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This invention relates to transdermal drug delivery. More particularly, it concerns
patches and methods for transdermally administering 17-deacetyl norgestimate either
alone or in combination with an estrogen, particularly ethinyl estradiol.

Background _

Combinations of norgestimate (Ngm) and ethinyl estradiol (EE) are administered
orally to women as a contraceptive. Bringer J., Am, J. Obstet, Gynecol, (1992)
166:1969-77. McGuire, J.C. et al., Am, J. Obstet. Gynecol, (1990) 163:2127-2131
suggests that orally administered Ngm metabolizes to 17-deacetyl norgestimate (17-d-
Ngm), 3-ketonorgestimate, and levonorgestrel (Lng) and that these metabolites may
contribute to the pharmacologic response to the orally administered drug.

Chien et al., U.S. Pat. No. 4,906,169 descﬁbes transdermal patches for co-
deiivering estrogens and progestins to women for contraception. EE is mentioned as one
of the estrogens that may be administered from the patch and Ngm and Lng are
mentioned as possible progestins that may be administered.
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Applicants are unaware of any art describing the administration of 17-d-Ngm
alone or in combination with any estrogen by transdermal or other routes of
administration.

This invention provides compositions and a method for preventing ovulation or
for providing hormone replacement therapy by the administration of an effective amount
of 17-deacteyl norgestimate to 2 woman. Inoneaspeét,the 17-deacteyl norgestimate is -
co-administered with an ovulation mhlbltmg amount of estrogen to the woman. The
compositions are preferably admxmstered transdermally

Accordingly, one aspect of this invention is a transdermal patch for preventing
ovulation in a woman comprising: a backing layer; and a matrix layer underlying the
backing layer, the matrix layer comprising a mixture of 17-d-Ngm and a pressure
sensitive adhesive and being adapted to be in diffusional communication with the skin of
the woman and fo administer an ovulation-inhibiting amount of 17-d-Ngmi'to said skin.

Another aspect of the invention is a transdermal patch for administering 17-d-
Ngm and mogentoawoman,thepatchcompnsmg abaclunglayer' andamam:clayer
mderlymg the backing layer, the matrix layer eompnsmg a mixture of 17-d-Ngm, an
estrogen, and a pressure sensmve adheswe andbemg adaptedto be in diffusional
commumcatlon with the skin of the woman and to co-administer an ovulation-inhibiting
amount of said 17-d-Ngm and estrogen to the woman through the skin. These patches are
also can be used to provide hormone replacement therapy.
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Modes For Carrying Out The I .

This invention provides compositions and methods for preventing ovulationina
woman comprising administering and an ovulation mhzbltmg amount of 17-deacteyl
norgestimate. ~ An effective amount can be from about 150 to about 350 pg/day and
preferably from about 175 to about 300 pg/day of 17-deacteyl norgestimate. In one
aspect, , the 17-deacteyl norgestimate is co-administered with an ovulation inhibiting
amount of an estrogen such as ethiny] estradiol. An effective amount is from about 150
6 about 350 g/day and preferably from about 175 to 300 pg/day of 17 deacteyl
norgestimate and from 10 to 35 pg/day of ethinyl estradiol.

The transdermal patches of the invention prowde contraception for women. They
also are adapted for hormone replacement therapy.

The patches are intended to deliver 17-d-Ngm and, optionally an estrogen, to the
skin continuously for an extended time period, typically 1-7 days and preferably for 7
days.

When the patches are wom for contmcepnon, a pa'och wﬂl typ:ca]ly be placed on
the skin on the fifth day ofthemenstrual cycle, andrep]acedasneededunﬁlZl days of
wearing have elapsed. For mscance, in the case of a 7-day patch, three patches will be
required to deliver the drug(s) for the 21-day period. If desired a placebo patch may be
worn thereafier until the fifth day of the succeeding menstrual cycle. This regimen is
repeated for each menstrual cycle. '

17-d-Ngm and estrogens both inhibit ovulation, albeit by separate pathways, 17-
d-Ngm inhibits the release of luteinizing hormone (LH), whereas the predommant effect
of esn-ogen is to inhibit the secretion of folhcle—stlmulahng hormone (FSH). Thus, when
a combination of 17-d-Ngm and estrogen is administered according to the invention,
ovulation is prevented by inhibiting the ovulatory stimulus ahd{pr by inhibiting the

~ growth of follicles. 17-d-Ngm administration is believed to be advantageous relative to
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the parent compound (Ngm) or its other metabolites in that 17-d-Ngm inhibits little or no
androgemc actmty

The effectlve dose of l7-d-Ngm for mhlbmng ovulation is normally in the range
of about 150 to about 350 pg/day, preferably fmm about 175 to about 300 pg/day, and
more preferably from about 175 to about 250 g/day. ‘The patches of the invention will

| typically havea basal surface area (i.c. the area in d:ﬂ‘uslonal contact with the skin)

between 10 and 50 cm’. The effective dose of estrogen for inhibiting ovulation will
depend upon the particular estrogen being co-M:mstered For instance, when the
estrogen is ethinyl estradiol, the dose will normally be at least 10 pg/day, preferably from
about 10 to 35 g/day, and most preferably approximately 20 jg/day. The patches wil
contain sufficient amounts of '_1-’7-d-Ng_m" and, when present, estrogen, o provide such
daily doses for the i:uended patch wear time. Typically, such doses are from about 20
pg/day to about 200 pg/day, and preferably from about 30 pug/day to 150 p.g/day of
ethmyl estradlol _

The patches of this invention are matnx or monohﬂuc-type lammated structures.
Such transdermal patches are well known in the art. They comprise a mattix layer of the
drug(s) admixed with a pressure sensitive adhesive and a backing layer. The matrix
serves as both the drug reservoir and the means by which the patch is affixed to the skin.

. Prior to use, the patch will also include an nnpermeable release finer layer.

The backing Layer is impermeable to the drug and other components of the matrix.
and deﬁnes the top face surface of the patch [t may be made of a single layer or film of
polymer, or be a laminate of one or more polymer layers and metal foil. Examples of
polymers suitable for use in makmg backing films are polyvmylch_londe, polyvinylidene
chloride, polyolefins such as ethy_lene-v.iny! acetate copolymers, polyethylene, and
polWime, polyurethane, and poiyestcrs such as polyethylene terephthalate.

The pressure-sensitive adheswe of the matrix will normally be a solution
polyacrylate, a silicone, or polylsobmylene (®IB). Such adhesives are well known in the
transdermal art. See, fori mstance, the Handbook of Pres_sure Sensitive Adhesive
Technology, 2nd Edition (1989) Van Nostrand, Reinhold.
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_ Pressure sensitive solution polyacrylate adhesives are made by copolymerizing
one or more acrylate monomers ("acrylate” is intended to include both acrylates and
methacrylates), one or more modifying monomers, and one or more functional
group-containing monomers in an organic solvent. The acrylate monomers used to make
these polymers are normally alkyl acrylates of 4-17 carbon atoms, with 2-ethylhexyl |
acrylate, butyl acrylate, and isooctyl acrylate being preferred. Modifying monomers are
typically included to alter the Tg of the polymer. Such monomers as vinyl acetate, ethyl
acrylate and methacrylate, and methyl methacrylate are useful for this purpose. The
functional group-containing monomer provides sites for crosslinking. The functional
groups of these monomers are preferably carboxyl, hydroxy or combinations thereof.
Examples of monomers that prowde such groups are acrylic acid, methacrylic acid and
hydroxy-containing monomers such as hydroxyethyl acrylate. The polyacrylate
adhesives are preferably crosslinked using a crosslinking agent to improve their physical
properties, (e.g., creep and shear resistance). The crosslinking density should be low '
since high degrees of crosslinking may affect the adhesive properties of the copolymer
adversely. Examples of crosslinking agents are disclosed in U.S. Pat. No. 5,393,529.
Solution polyacrylate pressure sensitive adhesives are commercially available under
tradenames such as GELVA™ and DURO-TAK™ from 3M.

Polyisobutylene adhesives are mixtures of high molecular weight (HMW) PIB
and low molecular weight (LMW) PIB. Such mixtures are described in the art, e.g.,
PCT/US91/02516. The molecular weight of the HMW PIB will usually be in the range
of about 700,000 to 2,000,000 Da, whereas that of the LMW PIB will typically range
between 35,000 to 60,000. The molecular weights referred to herein are weight average
molecular weight. The weight ratio of HMW PIB to LMW PIB in the adhesive will
normally range between 1:1 to 1:10. The PIB adhesive will also normally include a
tackifier such as polybutene oil and high Tg, low molecular weight aliphatic resins such
as the ESCOREZ ™ resins available from Exxon Chemical. Polyisobutylene polymers

are available commercially under the tradename VISTANEX™ from Exxon Chemical.
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‘The silicone adhesives that may be used in forming the matrix are typically high
molecular weight polydimethy] siloxanes or polydimethyldiphenyl siloxanes.
Formulations of silicone adhesives that are useful in transdermal patches are described in
U.S. Patent. Nos. 5,232,702, 4,906,169 and 4,951,622.

Estrogens that may be combined with 17-4-Ngm in the matrix include 17-J-
estradiol and esters thereof such as estradiol valerate, estradiol cypionste, estradiol
acetate, estradiol benzoate, and EE. EElsapreferred estrogenforusemcombmahon
with l7-d-Ngm EEN 7-d-Ngm oombmauons may favorably effect metabolic parameters
such as elevation of serum high density hpoprotem and reduchon of the low densnty
lipoprotein/high density hpoprotem ratio in serum.

_ In addition to the pressure sensitive adhesive, 17-d-Ngm, and optional estrogen,
the matrix will typically contain sufficient amounts of | p__crmeanon enhancers to increase
the permeability of the 17-d-Ngm and estrogen through the skin and provide fluxes in the
ranges described above. Examples of skm permeation enhancers that may be included in
the matrix are described in U.S. Patent Nos. 5,059,426, 4,973,468, 4,906,463 and
4,906,169, and include, but are not limited to lactate ester of Cj, to C;¢ aliphatic alcohol,
lauryl lactats, oleic acid or PGML. The amoint of permeation enhancer included in the
matrix will depend upon the particular enhancer(s) used. In most instances then enhancer
will constitute in the range of 1 to 20% by weight of the matnx

The matrix may contain other addmves dependmg upon the particular adhesive
used. For instance, materials, such as polyvmyl pyxrohdone (PVP), that inhibit drug
crystallization, hygroscopic agents that i nnprove the duratmn of’ wear, or additives that
improve the physical (e.g., cold ﬂow) or adhesxve (e g tack, cohesive su-ength)

properties of the matrix may be mcluded |

The patches described above also are useful for provxdmg hormone replacement
therapy. - When used to provide hormone replacement therapy the matrix is constructed
s0 as to provide an effective amotint of 17-d-Ngm and estrogen for the intended purpose.
Typically, the matrix and therefore the patch is constructed to provide from about 150 to
about 350 g/day, and preferably from about 175 to about 300 ug/day 17-d-Ngm co-
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administered with from about 5 to about 45 pg/day and preferably from about 10 to about

'35 ug/day of an ethinyl estradiol. In an alternative embodiment, the patch will administer

from about 200 to about 350 pg/day, and preferably from about 175 to about 300 ug/day
17-d-Ngm co-administered with from about 20 to about 175 pg/day and preferably from
about 30 to about 150 pg/day of 17-B-estradiol. The patch is applied for 7 days and
replaced with a new patch (for 7 days) for the duration of the therapy.

The patches of the invention may be fabricated using procedures known in the
transdermal patch art. The procedure will generally involve formulating the matrix (i.e.,
mixing the adhesive, drug(s), permeation enhancer, and additives, if any), casting the
matrix onto the backing or release liner layer, removing solvent from the matrix and
applying the backing/release liner layer as the case may be. As is apparent to those of

~ skill in the art, the matrix composition having an effective amount of the drug dispersed

therein can be incorporated into various transdermal constructions and therefore,
applicants are not limited to the embodiments exemplified below.

The following examples further illustrate the invention. These examples are not
intended to limit the invention in any manner. Unless indicated otherwise, stated:
percentages are by weight. -

EXAMPLES

Example 1
Duro-Tak 87-2287 is a solution polyacrylate adhesive available from National

Starch and Chemical Co.- Its monomer composition is: vinyl acetate, 2-ethylhexyl
acrylate, hydroxyethyl! acrylate, and glycidyl methacrylate. It contains no crosslinking
agent. It is available as a 50% solids solution in ethyl acetate.

Mixtures of Duro-Tak 87-2287, 0.26% aluminum acetylacetonate crosslinker, 6%

17-d-Ngm, 1% EE, and various permeation enhanceré were prepared. These mixtures

were cured and cast as a 100 micron thick (wet) layer onto a 3M 1022 polyester backing
and dried. Skin flux tests were carried out on the resulting assemblies according to the
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- procedure described in col. 7 of U.S. 5,252,334. HPLC was used to assay for 17-d-Ngm
and EE. A Perkin Elmer HPLC system with Diedoarray detector set at 245 nm and 215 \
nm for 17-d-Ngm and EE, respectively. The mobile phase was 55% water, 45%
acetonitrile at 2 flow rate of 1.0 mV/min. Retention time was 4.5 and 3.0 min. for 17-d-
-Ngm and EE, respectively. Details of the formulations and the results of the flux tests are
shown in Table 1 below. ' :

| | . mmuz&m‘mn
2% TG+4%OL o.3o¢o_-.o4 o 0.061:0.007
WTGHINML 0395003  0.07620.005
2%TG+10%POML 0.29:0.06 . 0.057140.009
3% TG 024006  0.043%0.011
4% TG+15% ML 0380001  0.072:0.002

TG =thioglycerol  OL = oleic acid

ML = methyl laurate PGML = propylene glycol monolaurate
Silicone 4202 is a polydimethylsiloxane adhesive from Dow Coming. It was
mixed with 17-&-Ngm, EE, 7% PVP (K30 from BASF; dissolved in n-propanol) and
various enhancers. These mixtures were cast as a 100 micron thick (wet) layer onto a 3M
1022 polyester backing and dried. ‘Skin flux tests were carried out on the resuiting
assemblies as in Example 1. The details of the formulations and the results of the flux
studies are reported in Table 2 below. - ' '
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% 17-d-Ngm %EE
4 0.5
6 0.5
6 0.5
6 0.5
‘4 0.5
4 0.5
2 0.5

Enbancer 17-d-Ngm

5% ML + 1% TG
5% ML+ 1% TG
14% PGML

14% (TC:PGML;
80:20)

4% TG + 5% ML
2% ML

2% TG +2% ML

*Contains 14% PVP rather than 7% PVP.

TC = Transcutanol
Example 3

PCT/US96/09396

Flux (ug/cm?hr)

EE
0.65+0.09 0.069::0.007
0.60:0.04 0.043+0.004
0.48+0.04 0.070+0.01
0.58+£0.05°  0.062+0.01
0.64+0.01 0.078+0.01

_ 0.51+0.08  0.074+0.008
0.71#0.09 0.18%0.02

Comparison studies were done on silicone adhesive-17-d-Ngm/EE patches using

two types of PVP: a soluble low molecular weight PVP designated PVP-K30 from

BASF and an insoluble crosslinked micronized PVP designated PVP-CLM from BASF.
PVP-K30 is dissolved in absolute ethanol. Mixtures of 17-d-Ngm, EE and PVP-

K30 were prepared and silicone 4202 and methyl laurate were added thereafter. The

mixture was blended overnight. The mixture was cast on a 3M 1022 liner at a thickness

of 15 mil (wet) and dried at 700C for 40 min.

PVP-CLM is available as micronized solids. Silicone 4202 and PVP-CLM were

 blended together and then mefhy] laurate, EE, 17-d-Ngm, and ethanol were added. The
mixture was blended overnight and cast onto ai3M 1022 liner and dried as above.
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Skin flux studies were carried out on the ébovc—descﬁbed assemblies as in
Example 1. The details of these formulations and the results of the skin flux tests are
reported in Table 3 below.

Table3
Flux (pg/om?/hr)
0.1% EE, 1% 17-d-Ngm, 5% ML, 0.49:0.02 0.05+0.002
7% PVP-CLM, 86.9% silicone
0.1% EE, 1% 17-d-Ngm, 5% ML, 0.370.07 0.04::0.008
7% PVP-K30,
86.9% silicone
Example 4

PIB solutions were prepared by dissolving VISTANEX 1100, Vistanex LM-MS-

LC, and polybutene (indopol H1900) in hexane. Suspensions of PVP-CLM, 17-&-Ngm,
EE and various enhancers in ethanol/ethyl acetate were prepared. The PIB solution was

* added to the drug suspensions and the resulting mixtures were thoroughly blended. The
mixtures were cast as a 10 mil thick (wet) layer onto release liners .an"d' dried at 70°C for
40 min. Saranex 2015 backing was laminated to the subassembly. Skin flux studies were
carried out on these assemblies as in Example 1. The details of these assemblies and the
results of the skin flux studies are reported in Table 4 below. '

10
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1:5:4

%EE
03
02
02
0.3
02
03
03
03
02
02
02
02
0.3

0.2

% 17-0-Ngm
40
10
10
10
20
10
10
10
20
30
20
30
10

20

% PVP-CLM
20
20
20
20
20
20
w0
pI1
20
20
20
20
20

20

* Weight ratio of Vistanex L100: Vistanex LM-MS-LC:Polybutene _
AMIFAT is derived from glycerin, oleic acid, and 2-pyrrolidone-S-carboxylic acid.
PGIS = propyviene glvcoisostearate.

Table 4

% Enhancer

15, dibutylsebacate

5, AMIFAT

3. lauric acid N.N-dimethyl amide

: 20 propyvl laurate

3, laurnmide dicthanolamine

15. isopropyvi palmitate

.15, cttis! oleate

3. PGIS

3, oleic acid

3, oleic acid

{0, PGML

10. PGML

#/3. PGMLJ/oleic acid
10/0.5, PGML/oleic acid

0.68+0.09

Flux (ug/cm®/hr) -
17-d-Nem EE
©0.2340,02 0.06£0.005
0.3240.02 0.0540.004
0.3320.02 0.04:0.001
0.3540.09 0.06£0.002
0402005 0.06+0.001
0.444+0.06 0.07+0,001
0.4620.06 0.1020.001
0.48£0.04 0.10+0,00}
0.60:0.11 0,060,002
0.600.24 0.0420.002
0.5940,05 0.0920.001
0.6720.07 0.07£0,001
0. 792004 0. {40,001

" 0.10£0,001

SSE0P/96 O

96£60/96S11/1.0d
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Example S
A composition and matrix smtable for hormone replacement therapy is prepared

as follows 2% 17ﬂ-estradlol 2% l7-deacetynorget1mate 20% PVP-CLM and 76% PIB
adhesive (1:5:2.5:1.5 Vlstane_x LlOO_sztanex LM-MS-LC: Polybutene:Zonester 85FG)
is dissolved in a combination of hexane, ethyl acetate, and ethanol. It was cast onto 2
polyester release liner and dried at 70°C for 45 mimutes.” A polyester backing was applied
prior to the flux study. The flux sfpdy was conducted as described as in Example 1.

Tables

Steroid Fhux (ug/em®/hr)
71-d-Ngm | 010
71-B-estradiol 020

Example 6
Transdermal patches havmg a matrix composed of PIB adhesive, PVP—CLM,

lauryl or myristyl lactate, 17-d-Ngm, and EE were made as follows:

~ The 17-d-Ngm and EE were dissolved in ethyl acetate and the PVP-CL and lauryl
lactate or myristyl lactate (obtained from ISP VanDYK of Belleville, New Jersey) were
added to that solution. A solution of the PIB adhesive (1:5:4 Vistanex L100: Vistanex
LM-MS-LC:Indopol H1900) in hexane was added to the steroid solutions with vigorous
mixing. N-propanol, at 10% of the PVP-CLM weight, was added slowly to the final
mixtures. The mixtures were cast onto a release liner and dried in an oven at 70°C for 40

. mimutes. The dried matrix weighed 7.5 mg/cm®. The matrix-release liner subassembly

was laminated to a polyester (Scotchpak 1012) backing. Another subassembly was
laminated to a noawoven polyester layer (Remay 2250). The release liner was removed
from the backing assembly and it was applied to the nonwoven layer assembly to give a
5 layer composite of: backing/adhesive matrix/nonwoven/adhesive matrix/release liner.
Skin flux studies were carried out on these patches as described in Example 1.
Details of the patches and the results of the flux studies are reported in Table 5 below.

12
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Table 6

Matrix Formulation ~ Skin 17-d-Ngm Flux EE flux

Permeability  pg/om®/hr pg/em’/hr
7285%PIB Low 0.23 0.02
20% PVP-CLM Medium 045 0.05
0.15% EE High 0.82 | 0.08
5% lauryl lactate
70.8% PIB Low 020 0.03
20% PVP-CLM Medium 0.55 0.08
0.2% EE
29% 71-d-Ngm
7% lauryl lactate
72.8% PIB - 0.64 009
20% PVP-CLM
02EE
2% 17-0-Ngm
5% myristyl lactate

Modifications of the above-described modes for carrying out the invention that
are obvious to those of skill in the field of transdermal patches are intended to be within
the scope of the following c_laim_s.

13
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CLAIMS

1. | A transdermatl patch for preventing ovulation in 2 woman comprising:
a)  abacking layer; and '
b)  amatrix layer underlying the backing layer, the matrix layer
comprising a mixture of 17-deacetyl norgestimate and a pressure sensitive adhesive and
being adapted to be in diffusional communication with the skin of the woman and to

‘administer an ovulation-inhibiting amount of 17-deacetyl norgestimate.

2. The patch of clzim | wherein said amount is 175 10 300 pg/day.

3. The patch of claim 1 wherein the pressure sensitive adhesive is a solution
polyacrylate, a silicone, or polyisobutylene.

4, The patch of claim 1 wherein the matrix layer contains a skin permeation
enhancer. _ o

5. The patch of claim 4 wherein the skin permeation enhancer is selected
from the group consisting essentially of a lactate ester of a C,2 to C, 3 ahphatlc alcohol,
oleic acid, and PGML. _ _

6. The patch of claim 5 whersin the skin permeation enhancer is lariryl
lactate. -

7. A transdermal patch for preventing ovulation in a woman comprising:

'a)  abacking layer;and -

b) . amatrix layer underlying the backing layer, the matrix layer
comprising a mixture of 17-deacteyl norgestimate, an esirogen, and a'pressur'e sensitive
adhesive and being adapted to be in diffusional communication with the skin of a woman
and to co-administer an ovulation inhibiting amount of 17-deacteyl norgestimate and
estrogen to said woman.

8. The patch of claim 7 wherein the pressure sensitive adhesive is a solution
polyacrylate, a silicone, or polyisobutylene. |

9, The patch of claim 8 wherein the matrix layer contains a skin permeation
enhancer:

14
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10.  The patch of claim 9 wherein the estrogen is an estradiol.
11.  The patch of claim 10 wherein the estradiol is ethinyl estradiol or 17-8-

estradiol.
12.  The patch of claim 11 wherein the estradiol is ethinyl estradiol.
5 13.  The patch of claim 12 wherein said amount is 175 to 300 pg/day of 17-

deacteyl norgestimate and from 10 to 35 pg/day of ethinyl estradiol.

14.  The patch of claim 11 where the estradiol is 17-B-estradiol.

'15.  The patch of claim 14 wherein said amount is 175 to 300 pg/day of 7-
deacetyl norgestimate and from 30-150 pg/day of 17-B-estradiol.

10 16.  The patch of claim 11 wherein the skin permeation enhancer is selected
from the group consisting essentially of a lactate ester of a C;, to C,; aliphatic alcohol,
oleic acid, and PGML.

17.  The patch of claim 16 wherein the skin permeation enhancer is lauryl
lctste. | |

15 18. A methodof preventmg ovulation in a woman comprising administering

and ovulation inhibiting amount of 17-deacetyl norgestimate transdermaily to the woman.
19.  The method of claim 18 wherein said amount is 175 to 300 pg/day.
20. A method of preventing ovulation in a woman comprising co-
administering and ovulation inhibiting amount of 17-deacetyl norgestimate and an
20 estrogen transdermally to the woman. |
21.  The method of claim 20 wherein the estrogen is ethinyl estradiol.
22.  The method of claim 21, wherein said amount is 175 to 300 pg/day of 17
deacteyl norgestimate and from 10 to 35 pg/day of ethinyl estradiol.
23. A transdermal patch for providing hormone replacement therapy in a
25 woman comprising:
- a)  abacking layer; and
b) a matrix layer underlying the backing layer, the matrix layer
comprising a mixture of 17-deacetyl norgestimate, an estrogen, and a pressure sensitive

15
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adhesive and being adapted to be in diffusional communication with the skin of 8 woman
and to co-administer an ovulation inhibiting amount of 17-deacteyl norgestimate and
estrogen to said skin.

24, The patch of claim 23 wherein the pressure sensitive adhesive is a solution

‘polyacrylate, a silicone or polyisobuitylene.

25.  The patch of claim 24 wherein the matrix Iayer contains a skin permeation

26. - The patch of claim 25 wherein the estrogen is an estradiol,

27.  The patch of claim 26 wherein the estradiol is ethinyl estradiol or 17-8-
-estradiol. ' '

28.  The patch of claim 27 wherein the estradiol is ethinyl estradiol.

29.  The patch of claim 28 wherein the amount of ' 17-deacteyl norgestimate is
from 175 to 300 pg/day and the amount of ethinyl estradiol is from 10 to 35 pg/day.

30.  The patch of claim 27 wherein the estradiol is 17-B-estradiol.

31.  The patch of claim 30 wherein the amount of 17 deacteyl norgestimate is
from 175 to 300 pg/day and the amount of 17-B-estradiol is from 30-150 ug/day.

32. . The patch of claim 27 wherein the skin permeation enhancer is selected

~ from the group consisting essentially of a lactate ester of a C,z to Cy al:phatlc alcohol,

oleic acid, and PGML. -

33.  The patch of claim 32 wherein the skin permeation enhancer is lauryl
lactate.

34. A method of preventing ovulation in a woman comprising administering
an ovulation inhibiting amount of 17-deacteyl norgestimate transdermatly to the woman,

35.  The method of claim 34 wherein the amount of 17-deactey! norgestimate
is about 175 to 300 pg/day.

36. A method of preventing ovulation in a woman comprising co-
administering and ovulation inhibiting amount of 17-dmteyl norgestimate and an
estrogen transdermally to the woman.

16
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37.  The method of claim 34 wherein the estrogen is ethiny] estradiol. -
38, Themethod of claim 34 wherein said amount of 17 deactey] norgestimate
is about 175 to 300 pg/day and the amount of ethinyl estradiol i is from about 10 to
35 ug/day

This Sheet Has Been Reﬂll

 [HVAi

.« € L M s =%



