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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 ]7-deacetyl norgestimate (17-d-
Ngm), 3-ketonorgest1mate, 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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ovulation in a woman compnsmg a backing layer; and a mafrix 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.

15 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

20 amount of said 17-d-Ngm and estrogen to the woman through the skin. These patches are
also can be used to prov1de hormone teplacemen_t thera_py.
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- Modes For Canrying Out The Invention

This invention provides compositions and methods for preventing ovulationina
umnwnconmﬁdngmhdnﬁ&ﬁnéandaﬁowuhﬁonhﬂmﬁﬁngmnmnnofl%daumnd
5 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
10 norgestimate and from 10 to 35 pg/day of ethinyl estradiol.

Thehmm&xmﬂ;m&hwofﬂwnanmmpnnmhcumannmnﬁnumnmn They -
d&amemhpwdﬁnhmmumenmhwmnuﬁﬂnnmy

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

15 days.

“ﬂwmthepmdmsmtvwmnﬁncnnhmxphmma;mmhudlqmmmnybepkmedon
the skin on the fifth day of the menstrual cycle, andrep]acedasneededunﬁlZl days of
wwumghmmehpmdIﬁnuwmmmnnﬂwcmwofa?qhypﬂd;ﬂmmrmmMmvwﬂbe
required to deliver the drug(s) for the 21-day period. If desired a placebo patch may be

20 worn thereafter 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-
ddﬂynumumsﬁwrdameofhmnmzmghmnmnm(LHLummmmnhemw&nmmmneﬂhn
of esn-ogen is to inhibit the secretion of folhcle—stlmulahng hormone (FSH). Thus, when

25 a combination of 17-d-Ngm and estrogen is administered according to the invention,
. ovuhﬁonispnnmnwdbyhmﬂﬁﬁngﬂmcwuhkmyﬁmnuhmadm@mbyﬁmMﬁﬁngﬂw
~ growth of follicles. 17-d-Ngm administration is believed to be advantageous relative to
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15 The patches of this invention are matnx or monohﬂuc-type lammated structures.
Such transdermal patches are well known i inthe art. They comprise a matnx layer of the
drug(s) admixed with a pressure sensitive adhesive and a backing layer. The matrix
serves as both the drug feseﬁroix and the means by which the patch is affixed to the skin.

 Prior to use, the patch will also include an impermeable release liner layer.

20 The backing Layer is impermeable to the drug and other components of the matrix.
and deﬁnes the top face surface of the patch It 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 polyvinylchloride, polyvinylidene
chloride, polyolefins such as ethy_lehe-viny! acetate copolymers, pelyethylene, and

25 polWime, polyurethane, and poiyestcrs such as polyet!iylene terephthalate.

The pressure-sensitive adheewe 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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pol yi sobutyl ene ( PiBiutiorrdSifaciiRis pre¥fie ﬁhﬁn’i@i&h&iﬂ@% dothnieA@ally available under
tradenames such as GELVA™ and DURO-TAK™ from 3M.

Polyisobutylene adhesives are mixtures of high molecular weight (HMW) PIB

20 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

25 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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_ 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
15 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
.20 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 |
25 - 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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Fornmul ations of silicone adhesives that are useful in transdermal patches
are described in  replaced with ajesy pech (fort7 days) fotho duratiarpof the therepy.69 and

4,951,622. 5 . | | 7-d-.
in the matrix include 1%_pa&§§§&f%%é§&?#gg?%f£§%a§8§%§@go%% R s
estradi ol val erat e, trfaRderal gHtcharQiThe piceeduts wilbgbnedally involve formulatiag tiktrfatrix (i.c.,
estradi ol benzoate, and EE. EE is, a preferred estrogen for, use in .
conbi nati on mixing the adhesive, drug(s), permeation enhancer, and additives, if any), casting the
10 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.

15 . 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
20 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%
25 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 a2 3M 1022 polyester backing
s and dried. Skin flux tests were carried out on the resulting assemblies according to thé
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addi tives that i nprove the physical (e g., cold flow or
adhesive (e.g., tack, cohesive strength) " properties of the
matri x may be included. 25 _ The .pat ches descri bed above al so
are useful for providing hornone repl ace _ t herapy. When used
to provi de hornone replacenent therapy, the matrix is constructed
so as to provide an effective anount of 17-d- I\Igmihmm&m?@m for the
i nt ended pur pose. ' Typically, the matrix and therefore the patch
is constructed to pro¥ormidtionm about 150 t1-d-Ngm .about ER50
[err]g/day, and pref erably from about 175 to about 300 [err]g/day 17-d-Ngm
co- . 2%TG+4%OL 0.30£004 0.061::0.007
WD 96/ 40355 ) _ L
PCT/ US96/ 09396 2% TG +10% ML | | 0.3_9s=o._03  0.076+0.005

2% TG + 10% PGML 0.29+0.06 - 0.0571+0.009

3% TG 0.24:0.06 004320011

4% TG +15% ML 03820001  0.072+0.002

TG =thioglycerol  OL = oleic acid
ML = methyl laurate PGML = propylene glycol monolaurate
10 Exemple2 - | |
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
15 assemblies as in Example 1. The details of the formulations and the results of the flux
studies are reported in Table 2 below. - ' -



adnini stered with fromabout 5 to about 45 [err]g/day and preferably from
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al-ternative enbodi ment, the patch will adm nister from about 200
to about 350 [err]g/day, and preferably from about 175 to about 300
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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
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and appl ying the backing/release liner |ayer as the case nmay be.

As is ,apparent to tm_&n %EE SKi |Ephh he argz.dt%matri X
conposition having an eftrective anount of the drug di sperse EE
therein can be incorpor gt ed into (ygtri OUgy, Qi%ef I C@@§a§%d§3“ °@§693:'6cb07

t herefore, applicants are no imted to the enbodi nen

exenplified below. 15 Th | Quy ex furt
illustrate the inventiof. These e%mpl e@'&ﬂé‘lﬁ%’f@ 36786&304' nt eﬂ%oto(g“
limt the invention in any manner. Unless indicated otherw se, stated
per cent ages are by V\B| gﬁty 0-5 14%PGMJ 0.38):,8.04 0-070*0.01

EXAMPLES Exanple 1 20 Dur o- Tak 87-2287 is a
sol ution pol yacryl ate aéhesi ve av@$| abl % (BeP&ML; onal 0.58+0.05  0.062480h
and Chemical Co. Its nononmer conpositi o80:20: vinyl acetate, 2-ethyl hexyl

acryl ate, hydroxyethyl agrylate, d gl yci acry, It c i no
crosslinking égent. I t&gs av °|°IT%+ é'p”'ﬁfa 50&,%-(]1(13 s@ﬁﬁogﬁ in
et hyl acetate. M xtures of Duro-Tak 87-2287, 0.26%

al umi num acetyl acet onat & crossli fkér, %ML 17- f-Ris 08105 FE0745Q008
vari ous perneation enhancers were prepared. These m xtures wer e
cured and cast as a 1002nmicron t HEk (v6eTG-h%Mbnt o @7840.00022 84002 er
backi ng ~ and dried. Skin flux tests were carried out on the

esulting assendl | 0, eeot it Sl v VP
TC= Transcutanol |
Comparison studies were done on silicone adhesive-17-d-Ngm/EE patches using
5  twotypesof PVP: asoluble 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
10 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.



WD 96/ 40355 _
PCT/ US96/ 09396 procedure described in col. 7 of U S
5,252,334. HPLC was used to assay for 17-d-Ngm and EE. A Perkin*
El mer HPLC systemwi th Di edoarray detector set at 245 nmand 215
nm for 17-d-Ngm and EE, respectively. The nobile phase was 55% water, 45%,

acetonltrllewstg/szs;ow rate of 1.0 mM/mn. Retention tine %ﬂ%@éﬂﬁ&d 3.0

mn for 17-d Ngm and EE, respectively. Details

formul ations and the results of the flux tests are shown in
Tabl e 1 bel ow. Tabl e
1 . _ :
Fl ux([err] g/ cnf err] /Skin flux studies were carried out on thecabowd-de¢scribred assemblies as in
17-d- Ngm % T
0.30[err]0.04 Examplel. EM%P?WJW“‘“MWM@J‘S&%W&W%%GM
0.39[err]0.03 mpmedmmgegm@rr]o 005 2% TG + 10% PG
0.29[err]0.06 | 0.0571[ err] 0. 009 | . 3% TG
0.24[err]0.06 - 0. 043[err]0 011
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
5 Example 4

PIB solutions were prepared by dissolving VISTANEX L100, Vistanex LM-MS-
LC, and polybutene (Indopol H1900) in hexane. Suspensxons of PVP-CLM, 17-d-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
10 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 sibassembly. 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 repoﬂed in Table 4 below.

10



4% TG +15% M. 0.38[err] 0 001 0.072[err] 0.002
TG = thioglycerol OL = oleic acid M. = nmethyl |aurate
PGW = propyl ene glycol nonol aurate 10 Exanpl e 2 '
Silicone 4202 is a pol ydi net hyl sil oxane adhesive from Dow Corning. It was
m_ xed with 17-d-Ngm EE, 7% PVP (K30 from BASF, dissolved in n-propanol)

and vavoessmsnhancers. These mixtures were cast as aptHAssE09398N
thick (wet) layer onto a 3M . .1022 pol yester backing and dri ed.
Skin flux tests were carried out on the resulting 15 assenbl i es as
in Exanple 1. The details of the fornulations and the results of the flux
studies are reported in Table 2 bel ow V\D 96/ 40355
PCT/ US96/ 09396 2 2 3 N = z 3 8 8 3 S 3 Table 2
For mul ati on & 8 8 8F’:‘1x§[gr]§/_- &8 € 8
94.7- d- Ngm ' %EE§/ 2 3 %haflc_ 3 3 7% gm3 3 EE
4 | oM 1S196TE S S0.$5[@rF0DIS D. @69[err]0 007
6 . 0"5 5% M. +1% TG 0.600[ err] 0. 04 0. 043[ err] 0. 004
6 0.3 14% PGV 0.48[err]0.04 0.070[ err] 0. 01
ézssssggsa'.:zaggs
3
Y433 E3333333§¢ 3%
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6 0.5 . 14% (TC PGWL; 0.58[err]0.05 0.062[err]0.01

80: 20) *4 0.5 4% TG + 5% ML

0.64[err]0.01 0.078[err]0.01 4 0.5 2% M °
0.51[err]0.08 0.074[ err]0.008 2 0.5 2% TG
+2% M 0. 710. 09 0. 18[err]0.02 Contai ns 14% PVP rather ,
than 7% PVP. o a6asss  1C = Transcutanol Exanmpl e _3

Conpar i s'on'szuglﬁles Wwer e done on silicone adhesive- 7-d- Ngmrﬁf"ﬁaf’@ﬁ@s usi ng
5 two types of PVP. a soluble | ow nol ecul ar wei ght PVP desi gnat ed
PVP-K30 from - BASF and an insol uble crosslinked mcronized PVP

desi gnat ed PVP-CLM from BASF. PVP-K30 is dissolved in

absol ut e et han@xamplex§ ures of 17-d-Ngm EE and PVP- K30 were

prepared and silicone 4202..and nethyl .| aurate were added thereafter. The

n xture was bl ended ‘%?&PHPB?H?"“H&%”%F‘W f%%%%%ﬁ?ﬂ’?ﬂﬁd at a -~
thickness 10 e follss 3 ¥7p-cbtithol, A leaceeimlgetille J09¢ pYP.CY 9
PVP-CLM i s avaiafab_l e as mcronized solids. "Si[icone A?g%gegn Lg\%d%i" v?ere
bl ended t oget hedhssive (1:A2:5: e Vispanex L@} VistangrL MiNISeL GigPolybuichecZ dnastert 858G) e
added. The - LXture. d_pverni gh d casi. _onto a .3M 1022
li ner an’g dri ebsnggsogggl%;gomebz%%ng}'ﬁe%&,e&:yFac@fa&,ggdae&anoﬁ%wascastomoa

9 polyester release liner and dried at 70°C for 45 minutes. A polyester backing was applied

prior to the flux study. The flux sfpdy was conducted as described as in Example 1.

Tables

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

Example 6 _
" Transdermal patches having a matrix composed of PIB adhesive, PVP=CLM,
lauryl or myristy] 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
15 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
20 - minutes. The dried matrix weighed 7.5 mg/cm®. The matrix-release liner subassembly
was laminated to a polyester (Scotchpak 1012) backing. Another subassembly was
faminated 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.
25 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



WD 96/ 40355 _ : ’

PCT/ US96/ 09396 Skin flux studies were carried out on
t he above-described assenblies as in . Exanpl e 1. The details of
these fornulations and the results of the skin flux tests are

reported in Table 3 bel ow.

Table 3 WO 96/40355 ] - Fl ®CT/US96/09396
~([err]lg/lcnferr] /hr) - For mul ati on 17-d - Ngm

EE 0.1% EE, 1% 17:d-Ngm 5% M., 0.49[err]0. 02

0.05[err]0.002 7% PVP-CLM 86.9% si |l i cone 0. 1%E, 1%

17-d-Ngm 5% M., 0.37[err]0.07 0. 04] e%OOS 7%

PVP- K30, 86. 9% si |l i cone 5 anple 4

Pl B sol utions were MatheForslulagionli ssdSkinng VI STANEA-Ng®BluxVi st aEBquxM M-
LC, and pol ybutene (I ndopol H1900) iPermeabiite. Sug/aﬁm ons of Py

17-d- Ngm EE _and_ vari ous hancers in hanol / et hyl acetate were
preparned. The PIB sH-83% &1B vas eﬂ’w added 9§5t he drug susB@ﬁsi ons and
the resul ting m xt ujes pypLeLighor oughifediimended. gige 10 gigst ures were

cast as a 10 m | thick (wet) layer onto release liners and dried at 70C for
40 nin. Saranex 201615%dB ng was | arflighted to t Ad2subassenbl y. 088i n f1 ux
studi es were 59 latiihdti@el out on these assenblies as in Exanple 1. The
details of these asse 1es and the results of the skin flux

studi es are reportegygdpigbl e 4 bel quw 020 - 0.03
20% PVP-CLM Medium 0.55 0.08
0.2%EE
2% 71-d-Ngm
7% laury! lactate

72.8% PIB - 0.64 009
20% PVP-CLM

02EE

2% 17-d-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
5 the scope of the following ;:_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
5 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 claim 1 wherein said amount is 175 to 300 pg/day.
3. The patch of claim 1 wherein the pressure sensitive adhesive is a solution

10 polyacrylate, a silicone, or polyisobutylene.
4. The patch of claim 1 wherein the matrix layer contains a skin permeation
enhancer. '

5. The paich of claim 4 wherein the skin permeation eshancer is selected
from the group consisting essentially of a lactate ester of a C,2 to C, 3 ahphatlc alcohol,

15 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 -

20 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.

25 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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i i

and matri x suitable for

‘as follows. 2% | 7[err]- est r leacet Y 20% PVP- CLM and
76% PI B adhesi v . Vi nex L100: Vi stanex LM Ms-LC
Pol ybut ene: ZoneWD96/4855G) 5 i s dissolved in a conbi naCTmse09396
hexane, ethyl acetate, and ethanol. It was cast ontoe--a polyester
rel ease |iner and dried at 70€ for 45 minutes. A pol yest er backi ng was
appl i ed priorto the flux study. The flux study was conducted as

described as in Exanpl eqd. . . . .
Table 5 _l&. Thepawhofgfxél}giw&eremtheestrogen:sanesuadml.

Flux ([err]g/cnferr]/hr]1.  The patch of claim 10 wherein the esttddiol-idethinyl estradiol or 17-B-
0.10 . 71 -[err]-estradi ol
0.20 10 MI e 6 Transder mal patches having a

mat i x composed of Pl B pgeSiimcRYPaRk1 whersin the strodidlis hin edBiigP! Y

| actate, 17-d-Ngm and EE were 'nade as fol
17-d- Ngm and EE wer e di $30l VE&t patch of tlgim 32 whertia said dmobmt i9113-161300 pg/day of V1-

égl | evill el, a&tesvt ?ea%%{mwa%ﬂ‘?h(ﬁgﬂgé g@%}' %ﬂmégftf\]/ﬁf 'IK Xf sol ution

of the PIB adhesive (1:p44 imlafRofbiaitd1 Myhérd B estradiol is 17-B-estradiol.
LM M5-LC: | ndopol H1900) i n hexane was added to the steroid solutions with

vi gor ous i xlilg Thepatsh aficlaim b4 whévinshid amoum i1 751308 pghlay ofiz:s

added slowy to the fin Th ture were cast onto
a rel ease |iner ang @’W‘?ﬁ“&'ﬁfemwm ﬁfh'& 1 i nut es.
The dried nggrix wei ghege.7. STHEpateRbEElRin 11T WRertiB ithe skinl (RiBe%i8n ehlMber is selected
subassenbl y was |amnated to a polyester (Scotchpak 1012)

backi ng. Anot her sfromshegiony consisting essentially of 4 lagtats gsterpf a €1 nto{Ge akinhatic alcohol,
; Itoﬁlayggtcﬁlr nlga)altggeﬁrbﬁmmﬁizaga was Sp{ole: ggsteol It Egr n\gﬁ\?\o\r/g?YSSer assenbly I (r)om
| give a S layEr. coTipqatchef clhim bwkereig Alreckkinpemneation enhancer is lauryl
mat r i X/ nonwoven/ adpe5| ve matri x/rel ease |iner.
15 18. A method of prevemmg 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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25 Skin flux studies: were carried out on these patches as

described in Exanpl e T: Petatls of the patches and the resul ts
of the flux studies ar or}}eg o] '[abJe 5 bel ow.
12 Vo 96/ T ET HAS BEEN
PCT/ US96/ 09396 "" mm”m } SHE Tabl e 6
Mat ri x Formu e OKI d- EE f :
PermeabllltyW4 err ]g/cr‘r{err]/hr [err]g/cn{err]/‘%#é"sm%
72.85% PI B Low #7100, 23 0.02
20% PVP- CLM Medium . ‘. 0.45 0. 05
0. 15% EE H gh - 0.82 0. 08
5% | auryl | act aa&emwmdbemgmpﬁdﬁqlbemdlﬁuﬂonﬂcommmwnmththeshnofam
0.03 20(V \/P-
0. 08 fof-atiseran ogyltion HERIAE enount of ey Siekiai
72.8% PI B estmgento smdskm. 0. 64
20% PVP- CLM 0.2 2% Jﬁ 5% rryrl styl
| act at e - 24, Thepatchof claim 23 the pressure sensitive adhestve 1sasoluuon

5 ‘polyacrylate, a silicone or polyisobuitylene.

25.  The patch of claim 24 wherein the matrix layer 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-
10 - - 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.
15 - 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.
20 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-deacteyl norgestimate
25 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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dlflcatlons of the above-descri bed nDdes for carrying out the invention

t hat are obvious to those of skilll 'in'the field of transdernal

pat ches are intended to be within 5. —the scope of the follow ng

cl ai ms. : THIS SHEET HAS BEEN 13
CLAI M5 1. A rans@g&;ﬂg{cm C r preventing
ovulation in a \Mﬂﬂ“@iﬁmrl si ng: . a bap&Tmssdeows’ ;
and

| 37.  The method of claim 34 wherein the estrogen is ethiny] estradiol.

. | 38.  The method of claim 34 wherein said amount of 17 deactey] norgestimate
is about 175 to 300 pg/day and the amount of ethinyl estradiol is from about 10 to
- 35 pg/day.
Thi T
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b)- a matrix Iayeﬁocm_w‘jugg, the backing layer, the rr’i xPWUSc%/s@@}g‘
a5 : - mxture ONgE/-deacetyl norgestimate and a¥es Itive

aglhesi ve conprising at _ | edst”” orie of a silicone wﬂﬁg 16 JUL 'g‘
pdl yi sobutyl ene, and bei ng adapted to be in diffusi onal

comuni cation with the skin of the woman and to adm nister an : '

ovul ation-inhibiting - anmount of 17-deacetyl norgesti mate.

2. The patch of claim1l wherein said amount is 175.to 300 [err]g/day. 10
3. The patch of claim1 wherein the presgs sensitive adhesive is a

pol yi sobut yl ene. o 4. Mm of claim1l wherein the
matrix | ayer contains a skin- per meati on enhancer.

5. The patch of claim 4AVW@§dﬁdﬁatﬂwclﬁféf?temiﬂ§%bﬁlmimﬁmmﬁiné@nﬁiﬁ@Gt ed
15 fromthe group consisting essentially of a lactate ester of a

Clerr] to C[err] alipRhti cabackinglayer; angdl cohol, ol eic acid, and PGWL.

Poctarars PAtEn o ! 8 U bRk ndeiGinR hEnRIITAe e SARRIGR: bkl '

| act at e. _ er na entrn

ovul ation 5 n a waiisresTIrdeacstyl norddstimate and a pressure sedpitive adhebiae kbmgrisiay i ;
and ' b), ..a matrix_ layer underlying the backi n@usl_ ayer,
the matrix | ayer least one of a silicopgand; polyispbutylang; apd being adaptedtochetin diffusional

norgestimate, an Qe : L adhasi y.
Corpr i ng af | esnsRRan B o RS Foman and o adpiiBERN BB ARATHIR,
adapted to be i namoiuitwfil Brishcepyd Mvtgestimadte.on Wi th the skin of the woman and
to co- 25 -adm ni_ster_an ovul ation-inhibitjing amount of 17-deacetyl
norgesti mate and estr 8genri. The patch of claim 1 whereingaid amopptis 128 f30bie/davai m 7
wherein t pressure gensi iy ) [« ' . Q- Vi e.
9.  -Fh efbﬁat ch of ol 3im 8%%@?@%@#@61%???’% ‘P%@%?S“Eeosﬁpg*‘%és‘?@%&?insean

per neat.i on enhanpgeélyisobfitylene. 10. The patch of claim9 wherein

the estrogen is an estradigﬂj. - . .. . . .
4. e patch of claim 1 wherein the matrix layer contains a skin

permeation enhancer. _
5. The patch of claim 4 wherein the skin permeation enhancer is selected
15 _ from the group consisting essentially of a lactate ester of a C;; to C,; aliphatic
alcohol, oleic acid, and PGML. |
6. The patch of claim 5 wherein the skin permeation enhancer is lauryl
lactate. |
7. A transdermal patch for preventing ovulation in a woman comprising:'..
20 a) a backing layer; and |
| b) a matrix layer underlying the batkir;g layer, the matrix léyer
comprising a mixture of 17-deacetyl norgesti‘maté, an estrogen, and a pressure
sensitive adhesive comprising at least one of a silicone and polyisobutylene, and being
adapted to be in diffusional communication with the skin of the woman and to co-
25 administer an ovulation-inhibiting amount of l7-dea6etyl norgestimate and estrogen.
8. | The method of claim 7 wherein the pressure sensitive adhesive is a
polyisobutylene. | _
9. The patch of claim 8 wherein the matrix layer contains a skin
permeation enhancer: |

30 10.  The patch of claim 9 wherein the estrogen is an estradiol.
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11, The patch gjchppjowmlr@mv\herel n the estradiol is ,‘II nWSa@@/cﬂg 39‘

17- p- adi ol The patch of

claim 11 wherein the estradiol is ethinyl “estradiol. '
13. The patch of claim 12 wherein said anount is 175 to gms g/LQ/JUL 97‘
17- 5 deacteyl norgestimate and from 10 to 35 [err] g/ day of

et hinyl estradiol. 14. The patch of claim1l 1 where
the estradiol is 17-[err]-estradiol. - 15. The patch

Ceaceryl mar gect o it TR STdR L vRaRas oh50H el sern o7+

16. The patch @fgddidi m 11 wherein the ski n perneation enhancer

sel ect ed 10 fromthe group consisting essentially of a | act ate
ester of a Clerr] to @.err]mgpatglh@ﬁqlgmllwheremthe eSﬁ&@Db@HMyledmlam d,

and PGWL. at.ch . f cla
skin per meati on enhand@r Fs(hTE‘ﬁ?%/?fcla‘m Jost eremn said {[13 17510  ig/day t}e”_
Hﬂrésﬁiuﬁgl 15

18. A ‘mej hod OﬁeﬁﬁYﬁ&fgbﬁﬂnﬁé’Mﬁdﬂﬂo 't6‘3§‘{1 _
admi ni stering an ovulation-i1nhi biting anount of° 17-deacetyl norgestimate

transdermally to the MnanThepmlaoﬂnhunbdwhnrpthessMghdxsﬂ%ﬁwstadxbl

17- deacetyl - estimat.e a4n\9h g sure sensitive adhesiyve
conprising at |east oh® ofﬁlg g“}t?lf%tﬁ%m erel am"Hst& 52 %Ye?fé

19. The net hod rg}s}#n tﬁ?&n i 300 [err]g/day.
20 dQJZCS{.&iﬁé rret#%ﬁ{o p?g\;gg?g}ﬁgﬁguﬁgﬁéﬁ&?}n a wonman

conpri tsi ng co- Sdm’ nsi@ri n@heamtdwﬁdaxt'nnﬁ' whr.;lelhlthadskgl parmaat:omdnht échedlsasebm%pd
nor gest i e and_an estr.qge ransde 0 ran, from
R rmtr x Rompr i s 5 e Bropp gusigiag pieentall of a 1hcs ester e f CHOVBBRAS ot .

an estrogen, andapopeRsidEidSapspGMYe adhesive conprising at _
| east .one of a silicone and polyi sobutyl ene. 25 21. The

met hod of claim20 whét.ei nThétpateimﬁchgmrﬂdwherelhrﬂlqdlmematwnlenhancens lauryl
- 22. The met hod, of .cl ai m 21, wherein said amount is 175 to 300 [err] g/ day

of = lagtate o ac t eyl norgestimate and from 10 to 35 [err] g/ day of
ethinyl estradiol. 18 A method of preventifgovulatfonlih @R E3mpPRingh f OF
provi di ng hornDne repl acenent therapy In a worman conpri si ng:
30 15 administering anaxyhlatxgn-ﬁrdyhmpg amount of 17-deacetyl norgestimate

'transdexmally to the woman, from a matrix comprising a mixture of 17-deacetyl

norgestimate and a pressure sensitive adhesive comprising at least one of a silicone

and polyisobutylene.
- 19. The method of claim 18 wherein said amount is 175 to 300 pg/day.
20 20. A method of preventing ovulation in a woman comprising co-

adminstering an ovulation-inhibiting amount of 17-deacetyl norgestimate and an
estrogen transdermally to the woman, from a matrix comprising a mixture of 17-
deacetyl norgestimate an estrogen, and a pressure sensitive adh_esi#e comprising at
least one of a silicone and polytsobutylene |
25 ' 21.  The method of claim 20 whetein the estrogen is ethinyl estradiol.
22.  The method of claim 21, wherein said amount is 175 to 300 pg/day of
17 deacteyl nbrgestimate and from 10 to 35 pg/day of ethinyl estradiol.
23. - A transdermal patch for providing hormone replacement therapy ina
' woman comprising: ' |
30 a) a backing layer; and

-
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b) a matrix 'M&o“ﬁ:’i&%' ng the backi ng | ayer, th!rat mm&r96/0939‘
conprising a mxture deacetyl norgestimate, trogw%g 16JUL39
pressure sensi tive adhesive conprising at |east or¥ a
si'l i cone and pol yi sobutyl ene, and bei ng - adapted to be in

di f fusi onal comunication wth the skin of the woman and to 5

coadm ni ster an therapeutic anount of 17-deacetyl norgestimate and estrogen

to said ski n. 24. The patch of claim23

wherein the pressure nsi yl ene.

25. The patch of cl élin\/\%e(?l g?e?%h‘]&l}}mg[t?if)lgaq ayer thggilaﬁ-g faapéi{q n 10
perneation enhan&ﬁﬁpnsmgamixture of 17-deacety? Borgestibife, I&ﬁfe@ti’ogéﬁ @idal presshrewher ei n

the estrogen is an estradiol. 27. The patch of claim 26
wherein the estr semsigive pdhesiveicampriging ptlgashpnexf ajsiliqoae apd polyisobutylene, and being
estradi ol .

estradiol is ethi ny edetgtbF ui:ldlﬂl%gt’_nﬁi cg%mg&l &ithﬁie%m&wgﬁi%gﬁ& of claim:

28 wherei 15 t he assudiiinioter dn'thepeitiz)dmonart gfttdeatstyl norgestimate and estrdgen®d ald t o

300 [err]g/day and the anount of ethinyl estradiol is from10 to 35
[err]g/day. . skin. The patch of claim27 wherein the
estradiol is 17- [err] est (.
clai m 30 wherein the anoun?geg#aq%f(%%%ln erli%rrlgt;hesptresﬂ?ré sensn&%dﬂ@sﬁ%\s% from
175 to 300 [ err] pélgisphutyiend. he armunt of 17 [err]-estradiol is from 30 150

[err]g/day. 20 The patch of claim?27 wherein the skin
per meat i on enhancer i 3.sel 'E’??(B?G"h of claim 24 whereip feymalriy laygncontaing & gkin g
essenti al4 of a (Jerr] to (Jerr] aliphatic

al cohol , 1(9|YEI c a , ande@% 33. The patch of claim

32 wherein t he skr n pmneammt&rﬁfmaslwhdraumelestrogemsanestraﬂﬁ:ht ate. 25
34. -A method of providing hornone repl acenent therapy in.a woman

conpri si ng adni ni sterthg alberatehficlain 29 whersin ghe estrady dééﬂ‘wylﬁﬁa&@ﬂ e

transdernal |y to.@ den, froma matrix conprising a mxture of 17-deacetyl
nor gesti mat e and a pressure sensitive adhesive conprrsrng at | east one of a
silicone 28.  The patch of claim 27 wherein the estradiol is ethinyl estradiol. '

15 29.  The patch of claim 28 wher'ein the amount of 17-deacteyl norgestimate
s from 175 to 300 p.g/day and the amount of ethinyl estradiol is from 10 to 35 p.g/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 pg/day.
20 32.  The paich of claim 27 wherein the skin permeation enhancer is selected
- from the group consisting essentially of a lactate ester of a C,, to C,4 aliphatic B
alcohol, oleic acid, and PGML.
33.  The patch of claim 32 wherein the skin permeation enhancer is lauryl
lactate. | -

25 34. A method of providing hormone replacement therapy in a woman
comprising administering a therapeutic amount of 17-deacetyl norgestimate
transdermally to a woman, from a matrix comprising a mixture of 17-deacetyl
norgestimate and a pressure sensitive adhesive comprising at least one of a silicone
-and polyisobutylene |

30 35.  The method of clalm 34 wherein the amount of 17-deacteyl

' norgestimate is about 175 to 300 pg/day.

16 ' .
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and pol yi sobut yIpgRex.. ’/20“,340 _ - 35. The neth of PWU&Q ﬁwlrg 939‘
t'he amount of 17-deac I nor esti mate is a
ggr r] g/ day. v iﬁé&'ﬁg) 16 JUL '97

A nethod of providing hornone repl acerrent t her apy |n a woman
conprising co-administering a therapeutic amount of 17-deacetyl
nor gestimate and an estrogen transdernmally to the wonman, from a
matrix conprising a mxture of 17- deacetyl norgestimte, an

esLrogen. and a pressire SER3lion i pRUNR) iimGAIRElaRbAG: theras) in paorad ©25¢

one of a silicone and polyi

clai m 34 wher ei Reohipgisigicodfiinisterify dihkpdpedtis dndstinbbf 17-deacetyl norgestimate andtn
The met hod of claim 34 wherein-said anmount of 17 deacteyl

norgestimate i s esyegan tapsdarpatinte the WomgnfEgm 4 seatix compRsing a gixtakeraf 7t
estradiol is fra oyt 0 39.
A transder mal @a%etyfl nor: ePtér\r/lg‘l%t# egvs&g%etnr anf’dIS %r%gsq.ll'eg! qﬁﬁVe Qtﬁleswe com%nsmg at

wormah conp
a) a bscki ng leay 61ic ofadsilicone and polyisobutylendd) a matrix I ayer underl yi ng
t he backing layer, the matrix | ayer nprising a_mxture, of: -

17- deacetyl norgesti rdt e; '@e@ﬁﬂ;ququﬁ:gaﬁéﬁ@em@mogen 1s ethiny] gstradiol; ve
dh d | | d b
adhesive; and pol yvi gl pY#Qld Lﬁjﬁlﬁclém%rt ﬂb{ﬁfgkgﬂ%toﬁ#%f'ﬁ d@%e to be

in 15 di f fusi onal comruni cati on Ww and to
adm ni ster an  norgestimatedy abboiit 1 P3'toi 300igidalyagd dieRiniunoédf etingleaaadiyl is from
norgesti mate. -
about 10 to 35 pg/day. ' '
10 . _ 39. A transdermal patch for preventing ovulation in a woman comprising:

a)  abacking layer; and
b) a matrix layer underlying the backing layer, the matrix layer
compﬁsiﬁg a mixture of: 17-deacetyl norgestimate; a polyisobutylene pressure =
sensitive adhesive; and polyvinyl pyrrolidone, wherein said matrix is adapted to be in
15- diffusional communication with the skin of the woman and to adminisfer an
ovulation-inhibiting amount of 17-deacetyl norgestimate.
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