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Title
Dermal Delivery Compositions and Methods

Field of the Invention

This invention is in the field of transdermal delivery of steroid hormones.

Background of the Invention

Various adhesive matrix compositions have been developed for transdermal delivery of
steroid hormones. For example, U.S. Patent No. 7,384,650 describes a transdermal hormone
delivery system that utilizes an adhesive composition comprising a pressure sensitive

adhesive (PSA), a humectant, a skin permeation enhancer, an estrogen and a progestin.

U.S. Patent Publications 2010/0292660 and 2010/0255072 describe transdermal delivery
systems that can be used, among other ways, in conjunction with the PSA matrix described in

US 7,384,650.

The above-cited patent and patent applications are incorporated by reference as though fully

set forth herein.

Summary of the Invention

This invention relates to a polymeric matrix useful in a transdermal delivery system for

transdermal delivery of a progestin, in the absence of an estrogen.

One aspect of the invention features composition for transdermal delivery of a progestin that
comprises: (a)a carrier, (b) a progestin, (c) a skin permeation enhancer and (d) an anti-
oxidant, wherein the composition comprises a component that contributes to degradation of
the progestin, wherein the component is one or more of an organic solvent, polyvinyl
pyrrolidone (PVP), or a PVP copolymer. In one embodiment, the carrier is a polymeric
pressure sensitive adhesive. In one embodiment, the component that contributes to
degradation of the progestin is one or more of PVP, polyvinyl pyrrolidone/vinyl acetate
(PVP/VA), or dimethyl sulfoxide (DMSO) and the anti-oxidant is not an estrogen or is

additional to an estrogen.

The progestin can be desogestrel, dihydroprogesterone, drospirenone, ethynodiol acetate,

ethynodiol diacetate, etogestrel, gestodene, gestogen, 17-hydrogesterone,
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hydroxyprogesterone caproate, 3-keto-desogestrel, levonorgestrel, medroxyprogesterone
acetate, medroxyprogesterone diacetate, megestrol, megestrol acetate, normegesterol,
norelgestromin, norethindrone (i.e., norethisterone), norethindrone acetate, norethynodrel,
norgestimate, norgestrel, 19-nortestosterone, progesterone, nestorone, methoxyprogesterone,
or dl-norgestrel, or any combination of two or more of said progestins. In certain

embodiments, the progestin is levonorgestrel or norethindrone acetate.

The anti-oxidant is selected from Vitamins A, C, D, and E, carotenoids, flavanoids,
isoflavanoids, beta-carotene, butylated hydroxytoluene (“BHT™), butylated hydroxyanisole
(BHA), glutathione, lycopene, gallic acid and esters thereof, salicylic acid and esters thereof,
sulfites, alcohols, amines, amides, sulfoxides, surfactants, or any combination thercof. In
certain embodiments, the anti-oxidant is sodium bisulfite, sodium sulfite, isopropyl gallate,
Vitamin C and E, Irganox 1010, Irgafos 168 or BHT or any combination of two or more of
those anti-oxidants. In certain embodiments, the anti-oxidant comprises one or more phenolic
anti-oxidants. In particular, the anti-oxidant is BHT, pentaerythritol tetrakis(3-(3,5-di-tert-

butyl-4-hydroxyphenyl)propionate), or tris(2,4-di-tert-butylphenyl) phosphite.

In certain embodiments, the polymeric carrier is a pressure sensitive adhesive (PSA) selected
from a polyacrylate adhesive, a polyisobutylene adhesive, or a silicone adhesive. The PSA
may be polymerized by free radical polymerization. For instance, the PSA can be a
polyacrylate adhesive. The PSA may comprise a 2-cthylhexyl acrylate co-monomer. The

polyacrylate adhesive can further comprise about 50 to 60% w/w vinyl acetate co-monomer.

In certain embodiments, the skin permeation enhancer comprises one or more of: alcohols;
alkanones; amides and other nitrogenous compounds; 1-substituted azacycloheptan-2-ones;
bile salts; cholesterol; cyclodextrins and substituted cyclodextrins; ethers; saturated and
unsaturated fatty acids; saturated and unsaturated fatty acid esters; saturated and unsaturated
fatty alcohol esters; glycerides and monoglycerides; organic acids; methyl nicotinate;
pentadecalactone; polyols and esters thereof; phospholipids; sulfoxides; surfactants; terpenes;
and combinations thercof. In one embodiment, the skin permeation enhancer comprises an
organic solvent. In some instances, the organic solvent is DMSO. In certain embodiments,
the skin permeation enhancer comprises one or more of: DMSQ, a fatty (Cg-Cy) alcohol ester

of a hydroxy acid, a lower (C;-C,) alkyl ester of a hydroxy acid, and a C4-Cg fatty acid. Ina
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particular embodiment, the skin permeation enhancer comprises one or more of: DMSO,

lauryl lactate, ethyl lactate, and capric acid.

The above-described composition can also include a humectant. In certain embodiments, the

humectant is PVP or a PVP co-polymer, such as PVP/VA.

In various embodiments of the above-described composition, the progestin is present in a
concentration based on weight of the composition of 0.1% to 3.0% or 0.2% to 2.0% or 0.5%
to 1.5%. The skin permeation enhancer can present in a concentration based on weight of the

composition of 1% to 50% or 2% to 40%.

In certain embodiments, the anti-oxidant in the composition includes BHT. The BHT can be
present in a concentration based on weight of the hormone of 10% to 500%, 20% to 200%, or

50% to 150%.
In certain embodiments, the composition may be one that does not comprise an estrogen.

In certain embodiments, the anti-oxidant in the composition is pentaerythritol tetrakis (3-(3,5-

di-tert-butyl-4-hydroxyphenyl) propionate) or tris (2,4-di-tert-butylphenyl) phosphite.

Another aspect of the invention features a transdermal drug delivery device that comprises:
(a) a transdermal composition as summarized above, which comprises a PSA and has a skin
contacting surface and a non-skin contacting surface; (b) a release liner adjacent the skin
contacting surface of the transdermal composition; and (c) a backing layer adjacent the non-

skin contacting surface.

Another aspect of the invention features a method of improving the stability of a progestin-
only transdermal delivery composition that includes an oxidizing agent. The method
comprises adding an anti-oxidant other than an estrogen to the composition. In certain
embodiments, the oxidizing agent is one or more of an organic solvent, PVP, or a PVP
copolymer. In certain embodiments, the composition comprises a PSA. The progestin can be
desogestrel, dihydroprogesterone, drospirenone, ethynodiol acetate, ethynodiol diacetate,
etogestrel, gestodene, gestogen, 17-hydrogesterone, hydroxyprogesterone caproate, 3-keto-
desogestrel, levonorgestrel, medroxyprogesterone acetate, medroxyprogesterone diacetate,
megestrol, megestrol acetate, normegesterol, norelgestromin, norethindrone (norethisterone),

norethindrone acetate, norethynodrel, norgestimate, norgestrel, 19-nortestosterone,
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progesterone, nestorone, methoxyprogesterone, and dl-norgestrel or any combination of two
or more of said progestins. In particular, the progestin is levonorgestrel or norethindrone

acetate.

In certain embodiments of the method, the anti-oxidant is selected from Vitamins A, C, D,
and E, carotenoids, flavanoids, isoflavanoids, beta-carotene, butylated hydroxytoluene
(“BHT”), butylated hydroxyanisole (BHA), glutathione, lycopene, gallic acid and esters
thereof, salicylic acid and esters thereof, sulfites, alcohols, amines, amides, sulfoxides,
phenolics or surfactants, or any combination of two or more of said anti-oxidants. In
particular, the anti-oxidant is sodium bisulfite, sodium sulfite, isopropyl gallate, Vitamin C
and E, Irganox 1010, Irgafos 168 or BHT or any combination of two or more of said anti-

oxidants.

In certain embodiments of the method, the polymeric carrier is a PSA selected from a
polyacrylate adhesive, a polyisobutylene adhesive, or a silicone adhesive. The PSA may be
polymerized by free radical polymerization. For instance, the PSA may be a polyacrylate
adhesive. The PSA can comprise a 2-ethylhexyl acrylate monomer. The polyacrylate

adhesive can further comprises about 3 to 60% w/w vinyl acetate monomer.

In various embodiments of the method, the skin permeation enhancer in the composition
comprises one or more of: alcohols; alkanones; amides and other nitrogenous compounds; 1-
substituted azacycloheptan-2-ones; bile salts; cholesterol; cyclodextrins and substituted
cyclodextrins; ethers; saturated and unsaturated fatty acids; saturated and unsaturated fatty
acid esters; saturated and unsaturated fatty alcohol esters; glycerides and monoglycerides;
organic acids; methyl nicotinate; pentadecalactone; polyols and esters thereof; phospholipids;
sulfoxides; surfactants; terpenes; and combinations thereof. In certain embodiments, the
enhancer comprises an organic solvent. In particular, the organic solvent is DMSO. In
certain embodiments, the enhancer comprises one or more of: DMSO, a fatty (Cg-Cy) alcohol
ester of a hydroxy acid, a lower (C;-Cy) alkyl ester of a hydroxy acid, and a Cs-C;5 fatty acid.

In particular, the enhancer comprises DMSO, lauryl lactate, ethyl lactate, and capric acid.

In certain embodiments of the method, the composition further comprises a humectant. The

humectant may be PVP or a PVP co-polymer, such as PVP/VA.
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In various embodiments of the method, the progestin is present in the composition in a
concentration based on weight of the composition of 0.1% to 3.0% or 0.2% to 2.0% or 0.5%
to 1.5%. The skin permeation enhancer is present in a concentration based on weight of the

composition of 1% to 50% or 2% to 40%.

In various embodiments of the method, the anti-oxidant in the composition is BHT. The BHT
may present in a concentration based on weight of the hormone of 10% to 500%, 20% to

200%, or 50% to 150%.

In various embodiments of the method, the anti-oxidant in the composition is pentaerythritol
tetrakis (3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate) or tris (2,4-di-tert-butylphenyl)
phosphite.

These and other embodiments, which are more fully described below, are meant to be

illustrative and not limiting of the invention.

Detailed Description of the Invention

The present invention is useful in delivering a progestin hormone to a patient that can benefit
from progestin-only hormone supplementation, i.e., delivery of a progestin with or without
concomitant delivery of an estrogen. In an aspect of the present invention, the progestin, in
particular, levonorgestrel, is stabilized, i.e., protected from degradation, by incorporation of
an anti-oxidant. While ethinyl estradiol itself has anti-oxidizing activity, it is contemplated in
accordance with this invention that if an estrogen is present, then a further anti-oxidant that is
not an active pharmaceutical ingredient, e.g., that is not ethinyl estradiol or other hormone, is

included in the transdermal composition.

As discussed further hereinbelow, certain components of a transdermal composition, such as
the transdermal compositions described in US 7,384,650 and hereinbelow, have been found to
contribute to degradation of levonorgestrel. Such components include the polyacrylate
pressure sensitive adhesive (“PSA”), the PVP humectant (¢.g., PVP/VA), and the dimethyl
sulfoxide skin permeation enhancer. Incorporation of an excipient that functions as an anti-
oxidant can protect the progestin from degradation, i.e., it can slow degradation of the

progestin, and thereby increase the shelf life of the composition.
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Progestin-containing Transdermal Composition: The composition for transdermal delivery,
i.e., systemic delivery through the skin, comprises a progestin, an anti-oxidant, a skin
permeation enhancer and a carrier. The composition does not necessarily comprise an
estrogen, If it does not, it may be referred to as a “progestin-only transdermal composition”.
The composition optionally also comprises excipients such as gelling agents, plasticizers,
humectants, buffers, and the like. The composition can be formulated and applied to the skin,
for instance, as a gel, an ointment, or a spray, or it can be contained within a transdermal
delivery device, such as a patch, in which the composition is contained, for example, within a
reservoir by a semi-permeable membrane or as a soft polymeric matrix that is in direct contact

with the skin, i.e., that is firm enough that a reservoir membrane is not required.

In an illustrative embodiment of the invention, the composition is a polymeric matrix
comprising a polymer such as a pressure-sensitive adhesive (PSA) as a carrier, the progestin,
the anti-oxidant and the skin permeation enhancer. The polymer can be a pressure sensitive
adhesive ("PSA") that forms a biologically acceptable adhesive polymer matrix capable of
forming adhesive active-containing thin films or coatings through which the progestin can
pass into the skin. Suitable polymers are biologically and pharmaceutically compatible,
nonallergenic, insoluble in and compatible with body fluids or tissues with which the device is
contacted. The use of water soluble polymers is generally less preferred since dissolution or
erosion of the matrix would affect the release rate of the progestin as well as the capability of
the dosage unit to remain in place on the skin. So, in certain embodiments, the polymer is

non-water soluble.

Suitable progestin transdermal compositions are disclosed, e.g., in US 7,045,145, US
7,384,650, US 20100255072, US 2010292660, and US 20100178323, all of which are
incorporated herein by reference as though fully set forth.

Polymers used to form a polymer matrix in the progestin-containing layer can have glass
transition temperatures below room temperature such that they are soft and pliable at room
temperature. The polymers are preferably non-crystalline but may have some crystallinity if
necessary for the development of other desired properties. Cross-linkable monomeric units or
sites can be incorporated into such polymers. For example, cross-linking monomers that can

be incorporated into polyacrylate polymers include polymethacrylic esters of polyols such as
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butylene diacrylate and dimethacrylate, trimethylol propane trimethacrylate and the like.
Other monomers that provide such sites include allyl acrylate, allyl methacrylate, diallyl

maleate and the like.

PSAs that can be used to form the adhesive composition are typically polyacrylate,
polyisobutylene, or silicone adhesives. A useful adhesive polymer formulation comprises a

polyacrylate adhesive polymer of the general formula (I):

H
H
H
0) 0)
R
- - x

wherein X represents the number of repeating units sufficient to provide the desired properties
in the adhesive polymer and R is H or a lower (C;-Cyy) alkyl, such as ethyl, butyl, 2-
ethylhexyl, octyl, decyl and the like. The adhesive polymer matrix can comprise, for instance,
a polyacrylate adhesive copolymer having a 2-ethylhexyl acrylate monomer and
approximately 50-60% w/w of vinyl acetate as a co-monomer. An example of a suitable
polyacrylate adhesive copolymer for use in the present invention includes, but is not limited
to, that sold under the tradename of Duro Tak® 87-4098 by Henkel Corporation ,

Bridgewater, N.J., which comprises vinyl acetate co-monomer.

Progestins: Progestins useful in the practice of the present invention include desogestrel,
dihydroprogesterone, drospirenone, ethynodiol acetate, ethynodiol diacetate, etogestrel,
gestodene, gestogen, 17-hydrogesterone, hydroxyprogesterone caproate, 3-keto-desogestrel,
levonorgestrel, medroxyprogesterone acetate, medroxyprogesterone diacetate, megestrol,
megestrol acetate, normegesterol, norelgestromin, norethindrone (i.e., norethisterone),
norethindrone acetate, norethynodrel, norgestimate, norgestrel, 19-nortestosterone,
progesterone, nestorone, methoxyprogesterone, and dl-norgestrel or any combination of two

or more of said progestins. Of particular interest are levonorgestrel and norethindrone and
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norethindrone salts, e.g., norethindrone acetate. Levonorgestrel is a potent progestin on a
weight-dose basis and may be selected for that or other reasons. The progestin is typically
present in a concentration based on weight of the transdermal composition (i.e., wt%) of 0.1

to3 % or 0.2 t02.0 % or 0.5-1.5 %.

Estrogens: Estrogens useful in the practice of the present invention include, without
limitation, ethinyl estradiol, 17-beta-estradiol, estradiol-3,17-diacetate; estradiol-3-acetate;
estradiol 17-acetate; estradiol-3,17-divalerate; estradiol-3-valerate; estradiol-17-valerate; 3-
mono-, 17-mono- and 3,17-dipivilate estradiol esters; 3-mono-, 17-mono- and 3,17-
dipropionate estradiol esters; 3-mono-, 17-mono- and 3,17-dicyclo pentyl-propionate estradiol
esters, and estrone. Of particular interest is ethinyl estradiol. The estrogen is typically
present in a concentration based on weight of the transdermal composition (i.e., wt%) of 0.1

to3%o0r0.2t02.0% or 0.5t0 1.5 %, e.g.,0.5to 1 %.

Skin Permeation Enhancers: A number of skin permeation enhancers have been used to
improve passage of progestins through the skin and into the blood stream. These include,
e.g., alcohols; alkanones; amides and other nitrogenous compounds; 1-substituted
azacycloheptan-2-ones; bile salts; cholesterol; cyclodextrins and substituted cyclodextrins;
ethers; saturated and unsaturated fatty acids; saturated and unsaturated fatty acid esters;
saturated and unsaturated fatty alcohol esters; glycerides and monoglycerides; organic acids;
methyl nicotinate; pentadecalactone; polyols and esters thereof; phospholipids; sulfoxides;

surfactants; terpenes; and combinations thereof.

As specific examples, the following can be mentioned: decanol, dodecanol, 2-hexyl decanol,
2-octyl dodecanol, oleyl alcohol, undecylenic acid, lauric acid, myristic acid and oleic acid,
fatty alcohol ethoxylates, esters of fatty acids with methanol, ethanol or isopropanol, methyl
laurate, ethyl oleate, isopropyl myristate and isopropyl palmitate, esters of fatty alcohols with
acetic acid or lactic acid, lauryl lactate, oleyl acetate, 1,2-propylene glycol, glycerol, 1,3-

butanediol, dipropylene glycol and polyethylene glycols.

Of particular interest are volatile organic solvents, including, but not limited to, dimethyl
sulfoxide (DMSO), C;-Cg branched or unbranched alcohols, such as ethanol, propanol,

isopropanol, butanol, isobutanol, and the like, as well as azone (laurocapram: 1-
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dodecylhexahydro-2H-azepin-2-one) and methylsulfonylmethane. Also of particular interest

are fatty acids and esters thereof.

For example, a skin permeation enhancer useful in the present invention can be a mixture of
(1) a pharmaceutically acceptable organic solvent, such as dimethyl sulfoxide (DMSO), (2) a
fatty (Cs-Cy) alcohol ester of a hydroxy acid, such as lauryl lactate, (3) a lower (C-Cs) alkyl
ester of a hydroxy acid, e.g., ethyl lactate, and (4) a C4-C5 fatty acid, such as capric acid. In
specific embodiments, the fatty alcohol ester of lactic acid is lauryl lactate and the lower alkyl
ester of lactic acid is ethyl lactate. A medium- to long-chain fatty acid in the skin permeation
enhancer formulation can be employed among the skin permeation enhancers. Capric acid is
preferred for use but other C¢-C g saturated or unsaturated fatty acids may be used, including

but not limited to caproic acid, caprylic acid, lauric acid and myristic acid, to name a few.

In a particular embodiment, the pharmaceutically acceptable organic solvent is DMSO. Other
organic solvents suitable for use in the present invention include, but are not limited to, C-Cg
branched or unbranched alcohols, such as ethanol, propanol, isopropanol, butanol, isobutanol,
and the like, as well as azone (laurocapram: 1-dodecylhexahydro-2H-azepin-2-one) and

methylsulfonylmethane, to name a few.

The fatty alcohol ester of a hydroxy acid can be a fatty alcohol ester of lactic acid, such as
lauryl lactate. However, other hydroxy acids and fatty alcohols may be utilized. Alternative
hydroxy acids include, but are not limited to, alpha-hydroxy acids such as glycolic acid,
tartaric acid, citric acid, malic acid and mandelic acid, as well as the beta-hydroxy acid,
salicylic acid. Alternative fatty alcohols include any Cg-Cyg saturated or unsaturated fatty

alcohols, such as myristyl, palmityl or oleyl alcohols, to name a few.

The lower alkyl ester of hydroxy acid can also utilize lactic acid, and can be, e.g., ethyl
lactate. However, other hydroxy acids, such as glycolic acid, tartaric acid, citric acid, malic
acid, mandelic acid and salicylic acid, may also be utilized. In addition isopropylmyristic acid

(IPM) may be used as a substitute for the lower alkyl ester of hydroxy acid.

The aforementioned combination of skin permeation enhancers may be used to enhance
transdermal delivery of steroid hormones from any type of transdermal delivery composition,
as discussed above. An adhesive polymer matrix-type system as described in detail herein

and in US 7,045,145, US 7,384,650, US 20100255072, US 2010292660, and US
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20100178323 are illustrative; however, the enhancer combination may also be utilized in non-
adhesive polymers, as well as in multi-layer or reservoir-type transdermal delivery systems,

gels, ointments, sprays, and lotions, to name a few.

The skin permeation enhancer is typically present in a concentration of at least 1% or at least
2% by weight of the composition. It may be present in a concentration of up to 50% or up to
40% by weight of the composition. In certain embodiments, the skin permeation enhancer is
present in a concentration based on weight of the composition (i.e., wt%) of 1 to 50 % or 10

to 40 % or 20 to 30 % of the composition.

Optional Additional Excipients: A number of excipients are employed in transdermal
delivery compositions for various purposes. Of particular interest are polymers that function
as humectants and/or as plasticizers. Incorporation of a humectant in the formulation allows
the dosage unit to absorb moisture from the surface of skin, which in turn helps to reduce skin
irritation and to prevent the adhesive polymer matrix of the delivery system from failing to
adhere for a sufficient duration. The plasticizer/humectant may be a conventional plasticizer
used in the pharmaceutical industry, for example, polyvinyl pyrrolidone (PVP). In particular,
PVP/vinyl acetate (PVP/VA) co-polymers, such as those having a molecular weight of from
about 50,000, are suitable for use in the present invention. The PVP/VA acts as both a
plasticizer, acting to control the rigidity of the polymer matrix, as well as a humectant, acting
to regulate moisture content of the matrix. The PVP/VA can be, for example, Plasdone® S-
630 Copovidone (International Specialty Products, Inc. (ISP), Wayne, New Jersey), which is a
60:40 PVP:VA co-polymer that has a molecular weight of 24,000 to 30,000 and a glass
transition temperature of 106°C. The amount of humectant/plasticizer is directly related to

the duration of adhesion of the overlay.

Anti-oxidants: Anti-oxidants function to prevent or inhibit oxidation of other molecules by
themselves becoming oxidized. In a polymeric matrix comprising both a progestin and an
estrogen such as ethinyl estradiol, the ethinyl estradiol functions as an anti-oxidant and
thereby helps to reduce oxidative degradation of the progestin. Employment of an additional
anti-oxidant further reduces oxidative degradation. In a progestin-only composition,

employment of an anti-oxidant can be even more important.

10
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For example, certain polymers, in particular, polymers formed by free radical polymerization,
have been found to act as oxidizing agents in a polymeric matrix comprising a progestin,
whereby the stability of the progestin is compromised. For example, it has been discovered in
accordance with the present invention that polyacrylate adhesives cause oxidation of a

progestin, e.g., levonorgestrel.

It has also been discovered in accordance with the present invention that PVP, which is
commonly used in transdermal polymeric compositions, also contributes to oxidation of a
progestin. Therefore, in transdermal compositions comprising PVP, or PVP/VA, and a

progestin, addition of an anti-oxidant improves the stability of the progestin.

It has also been discovered in accordance with the present invention that certain permeation

enhancers, e.g., DMSO, can also cause oxidation of a progestin, e.g., levonorgestrel.

Thus, one aspect of the invention features a polymeric matrix comprising the progestin, the
anti-oxidant, the skin permeation enhancer and a pressure sensitive adhesive ("PSA"),
wherein the PSA is a polyacrylate adhesive, e.g., a polyacrylate/vinyl acetate copolymer such
as Duro Tak® 87-4098, and/or wherein the polymeric matrix comprises PVP or PVP/VA,

and/or wherein the permeation enhancer comprises DMSO.

A number of compounds can act as anti-oxidants in the transdermal composition of the
present invention. Among compounds known to act as anti-oxidants are: Vitamins A, C, D,
and E, carotenoids, flavanoids, isoflavanoids, beta-carotene, butylated hydroxytoluene
(“BHT?”), butylated hydroxyanisole (BHA), glutathione, lycopene, gallic acid and esters
thereof, salicylic acid and esters thereof, sulfites, alcohols, amines, amides, sulfoxides,
surfactants, etc. Of particular interest are phenolic anti-oxidants, e.g., BHT, pentaerythritol
tetrakis(3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate), e.g., Irganox 1010, and tris(2,4-di-
tert-butylphenyl) phosphite, e.g., Irgafos 168, as well as sodium bisulfite, sodium sulfite,
isopropyl gallate, Vitamin C and Vitamin E.

Phenolic anti-oxidants, like BHT, which are sometimes referred to as primary anti-oxidants,
are particularly suitable. Larger phenolic anti-oxidants, e.g., molecular weight greater than
500 (e.g., tris(2,4-di-tert-butylphenyl) phosphite) or greater than 1000 (e.g., pentaerythritol
tetrakis(3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate) may be utilized to advantage.
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The pH of the transdermal composition can be maintained at about pH 6 to about pH 8§, e.g.,
at about pH 6.0, 6.1, 6.2,6.3,6.4,6.5,6.6,6.7,68,69,7.0,7.1,72.,7.3,74,7.5,7.6,7.7,
7.8, 7.9 or 8.0. In one embodiment, the composition is maintained at about pH 6.5 to pH7.5.
In another embodiment, the composition is maintained at about pH 7. Anti-oxidants that
would increase pH, e.g., sodium metabisulfite, are preferably avoided. BHT can be present,
e.g., in a concentration based on the weight of the hormone of at least 10 wt% or at least 20
wt% or at least 30 wt% of the hormone. BHT can be present, e.g., in a concentration of up to
150 wt% or 200 wt% or 500 wt% of the hormone. In certain embodiments, BHT is present in
a concentration based on weight of the hormone of 10 to 500 %, 20 to 200 %, or 50 to 150 %
of the hormone. Suitable concentrations of other anti-oxidants are readily ascertainable. For
example, suitable concentrations of tris(2,4-di-tert-butylphenyl) phosphite, e.g., Irgafos 168,
include concentrations that are similar to those of BHT, although lower or higher
concentrations may also be employed; suitable concentrations of pentaerythritol tetrakis (3-
(3,5-di-tert-butyl-4-hydroxyphenyl) propionate), e.g., Irganox 1010, include similar
concentrations although lower or higher concentrations may be employed, e.g., concentrations

that are up to about 10%, 20% or 30% higher.

The following examples are set forth to describe the invention in greater detail. They are

intended to illustrate, not limit, the invention.

Examples

Example 1

A master blend, utilizing the formula listed in Table 1, below, was produced. The master
blend was divided and spiked with ethinyl estradiol or known anti-oxidants as shown in Table
3. Each blend was then coated on a release liner at a target coat weight of 133 g/rn2 and dried
at 60°C. The sheets were laminated, cut into 15 cm? samples, placed between two release
liners, pouched, and then stored at 80°C. Samples were evaluated at five time points as

shown in Table 2.
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Table 1. Master Blend Formula

Levonorgestrel 0.38%

Penetration Enhancers,
PVP/VA, Ethyl Acetate

PSA* 60.5%

39.0%

* PSA = polyacrylate adhesive copolymer having a 2-ethylhexyl acrylate monomer and
approximately 50-60% w/w of vinyl acetate as a co-monomer

Table 2. Sampling Plan

Sampling Time Point Temperature Number of Samples Tested
0 days (To) 80°C 3
2 days (T») 80°C 3
4 days (except Batch 7) (T4) 80°C 3
6 days (Batch 7 only) (T) 80°C 3
8 days (Ts) 80°C 3

Table 3. Test Blends

Batch #1 | Master Blend

Batch #2 | Master Blend + ethinyl estradiol, 1.53 mg/15 cm®

Batch #3 | Master Blend + BHT, 1.14 mg/15 cm”

Batch #4 | Master Blend + BHT, 1.71 mg/15 cm”

Batch #5 | Master Blend + Irganox 1010, 1.11 mg/15 cm” + Irgafos 168, 0.57 mg/15 cm”

Batch #6 | Master Blend + Irganox 1010, 1.66 mg/15 cm” + Irgafos 168, 0.85 mg/15 cm”

Batch #7 | Master Blend + ethinyl estradiol, 0.97 mg/15 cm”

The amounts of levonorgestrel in each composition at each time point are shown in Table 4 as
an average of 3 samples of each batch as a percentage of the target amount of levonorgestrel

(“%TL”), which is 0.868 % based on the weight of the polymeric matrix.
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Table 4. Levonorgestrel Stability as % Target Levonorgestrel

Batch Ty T, Ty Ts Ts

Batch 1 96.9 87.1 68.5 NA 48.1

Batch 2 106.6 92.8 93.3 NA 87.3

Batch 3 106.8 102.0 98.1 NA 97.7

Batch 4 103.4 102.2 99.7 NA 95.7

Batch 5 104.3 104.3 99.4 NA 94.6

Batch 6 102.6 101.1 98.5 NA 93.1

Batch 7 105.4 97.1 NA 934 91.7

These results demonstrate that ethinyl estradiol functions as an anti-oxidant in the
composition and that levonorgestrel stability is markedly improved by addition of an anti-

oxidant to the composition.

Example 2

To six batches of a master blend of levonorgestrel, penetration enhancers,
polyvinylpyrrolidone/vinyl acetate copolymer, and pressure sensitive adhesive, substantially
as described in Example 1, BHT was added at different amounts ranging from 0.02 mgs per
patch (each patch contains 300 mgs of master blend) to 1.7 mgs per patch (the value of 1.7

mgs represents the molar equivalent of the amount of levonorgestrel in each patch).

Each batch was heated to 80°C and analyzed at the time points of 0, 4 and 8 days. All BHT
loading values had a positive effect on the stability of levonorgestrel. The amounts of LNG

remaining at T = Day 0, T = Day 4, and T = Day 8 are shown in Table 5.

Table 5. Effect of BHT concentration on the degradation of levonorgestrel

BHT (mg/patch) Day 0 Day 4 Day 8
0 98 56 56
1.7 100 95 91
0.3 102 98 91
0.15 101 94 85
0.075 98 90 69
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0.040 101 74 62
0.020 100 66 66
Example 3

The following test batches were prepared and tested as described.

a) Levonorgestrel (2.6 mg) was dissolved in 412 mg Duro Tak 87-4098 (hereinbelow,
“Carrier”). Drawdowns were made and heated at 80°C for 4 and 8 days. The amounts of
levonorgestrel remaining and the percent of degradants for the samples heated at 4 and 8 days

were determined.

b) Levonorgestrel (2.6 mg) and 60 mg of PVP/VA were dissolved in 412 mg of Carrier.
Drawdowns were made and heated at 80°C for 4 and 8 days. The amounts of levonorgestrel
remaining and the percent of degradants for the samples heated at 4 and 8 days were

determined.

c) Levonorgestrel (2.6 mg), 1.71 mg BHT and 60 mg PVP/VA were dissolved in 412 mg
Carrier. Drawdowns were made and heated at 80°C for 4 and 8 days. The amounts of
levonorgestrel remaining and the percent of degradants for the samples heated at 4 and 8 days

were determined.

d) The same procedure as described in ¢) was performed, except 1.14 mg BHT was

added.
The batch formulations are summarized in Table 6.

Table 6. Summary of Batch Formulations

Carrier (mg) levonorgestrel(mg) | PVP/VA(mg) | BHT(mg)
a 412 2.6
b 412 2.6 60
¢ 412 2.6 60 1.71
d 412 2.6 60 1.14

HPLC analysis was conducted to identify degradants of levonorgestrel. An aliquot of

approximately 200 mg and 100 mg of the sample (exact weight recorded) for 4 and 8§ day
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stability was used. The sample was dissolved in 5 mL of 1:1 tetrahydrofuran:methanol

(THF/MeOH). 10 uL was injected for HPLC analysis.

Levonorgestrel degradants appeared after incubation in the 80°C oven for 4 days and § days
for samples a and b. No degradant was found for samples ¢ and d. The results are shown in

Table 7.

Table 7. Peak Area Percentage of Total Degradants

Total degradants (%

Sample ID Ty J : éa;

A 0.48 0.75
B 1.26 1.28
C 0.00 0.00
D 0.00 0.00

The peak area percentages of remaining levonorgestrel after incubation in 80°C oven are

shown in Table 8.

Table 8. Peak Area Percentage of Remaining Substances

Remaining | Remaining
Sample ID
4 day 8 day
a 99.52 99.25
b 98.74 98.72
c 100.00 100.00
d 100.00 100.00

Note for Table 8: Remaining levonorgestrel percentages were directly obtained from peak
area percentages.

The force degradation study described above indicated that addition of BHT reduced
degradation of levonorgestrel, while addition of Povidone (PVP) slightly increased the

degradation.

Example 4

Transdermal delivery patches were prepared comprising penetration enhancers,

polyvinylpyrrolidone/vinyl acetate copolymer, pressure sensitive adhesive, and varying

amounts of levonorgestrel (LNG) and BHT, as follows:
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Lot 1: LNG (2.17 mg, 0.87 wt%) - 12.5 cm? patch;
Lot 2: LNG (2.6 mg, 0.87 wt%) plus BHT (1.712 mg, 0.57 wt%) - 15 cm?” patch;

Skin flux across human cadaver skin (3 donor skin samples, 3 replicates per skin donor) was

compared. Data are reported in Table 9.

Table 9. Cumulative amounts of LNG permeated as a function of time.

Lot Cumulative amounts of LNG permeated (ug/cmz)

#
24 h 48 h 72 h 96 h 120 h 144 h 168 h

1 5503 +/- | 12.414 +/- | 18.787 +/- | 24.962 +/- | 30.502 +/- | 35.767 +/- | 40.736
1.475 2.456 3.256 3.895 4.569 5.230 +/-5.770

2 5187 +/- | 11.336 +/- | 17.092 +/- | 22.650 +/- | 27.795 +/- | 32.689 +/- | 37.355
1.900 2.755 3.578 4.286 4.969 5.551 +/-6.110

The mean steady-state flux of levonorgestrel (ug/cm?/h) in each batch is shown in the

following table.

Table 10. Mean steady-state flux of levonorgestrel (ug/cm?/h)

Lot 1 0.2442 +/- 0.0312

Lot2 0.2231 +/- 0.0312

These data show that permeation of levonorgestrel was not impeded by the addition of BHT.

Example 5

As shown in Table 11, seven transdermal compositions, each comprising approximately 164.8
mg Duro Tak® 87-4098 and 2.6 mg levonorgestrel (LNG), after drying, with and without
PVP/VA and DMSO, were prepared to test the oxidative effects of a polyacrylate PSA, PVP,
and DMSO.

Table 11. Compositions

Composition # PVP/VA (mg) DMSO (mg)
1 None none
2 60 mg PVP/VA none
3 60 mg PVP/VA none
4 60 mg PVP/VA none
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5 60 mg PVP/VA none
6 None 16 mg DMSO
7 60 mg PVP/VA 16 mg DMSO

In the case of compositions 1 — 4 and 6, the PSA was pre-heated at 78°C for 8 hours prior to
addition of PVP/VA and DMSO. In the case of preparations 3 and 4, the PVP/VA was pre-
heated at 80°C for 48 hours in the presence of air and nitrogen, respectively.

All preparations were then placed in an oven at 80°C for 4 days and 8 days. Degradants were

analyzed by HPLC. Degradant percentage data are provided in Table 12.

Table 12. Peak Area Percentage of Total Degradants

Composition # | Degradants (%) Degradants (%)
Day 4 Day 8
1 0.32 0.47
2 0.76 0.94
3 0.87 0.91
4 0.78 1.16
5 1.21 1.60
6 1.12 1.67
7 1.65 1.78

As shown in Table 12, presence of PVP/VA increased degradants roughly by two-fold. Pre-
treatment of PVP/VA did not show significant difference. Heating the compositions for 8
days produced slightly more degradants than for 4 days. Pre-heating the PSA reduced the
amount of degradants. Addition of DMSO increased the amount of degradants.

Example 6

A master blend utilizing the formula listed in Table 13 was produced. The master blend was

then divided and spiked with BHT as shown in Table 14. Each test blend was then coated on
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a release liner at a target coat weight of 200 g/m” and dried at 60°C for 17.5 mins using a fan
speed of 2300 rpm. The sheets were then laminated, cut into 15 cm? samples, placed between
two release liners, pouched, and then stored at 80°C. Samples were evaluated on Days 0, 4,

and 8..

Table 13. Master Blend Formula

Levonorgestrel 0.378%
Ethinyl estradiol 0.333%
Penetration Enhancers, o

PVP/VA, Ethyl Acetate 39.558%
PSA* 59.730%

* PSA = polyacrylate adhesive copolymer having a 2-ethylhexyl acrylate monomer and
approximately 50-60% w/w of vinyl acetate as a co-monomer [Duro-Tak 87-4098]

Table 14. Test Blends

Batch #1 Master Blend

Batch #2 Master Blend + BHT, 1.712 mg/15 cm®, 2.481 g/kg
Batch #3 Master Blend + BHT, 1.000 mg/15 cm®, 1.449 g/kg
Batch #4 Master Blend + BHT, 0.428 mg/15 cm®, 0.620 g/kg
Batch #5 Master Blend + BHT, 0.300 mg/15 cm®, 0.435 g/kg
Batch #6 Master Blend + BHT, 0.150 mg/15 cm?, 0.217 g/kg

The amounts of levonorgestrel and ethinyl estradiol were determined by HPLC. The results
(% LC) for each test blend are shown in Table 15 as an average of 5 samples per test blend,

with %-Relative Standard Deviations (%RSD).
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Table 15. Results
Day 0 Day 4 Day 8
Test Blend EE LNG EE LNG EE LNG
(% RSD) | (%RSD) | (% RSD) | (% RSD) | (% RSD) | (% RSD)

Control 98.7 100.3 77.3 43.0 72.9 28.5
(1.9) (2.1) (1.0) (3.1 (9.1) (57.0)

2 98.0 98.7 91.4 72.1 85.4 57.5

(2.2) (2.2) (1.3) (1.5) 2.4) (8.1)

3 99.1 99.6 87.8 66.7 86.9 54.4
(1.8) (2.0) (2.6) (2.1) (2.6) (22.8)

4 99.3 100.2 85.7 51.6 79.8 33.9
(3.1 (3.0) (3.0) 9.4) (5.9 (48.6)

5 97.4 98.2 81.0 54.7 82.6 41.8
(1.8) (1.9 (1.8) 6.4 (3.3) (33.6)

6 98.5 99.6 80.4 38.9 81.0 41.5

(1.2) (1.1) 6.1) (51.5) (1.6) (7.1)

It is understood that the examples and embodiments described herein are for illustrative

purposes only and that various modifications or changes in light thereof will be suggested to

persons skilled in the art and are to be included within the spirit and purview of this

application and the scope of the appended claims.
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Claims:

1. A composition for transdermal delivery of a progestin that comprises:
a) a carrier
b) a progestin
c) a skin permeation enhancer and
d) an anti-oxidant
wherein the composition comprises a component that contributes to degradation of the
progestin, wherein the component is one or more of an organic solvent, polyvinyl

pyrrolidone (PVP), or a PVP copolymer.

2. The composition of claim 1, wherein the carrier is a polymeric pressure sensitive
adhesive.
3. The composition of claim 1 or 2, wherein the component that contributes to

degradation of the progestin is one or more of PVP, polyvinyl pyrrolidone/vinyl
acetate (PVP/VA), or dimethyl sulfoxide (DMSO) and wherein the anti-oxidant is not

an estrogen or is additional to an estrogen.

4. The composition of any one of the preceding claims, wherein the progestin is
desogestrel, dihydroprogesterone, drospirenone, ethynodiol acetate, ethynodiol
diacetate, ctogestrel, gestodene, gestogen, 17-hydrogesterone, hydroxyprogesterone
caproate, 3-keto-desogestrel, levonorgestrel, medroxyprogesterone acetate,
medroxyprogesterone diacetate, megestrol, megestrol acetate, normegesterol,
norelgestromin, norethindrone (i.e., norethisterone), norethindrone acetate,
norethynodrel, norgestimate, norgestrel, 19-nortestosterone, progesterone, nestorone,
methoxyprogesterone, or dl-norgestrel, or any combination of two or more of said

progestins.

5. The composition of any one of the preceding claims, wherein the progestin is

levonorgestrel or norethindrone acetate.
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10.

1.

12.

13.

14.

The composition of any one of the preceding claims, wherein the anti-oxidant is
selected from Vitamins A, C, D, and E, carotenoids, flavanoids, isoflavanoids, beta-
carotene, butylated hydroxytoluene (“BHT”), butylated hydroxyanisole (BHA),
glutathione, lycopene, gallic acid and esters thereof, salicylic acid and esters thereof,

sulfites, alcohols, amines, amides, sulfoxides, surfactants, or any combination thereof.

The composition of any one of the preceding claims, wherein the anti-oxidant is
sodium bisulfite, sodium sulfite, isopropyl gallate, Vitamin C and E, Irganox 1010,

Irgafos 168 or BHT or any combination of two or more of said anti-oxidants.

The composition of any one of the preceding claims, wherein the anti-oxidant

comprises one or more phenolic anti-oxidants.

The composition of any one of the preceding claims, wherein the anti-oxidant is BHT,
pentaerythritol tetrakis(3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate), or tris(2,4-
di-tert-butylphenyl) phosphite.

The composition of any one of the preceding claims, wherein the polymeric carrier is a
pressure sensitive adhesive (PSA) selected from a polyacrylate adhesive, a

polyisobutylene adhesive, or a silicone adhesive.

The composition of any one of the preceding claims, wherein the PSA is polymerized

by free radical polymerization.

The composition of claim 11, wherein the PSA is a polyacrylate adhesive.

The composition of claim 12, wherein the PSA comprises a 2-ethylhexyl acrylate co-

monomer.

The composition of claim 12, wherein the polyacrylate adhesive further comprises

about 50 to 60% w/w vinyl acetate co-monomer.
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15.

16.

17.

18.

19.

20.

21.

22.

The composition of any one of the preceding claims, wherein the skin permeation
enhancer comprises one or more of: alcohols; alkanones; amides and other nitrogenous
compounds; 1-substituted azacycloheptan-2-ones; bile salts; cholesterol; cyclodextrins
and substituted cyclodextrins; ethers; saturated and unsaturated fatty acids; saturated
and unsaturated fatty acid esters; saturated and unsaturated fatty alcohol esters;
glycerides and monoglycerides; organic acids; methyl nicotinate; pentadecalactone;
polyols and esters thereof; phospholipids; sulfoxides; surfactants; terpenes; and

combinations thereof.

The composition of claim 15, wherein the skin permeation enhancer comprises an

organic solvent.

The composition of claim 16, wherein the organic solvent is DMSO.

The composition of claim 15, wherein the skin permeation enhancer comprises one or
more of: DMSO, a fatty (Cg-Cy) alcohol ester of a hydroxy acid, a lower (C1-Cs) alkyl

ester of a hydroxy acid, and a C¢-C5 fatty acid.

The composition of claim 18, wherein the skin permeation enhancer comprises one or

more of: DMSO, lauryl lactate, ethyl lactate, and capric acid.

The composition of any one of the preceding claims, further comprising a humectant.

The composition of claim 20, wherein the humectant is PVP or PVP/VA.

The composition of any one of the preceding claims, wherein the progestin is present

in a concentration based on weight of the composition of 0.1% to 3.0% or 0.2% to

2.0% or 0.5% to 1.5%.
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23.

24.

25.

26.

27.

28.

29.

30.

The composition of any one of the preceding claims, wherein the skin permeation
enhancer is present in a concentration based on weight of the composition of 1% to

50% or 2% to 40%.

The composition of any one of the preceding claims, wherein the anti-oxidant is BHT.

The composition of claim 24, wherein the BHT is present in a concentration based on

weight of the hormone of 10% to 500%, 20% to 200%, or 50% to 150%.

The composition of any one of the preceding claims, which does not comprise an

estrogen.

The composition of any one of the preceding claims, wherein the anti-oxidant is
pentaerythritol tetrakis (3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate) or tris (2,4-
di-tert-butylphenyl) phosphite.

A transdermal drug delivery device that comprises:

a) a transdermal composition of any one of the preceding claims, said
composition comprising a PSA and having a skin contacting surface and a non-
skin contacting surface;

b) a release liner adjacent the skin contacting surface of the transdermal
composition; and

C) a backing layer adjacent the non-skin contacting surface.
A method of improving the stability of a progestin-only transdermal delivery
composition, which composition comprises an oxidizing agent, the method comprising

adding an anti-oxidant other than an estrogen to the composition.

The method of claim 29, wherein the oxidizing agent is one or more of an organic

solvent, PVP, or a PVP copolymer.
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31.

32.

33.

34.

35.

36.

37.

The method of claim 30, wherein the composition comprises a PSA.

The method of claim 30 or 31, wherein the progestin is desogestrel,
dihydroprogesterone, drospirenone, ethynodiol acetate, ethynodiol diacetate,
ctogestrel, gestodene, gestogen, 17-hydrogesterone, hydroxyprogesterone caproate, 3-
keto-desogestrel, levonorgestrel, medroxyprogesterone acetate, medroxyprogesterone
diacetate, megestrol, megestrol acetate, normegesterol, norelgestromin, norethindrone
(norethisterone), norethindrone acetate, norethynodrel, norgestimate, norgestrel, 19-
nortestosterone, progesterone, nestorone, methoxyprogesterone, and dl-norgestrel or

any combination of two or more of said progestins.

The method of claim 29, 30, 31, or 32, wherein the progestin is levonorgestrel or

norethindrone acetate.

The method of claim 29, 30, 31, 32, or 33, wherein the anti-oxidant is selected from
Vitamins A, C, D, and E, carotenoids, flavanoids, isoflavanoids, beta-carotene,

bu lated hydroxytoluene (“BHT™), butylated hydroxyanisole (BHA), glutathione,
lycopene, gallic acid and esters thereof, salicylic acid and esters thereof, sulfites,
alcohols, amines, amides, sulfoxides, phenolics or surfactants, or any combination of

two or more of said anti-oxidants.

The method of claim 29, 30, 31, 32, or 33, wherein the anti-oxidant is sodium
bisulfite, sodium sulfite, isopropyl gallate, Vitamin C and E, Irganox 1010, Irgafos

168 or BHT or any combination of two or more of said anti-oxidants.
The method of claim 29, 30, 31, 32, 33, 34 or 35, wherein the polymeric carrier is a
PSA selected from a polyacrylate adhesive, a polyisobutylene adhesive, or a silicone

adhesive.

The method of claim 36, wherein the PSA is polymerized by free radical

polymerization.
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38.

39.

40.

41.

42.

43.

44,

45.

46.

The method of claim 37, wherein the PSA is a polyacrylate adhesive.

The method of claim 38, wherein the PSA comprises a 2-ethylhexyl acrylate

monomer.

The method of claim 39, wherein the polyacrylate adhesive further comprises about 3

to 60% w/w vinyl acetate monomer.

The method of any one of claims 29 through 40, wherein the skin permeation enhancer
comprises one or more of: alcohols; alkanones; amides and other nitrogenous
compounds; 1-substituted azacycloheptan-2-ones; bile salts; cholesterol; cyclodextrins
and substituted cyclodextrins; ethers; saturated and unsaturated fatty acids; saturated
and unsaturated fatty acid esters; saturated and unsaturated fatty alcohol esters;
glycerides and monoglycerides; organic acids; methyl nicotinate; pentadecalactone;
polyols and esters thereof; phospholipids; sulfoxides; surfactants; terpenes; and

combinations thereof.

The method of claim 41, wherein the enhancer comprises an organic solvent.

The method of claim 42, wherein the organic solvent is DMSO.

The method of claim 41, 42 or 43, wherein the enhancer comprises one or more of:
DMSO, a fatty (Cs-Cy) alcohol ester of a hydroxy acid, a lower (C;-Cy) alkyl ester of

a hydroxy acid, and a C¢-C5 fatty acid.

The method of claim 44, wherein the enhancer comprises DMSO, lauryl lactate, ethyl

lactate, and capric acid.

The method of any one of claims 29 through 45, wherein the composition further

comprises a humectant.
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47.

48.

49.

50.

51.

52.

The method of claim 46, wherein the humectant is PVP or PVP/VA.

The method of any one of claims 29 through 47, wherein the progestin is present in a
concentration based on weight of the composition of 0.1% to 3.0% or 0.2% to 2.0% or

0.5% to 1.5%.

The method of any one of claims 29 through 48, wherein the skin permeation enhancer
is present in a concentration based on weight of the composition of 1% to 50% or 2%
to 40%.

The method of any one of claims 29 through 49, wherein the anti-oxidant is BHT.

The method of claim 50, wherein the BHT is present in a concentration based on

weight of the hormone of 10% to 500%, 20% to 200%, or 50% to 150%.
The method of any one of claims 29 through 49, wherein the anti-oxidant is

pentaerythritol tetrakis (3-(3,5-di-tert-butyl-4-hydroxyphenyl) propionate) or tris (2,4-
di-tert-butylphenyl) phosphite.
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l. —MH T&RBE AW ENAEGY, ZH DT

a) Bk,

b) Z1iE,

c) BEIRIBE Y5, Al

d) PrEaHl,

Sorh iR A W B R A A S B R T A 2y, b IR A 2y A WL TR 2R LMt s
Ll (PVP) X PVP HLERYrh i — Pl 2 .

2. WIBRIESK 1 ik 454, Forb Irid 2304402 3R 6 W Hs okl 6711

3. WIACRIEEK 1 81 2 Frik M ALG4), e il (e A A3 2R A (1) 4173 2 PVP L ZR 2t
WAl / LR LG (PVP/VA) B HINEAK (DMSO) i) —Fhak £ i, I HH b Tk Hieib
FUASSE: 25 Bl S B M 5 LAS NS 4

4. QAT IR B EE SR TP AT — TR LA, L b AR R 2L AR A A AR i
P T bR T O e 5 T K G 2 0 47 0 T gestogen. 17— Ak 242 i\ O IR F2 47 il
3= Wi — JEA AR 2B A I FE R 2 OOUIE FR P A R I M A i 5 A
] 2 T P R T T R D S L S AT bRV A L 19— 2 SR L AR | IS
I AT 2 PP A IR 2 B d1- 18— FE LA i , sl oy ol B 22 P A R AT AT 4L 5 o

5. WIHTIRABUREE K A AT —I5 B i (P 45, v 2P 3 0 e e it 27 I S R e o8 I

6. WA BRI EL K AT — T TR A1), b Brid Préa e RIiE B 4E2E 2 ALC.D FIE,
A N IS IR B TR b T REMWREF IR (“BHT”) LT BRI ik
(BHA) A EH IR T 40 25« B & TR M LG /KM IR S L A7 IR &« I e I« AL
G PR A AR A

7. WHTIA B B SR AT — TR A5 4, SErb i iR P A ) 2 WP s R A N VA T2
B TR SRS 4R 2 C M E. Irganox1010. Irgafos168 B, BHT, o4 ik 5 2 T ik
PrEAA AT G

8. WAL R P AE— T pr ik A4, Horb il $ra A & — Fral 2 R 28 5t
AH

9. WIFHFERAAZ R AT — IR K A5, e Pk Hrae A7 & BHT Y (3-(3, 5- —
BUT 2 —4- REREL ) TNIR ) = DY RERE O IR — (2, 4- —BUT 2280 ) fiF.

10, WITFTR AR ZE K Hh AT — T () 20540 b B 86 W4 ok 2 18 191 58 T 0 PR T
KGR B TR A 7R B R A AU el 5 77 R BORE 65571 (PSA) »

L1, Wi AR 225K th AR — Tk (K 2540, e ik PSA &l il B 2R RS AT 2R
A1

12, WIRRIESR 11 ik -G, Forh Ik PSA & SR VIR TR BRAS 5 771 o

13, WIBCRIEESR 12 Tk 4L 6740, Horb Bridk PSA & TR IR —2- 4.3k LSRR L2 vk

14. WBCRIER 12 FriR 469, Sorb ik SIS BR Bkl & F i — D 5 20 50% w/w
2 60% w/w 1] LR LG e LR Ak,

15, WIHT AR ZE 5K o AR —T0 s (K 215400 3 Bk g SR i85 189 i) 6 25 LA R — e
BN R EEE A SR AL EY s 1- BURII R SN e —2— Wi sHEY T EL S BE [
FRRRS A B B FRRRS (T AR DL SRR B RE T IR 1 0 DL A ANV A () G 0 I s v A
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DL ANV RN R I 107 2 s yeln 5 R B H R s LIRS R IR s T TR I IR 5 2 0l %
SLHE SWENG s AR s G PR sl s I G

16. WIBRER 15 Pl (4G4, o Jrid Je ks 328 1 5 7 A 5 A DL )

17, WIBRER 16 Pk G4, Forb Pk A HLE 1) 2 DMSO.

18. WAL AN EE SR 15 Frid (K4l &4, o T i jz J5k 8 3% 48 5 1) 60 & DL R — sk 2 F
DMSO IR IINENT (Co—Cy) BEME RIEEMR AL (C,-C,) KidElE LA S Co—Cos NENITTR -

19. WIOBURZER 18 JTidk i 20 G4, Jorh il je JIk 2 32 14 o ) £ 75 LA —Fhak 2 .
DMSO- FLIR H A1  FLIR L B F12E 1R

20. WIHTIABCRZL R P AT — TR AL &9, 13— 2040 B R 71 o

21, WIBRIZESK 20 Bk 4054, Hor Birads OR3 571 2 PVP 5 PVP/VA,

22. WIFTIRARNZLR PR — IR A G4, Horh B T Irid G i) i, 2800 1A
TEWREER 0.1% % 3.0%, 55 0.2% % 2.0%, 5% 0.5% % 1. 5%,

23. WIHTER A E R AT — T TR A 59, b B T A SV E i, Ik ks
3% SR AR RS N 1% %8 50% 88 2% & 40% .

24, QIRTIBAR R AT — TUFTR AL 54, o Brid dusa b 772 BHT,

25. WIBURELSR 24 PR A &4, Serh 5 TR B i, Jrids BHT AAE R N
10% % 500% .20 % % 200% , 5% 50% % 150% .

26. WY BRI ZE K AT — I il (54, JEANEL 5 ES 3

27, WRTBAARNZEL R P E— IR A4, b Priddrsa e m2 Py (3-(3, 5= =T

—4- JEEEORIE ) VIR ) I DUBERS SO R — (2, 4- RUT FEAIE ) s,

28. —HMh s itdeE, HAE

a) UIRATRBOR B R AT — T IA (4 B 4640, TR 416 AL PSA Jf H LA Rz gz
fik T A Bz SR Bl i

b) R HE IR 2 B 21 A5 W ) J s iz SR A v () I 25 4 L 5 A

) AREE PR AR Bz IR Bt (1) 5 4 2

29. — PP mANAE AR A ik A A W AR e R 7V, i 1A B e A0 7
BT I T3 A ) Tk 205 0 R 8 AN TR) - MEBE 2R il P sl b 511

30. WIACHIE K 29 Bk ()77 12, Forb prad S8 A 712 A WL 57 PVP B PVP JLZR Py —
R A

31, WIRRIZEEK 30 Frad () 732, Forp iR 4l & W01 PSA.

32, WIBLRIEE SR 30 B 31 ik it 7 v, Forh A ad 2 20 A A0 . A4 i B TS
BRI BT T K FE A0 42 I L gestogen. 17— AL E . LR FR 44 3— Wi — 2%
SRR e I T R Y 2 ] OOURE FE S 2 b 2 0 6 R A 5 v A
RFY SR I T T2 e s I S e I A5 2 R R A 19— 2 Y S A S o 2
AR 2P R d1-18— FR R i, B ol B 22 P A B = AT A 4 5

33, UIABCRIEESK 29.30.31 BY, 32 AIrid () 7515, e 2 38 2 2o B vhs 2 i ol s PR R A i o

34, WIAAIELK 29.30.31.32 87 33 Bk 1977, o ik Hraa 4 ik B 4842 25 AL Cs
DA EREIE D3R Rpl . R, B W MR T IR ISR ( “BHT”) T AR
SRR (BHA) <A e H IR A i 40 35 S 6 1R S LR KM R S LG VA R A e e I
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Y& NP P 2 47 Jo e T 3 2 771 o i sl B 22 i B IR P e AR AT AL o

35. WIRRIZELSK 29.30+31.32 8 33 Bk (1) 5 ¥4, Horb i Préa A 7 WA B - A
PR B TR S NS . 4E 42 2% C Fl E. Irganox1010. Irgafos168 ¥ BHT, ml i i ul 5 £ i iir
AP AEATH G

36. WIACH)ER 29.30.31.32.33.34 1}, 35 Frid il 51k, Horb Frik B A WAk )& ik 3 5
P R TR G 71 28 5 T MR 6 70 sl SR Ak Ae e Al 5 71 PSAL

37. WBURIEESR 36 BTk (532, Herp ik PSA it A 3R ST R A1 .

38. WIAURIZESR 37 Prik 7732, Forh ik PSA & SR IR TR IR 5 771 o

39. WIBLAIESR 38 BTl (77 v, Forp BTik PSA 0 & NG IR —2- £k L IR HLiA

40. WIALAIEL SR 39 Prid () 77 1, Hodp prid RN G IR ek & A — D& 4 3w/w 2
60% w/w [ LR L TG AR

41, WA EER 29 22 40 AT TFT IR 1 77 v« SLrp BT IR B B i i s A A 5 LU —
R 22 <l Bl s WM e S B A4 5 1 BRI U3 Bebe —2— I s IE YT 6 IR
B TRORRS AR A PR RORS S Ik s WO R DL SN AT IR T R 5 RN A B ANV R 1) i 07 R i
TR L S AN LR PR i D I s T ol R R B H ol s s A AT LR S MEPR G 5 T TR NS 22 0T
M J Ll R R R TITG PER smi s A H A

42. WIBCREER A1 P 0 773, Jerb e s B4 5 77 G 5 A LS 5

43. WIRUREE SR 42 BTk ) 7510, Horp Brid A ML 72 DMSO,

44, WIBUCRIZESR 41,42 B8 43 BTl (1) 538, Jerp i B a7 £, 5 LU — el 2 0 :DMSO.
FRIERRII T (Co—Cyo) WENRFRIEFR IR (C,—Cp) FEFERRLL A Co—C g JIEWITR -

45, WIRRIELSK 44 Frad (1) 7532, T rb i i 365 770 60,75 DMSO FLIR H Al FLIRR L Fn %
(78

46. WIRFIEER 29 2 45 AT —IUFT IR 1 77 7%, Herh ik 4 At — 20 A5 ORI ).

AT, WIBCREESR 46 P i J73%, Serb it R85 & PVP 8¢ PVP/VA.

48. WIRAIZESK 29 = 47 AT — Tl (1) 7 v, Hop B T irid S W) ) & &, 223 )
FEAEWRIE N 0. 1% % 3.0%, 8 0. 2% & 2. 0%, 5, 0. 5% & 1. 5% .

49. GIBUREE SR 29 & 48 AT —IPTIR I U7 vk, Hdh 3L T prid dl S s, BT id B2 ik
BB R AFAEIRBE N 1% £ 50%, 58 2% & 40% .

50. WIAUAIZESK 29 & 49 TPAT—TPTIR K 772, Horh P o440 77 )& BHT .

51. UIBURI LR 50 Fradk (1) 77 1, Forh 28 T P id S8 i &, ks BHT AR AR R E N
10% & 500% .20% % 200% , 5% 50% & 150% .

52. UIAURIEESK 29 & 49 HPAT—TETIR I 7732, Hodh prid pr e e &Py (3- (3, 5- =
TR A RERHL ) NI ) ZEIVUREEREO IR < (2, 4 BT R ) PR,
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R RREIZ B S F0 7 7%

ARG
[0001] A ] 4 B i d8 248 [ P ol % 1) A0

HERA

[0002]  CL&JF K & PR A 1 38 I AL G W UL &8 R 3B 3 SR T e 3R . 9, 6 [ B R
7,384, 650 5 IR —Fh £ Je a0k R G, A A& FRBOR G 75 (PSA) AREEF S J2 JHk 2
375 1 R L R RN AR R A LS

[0003] & [E%L A A TF 2010/0292660 A1 2010/0255072 454 UST, 384, 650 H1 fITik ) PSA it
FUCHARIR T ] FH 2 J ik R4 .

[0004] R IR L RRIE R g IR G 22 1 N, Q0 [R]Rs L e # e 3R A SR —F

ZPAR

[0005] AR WHME Jod 148 Bz ik R 48 LAAE CEB R AR AR I A5 1 B &8 B ik 2 == 1)
REWHTT.

[0006] A& HEIH—AN T I RFIEAE T H T & R IE AR A GY), rid A5 -
(a) Btk (b) 22 (c) RSB EG g, F (d) Preade ], Hrh Prik 469 0 5 (e 4l 4
PR BEAR T AL 3, Forh Pk 4 53 JE A L5 3R LI e i (PVP) B PVP L ZR 4y v i) —
W R AE— AT b, AR R AR &7 7E AN T7 b SR AR B
fift (120 ) 2 PVP R LG & BBl / L1 L e (PVP/VA) B FEEA (DMSO) i) —Fhak 2
i, I BT RAS A M ER B 2 PR MES R UANE A I i

[0007]  ZEiE R mI N A cA A0 A AT e R L IS R A I UL B U K G A 0
(etogestrel) 2% il gestogens 17— EALALEN PR FE 221\ 3— M — o5 A2 o B ity
2 S e 2 ) XSS FE Yo 2 ) P A 27 T 22 3% 55 42 (normegesterol) U 4%
AT F) < D T PR ) S B T 2 B 2 19— 2 S A < I O A
(nestorone) « FHAIE I B d1-18— HH IRl , 5l b b sl BE 22 Fh 2 P 3R A A o 720
SRS 7 R, ZRER A A v 2 I S T ok v T

[0008]  HUAEALFIE H4EAE 3R AL C. D A ELRIAE M3 RIEEH (flavanoids) « 2T
B HHE NEVTREMFREEF R (“BHT”) VTR EE R T (BHA) VA Dt H IR B AR 40 55
WA TR M LG KA 1 S TR MBI JFe IR« SV AL 3% T 3% PR A sl HAT AT AL
78 B 28 51 7 X rb, A A R M R SN AR PR AN ¥ B IR N R 4E 4R 2R C A ES
Irganox1010. Irgafos168 oY BHT ml il ol 51 22 PR Lo B Aa AL A AT 41 G o AE L L850t
77 20, PR B — AP 2 A R PR BRI, PrAE A BHT. DY (3-(3, 5— —
BT A —4- BIESIE ) NIR ) ZR R PURERR o R — (2, 4- —CT HEIRIE ) R,

[0009]  7ERELESIE T U, SR G WAL IE B SR N FR R AL & ) R T Rl & ) i 2R
TR AUBOR & A H ROk 557 (PSA) o PSA W LI A AR G HEAT IR & o filtn, PSA 7] 4 58
WA TR EE R 577 PSA A] AU S N IGIR —2— L FE CHENE LR Ak, SR INIG IR BERY & 57 m it

5
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— A EZ50% w/w £ 60% w/w ) LI LI TE S g,

[0010]  FERELLsti )7 2Crh, BB G oA 5 LU — el 2 e B s iR L
TRWEY 1- BURPI R IR BEEE —2— W s HE YT 6 o JH [ FARDRS AR O A RRG Tk
T DL AN ) A 0 B8 5 VAT DL S ANV AR 1 g T BRI 5 VR RN LA S ANV A 1 I 7 12 i 5 HF
TR AN LI H M e LR s HHPR I s T FL R I IR 5 2 ol S LI BRNG s AR s 3R i vs 1k
A sl s MG AE—AE T Kb, B E R A S AL . fE—LeE SN, A
HLI T DMSO. 128 7 3, 7 RS S om0 & LU R —FhEl 2 Bl :DMSO R EEIR 1
NEWT (Cs—Cyp) WERE FRIEMR IR (C,=C,) WidEMRLL K CoCis MEITIR - 7E— ARSI 77 X
i, B2 RV I S e AL S LU — R 2 A :DMSO FLIR H IS FLIR S ER A2 1R -

[0011] RS YERT LA B ORI o A28 S 77 20, fRUE ) PVP 58 PVP L2 4
U PVP/VA.

[0012]  7& EIRAHAYIRI A ST o, 2 T A EWE R, 2 EAAAEIRE N 0. 1%
43.0%,800.2% 4 2.0%,5.0. 5% & 1. 5% . = T-HAW E iR, B2 IS5 B a5 A7
WIET H 1% 5 50% 85 2% & 40% .

[0013]  FEFELEsE T b, H-EWrh P L S BHT. TR &, BHT AL
WPEA R 10% % 500% .20% & 200% , 5% 50% %% 150% .

[0014]  FEREsbst 7y =, A EW A S MESE A G .

[0015]  FEFELEsi T A, A-EWrh PRI 2 DT (3-(3, 5 U] 3 —4- BRI )
IR ) 2% DU R R s R — (2, 4- —RUT JE283E ) 1K,

(00161 A& B S — 7 T R IEAE T — PP & B 250 i 25, 5« () W BRI £
B A, oA PSA I HE A B e fd i A1 3F Bz ik el 5 (b) 484824 B A AW iz ik
ik T PRI 0 B A B 5 DA () ARl B R I 10 4 )2 o

(00171 AR WII I —J7 T AR AR A T — e v A0 25 A R I AT 2R R 48 B ik 21
BYIRGENE T o Bk I A5 1n) 459 s AN [R] 5 MERCGR Pt b ) ARt el
77 A AR A HLE R PVP B PVP LY ) —Fhak 2 b, e e s Kb, 41
G PSA. ZRIER W]k F AR AR S A A iR B TR T R R U I K FE A
7 gestogens 17— EALAAHN LR IR A% Wi 3— Wi — JS AR A0 S 2o B v A | T RS A
] SO FE S 2P Y e 2 ] 5 P 2 I 4 5 22 0 04 22 o P R I S R R I S e
VI V2P R 2 19— 2 FR SR A | I A U A PR AR R A DL S d1-18- FESE
KRV, B P R 22 B AR AT AL o R b, 2R 3R 0 A R 2 e g I B e 1A
[0018]  7EfTd Tk p FELe syt 7 =Ury, Préa b B 422 AL C D FHEVRIAS bR 2R
T RIS B OB N TR R (“BHTY) LT EMGREOR HE (BHA) VA BEH
IR B AL 25 BB 1R S LG KW 1 B LR VAt R 3 e e I e VKL Ty P ) i e 3
T PR, S el R 2 Rl TR BRI AT 20 Ao r i Hb, PO T2 A R M
BRIRAN A T TR S G 4E 4225 C Fl E.Irganox1010. Irgafos168 &Y, BHT, P4 fif a5 22 Fir
Pk Ft e AR AT 2 o

[0019]  FEPTIRTT LR S syt 77 X, R E W B 2k A R WIGIREER &0 R = T
A BRI ERER & AU PSA. PSA mI LLE R B 2R A AT RS . #iln, PSA n BRI
IGTREEAL 7. PSA TS INMGIR —2- ZFE CIEMR k. RINIGIRERRS & AT 2D
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21 3% w/w 2 60% w/w ] LR LI BE A

[0020]  7E BTk J7 v 25 St g =, S i R RS @ B R A A E LR —FhEk 2
W BEER WA LS BB AL AW s 1- DU R A BEke —2— Wi s JEyTEL s HEE B S 38
A R R IRIRG s BE 5 V0 DL RN A TR I I 5 R RH L A AN VLRI P I 10 PR I 5 WL FH DA B
ANUSFN G D7 BE G 5 H v R A SRR H e AU R TR s T LR IR 5 2 o L
WG s A s T Ts 7 s s S HLA G o AR e Sy Kb, P Y s A0 S A WL 7l o
SHb, A7 HLES 7 DMSO. A5 e S 7y =, e B i@ s A AL LUR —Fh e 2 Fh :DMSO.
FRILR MBI (CoCyo) WENE FEFEMR KSR (C,—C,) KRG LA B Co—C g IRWTTR . 7 ) 3th, BT
AR B 5T AL DMSO FLIR H FERE LR SR A ZS 1

[0021]  FEPrid 7 vk S s st 7y =, -G Widt— DA B ORI R . DRI 57 mT 4 PVP Y PYP
JLI Wyt PVP/VA.,

[0022]  FERTIR T V4 AN SEiti 7 U, ST A SR E S, AW 2SR AR
J0.1% 5 3.0%8%0.2%% 2.0%5%0.5% % 1.5%. T AW ESR, KIS ER
FIAFAERIE N 1% 5 50% 8 2% & 40% .

[0023]  FEJ IR Tk AN St 7 2, G i PT AR BHT » 24 T35 I S, BHT
(RIAEAE MR E AT 2l 10% & 500% .20% % 200% , 8%, 50% 4 150% .

[0024]  7E T id 7 vk 0 2 A Szt o7 X, el S Pt A A R D (3-(3,5- LT
-4 FRHEORHL ) NIR ) ZR R VURERREOBEIR — (2, 4— —BUT 28 ) P,

[0025] "I~ 3¢ B S A 4 s (10X 8 s ity ORI e St T AR A 1 I T R R T AS A W

BAXiEA N

[0026] K BHIE A T In) v] B8 52 5 T4 008 IO T A R IR S0 A Bt At iR, Ve
A BT Y B 1 5 VR (P 45 A N IR AR . FEA R I W — AN T T, 8 5 NPT A A A e
ZPREFRACIE , R Al e it 2 W AS € , B ORGP I A0 1 B o I ol — AR B HAT B
A AERR 3 A BT, W SR A7 MES SR B4 S AR B A I N & B A S
FITik 53 MR P A A FAS 5 25 o0, 91 an AN & L — R s e R .

[0027]1 Qi FCEE—0 e, CERINE B A A UST, 384, 650 Al RN TR Z 416
W) R 20 3 (AT A et 2 Rt o T e A LT SR N A IR B R CRG 577) ( “PSA”) | PVP
REEF] C(lan PYP/VA) LA K — HI MR s s 5 7)o 5 I N AR AE A0 77 IR 7 e oG
PR G T IR AR B IL BB IR A T I B, MO I 45 e R o 4

[0028] ARG THAEY) HT & R bik, Wi 7 K4 5 ik Al A 9a & 25
FPUEALT R RS E R s A R . A S B F ER S, W TR A S A
MEV RS, IS TR RO “ANA 2R A A A Y)7 . A WA R 75 R 77 i e Bt 771
BRI ARKRA) GE AT o AW nT I S T R B 48, A R R ) B A B
S50, B R G ] WAL T BBk R W o, Aol LA o B I A
T s b, BRATE Sk 5 B Ik R A P BT SR A A o, R R A 19 [ 1T AN A A
[0029]  FEAS I B — AN UG St Kb, GRS RA MW &7 (PSA) 1
B 2R DUA AT TN B B B B s A R S W 5E i RS N e A 2 T 852
PURG B PR SR A A T IR BORG 5 771 ( “PSA”) , FITidol 6 1 38 B W0 28 T RE 0% T I A P 2 e 8

7
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A T R N R SR P B e P ) R ORG o P S B S . G R SR S A R ) A R 2 S A AR
NS G R, ANV T2 W T A AR ARV B ZH 25 5 R AR R S U 7% . A K 2R
B AR S AN KL TR 5 PRI A 25 00 PR A AR oo 5 1) 7 8 5 T R et 46 A 7)o A7 A
Bk EARFFAERL (P RE T o DRI, B3R Le st 77 =0, SR AW K I

[0030] | 41 {F US7, 045, 145, US7, 384, 650, US20100255072, US2010292660 #!I
US20100178323 A FF T SiE AR L R HEY, i LR LR R AL 2% 7 N AL
w1 [R) 5 2 e 1A —FF

[0031] TR & 2 E 2 T RGP R R G Y nT AR T SR 0 B s i A
L, DME LA S0 N RO . RA WL LTRSS 51, AE & W S 7 e W )
PR W2, A AT LARAT — L0 25 JL R ARG AT AT I SRR B C B A UG I A BIX LR S
B,y ISR M IR IR SR S b i A R AR L 22 o I 1) 2R R R N IR R IR, W1 — A TR
TTEEA R PUAIR T R SR AR b S R R IR RS o PR AILIX SeAT ) Hoe
A 45 DR S B 0 TR S5 5 P 258 D A P 0 TR 5 oK TR M T 25 TR 55

[0032] W] AT RO A PR A1 PSA S0 Hl & S N G R IR 26 57 10 R RE SRk &
o & BTG RSP S E R (D PR NGRS HEREY)

[0033]

H
H
H
0 O
|
R
L - x

[0034]  JFLrp X R 2 UAER G SR G b R A e M R o 8 H , SR H R & H
B S (C=Cyp) etk I L35 T HE.2- LB O3k R 3t (S84 WA MR AR
it FAT IR —2— 205 OIS SR T4 50-60% w/w 208 LA et Ay 3 58 sk (1 58 I 4
PR AL 5 AL IR o 38 A B 1 2R DR s P TR 55 75101 2R 400 %) S 91 A B AECAS B 1 52 [
FEVG N A B AT IR DL A W] LARS fh % Duro Tak® 87-4098 HiE (LY, AU S 4R
CIRMRAL IR Bk

[0035]  ZER «3d TS AN A W IR 2 i 3R 8 e AR 20 « S 2 e R e I
S I AR FE 2205 2 I . gestogen. 17— S04 . CLBRFR M L 3— B — 22580 244
e R 27 T PR 2 OUIS R R A L FE b 2 T R A 5 5 2 2 R
P S PR BT T« S B VR T 0 2 T R 25 I 19— 2 PP SR L B AT | TS0 1A 2 T P AR i 2
il T d1-18— HHSE e v W, B ot B B 22 o 2 S 38 TR AT 65 o o S NGB T A2 2 e 27
I ] DA bR I &, 45 D S TR R I o A e v 2 ) T FE A — ) o i R T
H AT LA A SR R sl L R R A T i B ST A AWM E R (RIER% ), 2B EN
TEAEMRFE LAY R 0.1 2 3% 8 0.2 £ 2. 0% 0.5-1.5% .

[0036]  MfEMER <IE TSR A R I IME R G (ANPRT ) B /2 17— B - M E .
ME W -3, 17- W AR sME B -3- LBRER M 17- ZPREL s I -3, 17— —RIREE

8
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ME T -3 IR AL sME TRE 17— R SR (3 F O IR ME TIEIR . 17— 5 R R ME
A3, 17— Z3Fr IR ME —BERE 53— 5 — NPRME IERR L 17— R - U IRME EEERA 3, 17- IR
ME RS 53— B - PRI - TATRME RENE . 17— 5 - PRIGIE - U IRME —RENEAN 3, 17— XA
B - IR ME —BEmE, LRSI . R EOGR (1) e SBRE — . BE T4 A A I
(BRI % ), MEBCEE AR ZE MR B U Mk 0.1 52 3%, 80 0.2 & 2. 0%, 8 0.5 & 1. 5%, 4
wWo.5% 1%.

[0037] KB IE RG] VT 2 B RS0 14 s A7) Sk T o5 A il o e JR I dE N I
Tto HALFEBIWIEE sHEmd s BERE AL e SR AW s 1- BURTI R IR PEGE —2- Wil 0yt 4k
JOEL ] . s FAORSRS FO AR P RG sTE 5 VRN DL SN YLRA R G DT IR s VR L S ANV R () I i 1R
Wi s VLR DL K AN A i 7 B 5 H il R PR H SR s A HLER SRR S 5 T LR IR
% JUIE S SCIE sWENE s A 3R v PEF) sl s AL A

[0038]  WJ4 A LA ARy BARSEA] 2SR lE 2— CIESEWE . 2- SE L TR L T
- d R A RERR L A 5 IR R T IR IR 7 I8 L SR AR I D R R L £ 0 S TR )
B F AR PRI S TR 2T« PA) I 55 I 7 TR T R A e I e TR T I 7 1 5 21 B LR PO T L
P H AR CRMIATR 1, 2- N e Hh 1, 3— T Sl N R R &

[0039]  RESIBOGER PR FE A A HLE A, AR EARR T FEA (DMS0) « C,—Cy SZHE L
SRR CWEIE SN EE S T RE T SR, LUACAN (azone) ( HAEERUHLEN < 1- | et
INE —2H- B AL -2 Wi ) PO RIS FH e IR ) SO BR 1) A2 g DT R A LT

(00401 511, i FH 1A W IR) 5 SR 03 35w A mT o LU S R G9 « (1) "2 A
P A — FEAK (DMSO) , (2) FRIEFRIMINENT (Cs—Cy) WENRNFLIR H FENE, (3) FREEMR MK
¢ (C,—Cy) BiIklg, Bl FLIR LWa, Lh S (4) Co—Cis NRWTIR WSS o A1 HARSE 7 2, FLIR
JUE I e 1 kg 7L R ) A DA S LR (AR S e S 1 0 FLIRR Sl AE B s i s i sml i, ml R M
B Wy 375 1 5 ) 7 Hh i B B BE R R T IR o A3 A 25, (H 2 B T L Cy-C e 18
RISALFI R TR, AR T ClR 1R  H R A A 5 IR 4%

(00411 7E— MR St 77 X, T 25 F A ALE I8 DMSO. & FH T AR B L e A AL
FICLFEE AR T~ C,—Cy S REBARSCRERE W L E NI e I S T I e T e, AR Ul ( H
FES M <1+ Zhe /N A —2H- By s —2- W ) i MR I e 5%

[0042]  FRBEPR A G Iy 1 1w Ay LR PO I oy P L H R o AR, v AR L e Fa 2
PR ITIE. B REROUIEHEART o - BIER W BRI A R IR 7 R
IR, UL B - R KR . B ARG 7 B AL FEAT A Cy—Cyp MR BRANE AN T I B,
| DY e | A I P T A

[0043]  FRILPR MR GESE NG IR n] AR FHFLER  FF HL T 4 WL e £ 15  SR 1M, 1 v] LA H
HERER, W OFER AR TR ER IR BRI . 534 n] LUK = R R &
el (IPM) HAEIREE IR K b B R R AR

[0044] bk J2 JBKv2 02 3G i 71 (1) 20 & n] FH DL 5 25 [ e il 3 AR ) SR AR i b B v i
(K25 i 3 8 A B D IR 28 S 3k 326 B AR SR US 7, 045, 145+ US7, 384, 650, US20100255072.
US2010292660 1 US20100178323 H IR fRIHG & 1t 58 S 55 i 20 AR e vl R 1) s8R, e
A LR ok MG i 71 415 T ARG G MR G UL 22 J2 sl fit ds R 40 J 3 ik R 48 S B IS
) B S FURIPEF S
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[0045]  JZ KB IE S om I AF AR B SR M G AW 20 | R %l E b 2 %, H
AEWRE T LA AN AR L 50 EE% N E L 40 HiE % . (EFLesjf 70, S F44
Y EE (RIEE% ), RIS E A AR B A AP0 1 5 50%, 58 10 52 40% , 5%
20 & 30%.,

[0046]  ATAEMIFHIIIEFR « T &F0 H B 2 BRI T2 RS EH G . el
R R AR OR R AR/ B A R R G W AR 5 TN ORI R A0 V751 B A6 DA B JER 3
TR K 4 » 5 1T A B 980 B2 i ot ELB 1033328 R FE IR 5 1 28 5 38 AN RE IR A2
5 I RFSEIN ] HEYRFR] / CRUIEFRI AT LAy i 24 Tk A A R i 88 98 550, 491 G 28 2L 0 ks o
i (PVP) . i, PVP/ PR LHlE (PVP/VA) FLEW), W15 2 50, 000 1) PVP/VA 3t
FEYE TA B . PVP/VA 78 43833 57), FH T4 2 G 58 o W 1, LA S 8 M R A1), H
TR K& &, PVP/VA 1] A4 4n Plasdone® S—-630Copovidone (HE Ph MN 5 B
() B B i A ] (ISP)) , Hol4r 184 24, 000 & 30, 000 Ff H BRI Ak AR W FE Sk 106°C 1)
60:40PVP: VA JLIRM . LRUEF) / 8 YR 2 5 78 5 400 10 IR Rl e 482 P 1) EE e A O

[0047]  BUAALT Praa bt B G w840 A TR b L e 2 el . a4
TE MOESICER W b M — i i 2 TR SR S SR o, e — I FH AR L AU 0 1 AT A B T
ERRERy & N R A A N i O e R o vl s 2 A R A A R B SR & O
AW, REPUEEATRI TR R E R,

[0048]  #ll, ORI B AW, R, il A 3L RS RHI R A5V 105 4
RGN AT A AT, AT 238 ) As e TS24 o 9, AR B A i B CL 2RISR A
I TR PR 5 7)o 022 W3R A0 A ke A 2 I PR A

[0049]  FRHRAK BHIE C& RINH T2 B GWA W) PVP AR i 22 Ak,
I, 7EALF PVP B PVP/VA DL K R A R AW, s I AL ) 2 48 m 2 25 i da e
P

[0050] AR A BHIE 020 i TR 092 328 18 5 57491 i DMSO w5 B0 4% 35 491 Qa2 b s 2
[(EHHE=R A

(00511 PRI, A BH R —AN 07 T VARFAEAE 160 7 7325 PUa AR A R TR VB 38 1 5 711 FH s
BBORE A7) ( “PSA”) FZR A WEI, Horb ik PSA g 8 TR IR RS 5771 191 1 2R TR I R T /
LR CIHTEILER YU Duro Tak® 87-4098, Al / s H i firid 56 &1 3 0, 2 PVP 8% PVP/
VA, F / B B e 55 7 DMSO.

[0052] 2O 78 A RIS e LGP Pt a s, 2 aPtE e mm it
G HEAZE AL C D R EVRHAES 25 R0 R0l B W MR T EMRER
25 (C“BHT”) T HALFR IR FIE (BHA) AR Db HOIK B AL 35 I &1 1R S LR K IR A
P SV P 56 I P DM STV 2 TG Pk AR5 o e i) BN R 1) 2 Py S A4k 771, 451 4 BHT
VY (3-(3, 5= BT 2 —4- BRIEREL ) WK ) 2= PURERR, 49 40 Trganox 1010, ANV 1R =
(2, 4= ZRUT FEIRIE ) g, 1 Trgafos168, LL KV AR BRI AR BR AN . L1 T IR 77 I IR
Y% C MYt & E,

[0053] 5 INRR A F EHUEAAFI Y IS PUA A7 W BHT 2 HER A G 1. 1T LA R A %
KRB AT, 41 5 KT 500 (4 an e — (2, 4- —BUT o838 ) IR ) sk T

10
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1000 (1 4n R PUBEDY (3-(3, 5 U T 4 —4- FHEHIL ) NS ) .

[0054] 2% FZ 4040 W pH 18 T 4 5 5 20 pH6 4525 pHS, 16l 14 pHB. 0.6. 1.6. 2.6. 3.6. 4.

6.5.6.6.6. 7.6.8.6.9.7.0.7. 1.7.2. \7. 3.7.4.7.5.7. 6.7. 7.7.8.7.9 5 8. 0. £ —A 5L}

J7 3, KA S W UERFAE L) pH6. 5 42 pHT. 50 £E ) — Lt )7 U, M A -G YERFE L) pHT .

T Hby e A5 FH R L6 25 4 = pH AR BT, 49 A AR WP A R » T3 (W i, BHT A7 A

WS T] g = (R A > 10 & % ek & /b 20 T % a2 30 T& % . BHT [AEAE IR ST

MBI ER 2 % 150 & % 58X 200 i % 5k 500 i % o (R st 7y U, e TR

FAE, BHT (AR AT 51 10% & 500% .20% %8 200% , 5% 50% &8 150% . A 25 5 Hh

Eﬁmﬁiﬁmzﬂﬂc A A IE R o B, WAERR — (2, 4- —RUT FERIE) B8, Bl Trgafos168
BrE A A FE AT BHT WS R BE, AH AR AT DR FH ARG sl B e R 5 DY (3—(3, 56— —

,ﬁ(Tﬁ —4- FHRIL ) TNIE ) 2= VU RERS, %1 Un Trganox1010 )& @& BE AL RE SRR EE, (H

] DASR R SR BB sy RO B2, 4 sy 22 222 1096 .20 %6 8 30 %6 [ L

[0055]  [ifd ik DA SEJitif51] LA SE VAR iR A R B o Pirds St 497 s el i B T AR BR A R B

00561  H. &St 7 =

[00571  SEjifs 1

[o058]  FIH T 1 H1 s Eﬁ@ﬁﬁﬁﬂ%%ﬁ%o S EI LRI HB A QB R

KPR, R 3 TR . SR IEHAE—ILIRYILL 133g/m® 1) H ARIA A B IR A A M 2 A

B EIFHAE 60°C KT, 4@73-‘“;}#)27‘, DI 15em® FORE S, JECCE 5 A B8 4t FEL 2 1), B N 4%

W ARG AETAE 80°C R o FEMWIFR 2 I 7= I FL AN (] s PPN R b o

[0059] % 1. “HLIEWE T

[0060]
et 4 0.38%
VBIE IR PVP/VA. TR 218 39.0%
PSA% 60. 5%

[0061]  *PSA = HA WK —2- LHE HENE FRARFIZ) 50-60% w/w LR LG NEAE A H R 3
PRI NG IR BE KL A 7 2B )
[0062] % 2. BUFE A%

[0063]
ECRE I i) 2 s IR AL
0K (Ty) 80°C 3
2 KR (Ty) 80°C 3
4 K (BRES 7 HEBASH) (T,) |80°C 3
6 R (A7 HE) (Ty) 80°C 3

8 K (Ty) 80°C 3

11
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[0064] % 3. IRIILIRY)

[0065]
R | REEY
S 24t |[BHILREY + L4l %, 1. 53mg/15cm’

3L BRI +BHT, 1. 14mg/15¢m”

WAL |RELIEY) +BHT, 1. 71mg/15¢m’

5 HE [BELIRY +1rganox1010, 1. 11mg/15cm™+ Irgafos168, 0. 57mg/15cm”

et |BHLIEY +1rganox1010, 1. 66mg/15cm™+ Irgafos168, 0. 85mg/15cm’

BT [RELRY + SHERE, 0. 97mg/ 15cm’

[0066] 3K 4 TN AERE—IN B 5, B — A AW Ao i 2l ) 1, Ko o B 3 ANFE
i (R348, A 8 e eim 2 T H R s E 04 ( “% TLY) , B TR G R =R N
0. 868% ,

[0067] 3% 4 UL H b5 2o beis 220 % 32 7~ 1) A Heids 2 i ke e P

[0068]

ke I, [ T, T, T,

FIHE|96.9 [87.1 [68.5 [NA 48. 1

o |106.6(92.8 [93.3 [NA 87.3

% 34k [106. 8 {102.0 {98.1 |NA 97.7

4 4L[103.4 (102.2 [99.7 |NA 95.7

%5 5 4tk [104. 3 {104.3 {99.4 |NA 94.6

% 6 4t [102.6 {101.1 {98.5 |NA 93.1

HTHE|105.4197. 1 [NA 93.4 [91.7

[0069]  IXLLgh BUE B Lo b — 1 I AE 41 -G 90 b A PU A A R 3 F Hod st ) 40508 P

A FRIIH S 3 vy T A e 2 e e

[0070] i ﬁﬁ_ﬂ,@ 2

[0071] A s g 1 b B Il () 2 B it 2 i 3B i) SR LGl / R &

I P L SR AN B0 5 0 () /S RS VR P s INAE BRI 0. 02mg (RF—I15 7% 7 300mg RESL

RY)) RN 1. Tmg ((H 1. Tmg FRoRARE— W Fy o 25 e v ZA i (1) 2t 19 R R i ) 1A B Y 1)

ANTR] 1) BHT

[0072]  BpdE—HEINHAE 80°C I HAENFIA] £ 0.4 Al 8 KEAT /0 H7 . g BHT BEg AR x} A2
12
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R Al RS et AR ER- . RS R IBAET =50 R. T =54 R T =55 8 K|

451 LNG )5,

[0073] 25 5. BHT ¥ & Xk A e i 2 el B At 1) 5

[0074]
BHT (mg/ Ui ) |28 0 K LN ERPN
0 98 56 56
1.7 100 95 91
0.3 102 98 91
0.15 101 94 85
0.075 98 90 69
0. 040 101 74 62
0. 020 100 66 66

[0075]  SEjifs 3

[0076] WIS LA R iR ALt 47 il 24 At 5 o
[0077] &) W ZeHeil 2o (2. 6mg) WA T 412mg Duro Tak87-4098 (3L “#hifk”) .,
HIASEZEY) (drawdown) FF HAE 80°C RhN# 4 KA1 8 Ko MIE A 4 FAN 8 K IAE N i) 7l
A A 2 1) LA AR I 43 B
[0078]  b) ¥ Acbeiti 2 (2. 6mg) 1 60mg PVP/VA AT 412mg 244 o 143 K 93t H.
£ 80°C NIk 4 KA 8 Koo IE I 4 KN 8 T [KIAE i I3 4% 2 bR vl Z il 1) B DA R P&

INNER i

[0079]  ¢) M 24 (2. 6mg) < 1. T1mg BHT Al 60mg PVP/VA % T- 412mg 4k . 1l
PR LY HAE 80°C R INFA 4 KA 8 Ko P NH 4 RN 8 K IIHFE b BT 43 A B i 2 i 1)

LK) T 0 2

[0080]  d) B&¥shN 1. 14mg BHT LAAN, 4T 5 ¢) R BT IRAH R HRE P
[0081] gLl FIMEIA T3 6 o

[o082] 3k 6. HHLiilFIHIMLIE

[0083]
BAE (mg) [AchkifiZm (mg) [PVP/VA (mg) BHT (mg)
a 412 2.6
b 412 2.6 60
c 412 2.6 60 1.71
d 412 2.6 60 1. 14

13
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[0084] w47 HPLC 43 Afr LA E 2o B v 2 W () B0 . AR 29 200mg A1 100mg A it (idsx%
PRI E I ) AR T 4 R 8 RS e ME . W Mg T 5mL 1 101 PYSIRIR - HH
fi (THF/MeOH) H. 38 10 1 L #E4T HPLC 4341,

[0085]  REAE AL a Al b 7E 80°CHEAR TR A 4 KA 8 R Hy I e Wit 2 il B A o %o T4
i e AL d, RARIBEEY) . 2R T HhoR AR

[0086] 3K 7. LABEARA IV AR T 04k

Hé- I'ﬁll ‘-é‘ui "7' E'\ Béfﬁifi %(%)
4K 8 K
A 0.48 0.75
[0087]
B 1.26 1.28
C 0.00 0.00
D 0.00 0.00

[0088] & 8 o AL 80 CHUAA APl 75 2 Jm R A% 1 2 b it 22 il 1 g T A 1y 23 5
[0089] & 8. ARG I HIAR 17 0 %K

42 g
FF it 9
4K 8 K
a 99.52 99.25
[0090]
b 98.74 98.72
c 100.00 100.00
d 100.00 100.00

[0091] 3K 8 MUVERE AR 2o it 22 I 1 70 02 MU T AR 11 73 B E B3R 151

[0092] [ 3R () s B AR AT 5 2 WS 0 BHT 920 20 ok 075 272 I P 26 A9, T2 D 26 4k - (PVP)
TR I B A o

[0093]  SLjififs 4

[0094] il £ L2 B ashak i Fr, HoAL S i@ MG o 1) 2R LIRSl / LR LG BRI R Y &
TBORE 5 SR AR Ak 5 (1) Ao e iy 22 (LNG) AT BHT, Wik -

[0095]  #k¥k 1 :LNG (2. 17mg,0. 87 HE1 % )—12. 5em” Wi J7

[0096]  #k¥Kk 2 :LNG (2. 6mg, 0. 87 H 4= % ) +BHT (1. 712mg, 0. 57 HE1E % ) —15cm” W f ;
(00971  EBEIZERE N AR R TR (3 AN AR Bz JIRAE i, RS e HEAA T AT 3 vk ) 1) Rkl &

29 PR A
[0098] % 9. FELK LNG 1) B A& AT Ay i 1R] 1) pR £
[0099]

14
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ik 5 .
_ FTiE L i) LNG B R B i (ng/em”)
i
24 /NI | 48 /NEE | 72 /NEE | 96 /N | 120 /NI | 144 /NI | 168 /N
5.503 +/- | 12.414+/- | 18.787+/- | 24.962 +/- | 30.502 +/- | 35.767 +/- | 40.736 +/-
1
1.475 2.456 3.256 3.895 4.569 5.230 5.770
5.187+/- | 11.336 +/- | 17.092 +/- | 22.650 +/- | 27.795 +/- | 32.689 +/- |37.355 +/-
2
1.900 2.755 3.578 4.286 4.969 5.551 6.110

[0100] NN AR Jbrp A gt 2 i R Sl B (n g/em’/h)
[0101] 3 10. Zepil Zefil () I Fa A& (n g/cm’/h)
[0102]

fbik 1 0. 2442+/-0. 0312

fitik 2 0.2231+/-0. 0312

[0103]  XLE¥Hin WoRvAs N BHT A BELAS Ze Mo ik 2 i 1) 28 3%

[0104]  SLZjififsl 5

[0105]  4nZ 11 W, dil&-ERh & e 590 LRI SR N A TR IR PSAL PVP A1 DMSO 44k
VER, Tk B AP e 40145 AL 5 20 164. 8mg Duro Tak® 87-4098 F1 2. 6mg A kit 44
(LNG) , Z3L1-J5%, A FJC PVP/VA A1 DMSO.

[0106] % 11. HEW

[0107]

HEWSS  |PVP/VA (ng) DMSO (mg)

1 7 K

2 60mg PVP/VA ¥

3 60mg PVP/VA T

4 60mg PVP/VA 7

5 60mg PVP/VA 7

6 . 16mg DMSO
7 60mg PVP/VA 16mg DMSO

[0108]  7EZHEH) 1-4 F1 6 5L R, 76 78°C N HiHh PSAS /N, B J5 s in PVP/VA £ DMSO.
FEFIF 3 A1 4 RSO, 0 IAE SRR SAFAE R AE 80°C T Fiidk PVP/VA48 /NHY .
[0109] AR5 T AT IR i 3] 80 C AR, Ii 4 KA 8 Ko H1 HPLC Z)MTBfi4) . fE3

15
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12 h R SRR
R 12, BRI IR 1 70 2

[0110]

[0111]

[0112]

[0113]
[0114]

[0115]

[0116]

[0117]

PR RS I TR B

[0118]
[0119]

7

N

HED DT B A 0 (%) KA 0 (%)
N CRN
1 0.32 0.47
2 0.76 0.94
3 0.87 0.91
4 0.78 1.16
<) 1.21 1.60
6 1.12 1.67
7 1.65 1.78

W 12 PR, £24E PVP/VA fE BRI 2w f% . PVP/VA ITIACBEAS B B 2%
Z5 . MHEY 8 Ky ARt in# 4 RRZ . Tk PSA WD B & . 7
DMSO 18 Jin B e 40 1) 2

St 51 6

A 13 Hh B G5 il BERY . AR5 73 B BHRY)IF HAB N BHT, Wik 14
TR ARG R R I IR Y A 200g/m” (¥ H AR A B A1 70 0 25 e BB HAR TR
J 14 2300rpm 75 60°C R4 17.5 43 Bh SRJSHEME T 2K, YIS 15em™ (RIRE S, BCAE A
Ji s 4k BL 2 ), e NS, JRARJEAZIAE 80°C R o FESE 0 REE 4 KA 8 RIFMAE M.

R 13, BRIy

e B g 7 il 0.378%
R ME 0.333%
BIiE MR, PVP/VA. 4B Z 39.558%
ik

PSA* 59.730%

*PSA = HANIGIR —2- L& O FEME FARFIZ) 50-60% w/w LR LB 1E Jy JL 58

EFIFEERY) [Duro-Tak87-4098]
* 14, W IIREY
o1 KR
52 it RSV +BHT, 1. 712mg/15¢cm?, 2. 481g/kg
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o5 34t KR +BHT, 1. 000mg/15¢m’, 1. 449g/kg
5544t REFLIRY) +BHT, 0. 428mg/15¢m’, 0. 620g/kg
555 it REIEA +BHT, 0. 300mg/15¢m’, 0. 435g/kg
55 6 it REILVRA +BHT, 0. 150mg/15¢m’, 0. 217g/kg

[0120] i HPLC ) 32 20 R V85 22l RN 2R — E ) o 36 15 o B — iR 50 VR W 1) 45
R (LC% ), Xon AR ILTRY) 5 NFES P E, A MEZEE 9040 RSD% ) .
[01211 % 15. 5%

[0122]
DN [N B8R
EE LNG EE LNG EE LNG
R ILIRY)
(RSD%) | (RSD%) | (RSD%) | (RSD%) | (RSD%) | (RSD%)

%of 1 98.7 100.3 77.3 43.0 72.9 28.5
(1.9) 2.1 (1.0) 3.1 .1 (57.0)

2 98.0 98.7 91.4 72.1 85.4 57.5

(2.2) (2.2) (1.3) (L.5) (2.4) (8.1)

3 99.1 99.6 87.8 66.7 86.9 54.4

(1.8) (2.0) (2.6) 2.1 (2.6) (22.8)

4 99.3 100.2 85.7 51.6 79.8 33.9
3.1 (3.0) (3.0) (9.4) (5.9) (48.6)

5 97.4 98.2 81.0 54.7 82.6 41.8
(1.8) (1.9) (1.8) 6.4 (3.3) (33.6)

6 98.5 99.6 80.4 38.9 81.0 41.5

(1.2) (1.1) (6.1) (51.5) (1.6) (7.1)

[0123] N 1 ik, AN SCRTIR I S fta o) AN iy XM T3 W) H s IF FLAE L5 R 2 2
BARRE S P 7R T AN B AN B3I H N RS AEAS HE ARG AR AR LA S BRI SR A5 1
N
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Abstract

A composition for transdermal delivery of a progestin for
progestin hormone therapy is disclosed. Also disclosed is a transdermal
delivery device comprising the composition. For progestin-only hormone
therapy, the composition contains an anti-oxidant and does not contain an
estrogen. For therapy involving a progestin and an estrogen, the
composition contains the progestin, the estrogen and an additional anti-
oxidant. Methods of improving the stability of progestin-containing
compositions comprising oxidative agents are also disclosed. The methods

comprise including one or more anti-oxidants in the compositions.





