum rate the area of skin is
able to absorb, and | _
(ii) ;urricieﬁt to increase the permeﬁbility_of

the area of




X 5 ch1pieces. A 580 ng portion of the gelled.ethanol m xture and a 20 ny
porti
t he

A\ ¢opolyner. i5 side of each piece and 45.7 micron thick 1baCk|' ng

ol yethyl ene terephthal ate with an EVA heat seal abl e coating was -
| ai d f the gels. The backing filmTas heat sealed to the EVA copol ymer
| aye t he periphery of each piece at 150 C, 23 kg. Finished bandages
were 20 punched fromlamnate with a 4 cmdianmeter circular punch.
Modi fi cations of the above described invention that are within the skill of
those working in the pharmaceutical chem cal and/or nedical arts are ..
intended to begMht4y %? ki f i pg_clalng. - =17 - 1. Aem
unit dosage form f*(;ar rE%‘:%a ﬁ?is%tﬁe%r?gla%e ru 0:I\'aMn %1°%8§£:%P§ﬁ@o§%a’o§ﬁfﬁti on
enhancer to a JpienSlsChén - Wk - eahath ot Oh e ‘edetermned time
period, the dosageqic o?érgﬂgggr})ﬁ g?ngha ody ?n f%)ﬁ’f‘f'gs\?lg%g&a%& surface
(i) of area atsurfésd, Gsréby ostH dbovi sglﬂéﬂfﬁﬁgﬁ ngﬁ‘@% %vakw, (i)
that is adapted to contact said area of skin over The tine périod, and 10
(iii)via whichthishérgr iy thedb¥solstrean &f Shalgitiesst 0 the area of the skin
for absorption thereby; (b) containing a supply of the drug that is
transni%sable to the basal surface over the period of tine such that over a
su portion of the tinme period, as herein defined, the ampunt of drug 15

provided is i @excesThe unich dosage (farmaf Greimih fuwrdhgr to absorb; (Qb

containing a supply of the . ou absorﬁti on_enhancer that is

trasnsi ssabl e ahandcterizad _sI!Yr fSfid RAsalk AUFiaGR GURKLSLRG &

contact adhesive permeable to said drug and enhancer

to attach said dosage from the skin.

o mwwmw

¥

-.0of the estradiol solution. in ethanol were placed equally spaced on .



“(d) Including a microporous or diffusional enhancer delivefy rate
controlling means for maintaining the rate at which the enhancer is =2

iprovi ded at_ the basal surface substanti al Eg constant as herein defi Vel
~a subst-anti‘al portion of time period, said“dosage form being charact\efbzeéd
by sai d enhancer delivery rate being (i) bel ow the maxinumrate th ea

of skinm is abl g torghsomit Fdbaldd )f fd¢ C‘dﬂ# d 0y igKreas -
perneability o? the area of a(d17A-m.'$i nto.t me._ 3‘r uws%’chp%lﬁg?e? hoéh%tr.%% S

absorbed tREAEBY BY ADEaSUBRHYCIPE Sriiganst |KAe HIRMEY A ARNAACRRHANERE
lor ezigt f athﬁhhgeakiagy@ﬁ?fmql ,neth?.rrﬁlw d?g%mpvﬁaﬁ_;avdm%apeut i ca[l_lhy ef f tect ive
evél 0 e dr.ug t he ,hl opodstream o e patienf. . : - e un
dosage form of ¥l AT VR i?&sa@?a%t"bﬁgéﬂl %a‘t ‘Baéafu’éﬂ??‘éc%harac'
corr;d)rgsi ngerized: dyt w:hcsiippaypemrmibige dmd sthel sipplyncf cedisaneertbebhgach
sai d dosage .| t he | L - 18- The unit dosage formof clains 1 or
2, furt'he?‘géhgggk‘-elaté z’e%(?aﬁ'fr‘teh%essi Pp‘foyﬂgﬁ' drug and the supply of enhancer
bei ng adm xed §nd Fver ainvidd dosage dramm o sekadms .1 Jor 2mrmer cbsage-~
formof chairhel By Zaltl WHHarill el { vy ¥hiW ddifesePPiug Chedhlonaitl! e
sug&ly of enhancer “being maintained In separate reservolirs, 5. euni t
dosdge foAnddf feysdions memhirang pasidrionrd etween the supply of enhancer

and the basal surface and through which the enhancer must
permeate to reach thé basal surface. ' |

6. The unit dosdage form of claim 3 further charaéterized
by said enhancer delivery rate éontrollipg means being a dif-
fusion membrane positioned between the supply of enhancer and
the basal surface and through which the enhancer must permeate
to reach the basal surface.

7. The unit dosége form of claims 1, 2 or 5 further
characterized by the rate at which the ehhancer is provided at
the basal surface being above that rate at which the rate of -
20 absorption of the drug by the area of skin ceases to increase

significantly as the rate at which the enhancer is provided is
inereased. | ' | '

N

15

8. The dosage form of claim 6 further characterized by _
(Y -said subply of drug and enhancer comprising estradiol dispersed
- 25 in gelled ethanol and said rate of enhancer delivery being in
. the range of 100-800_mcg/hr/cm2 of said predetermined area of
skin. - _ _
9. A unit dosage form substantially as herein described_
with reference to and as illustrated in the accompanying drawings._
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terized by said enhancer delivery rate controlling nmeans being 10 * a i

di f fusi on nmenbrane positioned between the supply of enhancer and the basal
sur f agg&~and t hrough whi ch the enhancer nust 'perneate to reach the basal’
surfgee\\6. The unit dosage formof claim3 fuither characteri.zed by sald
enha delivery rate controlling means being a dif- fusion nenbrane_
posi t\ened between the supply .of enhancer and the basal surface and through-
whi ch the enhancer nust perneate to a2t the basal surface. 7. The unit:
dosage formof clains 1, 2 or 5 further characterized by the rate at which

t he enhancer is provided at the basal surface being above that r at

e at
which the rate absorptio e dr e _area skin ceégés
to increase si gﬁ‘f [ car‘& Wﬂé“f' QP%WR%D%#FH% setﬁ &ow ded is
i ncreased. 8. r I r sai d
supply of drug an n an egrﬁc% |°§|%m€g ?%ersﬁgg%‘-&* n gelled
et hanol and sai ag r n dolbén 00:
ncg/ hr/cn2 of sgfg' pre?d‘erm ar eae!? d/%jiﬁb %d%\ uni t J%]oggggj?é%}q of

substantial |y ago keafidl mqmb@h whidh 6 @8R frohOsad@0rédervbitigbiss €d in
t he acconpanyi ng drawi ngs. 30 35 - 19 - 10. A percut aneous absorption

enhancer d§spenss abscryedc thriongh ctheugielnyovtteh sl detg iieSprésedtedias a drug
reservoir mean of a tran adermal -drug delivery device, said enhancer being

adapted to-cont the sk smafaceatinvan elcesscofirthy dmount stiad thes ekimicenneans 5.
I s absorbed through the skin, when said drug is presented at the skin
surface in an eabgesY, geidenhaneem dispenser romprigingain combinations

a) percutanecus absorption enhancer reservoir means and

b) mimummmoul¢urdi£!nﬂﬂnnﬂ.nnana<ﬁmrcon$roILhu;thn

10 | znxe.stitush uud.permﬁanamm:abmnqwiancnﬂnncmris
| :nﬂsaamitrmnsaid1unnncer:msmnmirxmmn§1m muﬂ.dgmg_

reservoir means to madintadn the rate at vhich the dmg

" 1s absorbed through the skin substantislly constent.

11,  The dispenser of claim 10 further comprising means for
15 :muntmhﬁngluud<uﬂnncmr:maqrnn:'1n4uﬂnncer'hmmsﬁn=nng .
| relationship to said drug reservoir memns. N

12.  The dispenser of either of olaims 10 ar 11 comprising
a laminate of's N _
20 a) an enhsncer impermeable backing,
b) said percutaneocus enhancer reservoir meens and
c) said enhancer release rate controlling means.

LT
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absorb, said enhancer dispenser conprising in conbination: a) percutaneous
absorption.enhancer reservoir nmeans and b) m croporous or diffusional nmeans
for controlling-the 10 - -t rate at which said percutaneous o
absor ptifon énhancer is releaséd from said enhancer reservoir neans to gai d\
drug reservoir neans to maintain the rate at which the drug is absor jﬂ”“\}

. through® the skin substantially constant. 11. The di spenser of ol ai¥a-

further conprising means for 15 nRighaining said enhancer reservior in
enhancer transferring relationship to Said drug reservoir neans. 12. ~ The’
di spenser of either of claim10 or 11 conprising a lamnate of: 20 a)

~an ehbancer inperneabl e backing, b) said percutaneous enhancer reservoir

mans and o) said efihancTher@lspensént 6f colaim! 12n¢héPeis said-éthadderThe
di spenser of claim 12 wherein said . enhancer reservoir neans conprises a

di spersi on of sai dresérvoir means comprisesid dtepersboncoft saidi eghahcer
rel ease of said enhancer is a release rate controlling nmenbrane 5 and .
sai d enhancer reseinotrmatoly, i saidrmeanscfobecontnollingi ther re2base
backi ng and sai d nenbrane. 14. The di spenser of any one of clainms 10 to 13
conprising means f@f #@idierhenger,is @i relesse rateocontrohlingrmembrane
transferring$relationshi to said dru reseivoir. 15 The diéﬁenser of

claim 14 whe?ein s&Pd Sidserhancer réservoir means ia sandwiched; petyeen
h t 15 ' ti fD_t id i i
an dnesi ve. pr oper 89187 LenpEmefLid BrakLRe SadConsd yembenge. | " °

14, The dispenser of any one of claims 10 to 13
comprising means for maintaining said dispenser in
10 enhancer transferring relationship to said drug

reservoir.

15, The ﬁispensér of claim 14 wherein said means for
. _ maintaining said enhancer reservoir-ih enhancer trans
15  ferring relationship to said drug reservoir means is
N\ | an adhesive property of said trandérmal_drug
' | delivery device. '

16. The dispenser of any one of claims 10 to 15

20 ﬁherein the transdermal dfﬁg deliverj device upoﬁ
which séid enhancer dispenser is to be sﬁperposed is
adapted'to deliver said drug to the skin at a
rate in excess of the rate that is absorbable |
through a predetermined area of untreated skin and

25 ' sald enhancer release rate controlling means is adapted:

. * ¢ L M 0§ *



16. The. dlspenser of any one of clains 10 to 15 20 wherein the :
t ransdermal drug delivery device upon which said enhancer dispenser is to
be superposed is adapted to deliver said drug-to the skin at ‘a-rate in
enggz?of the rate that is absorbable through a predeternined area of

¥

untfr ed skin and' 25 sai d enhancer release rate controlling nmeans_is
ad d - 21 - to deliver said percutaneous absorption enhancer at a
predeterm ned substantially constant g4ate selected to pernit absorption of
said drug at a rate higher than the rate of absorption through untreated 5
skin and | ower than the rate said transdermal drug delivery device.is -
capabl e of delivering said drug to the predeterm ned area of the skin. ~7.

The dispenser of 4@ dAdDiveriEaidl pertirtaious idbyoriition arltiicEr st a

et hanol . 18. A percutaneous absorpti on enhancer di spenser substantlally as
hereinbefore set predeterminedfsubstentiallyl/constant Irate selected he

acconpanyi ng 15 -dr awi-ngs.
to permit absorption of said drug at a rate higher
than the rate of absorp*ion through untreated |
5 skin and lower than the rate said transdermal drug
. delivery device.is_capable'of-delivering said drug to \_/.

the predetermined area of the skin.

17. The dispenser of claim 16 wherein said permeation
10 = enhancer is ethanol.

18. A percuﬁaneaus'absorpt;on'enhggcer dispenser

substantially as hereinbefore set forth with

_re:efence to and/or as illuétrated in the accompanying
15  drawings. |
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