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METHCDS OF TREATING 5KIN CONDITIONS EXRIBITING
TELAMGHCTASIA

BACKGROUKD OF THE INVENTION

Field of the Invention

[B001} The present application relates o methods of proventing or treating
skin conditions exhibiting telangicctasia, for oxample, rosacea exhibiling an
erythematotelangiectatic  subtype. Exemplary methods  comprise
administering 1o 2 patient a formulation comprising a therapsuticatly effective
amount of an mTOR inhibitor, such as rapamycin, wherein the mTOR
inhibitor is the only active agent in the formulation, Suitably, the formulations

are topical formulations administered 1o the face.

Background of the Invention

g Rapamycin (sirolimus), is a macroeyclic iriene antibiotic produced by
Strepiomyces hvgroscopicus {see U8, Pat. No, 3,829,992) that has been
shown (o prevent the formation of humoral (1gE-lke)} antibodies in response to
an albumin allergic challenge (Martel, R, Can. J Physwiol Pharm. 35 48
{19777, inhibit murine T-ccll activation {Staruch, M., FASES 3; 3411 {1989,
and prolong survival time of organ grafts in histoincompatible rodents
{Morris, R, Med Sof. Res. 17: 877 {1989}, Rapamycin has been approved by
the FDA to provent rejection of organ bransplants, particularly kidney
transplants. [t has been suggested for use in treating skin conditions, however,
Hmited to immuscinflammatory skin diseases. See U8, Patent No. 5,286,730,
the disclosure of which is incorporated by reference herein.

{00031 Rosacea is a chronic inflammatory condition of the fucisl skin
affecting the blood vessels and pilosebaceous units, Rosacea exhibits four
major  subtypes, erythemstotelangiectatic (Subtype 1), papulopustular
{Subtype 23, phymatous {Suldype 1) and ccular (Subtype 4). See, 2.g., Culp
and Scheinfeld, “Rosscea; A Review,” PAT 43:38-45 (2009). The discase is
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cormmnon, especially in fair-skinned people of Celtic and porthern Evropean
heritage. The onset of the disorder is usually between the ages of 30 and 5,
Early stages of the disease affect women more often than men st a ratic of 3 10
b {Jansen & Plewig, LR Ssc. Med 9#00144-1506 {1997 McDomnell &
Tomecks, Cleve Clin J Med. 67:587-500 (2000}). Patients rypically present
with Subtypes | and 2. Factors such as sunlight, alcohol intake, hot drinks,
spicy foods, stress, and exposure to exfreme heat or cold can frigger or
exacerbate this disease. Rosacea may progress 1o the development of
inflammatory lesions (papules and pustules) in association with erythema and
telangiectasia. In move severe cases, patienis may develop nodules and
disfiguring rhinophyma. Ooular changes may ocour in over half of patients,

{0004] In addition to rosaces, a number of additional skin conditions exhibit
some form of ielangiectasia, in which the blood vessels of the skin are
abnormally or permanently dilated. Telangiectasia in combination with
flushing and persistent erythema on the central face, generally referred fo
clinically as ervthematotelangisctasia, is primarily seen in rosaces patients.

[005] Standard treatments for rosaces inchude topical azelaic acid, topicald
metronidazole and oral tetracvelines, These therapies are generally targeted at
reducing inflammastory lesions (papules, pustules) assoclated with rosacea,
rather than the ervihematotslangiectatic subtyps. The most common opical
therapy for rosacea is metronidazole, which is approved for the treatment of
inflarsmatory Jesions (Subtype 2) of rosacea and is available in §.75% and 1%
concentrations. FINACEA® (arzelaic acidy Gel, 15% is also prescribed for
treatment  of papulopustular rosacea  (Subtype 23 Treatment of the
sryvthematoielangiectatic subtype of rosaces has generally been restricted to
light-based treatments, including multiplexed laser. Scheinfeld, “Rosacea: A
Review,” P& T 43:38-45 (2009

EHTY A topical therapy that is effective in treating and prevesting skin
conditions exhibiting telangiectasia, including the ervihematotclangiectatic

subtype of rosacea, is desirable.
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SUMMARY OF PREFERRED EMBODIMENTS

{6807] in embodiments, methods are provided for treating a skin condition
exhibiting telangicctasia comprising adminisiering to a8 patient & formulation
comprising & therapeutically sffective amount of an mTOR  inhibitor,
Suitably, the mTOR inhibitor is the only active agent in the formulation. The
methods suitably reduce the telangiectasia and/or ervihema.

{B088] In sxemplary embodiments, the mTOR inhibitor s rapamycin
Exemplary skin conditions that can be treated include, but are not limited fo,
rosacea, keratosis pilaris, photodamage, anglofibroma, port wine staln, cutis
marmacrata telangiectatica congenits and hemangioma.

{089} Suitably, the formulation is administered topicaily, for example to 8
patient’s face. Exemplary topical formulations include, but are not limited to,
& cream, a fotion, a spray, a foam, a gel, a sohstion, an olntment and 2 mask.

{8618] Suitably the mTOR inhibiior 15 present in the formulation at a
concentration of about 4.5% o about 10%: by weight, for example about 50 10
about 8% by weight.

HEE RS In exemplary embodiments, the formulstion Is administered once a
day, or twice a day. The methods can also further comprise administering one
or more tetracyclines orally to the patient, as well as administering vascular
fazer therapy to the patient.

{8612} I further embodimenis, methods are provided for treating rosaces
exhibiting sn ervihematotelangieciatic sublype. Suitable methods comprise
administering topically to a patient a formulation comprising a8 therapeutically
effective amount of rapamyvein, wherein the rapamycin is the only active agent
in the formulation, thereby reducing ervthematotelangiectasia of the rosaces.

BR013] In additional embodiments, methods are provided for reating rosaces
exhibiting an ervthematotelangiectatic sublype comprising administering
topically to a patient 3 formulation consisting cssentially of a therapeutically
effective amount of rapwmycin, thereby reducing ervthematotelangisctasia of

the rosaces.
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[aa014] Methods are also provided for treating rosaces exhibiting only an
erythematotelangieciatic subtype comprising administering fopically to 2
patient s formulation comprising about 0.01% 1o about 16% rapamycin by
weight, whereln rapamycin is the only active agent in the formulation, thereby
reducing ervthematotelangiectasia of the rosacea.

R In additional embodiments, methods are provided for preventing a skin
condition that exhibits telangiectasia  andfor  ervthems  comprising
administering to a patient a formulstion comprising a therapeutically effective
amount of an mTOR inhibitor, wherein the mTOR. inhibiior is the only active

agent in the formulstion, thershy reducing formation of the telangiectasia

and/or ervihema.
{88018} Additional methods are provided for preventing rosacea that exhibits

an ervihematotelangicotatic subtype comprising administering topically fo a
patient a formulation comprising a therapeuticaily effective amount of
rapamyein, wherein said rapaniyein is the only active agent in the formulation,
thereby reducing formation of erythematotelangiectasia of the rosacea.

{BOGET Further methods are provided for preventing rosacea that exhibits an
ervibematotclangiectatic subiype comprising adminisisring topically to a
patient a formulation consisting essentially of @ therapeutically effective
arnount of rapamysin, thereby reducing formation of erythematotelangiectasia
andfor erythems of the rosaces.

{0618] In additional embodiments methods are provided for preventing
rosacea exhibiting only an ervihematotelongiectatic subtype comprising
administering topically 1o a pationt a formulstion comprising about 0.61% to
gbout 10% rapamycin by weight, wherein the rapamycin is the only active
agent  in said  formulation,  thereby  reducing formation  of
ervihematotelangiectasia of the rosacea.

[00019] Further embodiments, features, and advaniages of the embodiments, as
well as the structure and operation of the various embodiments, are described

ity detail below.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[B0028] It should be appreciated that the particular implementations shown and
described herein are examples and are not intended to otherwise timit the
seope of the application in any way.

LEEF Y The published patents, patont apphications, websiles, company names,
and scientific literature referred 1o herein are hereby incorporated by reference
inn their entirety to the same extent s if each was specifically and individually
indicated to be incorporated by reference. Any conflict between any reference
cited herein and the specific teachings of this specification shall be resolved in
favor of the latter.  Likewise, any conflict between an art-undersiood
definition of a word or phrass and 2 definition of the word or phrass a3
specifically taught in this specification shall be resolved in favor of the latter,

B022] As used in this specification, the singular forms “a,” “an” and “the”
specifically also encompass the plural forms of the terms to which they refer,
unless the content clearly diclates otherwise, The term “about™ is used herein
1o mean approximately, in the region of, roughly, or sround. When the term
*about” is used in conjunction with 2 numerical range, # modifies that range
by extending the boundaries above and below the numerical values set forth.
In general, the term “about” is used herein to modify a numerical valus above
and below the stated value by a varlance of 20%.

{66823] Technical and scientific terms used herein have the meaning
commonly understond by ome of skill in the art to which the present
apphcation pertaing, unless otherwise defined. Reference is made herein to
varipus methodologies and materials known to those of skill in the art,

{8824 in smbodiments, methods are provided for preventing or treating a skin
condition exhibiting telangiectasia and/or ervthema.  Such methods suitably
comprise administering 10 8 patient 3 formulation comprising a therapeutically
effective amount of an mTOR inhibitor. Suitably, the mTOR inhibitor is the

only active agent in the formulation. Such methods suitably reduce the
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telangiectasia andfor ervthemna exhibited by the skin condition or reduce the
formation of the telangiectasia and/or erythema of the skin condition.

{60025} As used hersin a “skin condition” refers to a diseass, disorder or
problem affecting the skin. This includes conditions that affect the face, as
well as other surfaces of the skin, including back, chest, bands, neck, arms,
legs, foet, runk, etc,

[B0826] The methods described herein sullably provent a skis condition. In
such preventative methods, the formulations are suitably administered prior to
the development of the skin condition, 50 as to slow or completely stop the
formation or spread of a skin condition, including the formation of the
telangiectasia and/or erythema of the skin condition. Prevention of a skin
condition can be utilized in pstients that have previously exhibited a skin
condition in the past {(but no long show symptoms) or in patienis that
demonsirale a family history of a particular skin condition or are al an
increased risk or more predisposed to develop 2 skin condition due to medical
history andfor environmental factors.

[BO8I7} in other embodiments, the methods described herein treat a skin
condition. Treatment of 8 ¢kin condition as used herein suitably includes
improving a skin condition, including the telangiectasia andfor ervihema
exhibited by the skin condition, 1o a point where i is neardy or completely
eliminated or cured. Treatment of a8 skin condition alse includes the
amelioration of a skin condition. To ameliorate 8 skin condition means o
make the skin condition beiter, more bearable, or more satisfactory 10 a
patient. The methods deseribed berein can be wtilized o result in any of these
changes in the skin condition, or any combination thereofl

{BO82E] in embodiments, the methods can be used to prevemt the skin
condition. In further embodiments, the methods can be used to treat the skin
conditions,

136828] The skin conditions that are prevented or treated with the disclosed
methods all exhibit some level of telangisctasia andfor ervthema, As used

hersin the term “lelangiectasia” or “telangiectatic” refers to abnormally andfor
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pormanently  dilated blood vessels associated with a skin  condition,
Telangiectasia can also be associated with increased erythema or flushing of
the skin, and such a sympiom is referred to as “ervthematotelangiectasia” or
“erythematotelangisciatic” throughout.

BGG36E In embodiments, the methods comprise administering o a patient a
formulation comprising 2 therapeutically effective amount of an mTOR
inhibitor. “Patients™ as used herein refer to animals, inchuding mammals and
particulariy humans.,

LEGEREE: As used herein, “mTOR inhibltors” refer to inhibitors of the
mammalian target of rapamycin (mTOR), which is also known as the
mechanistic target of rapamycin gor FK30¢ binding protein 12-rspamycin
associgted protein | (FRAPD. Exemplary mTOR inhibitors include, but are
not limited to, rapamycin {sirolimus), temsivolimus, everolimus and
ridaforolimus, eio.

{60832} Suitably, the methods comprising sdministering 2 formulation where
the only active agent in the formulation is the mTOR inhibitor. That is, the
formulations do not include any other additional agents that are biclogically
active. Howsver, the formulations suitsbly comprise one or more non-active
ingredients or excipients, including various emulsifiers, binders, buffers,
carriers, etc., as described hergin, One or more of these non-active ingredients
may have beneficial effecis on the skin, for example adding or removing
moisture or o from the skin, lebricating the skin, efc., but they are not
considersd active agents.

{000331 In additional embodiments, the methods can comprise adminisiering a
formulation comprising an mTOR inhiblior and one more additional active
agent,  Exemplary active agents that can be used in the formulations are
known in the art and include, for example, various antibiotics, steroids, i,

{60034} Suitably, the methods described herein result in reduction of the
telangiectasia andfor erythema exhibited by the skin condition. That is, the
dilation or abnormal configuration of the blood vessels of the skin condition,

and/or the redness or flushing, is less than that selative to the dilstion or
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abnormal configuration of the blood vessels, andfor the redness or flushing, of
the skin condition prior 1o administering the mTOR inhibitor. Or the dilation
or abnormal configuration of the blood vessels of the skin condition, and/or
the redness or flushing, is less than the dilation or abwormal configuration of
the blood vessels, and/or the redness or flushing, of the same skin condition
that is not being administered the mTOR inhibitor. Thus, the reduction of the
telangiectasia and/or ervthems can be determined by comparing the patient's
skin condition prior to the beginning of the administration to a time afier the
administration started, or the reduction can be determined by comparing the
patient’s skin condition after beginning the administration relative t0 & patient
that also has the skin condition, but is not receiving the mTOR inhibitor.

HEGERRY In embodiments in which the methods are used to prevent the skin
condition, the reduction in formation of telangieciasia andfor ervthema is
suitably determined by comparing the patient’s skin condition after beginning
the administration relative 1o a patient that has the same skin condition, but is
not receiving the mTOR inhibitor.

JO0034] feduction of the telangisctasia and/or ervthema can be determined via
visual examination, including both human clinical evshuation and the use
instrumentation (inchiding pholography and image analysis sofiware) 1o
visuglize the change in the telangiectasia and/or erythema. The reduction can
also be determined vis measurement of the blood flow or other characteristics
of the skin and blood vessels that can be used to determine whether or not the
ielangiectasia  anddor  ervthema has been  reduced. Examples  of
instnumentation that can be wilized to determing the change in telangiortasia
and/or ervihems include, but are not Hmited 1o, a Chroma Meter (KONICA
M}"NOE_.‘T‘A@, Ramsey, NI, laser Doppler blood flow meters, otc.

FOG037) Suitably, the evaluation of the skin condition and specifically the level
of telangiectasia andfor ervtherna will be determined by a trained medical
professional evaluating the patient wtilizing an investigative global assessment
of the skin condition. Typically, such global assessments assign 8 valus to the

degree of telangiectnsia and/or erythema exhibited by the skin condition. This
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investigative global assessment value can range, for example, from 0 (Absent}
to 1 {Mild} to 2 (Moderate) to 3 (Significant) to 4 {Severe}, including values
between thess numeric gradings {e.g., intervals of .13, In addition 0 the
assessment made by the medical professional, the patlent’s inpwt and
cbservations of thelr skin condition and responses o various inquiries {e.g.,
stinging or burning sensations} also play a role in determining the
investigative global sssessment value that s assigned.

[B0838) Suitably, the ielangiectasia and/or erythema will be reduced, either
refative 1o the level of iclangiectasia andfor evvthems prior to starting the
administration, or as compared 10 a patient that is not receiving the mTOR
inhibitor. That is, the investigative global assessment asssigned to the
telangieciasia andfor ervthema/skin condition after administration will be less
than the investigative global assessment assigned to the telangiectasia and/or
erythema fekin condition prior to the start of adminisiration, In the case of
prevention, the investigative global assessment will be less than the
investigative global assessment as compared 10 a patient that is not recelving
the mTOR inhibitor,

{66839 The reduction can take place over & period of days to weeks to months
o years. For example, a patient may receive an iavesiigative global
assessment assigned fo the telangiectasia andfor erythema /skin condition of
1.5 prior to the beginning of sdministration, and an lnvestigative global
asscsmment assigned to the telangieciasia andfor ervthema /skin condition of
3.0 after two weeks of administration in accordance with the msthods
described hersin, B should be noted that any reduction in the numerical value
provided by the investigative global assessment is considered 2 reduction in
the tolangiectasia and/or orvthema exhibited by the skin condition.  For
example, a reduction in the assigned value of about 4.6 or less, 3 reduction of
about 3.5 or less, a reduction of gbowt 3.0 or less, a reduction of abowt 2.5 or
less, 2 reduction of about 2.0 or less, a reduction of about 1.5 or less, 2

reduction of about 1.0 or less, or a reduction of about 0.3 or less, is considered
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3 reduction in the telangicctasia and/or erythema exhibited by the skin
condition.

B840 In embodiments where instrumentation {including photography and
image analysis software) is utilized in the determination of the reduction in the
telangicctasia and/or ervthema exhibited by the skin condition, the reduction
can be illustrated by a percent (%) reduction. For example, reduction of the
telangisciasia and/or erythema includes reduction in the measurement made by
the instrumentation by at least abowt 109, suitably, at least about 23%%, af least
about 30%, at lsast abowt 40%, at least about 50%, at least about 60%, at least
ahout 70%, at least about 80%, at least about 90% or at least about 95%. In
some embodiments, the telanglectasia andfor ervihems will be completely
eliminated, resulting in 8 reduction of about 100% of the measurement made
by the instrumentation,

0841} In embodiments whers the methods are used for prevention of a skin
condition, the reduction In formation of the telangiectasia and/or erythema can
take place over a period of days 1o weeks to months 1o years. For example, a
patient receiving the preventative administration may receive an Investigative
global assessment assigned to the telangiectasia andior erythema /skin
condition of 2.0, whereas a patient that is exhubiting the telangiectasia and/or
erytherna/skin condition, but is not receiving the preventative administration,
may receive an investigative global assessment assigned 1o the telangiectasia
and/or ervihema /skin condition of 3.0 after two weeks of administration in
accordance with the methods described herein. It should be noted that any
reduction in the numerical value provided by the investigative global
assessment is considered a reduction in the formation of the telangiectasia
andfor erythema exhibited by the skin condition. For example, a reduction in
the assigned value of about 4.0 or less, a reduction of asbout 3.5 or less, &
reduction of about 3.6 or less, a reduction of about 2.5 or less, 3 reduction of
about 2.0 or less, a reduction of about 1.5 or kess, a reduction of about 1.0 o

less, or a reduction of abowt 0.5 or Jess, is considered a reduction in the
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formation of the telangiectasia andfor erythems exhibited by the skin
condition,

{0042} In embodiments where instrumentation {including photography and
image analysis software) is utilized in the determination of the reduction in the
formation of the telangiectasia andfor ervihema eoxhibited by the skin
condition, the reduction can be illusirated by 2 percent (56 reduction relative
to a patient that is not recelving the preventstive administration. For example,
reduction of the ielangiectasia andfor ervihema includes reduction in the
measurement made by the instrumentstion by at least about 10%, suitably, at
feast about 2096, at least about 3096, at least about 409, at least about 30%, at
least about 50%%, at least about 70%, at least about &0%, at least about 9% or
al least about 95%. In some embodiments, the telangiectasia and/or erythema
will be completely eliminated, resulting in a reduction of about 100% of the
measurement made by the instrumentation.

{86843 Exemplary skin conditions that can be prevented or treated utilizing the
methods described hersin include, but are not limited to, rosaces, keratosis
pilaris, photodamage, angiofibroma, port wine sialn, cutis mermaorala
telangicctatica congenital, hemangioma, scleroderma, hereditary hemorrhagic
telangiectasia  {Olser-Rendy  syndrome), Ataxia-Telanglectasia,  spider
angioma, Bloom syndrome, Klippel-Trenaunay-Weber syndrome, Shuge-
Weber disease, Xeroderma pigmentosa and Nevus flammeus,

{8844} As described herein, suitably the mTOR inhibitor that is administered
o the patient is rapamycin. Administration of the mTOR inhibitor can be via
any suitable route, including for example, orally, intravencusly, subdermally,
peritoneally, via inhalation, intramuscularly, intradermslly, intraccularly,
infranassily or subcutaneously.

{00045] Suitably, the mTOR inhibitor i formulated for topical adminisiration
and sdministered topically 1o the surface of the skin where the skin condition
is present. In embodiments, the formulations are administered topically to g
patient’s face, which includes the central region of the face, as well as the

forehead, nose, ears and chesk/mouth arcas.
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800467 Exemplary topical formulations for use in the methods described
herein include, but are not limited to, a cream, 3 lotion, & spray, a gel, a
sofution, 8 foam, a suspension, a patch an olntment and 2 mask, as well as
other sintlar topieal formulations known in the art.

B0047} Exemplary non-active ingredients or excipients for use in the topical
formulations described herein are well known in the art. Such non-active
ingredients include, bt are not limited to, bumectants, smollients, pH
stabilizing agents, preservatives, chelating agents, gelling agents, thickening
agents, emulsifiers, binders, buffers, carriers, anti-oxidants, sic., as described,
for example, in Remington: The Science and Practice of Pharmacy, 21°
Edition, Lippincott Williams & Wilkins, Philadeiphia, PA (2006); see olso,
.8, Food & Drug Administration, Inactive Ingredients for Approved Drugs,
available online.

{00048} In exemplary embodiments, the mTOR inhbitor, suitably rapamyein,
is present in the formulations at a concentration of about 8.01% to about 20%
by weight, about 8.05% to about 20% by weight, about 8.1% 10 about 20% by
weight, more suitably about 0.2% o sbout 18%, sbowt 0.4% 1o about 16%,
$.5% to sbowt 15% by weight, or about .39 to about 10% by weight, about
1% to about §%6 by weight, or about 196, sbout 2%, about 3%, about 4%,
about 5%, about %, about 7% or about &% by weight, and any values
between these values.

{00043 Amounts of non-sctive agents, including those disclosed herein, are
readily determinable by those of ordingry skill In the art.  Generally, the
amounts and ratios of the non-active agenis are dewrmined o as {o provide
the fopical formulations with the desived consistency, stability, delivery
characteristics and other properties of the formulation,

{00058] For exampde, suitable topical formulations comprising an mTOR
inhibitor, such as rapamyeis, can include the following non-active ingredients
in the ranges indicated. All percentages provided are weight percentages.

{00051 Exemplary solution or spray: about 1% to about 8% mTOR inhibitor
{rapamysin), about 20% io about 3086 dimsthy! sulfoxide {DMBQ), abowt
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10% to sbout 20% propylene ghyeol, sbout 10% 1o abowt 40% poly{ethylens
ghyeod) 400 (400 molocular weight (MW (PEG 400}, about 3% to about 18%
Transcutol and about §% (0 abowt 5056 water,

[BUas2] Exemplary gel: about 1% to about 8% mTOR inhibitor {rapamyein},
about 20% o about 50% DMSO, about 10% o sbout 20% PG, about %%
about 40% PEG 400, about 5% to about 10% Transcutol, sbout 1% to about
3% Gelling Agents, and about §% 1o abowt 509% Water.

{88653} Exemplary cream or lotion: about 1% to about 3% mTOR inhibitor
{rapamycin), about 1% to about 3% mineral oil, about 0.5% o about 2%
stearyl alcohol, about $.5%6 1o about 2% acstyl alcohol, about 1% to about 3%
Brij 21, about 1%% to about 3% Brij 721, about 0% to about 15% emulsifving
wax, about 0% to about 3% glycerol monostearate (GMS), about §% o about
3% Isopropyl Myristate (IPM), about 8.25% to about 1% Carbopol and about
65(% to about 80% Waier,

166054] Exemplary foam; about 1% to about 8% wmTOR inhibitor {rapamycin},
about 5% to about 10% PG, abow 10% to sbout 50% DMSO, about 1%
sbout 40% PEG 404, about 8% to about 50% Water and propeliants.

[BOGSS] Exemplary ointment: about 1% o sbout &% wmTOR inhibitor
{rapamycin), about 10% io ghout 40% PEG 400, abowt 10% to about 30%
PEG 335G {3330 MW PEG), about 3% to about 10% PG and about §% w0
abaut 70% Petrolatum.

{ELIRTY The topical formulations can also comprise suttable preservatives,
including for example, about 0% © sbout 0.2% Methylparaben, about 0% to
about 1.03% Propylparaben or about % to about 5% Benzyl Alcohol.

{B0857] Suitable dosing regimens for administering the formulations described
herein can be readily determined by those of ordinary skill in the art. In
exemplary embodiments, the formulations are administersd to the patient once
a day, twice a day or three times a day, etc. The duration of the adminisiration
is dependent on the skin condition, the severity of the skin condition, and the
patient’s response {0 the formulation. Suitably the duration of administration

can be from about a few days to several weeks, In other embodiments, the
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administration can be for a period of about a few days to several weeks, and
then discontinued wntil it s desirable or necessary 0 admimster the
formulations again. For example, the formulations can be administered for an
initial pericd to reduce the telangiectasia andfor erythems, and then stopped
unti! it is desirable or necessary 1o reduce the telangieciasia and/or erythema at
& later time.

[8Has8] in embodiments, the methods described hersin can further comprise
administering one or more tetracyclines or other antiblotics orally to the
patient. The dosage and timing of the adminisiration of tetracyelines or other
antibiotics can be readily determined by those of ordinary skill in the art. The
methods can also further comprise administering metronidazele or azelic acid
topically (e.g, t© the face) of the patient. Suitable fommulations of
metronidazole are available in 0.75% and 196 concentrations, and FINACEA®
{azelaic acid) Gel, 1539%, is also available.

[B0659] in additional embodiments, the methods can further comprise
administering vascular laser therapy 1o the patient. Technigues snd methods
for sdministering vascular laser therapy {ie., multiplexed pulsed dye laser
therapy) to & patient are well known in the art, for example, as disclosed in
U8, Patent No. 6,306,130; and Larson ef af, “Recalchiranl rosacea
suceessiully treated with multiplexed pulsed dye laser,” 4 Druge Dermatol
6:843-843 (2007}, the disclosures of sach of which are incorporated by
reference hersin in their entireties. The vasculsr laser therapy can be
administered &t the same time s the patient is receiving the mTOR inhibitor,
or the vascular laser therapy can be given after the end of the mTOR
administration.

{0060} In further embodiments, methods are provided for preventing or
treating rosacea exhibiting an ervthematotclangiectatic subfype.  Such
methods suitably comprise administering topically o 8 patient a formulation
comprising a therapeutically effective amount of rapamycin, wherein the

rapamycin is the only active agent in the formulation, The methods suitably
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reduce erythematotelangiectasia of the rosaces or reduce the formation of the
srythematotelangiectasia.

{H61] A3 used herein the term “rosaces” includes and is g synonym for acne
rosacea, and refers to a chronic inflammadory condition of the facial skin
affecting the blood vessels and piloscbaceous units. Rosacea exhibits four
major sublypes, ervihematotelangiectatic, papulopustular, phymatous and
scular. See, e.z., Culp and Scheinfeld, “Rosacea: A Review,” P&T 43:38-45
{2009

{B8882) The methods described herein are sultably used for prevention or
treatment of rosaces that exhibits an ervihematotelangicctatic subiype. As
used herein “erythematotelangiectatic” refers to rosacea that exhibits flushing
and persistent central facial ervihems with the presence of lelangiectases
{abnormal or dilated blood vessels). I cxemplary smbodiments, the rosacea
exhibits ervihematotelangiectatic along with conditions of the other of the
subtypes. In other embodiments, only an ervthematotelangiectatic subtype is
exhibited by the rosacea. That is, no characteristics of the other four subtypes
are present in the rosacea.

[83863) As described herein, suitably the formulations are topical formulations,
including a cream, a lotion, a spray, 8 gel, a solution, 3 suspension, a foam, 2
patch, an ointment and a mask, and are administered to the patient’s face.

[B0864] In exemplary embodimenis, rapamycin, is present in the topical
formulations al 2 concentration of about §.1%% 1o about 20% by weight, more
suitably about $.2% to about 18%, about 0.4% o about 16%, $.53% o abowt
1396 by weight, or about §.3% to about 10%6 by weight, about 1% to about §%
by weight, or about 1%, about 2%, about 3%, about 454, sbout 3%, about §%,
about 7% or about &% by weight,

[B08E5] Suitably, the methods described herein result in reduction of the
ervthematotelangicctasia exhibited by the rosacea. That is, the {lushing and
persistent central facial ervthems with the presence of dilstion or abnormal
configuration of the blood vessels of the rosacea is less than that relative to the

flushing and persistent central facial erythema with the presence of dilation or
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abnormal configuration of the blood vessels of the rosacea prior
administering rapamyein,  Or the flushing and persistent central facial
erythems with the presence of dilation or abnormal configuration of the hlood
vessels of the rosacea is less than the flushing and persistent central facial
srvthema with the presence of dilation or abnormal configuration of the blood
vessels of rosacea that is not being administered the rapamycin. Thus, the
reduction of the ervthemstotelangiectasia can be determined by comparing the
patient’s rosacea priot io the beginning of the administration of the rapamyein
t a time after the administration, or the reduction can be determined by
comparing the patient’s rosaces after beginning the administration of the
rapanyyein relative to a patient that also has rosaces, but is not receiving the
rapamycin.

{300686] in embodiments in which the methods are used to prevent rosaces, the
roduction information of the rosacea is suitably determined by comparing the
patient’s skin condition afler beginning the administration relative to 2 patient
that has the skin condition, but is not receiving the mTOR inhibitor.

{B0067) Reduction of the ervthematotelangiectasia, or reduction in the
formation of the eryvthematolelangiectasia, can be determined via visual
examination {(including photography and imsge analysis software), including
both human clinical evaluation and the use of instrumentation to visualize the
change in the ervthemaiotelangiectasia. The reduction can also be determined
via measurement of the blood flow or other characteristics of the skin and
hlood wessels that can be used io determine whether or not the
erythematotelangieciasis has been reduced. Examples of instrumentation that
can be utilized to determine the change in eryvthematotelangiectasia include,
but are not Hmited to, 3 Chroma Meter (KONICA MINOLTAY, Ramsey, NJj,
laser Doppler blood flow meters, ete.

{BG0eE] Suitably, the evaluation of the rossces and specifically the level of
erythematotelangiectasia will be determined by a trained medical professionsl
evaluating the patient uiilizing an investigative global assessment of the

rosacen.  Typically, such global assessments assign a value to the degree of
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erythematotelangieotasia exhibited by the rosacea. This invesiigative global
assessment value can range, for example, from O {Absent) to 1| {Mild) to 2
{Moderate) to 3 (Significant) to 4 {Severe), including values between these
numeric gradings {e.g., intervals of .13 In addition to the assessment made
by the medical professionsl, the patient’s input and observations of thelr
condition and responses to various inguiries {e.g. stinging or burning
sensations) also play 2 role in determining the fnvestigative global assessment
value to assign,

LEGEG Saitably, the ervthematotelangiectasia will be reduced, either relative
to the level of ervthematotelangiectasia prior to siarting the administration, or
as compared to a patient that I8 not receiving the formulation. That s, the
investigative global assessment assigned 0 the
erythematotelangieciasiafrosaces after administration will be less than the
investigative global assessment assigned to the erythemstoielangiectasia
frosacea prior to the siart of administration. In the case of prevention, the
investigative global assessment will be less than the investigative global
assessment as compared to a patient that is not recelving the rapamyein.

180670 The reduction can take place over a period of days to weeks to months.
For example, 8 patient may recelve an investigative global assessment
assigned to the envthematotelangiectasia’rosaces of 3.5 prior to the beginning
of administration, and an investigative global assessment assigned to the
erythematniclangiectasiafrosacea of 3.0 after two weeks of administration in
accordance with the methods described hersin, It should be noted that any
reduction in the numerical value provided by the investigative global
assessment is considersd a reduction in the ervthematotelangicctasia axhiblied
by the rosaces. For example, a reduction in the value of about 4.0 or less, a
reduction of about 3.5 or less, 2 reduction of abowt 3.0 or less, 8 reduction of
ahout 2.5 or less, a reduction of about 2.9 or less, 2 reduction of about 1.5 or
less, a reduction of abowt 1.0 or less, or a reduction of about 6.5 or {ess, is

considered a reduction in the ervthematotelangiectasia exhibited by the
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rosaces.  This reduction in sumerical value can also be represented as a
percentage reduction, based on the initial (baseline) value assessed.

83871 in embodiments where instrumentation (including photography and
image anglysis software} is ulilized in the determination of the reduction in the
ervihematotelangiectasia exhibited by the rosaces, the reduction can also be
Hlustrated by 2 %  reduction. For example, reduction of the
erythematotelangicctasia includes reduction in the measurement made by the
instrurnentation by af least about 109, sultably, at least about 0%, at least
about 30%, at least about 40%, at least about 50%, at least sbout 60%, at least
about 70%, at least about 80%, at least about 90% or at least about 25%. In
some  embodiments, the ervthematotelangiectasia will be  completely
chiminated, resuliing in a reduction of abowt 100% of the measurement made
by the instrumentation.

{B0872] Suitable dosing regimens for administering the repamycin-compeising
formulations described herein can be readily determined by those of ordinary
skill in the art. In exemplary embodiments, the formulations are sdministered
to the patient once a day, twice & day or three times a day, ete. The duration of
the administration is dependent upon the severity of the rosacea, and the
patient response to the formulation, and suilably can be from about a few days
to several weeks to months if desired. In other embodiments, the
administration can be used for a period of about a few days to several weeks o
months if desired, and then discontinued uwntil &t is desivable necessary ©
administer the formulations again,  For example, the formulations can be
administered for an initial period to reduce the ervthematotelangieciasia, and
then stopped  until 5 is  desirable or secessary W reduce  the
erythematotelangicctasia at g later time.

{Baa73l fr embodiments, the methods described hercin can further comprise
administering one or more tetracyclines or other antibiotics orally o the
patient. The dosage and timing of the administration of tetracyclines or other
antibiotics can be readily determined by those of ordinary skill in the art. The

methods can also further comprise administering metronidazole or azelic acid
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topically {e.g, to the face} of the patient.  Suoiiable formulstions of
metronidazoke are available in 0.759% and 1% concentrations, and FINACEA®
{arelaic acid) Gel, 15%, is alse available, In additional embodiments, the
methods can further comprise administering vascular laser thorapy to the
patient.

[80874) As described herein, in embodiments, the formulations administered to
the patients specifically exclude active agents other then rapamycin. Thus, in
suitable embodiments, methods of preventing or treating rosacer exhibiting an
grythematotelangieciatic subtype are provided.  Such methods suitably
comprise administering topically to a patient a formulation consisting
essentially of a therapeutically effective amount of an mTOR inhibitor, such as
rapamycin, The methods  suitably  result  in the reduction of
erythematoiclangiectasia of the rosacea or reduction in the formation of the
ervthematoielangisctasia,

{80675] The addition of active agents other than mTOR inhibltors to the
formulations, for example sctive agenis other than rapamycin, is considered 2
material alferation o such formulations and is thus excluded from such
formulations that consist sssentially of mTOR inhibitors or that consist
gssentially of rapamycin,

(808761 As described throughout, suilable formulations for use in the practice
of the methods described herein are topieal formulations that are administered
to the surface of the skin, ncluding a patient’s face. Exemplary topical
formulations include, but are not limited 1o, a cream, a foam, a lotion, 8 spray,
8 gel, a solution, an olntment and 3 mask,

[He077} In the disclosed topical formulastions that consist sssentially of an
mTOR inhibitor, or consist essentially of mpamycin, other active agenis are
specifically excluded. However, such topical formulations can comprise other
non-active agents, inchuding for example, humectants, emollients, pH
stabilizing agents, preservatives, chelating asgents, gelling agenis, thickening

agents, emulsifiers, binders, buffers, carriers, anti-oxidants, etc, Examples of
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suitable types of non-active agents and amounts of such agents that can be
included in the topical formulations are deseribed throughout,

{B0078] in exemplary smbodiments, the formulations that consist essentiaily of
an mTOR inhibitor, suilably rapamycin, the rapamycin is present in at a
concentration of about 1% to about 20% by weight, more sultably about
{.2% to about 18%, about (.4% to about 16%, 0.5% to about 15% by weight,
or about 0.3% o abouwt 10% by weight, about 1% to about 8% by weight, or
abowt 1%, sbout 2%, sbout 3%, shout 4%, about 5%, about 6%, about 7% or
about 8% by weight,

{EHEER in sxemplary embodiments, the formulations that consist essentiaily of
rapamyein are administered to the patient once 8 day, twice a day or three
times a day, eic. The duration of the administration is dependent on the skin
condition, the severity of the skin comdition, and the patient response to the
formulation, and suitably can be from sbout a few days o several wesks. In
other embodiments, the adminisiration can be used for 8 period of abouwt a fow
days to several weeks, and then discontinued until it is desirable or necessary
o administer the formulations again. For example, the formulations can be
administered for an initial period o reduce the telangiectasia, and then stopped
unii it is desirable or necessary 1 reduce the elanglectasia at a later time,

{00888} in embodiments, the methods described hersin can further comprise
administering one o more tetracyclines or other antiblotics orally o the
patient. The dossge and timing of the adminisiration of ietracyelines or other
antibiotics can be readily determined by those of ordinary skill in the art. The
methods can also further comprise administering metronidazole or azelic acid
topically {e.g. o the face) of the patient. Suitable formulations of
metronidazole are gvailable in 0.75% and 196 concentrations, and FINACEA®
{azclaic acidy Gel, 15%¢, is also available. In additional embodiments, the
methods can further comprise administering vascular Iaser therapy to the
patient.

(86081} in additional embodiments, methods for preventing or ireating rosacea

exhibiting ouly an ervthematotelangicotatic subtype are provided. Suitably
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such methods comprise administering topically to a patient 2 formulation
comprising about §.5% to sbouwt 10% rapamycin by weight, wherein said
rapamycin is the only active agent in the formulation. The methods suitably
reduce ervthematotelangicctasia of the rosscea or reduce the formation of the
ervthematotelangieciasia.

LEL Exemplary topical formulations, including  additional non-active
agents, are described throughout  Dosing regimens and schedules for
preventing or ireating rosaces exhibiling only sn eryvthemstotelangicotatic
subtype are described throughout, as are suitably amounts of rapamyein that
can be ncluded in the formulations,

808833 It will be readily apparent to one of ordinary skill in the relevant artg
that other suitable modifications and adapiations to the methods and
apphications deseribed hereln can be made without departing from the scope of
any of the embodiments. The following examples are included herewith for

purposes of iustration only and are not intended to be limiting.

Examples

Example 1 Adwinistravion of Toplcal Formulation Comprising
Rapamycin for Treatment of Rosacen

Formudation
{B06R4] Topical formulations of rapanyvein are prepared in 2 suilable cream or
fotion formulation. The amount of rapamycin is varied in the formulations

from about 1% 1o gbout 8% by weight.

Adnministration to Patients

{BBGES] Patients diagnosed with rosacea exhibiting an ervibematotelangiectatic
subtype are selected for administeation of the iopical formulations, The
toptcal formulations ars applisd o the skin surface of the patients’ faces once

a day or twige a day.
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[00086] The patients are moniored once a week for signs of reduced
srythematotelangiectasia of the rosacea. The monitoring inchdes physical
clnsical examination and assignment of an investigative global assessment by &
irained medical professionsal, as well as instrumental moniloriag and imaging
of the rosaces.

[BOORT] Changes in the ervthematotelangiectasia of the rosacea are montiored
over the administration period  and  recorded  relative to  the
ervthematodelangiectasia of the rosacea at the start of the administration.
Changes In the eryvthemaiotelangiectasia of the rosacea are also recorded

relative 1o a similar patient thet is not sdministered rapamyein,

Example 2: Administravion of Topical Formulation Comprising
Rapamycin for Prevention of Rosacea

Formudation
jBOBEE] Topical formulations of rapamycein are prepared in a sultable cream or
otion formulation. The amount of rapamyein is varied in the formulations

from about 1% to about 8% by weight.

Adminisiration 1o Patienis

[GR08T] Batients previously diagnosed with rosaces that exhibited an
erythemalotelangiectatic subtype, but that are not currently presenting with
rosaces, are selected for administration of the topical formulations, in one
population,

{606248] Patients with an snhanced or increased risk of developing rosacea, but
that are not currently presenting with rosacea, are also selected for
administration of the topical formulations, in 8 second population,

HELES Y The topical formulations are applied © the skin surface of the patient’s
faces once a day or twice 3 day.

F0B092] The patienis are monitored once g week or signs of the presence of
srythematotelangiectasia of the rosscea. The monitoring inchudes physical

chinical examination and assignment of an Investigative global assessment by a
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trained medical professional, as well as instrumental monitoring and Imaging
of the rosaces.

{0893] Development of any ervthematotelangieciasia of the rosacea s
monitored over the administration period and recorded relative io the patient’s
skin al the time of starting the administration.  Development of any
ervthematotelangiectasia of the rosaces 8 also recorded relative to a similer

patient that is not administored rapamycin, but that s now developing rosacea.

Exgmple 3: Adwministration of Topical Formulation Comprising
Rapamycin for Tregiment of Rosacea

{B0694] ‘The purpose of this siudy is {0 evaluate the efficacy of rapamyein for
the treatment of evthematotelangieciatic rosacea {ETR) (Subtype 1) The
Subtype | of rosaces is characterized by flushing and persistent central facigd
ervthema. There is ofien accompanying telangieciasis.  There may be
associated stinging, burning, roughness, amd scaling, The Naticoal Rosacea
Society estimates that 408 of America’s 14 million rosacea sufferers
experience Subtype 1 ETR. In addition, 60%% of physicians surveyed indicate
that reduction/treatment of ervthema is the greatest unmet need in rosacea

tragiment.

Formulation

{0895] Topical Rapamycin Ointment 1%: 40mg of rapamycin was obtained
using 40 tsblets of RAPAMUNER (Wyeth-Aversty contaiming | mg of
rapamysin cach. The tablets were crushed using 2 mortar and pestle and then
sifted to remove the colored pieces of tablet coating material. The raparmyein
was pext extracted from the crushed tablets with three sequential aliguots of
acetone by shaking well in a tightly closed glass jar, The aliguots were passed

through a filter paper 0 oxclode the tablet excipients, and the Altrate was aip
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dried for at least 8 hours on a glass plate. The resulting pure rapamycin was

then incorporated nto 4 grams of petrolstum and mixed until homogensous.

Study Procedure

JREE Y An open label, single center study was performed in 1 subject with
moderate ETR {(defined as an Investigator Global Assessment (1GA) seore of 3
on & scale of 0-4), The sublect applied stedy drug to the right cheek once a day
{inr the morning} for a Z-week period.

180497] Efficacy assessments were based on the Evaluator’s evaluations of the
signs and symptoms of ETR. At Baseline and &t Week 2 the subject was
evalusted by the Evaluaior as per the IGA of ETR.

{GO098] Safety was assessed by the occurrence of adverse events {AES) and
localized cutanecus olerability (burning, stinging, dryness, scaling, and
itching).

Investigator Global Assessment (16G4)

{BHH9YY The Investigator Global Assessment (JGA) for rosacea is 8 S-poing,
static global assessment ranging from clear (0 severe that is independent of the
Baseline score. The Evaluator makes the assessment withouwt referring fo the
Baseline value or any previous study visits.

{60188 At all visits for the subject, the IGA s determined by the Evaluator
aceording o the scale below. To qualify for the study, the subject must have a
score of 3 or 4 {moderate or severe) rosacea at Raseline. Table [ provides the
definitions and guidelings.

[se816L Table 11 IGA for Ervthematotelangieciatic Rosaces

Seore rade Drefinition

G Clear WNo eryihema;
Po or very mild elangiectasia

1 Aimost Clear M, transiont ervthema may be present;
hiild telangiectasia may be present

2

Mild Mild, non-transient ¢eyihema raay be present
Miild tolangiectasia may be present
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3 hdoderate Moderate non-transient srythema may be present with
msiid fushings
hModerate elangiectasia {5 presen

4 Severe Severs pergistent non-transient erythema may be
nresent with severe flushing
Severe telangleciasia may be present

Cutaneous Tolerability Evaluation

808102} Cutansous tolerability is evaluated by assessing the signs and
symptoms of scaling, dryness, iiching, burning, and stinging according o the
following static {without reference to any prior visits} scales and definitions at

Baseline and each follow up visit,

[600183] Scaling:

(6001043 { - MNone No scaling

HEEIFHIRY: i Mild Barely perceptible, fine scales / limited areas of the face
HE LY 2 - Moderate Fine scale generalized to all areas of the face

fo0i187] 3~ Severe  Scaling and peeling of skin over all areas of the face

{0001 68] Diryness:

LIRS { ~ Nowge Mo drvoness

{080118] I~ Mild Shight, but definite dryness

{00111} 2 — Moderate Definite dryness
i

3-Bevere  Murked dryness

i } ftching:

i i {t - None Mo ifching

[808115] I~ Mild Slight tiching, not really bothersoms

i } 2 - Moderate  Definite itching that is somewhat bothersome
i ]

I Severe  Intense itching that may interrupt daily activities and/or
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i i Buming:

i I { —None No burning

[B0128) 1~ Mild Slight buming sensation; not really bothersome

f I 2 - Moderate  Definite warm, burning that is somewhat bothersome

i i 3-8evere  Hot burning sensation that causes definite discomfort

and may interrupt daily activities andfor sleep

[686123] Stinging:
1684124] { — None o stinging
[B06125] i~ Mild Slight stinging sensation, not really bothersome

[868136] 2 - Muoderate Definite stinging sensation that is somewhat bothersome

JOHRI12T} 3-Severs  Stinging sensation that causes definite discomfort and
may interrupt daily activities and/or sleep

{OGI28] The subject was not allowed © use on the face of over-the-counter
products or cosmetics that contain benzoyl peroxide, alpha-hydroxy acid,
salicylic acid, retinol, glyeolic acid, or sunscreen, nor to have any cosmelic
procedurss {g.g. superficial chemical peels, exfoliation or microdermabrasion
of the face) within the past 2 months, The subject could not use of any topical
or oral prescription for rosacea on the face within 4 weeks prior to the
Baseline visit, could not use of laser or lght based rosasez treatments in the
past 2 months. The sebject had to undergo the specified washout perind(s} for

the following topicsl preparstions:

000839} Topical astringents and abrasives 1 week

{00138} Moisturizers® or sunscreens on the face 1 week

0061311 Antiblotice™™ on the face 2 weeks

BOGEIY Other topical anti-rosacea drugs, ©.g., sodium sulfscetamide, azelaic

acid 1 week

{B00133) Soaps containing antimicrobials ! week
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[00134] Anti-inflammatory drugs, such as corticostercids, calcineurin inhibitors
on the face™ 2 weeks
RS Presoription Retinolds, including retinol 4 weeks

[BB0136] The subject had to undergo the specificd washout period(s} for any of

the following oral preparations:

8806137} Nonsteroidal anti-inflammatory drugs (NSAIDs)*#* : 3 weeks
(808138} Corticosterolds {oral and parenteral)™ : 4 weeks

1804139 Antibiotics {oraly** s 4 weeks

[BBGE 401 Cither systemic rosacen treatments s 4 weeks

EEHE Y Vasodilators or alpha-adrensrgic receptor blocking agents 1 4 weeks
[B0E42] Lager or light based treatment on face: 2 months

600143} Systemic retinoids: § months

{8081 44] * The use of a facial moisturizer andfor make up regimen {85

applicable) muost be stable for 2 months preceding study envoliment and not
expected 1o change during the course of the study.  Applications of the
moisturizer and/or makeup are not allowed until afler the study assessments
are completed on the days of the clinic visits.

0081 45] % Antibiotic reatment of an infection is allowed during the study if
use is Hmited (o0 < 2 weeks in total duration.

[H088146] *RESAIDS used during the study must be limited to < 2 weeks in
total duration. A stable regimen of low dose aspivin in the I months preceding
study enroliment {e.g. for preventive therapy in subject with coronary artery
dizeass} iz allowed if the ireatment regimen is not expected o change during
the course of the study.

B0BE47T] ~ g stable regimen of inbaled corticosteroids or Intra-articular
corticosiernids for stable medical conditions in the 2 months preceding study

enroliment are allowsd

Baseling Visit {Day )
{800148] i. The BEvalustor performed the IGA for ETR which was 3

{moderaie}
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{84149} 2. Confirmed that the subject meets all study inclusionfexclusion
criteria

{88158) 3. The study technicisn explained the proper technique for
application of the study drug for subject {8} enrolled

688151 4. A photo of the face was taken

{38183 5. The technician weighed and dispensed 1 tube of study drug to
the subject

(T hEY) 8. The Investigator/BEvalualor completed  the  Culansous
Tolerability Bvaluations which revesled that the subject did not have any

stinging, buring, dryness or Hiching in the affected areas,

Foliow up vistt {Day 14}

(8081 54] i The subject did not have any concomitant reedications since the
previous visit.

[BH8IRE] 2. There were not changes to other skin care products
{molsturizers, sunsereens, soaps, ¢ic.) on the other skin care source.

[Bi8156) 3. There were no new adverse events reporfed spontaneously by
the subject or changes in any ongoing adverse svents.

18881587} 4. Evaluator performed the IGA for ETR which revealed an 1GA of
2 (mild). This represents an improvement of the IGA from a 3 (moderatel o a
2 {mild} in just 2 weeks

i RS 5. Photograph({s) of the face were taken,

[BO015%] &, The Evaluatyr completed the Cutaneous Tolerability Evaluations
which revealed that the sublect did not have any stinging, burning, dryness or
itching in the affected arcas.

[068168] 7. The study technician weighed the study drug tubs.

[00161] The subject is 0 be evaluaied at specified periods over the course of |,
3, 6,9, 12, 24, and 4%/or months, etc. An improvement from the IGA of 3
{moderate) to 2 {mild) o 1 {(almost clear) 1o § {clear} over the study period,

and potentially maintsining this improvement, is an indication of the
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surprising and unexpected reduction in 1GA demonstraied by the present
formulstions.

{80062} Cuantitative evahaation of the subject’s skin, including Chroma Meter
analysis, laser Doppler blood flow meter analysis andfor image analysis of the
photographs of the subject, are alse to be made, confinming the improvement
in the clinical condition of the subject. These improvements can be shown by
a reduction or change in the measurement made by the instrumentation/image
analysis by at least about 10%, suitably, at least about 20%, at least about
30%, at least about 40%, at least about 30%, at least about 60%, at least sbout
70%, at lesst shout 80%, at least sbout 90% or &t least about 9395, This
change can be measwred as either the change versus the initial or baseline
reading, or versus an untregted area of the face, reprosenting a contrel. In
some  smbodiments, the ervthematotelangiectasia  will be  completely
eliminated, resulting in a reduction or change of sbouwt 1009 of the
messurement made by the instrumentation.

{000143) It is t0 be understood that while certaln embodiments have been
illustrated and described herein, the claims are not to be limited to the specific
forms or arrangement of parts described and shown. In the specification, there
have been disclosed lustrative embodiments and, although specific terms are
employed, they are used in 3 generic and descriptive sense only and not for
purposes of limitation. Modifications and variations of the embodiments are
possibie in Hght of the above teachings. It is therefore to be understood that

the embodiments may be practiced otherwise than as specifically described,
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WHAT IS CLAIMER I8:

i. A method for treating 3 skin condition exhibiting telanglectasia
comprising administering o 8 patient a formulation comprising a
therapeutically effective amount of an mTOR inhibitor, whersin said mTOR

inhibitor is the only active sgent in said formulation, thereby reducing seid

relangloctasia,

Z. The method of claim 1, wherein said mTOR inhibitor is
rapamyein.

3. The method of claim 1, wherein said skin condition is selected

from the group consisting of rosacea, kerstosis pilaris, photedamage,
angiofibroma, port wine stain, cutls marmaorata telangiecistica congenita and

hemangioma.

4, The method of claim 1, wherein said fomulation is

administered fopically.

3. The method of claim 4, wherein said  formulation s

administered to said patient’s face.

6. The method of claim 4, wherein said formulation is selecied
from the group consisting of a cresm, a lotion, 8 spray, a foam, a gel, a

solution, a suspension, & paich, an sintment and a mask,

7. The method of claim 1, whersin said mTOR inhibitor Is present

in said formulation at a concentration of abowt 8.01% 1o about 10% by weight.
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g. The method of claim 7, wherein said mTOR inhibitor is present

in said formulation at a concentration of abowt 196 to about 856 by welght.

9, The method of claim 1, whereln ssid formulation s

administered once a day.

16,  The method of claim 1, wherein ssid formulation s

administered twice a day.

11, The method of claim 1, farther comprising administering one or

more teiracychines orally o sald patient.

12, The method of claim 1, further comprising administering

metronidazele or gzelic acld topically to sald patient.

13, The method of claim 1, further comprising administering

vascular laser therapy o said patient.

4. A method for treating  rosaces  soxhibiting an
erythematotelangieciatic sublype comprising administering topically ®© 8
paiiert a2 formulation comprising & therspeutically effective amount of
rapamycin, wherein sald rapamycin is the only active agent in said

formulation, thereby reducing eryvthemaiotelangiectasia of said vozsacea.

15, The method of claim 14, wherein said formulation is

administered to said patient’s face.
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16, The mecthod of clabm 14, wherein said formulation is selected
from the group consisting of 8 cream, s lotion, a spray, a foam, 2 gel, a

solution, a suspension, a patch, sn ointment and a mask.

17, The method of claim 14, wherein said rapamysin is present in

said formulation at a concentration of about 0.019% to about 109 by weight,

18,  The method of claim 17, wherein said rapamycin is present in

said formulation at a concentration of about 1% {0 about &% by weight,

1%, The method of claim 14, wherein said rosacea exhibits only an

erythematotelangiectatic subtype.

20. The method of claim 14, wherein said formulation is

administered once a day.

21. The method of claim 14, wherein said formulation i3

administered twice a day.

32.  The method of claim 14, further comprising administering one

or more tetracyelines orally o said patient.

23, The method of claim 14, further comprising administering

metronidarole or azelic acid topically to said patient.

24, The method of claim 14, further comprising administering

vascular laser therapy to said patient.
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25, A method  for  weating rosaces exhibiting an
erythematolelangiectatic subtype comprising administering topically t© 2
patient a formulation consisting sssentially of a therapeutically effective
amount of rapamyein, thereby reducing srvibematotelangicctasia of said

TOSACER.

26, The method of claim 25, wherein sald formulation is

administered {0 sald patient’s face.

27, The method of claim 25, wherein said formulation is selected
from the group consisting of 8 cream, 2 lotion, a spray, a foam, a gel, a

sobution, a suspension, a patch, an ointment and a mask.

28, The method of claim 25, wherein said rapamycin is present in

said formulation at a concentration of about 8.01% to about 10% by weight,

28, The method of claim 28, wherein said rapamiycin is present in

said formulation at a concentration of about 196 1o about 8% by weight.

3¢, The method of claim 25, wherein said formulation s

administersd once & day.

31, The method of claim 25, wherein said formulation is

administered twice & day.

32, The method of claim 23, further comprising administering one

or more tetracyclines orally to said patient.
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33, The msthod of claim 25, further comprising administering

metronidazole or azelic acid topically 1o said patient.

34, The method of claim 25, further comprising administering

vascular laser therapy o said patient.

35, A method for treating  rosacea  exhibiting only an
ervthematotelangicciatic subtype comprising administering topically 1o a
patient a formulation comprising abouwt 8.01% to about 10% rapamycin by
weight, wherein said rapamycin is the only active agent in said formulation,

thereby reducing ervthemaiotelangiectasia of said rosacea.

36, The method of claim 335, whereln sald formulation comprises

about 194 o about 8% rapamycin by weight.

37. The method of claim 35, wherein said formulation is

administered o said patient’s face,

38.  The method of ¢laim 35, wherein said formulation is selecied
from the group consisting of a oream, 2 lotion, a spray, a foam, a gel, a

solution, 8 suspension, 3 patch an ointment and a mask.

3¢, The method of clabm 33, wherein sald formulation is

administered once a day,

43, The method of claim 35, wherein said formulation is

administered twice & day.
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41, The method of claim 33, further comprising administering one

or more tetracyvelines orally o sald patient.

42,  The method of claim 35, further comprising administering

metronidazole or azelic scid topically to said patient.

43,  The method of claim 35, further comypwising administering

vaseular lsser therapy 0 said patient.

44, A method for preventing a skin condition that exhibiis
telangiectasia comprising administering to 8 patient & formulation comprising
a therapeutically effective amount of an mTOR inhibitor, whersin said mTOR
inhibltor is the only active agemt in said formulation, thereby reducing

formation of said telangiectasia,

45, The method of clalin 44, wherein said mTOR inhibitor s

FADRITIYCiN.

48, The method of claim 44, wherein said skin condition is selected
from the group consisting of rosacen, keratosis piaris, photodamage,
sngiofibroma, port wine stain, cutis marmaorata telangiectatica congenita and

hemangioma.

47. The method of claimy 44, wherein said formulstion s

administered topically,
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48,  The method of claim 47, wherein said formulation s

administered to said patient’s face.

4%, The method of claim 47, wherein said formulation is selected
from the group consisting of a cream, a lotion, 8 spray, a foam, a gel, a

solution, a suspension, a pateh, an ointment and 8 mask.

36, The method of claim 44, wherein said mTOR inhibitor is
present in said formulation at 8 conceniration of about 8.81% to about 10% by

weight,

51, The method of claim 530, wherein said mTOR inhibitor is
present in said formulation at & concentration of about 1% to about 8% by

weight.

K

52, The method of claim 44, whereln said formulation is

administered once a day.

53, The method of claim 44, wherein said formulsgtion s

administered twice a day.

34,  The method of claim 44, further comprising administering one

of more tetracyclines orally 1o said patient.

35, The msthod of claim 44, further comprising administering

metronidazole or arelic acld topically 1o said patient.
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56,  The method of claim 44, further comprising adminisiering

vascular laser therapy to sald patient.

37, A method for preventing rosaces  that  exhibits  an
erythematotelangiectatic sublype comprising administering topically 0 a
patient a formulation comprising & therapoutically effective amount of
rapamycin, wherein sald rapamycin is the only active agent in said
formulation, thereby reducing formation of ervthematotelangioctasia of said

FOSRCER.

58. The method of claim 57, wherein said formulation s

administered 1o said patient’s face.

59.  The method of claim 5§, wherein said formulation is selected
from the group consisting of a coream, a lotion, a spray, 8 foam, g gel, a

sohution, a suspension, 4 paich an ointment and g mask.

60, The method of claim 537, wherein said rapamycin is present in

said formulation at 2 concentration of about 0.01%% to about 10% by weight.

61.  The method of claim 68, wherein said rapamycin is present in

said formulation at a concentration of about 1% to about 8% by weight.

62. The method of claim 37, wherein said rosaces exhibiis only an

erythematoielangiectatic sublype.
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63.  Ths method of claim 57, wherein said formulation is

administered once a day.

&4, The method of claim 57, wherein said formulstion is

administered twice a day.

65.  The method of claim 57, further comprising administering one

or more tetracyclines orally to said patient,

88, The method of claim 37, further comprising administering

metronidazole or azelic acid topically to said patient.

§7.  The method of claim 57, further comprising administering

vascular laser therapy 0 said patient.

#8. A method for preventing  rosacea  that  exhibits  an
ervihematotelangioctatic sublype comprising adminisiering topically o a
patient & formulation consisting essentially of a therapeutivally effective
amount of rapamycin, thereby reducing formation of ervthemstotelangiectasia

of said rosacea,

68, The method of claim 68, wherein said formulation s

administered to said patient’s face.

74, The method of claim 88, wherein said formulation is selecied
from the group consisting of 2 cream, a lotion, g spray, a foam, a gel a

solution, & suspension, a patch an cintment and a mask,
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71.  The method of claim 68, wherein said rapamycin is present in

said formulation at & concentration of about §.01% 1o sbout 10% by weight.

72.  The method of claim 71, wherein said rapamyein is present in

said formulation at a concentration of abowt 19 to abowt 8% by weight.

3. The method of claim 68, wherein said formulation is

administered once a day.

74, The wmethod of claim 68, whercin said formulation s

administered twice s day.

75, The method of claim 68, funther comprising administering one

or more fetracyelines orally to said patient

76, The method of claim 68, further comprising sdministering

metronidazolte or azelic acid topically to said patient.

7. The method of claim 68, further comprising administering

vascular laser therapy o said patient.

78 A method for provemting rosacen  exhibiting only an
ervihematotelangiectatic sublype comprising administering topically t0 a
patient a formulation comprising about 0.01% to about 10% rapamycin by
weight, whersin said rapamyvein is the only active agent i said formulation,

thereby reducing formation of ervthematotelangiectasia of sald rosaces.
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79, The method of claim 78, wherein said formulation comprises

ahout 196 to about 8% rapamycin by weight.

%0, The method of clalm 78, wherein sald formulation is

administerad to said patient’s fice.

%1,  The method of claim 78, wherein said formulation is selected
from the group consisting of a cream, a lotion, a8 spray, a foam, a gel, &

solution, a suspension, a pateh, an ointment and 8 mask,

82.  The method of claim 78 wherein said formulation s

administered once a day.

83.  The method of claim 78, wherein sald formulstion s

administered twice a day.

84.  The method of claim 78, further comprising administering one

or more fetracyelines orally to sald patient.

85,  The method of claim 78, further comprising sdminisiering

metronidarole or azelic acid topically 1o said patient.

85,  The method of claim 78, further comprising administering

vascular laser therapy o said patient.
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