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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention relates to pharmaceutical formulations and methods for the topical or transdermal delivery of 1-
isobutyl-1H-imidazo[4,5-c]-quinolin-4-amine, also known as (aka) 1-(2-methylpropyl)-1H-imidazo[4,5-c]quinolin-4-amine, aka
imiquimod, to treat actinic keratosis with shorter durations of therapy, than currently prescribed for the commercially available
Aldara® 5% imiquimod cream, as now approved by the U.S. Food & Drug Administration ("FDA"). More specifically, the
present invention is directed to lower dosage strength imiquimod formulations to deliver an efficacious dose for treating actinic
keratosis with an acceptable safety profile, but with a dosing regimen that is shorter and more convenient for patient use than
the dosing regimen currently approved by the FDA for Aldara® 5% imiquimod cream.

BACKGROUND

[0002] Actinic keratosis (AKs) is a precancerous (premalignant) skin disorder caused by or associated with chronic exposure
to radiant energy, such as sunlight. Actinic keratosis lesions are small, red, rough spots or lesions occurring on sun exposed
areas of the skin. Actinic keratosis lesions possess many of the same cellular changes observed in a skin cancer called
squamous cell carcinoma (SCC). Research shows that a mutated version of the p53 gene is found in sun-damaged cells in the
body and is present in more than about 90% of people who have AKs and squamous cell carcinomas. Although most actinic
keratosis lesions do not actually become cancerous, some lesions can become malignant.

[0003] It is believed that actinic keratosis develops in skin cells called "keratinocytes", which are the cells that constitute about
90% of the epidermis, the outermost layer of skin. Chronic sun exposure, over time, generates mutations in these cells and
causes the cells to change in size, shape, the way they are organized, and the way they behave. In addition, the cellular
damage can even extend to the dermis, the layer of skin beneath the epidermis.

[0004] Actinic keratosis lesions generally measure in size between about 2 to about 6 millimeters in diameter. AK lesions can
range in color from skin-toned to reddish and often have a white scale on top. On occasion, AK lesions will form into the shape
of animal horns. When this occurs, the AKs are known as "cutaneous horns."

[0005] People who are at higher risk for developing actinic keratosis tend to be fair-skinned and spend significant time
outdoors, e.g., at work or at play, over the course of many years. AK lesions usually develop on those areas of the body that
have been constantly exposed to the sun for years. Additionally, the skin often becomes wrinkled, mottled, and discolored from
chronic sun exposure. Common locations for actinic keratosis include the face, ears, lips, balding scalp, back of the neck,
upper chest, the tops of the hands and forearms. When AK lesions develop on the lips, the condition is known as actinic
cheilitis. Actinic cheilitis can be characterized by a diffuse scaling on the lower lip that cracks and dries. In some cases, the lips
will have a whitish discoloration on the thickened lip.

[0006] Actinic keratosis is generally more common after age 40, because actinic keratosis take years to develop. However,
even younger adults may develop actinic keratosis when living in geographic areas that are exposed to high-intensity sunlight
year round, such as Florida and Southern California.

[0007] Actinic keratosis has become a significant health care issue in the United States of America. It is estimated that over 20
million Americans suffer from actinic keratosis, and that that number continues to grow. In fact, actinic keratosis is so common
today that treatment for actinic keratosis ranks as one of the most frequent reasons people consult a dermatologist.

[0008] The compound characterized as 1-isobutyl-1H-imidazo[4,5-c]-quinolin-4-amine or 1-(2-methylpropyl)-1H-imidazo[4,5-
clquinolin-4-amine, and known as imiquimod, is disclosed in U.S. Patent No. 4,689,338 and described therein as an antiviral
agent and as an interferon inducer. A variety of formulations for topical administration of imiquimod are also described therein.

[0009] U.S. Patent No. 4,751,087 discloses the use of a combination of ethyl oleate and glyceryl monolaurate as a skin
penetration enhancer for nitroglycerin, with ail three components being contained in the adhesive layer of a transdermal patch.

[0010] U.S. Patent No. 4,411,893 discloses the use of N,N-dimethyldodecylamine-N-oxide as a skin penetration enhancer in
aqueous systems.
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[0011] U.S. Patent No. 4,722,941 discloses readily absorbable pharmaceutical compositions that comprise a
pharmacologically active agent distributed in a vehicle comprising an absorption-enhancing amount of at least one fatty acid
containing 6 to 12 carbon atoms and optionally a fatty acid monoglyceride. Such compositions are said to be particularly useful
for increasing the absorption of pharmacologically active bases.

[0012] U S. Patent No. 4,746,515 discloses a method of using glyceryl monolaurate to enhance the transdermal flux of a
transdermally deliverable drug through intact skin.

[0013] U.S. Patent No. 5,238,944, U.S. Patent No. 7,038,051, U.S. Patent No. 6,693,113, U.S. Patent No. 6,894,060 U.S.
Patent Publication No. 2007/0123558, U.S. Patent Publication No. 2004/087614, U.S. Patent Publication No. 2002/147210,
and WO2008US53522 disclose topical formulations and/or topical and transdermal delivery systems containing 1-isobutyl-1H-
imidazo[4,5-c]-quinolin-4-amine or 1-(2-methylpropyl)-1H-imidazo[4,5-c]-quinolin-4-amine.

[0014] Currently, the FDA has approved a 5% imiquimod cream, commercially available under the brand name Aldara®, to
treat certain dermal and mucosal associated conditions, such as (1) the topical treatment of clinically typical, nonhyperkeratotic
actinic keratosis (AK) on the face or scalp in immunocompetent adults, (2) topical treatment of biopsy-confirmed, primary
superficial basal cell carcinoma (sBCC) in immunocompetent adults, and (3) the topical treatment of external genital and
perianal warts/condyloma acuminate in patients 12 years or older.

[0015] Aldara® is the brand name for an FDA-approved 5% imiquimod cream, which is an immune response modifier. Each
gram of the Aldara® 5% imiquimod cream contains 50 mg of imiquimod in an off-white oil-in-water vanishing cream base
consisting of isostearic acid, cetyl alcohol, stearyi alcohol, white petrolatum, polysorbate 60, sorbitan monostearate, glycerin,
xanthan gum, purified water, benzyl alcohol, methylparaben, and propylparaben. The Aldara® 5% imiquimod cream is
packaged in single-use packets or sachets, each containing 250 mg of cream, equivalent to 12.5 mg of imiquimod.

[0016] Chemically, imiquimod, as indicated above, is known as 1-(2-methylpropyl)-1H-imidazo[4,5-c]quinolin-4-amine or 1-
isobutyl-1H-imidazo[4,5-c]-quinolin-4-amine. Imiquimod has a molecular formula of C14H1gN4 and a molecular weight of 240.3.

The chemical structural formula for imiquimod is as follows:

NH,
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[0017] Notwithstanding FDA approval, Aldara® 5% imiquimod cream treatment is not without limitation, including an
unsimplified and lengthy dosing regimen. Generally speaking, the treatment regimen for actinic keratosis using FDA-approved
Aldara® 5% imiquimod cream consists of applying the Aldara® 5% imiquimod cream two times per week for a full 16 weeks to
a defined/limited treatment area on the face or scalp (but not both concurrently). The surface treatment area for Aldara® 5%

imiquimod cream is limited to approximately 25 cm? (e.g., a5 cm x 5 cm area, which may be of any shape; the treatment area
does not have to be square) and is defined as one contiguous area. The number of AK lesions treated with Aldara® 5%
imiquimod cream per treatment area is generally between about 4 and about 8. Because the treatment area is quite small,
less than one single-use Aldara® packet or sachet (250 mg of total cream, of which 12.5 mg is imiquimod) is generally used
per application. Inconsistencies in both compliance and therapeutic results frequently occur with the treatment of actinic
keratosis with FDA-approved Aldara® 5% imiquimod cream due to the lengthy treatment period, i.e., 16 weeks, the
complicated dosing regimen, i.e., twice weekly, and the high incidence of application site reactions.

[0018] Subsequent to FDA-approval of Aldara® 5% imiquimod cream to treat actinic keratosis, a pilot study was conducted
that was an open-label frial that included 25 patients who had between 5 and 20 discrete AKs within a cosmetic unit of the
forehead, scalp, or cheek. During this pilot study, treatment consisted of once-daily application of 5% imiquimod cream, three
times a week for four weeks to the entire cosmetic unit, followed by a rest period of four weeks. The cycle was repeated if any
AKs remained after a complete eight-week cycle. A maximum of three cycles was permitted (24 weeks). Thirty-three sites (i.e.,
cosmetic units) in 25 subjects were evaluated. According to the authors, compliance was excellent with a very tolerable safety
profile. Complete clearing of all AKs was noted in 82% (27/33) of anatomic sites in 25 study subjects. Almost half the sites
(15/33) were clear at the end of the first cycle. A "therapeutic interval" was noted during the rest period wherein clinical
inflammation subsided but AKs continued to clear. An added effect, according to the authors, was the uncovering and clinical
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appearance and subsequent eradication of incipient (subclinical) AKs in the treatment area. As a result, the authors concluded
that there was excellent compliance with the cycle therapy regimen utilized in this study and that the identification of a
therapeutic interval may prove to be beneficial in formulating individualized dosing regimens. The authors warned, however,
that the findings of the study must be evaluated cautiously. The authors also cautioned that, because this study was an open-
label trial in a small number of study subjects, safety, efficacy and duration of efficacy needs to be corroborated by controlled,
randomized trials with larger study populations. See Salasche S.J., Levine N., and Morrison L.: Cycle therapy of actinic
keratoses of the face and scalp with 5% topical imiquimod cream: An open-label trial. J Am Acad Dermatol 47(4):571-7 (Oct.
2002).

[0019] Also subsequent to FDA-approval of Aldara® 5% imiquimod cream to treat actinic keratosis, a dual-center, randomized,
double-blind, vehicle-controlled study was conducted to evaluate the safety and efficacy of short courses of therapy with
Aldara® 5% imiquimod cream in clearing 275% of baseline solar keratoses ("SK") within a field of treatment. Subjects with 5-15
baseline SK within one treatment area (scalp, forehead and temples, or both cheeks) were randomized to apply imiquimod or
vehicle cream to the entire treatment area three times a week for 3 weeks. Subjects were assessed 4 weeks after completing
the first course for clearance of lesions. Subjects with <75% clearance were commenced on a second 3-week course of study
cream. Subjects with 275% clearance were followed up until study completion without further therapy. All subjects were
evaluated at the study endpoint of 14 weeks after initiating therapy for assessment of the primary outcome (275% clearance of
baseline solar keratoses). According to the authors, twenty-one' out of 29 (72%) imiquimod-treated subjects cleared 275% of
baseline lesions compared with 3/10 (30%) subjects using the vehicle cream (Fisher's exact test, P = 0.027) and the
imiquimod was well tolerated. Also according to the authors, the results of this study suggest that 5% imiquimod administered
three times per week may offer a therapeutic alternative to patients with SK on the face; and scalp, and that one or two short
courses may be an alternative to the continuous longer Aldara® 5% imiquimod cream therapy approved by the FDA. The
authors did caution, however, that, because the study had a relatively short follow-up endpoint, additional studies may be
needed to evaluate if the therapeutic outcome can be sustained. See Chen K. et al.: Links Short-course therapy with
imiquimod 5% cream for solar keratoses: a randomized controlled trial. Australasian J Dermatol. 44(4):250-5 (Nov 2005).

[0020] In addition, a multi-center, vehicle-controlled, double-blind study to assess the safety and efficacy of imiquimod 5%
cream applied once daily 3 days per week in one or two courses of treatment of actinic keratoses on the head was conducted
and reported in 2007. According to the authors, a total of 259 patients diagnosed with AK were enrolled in twenty study
centers in Europe and applied imiquimod for 4 weeks, entered a 4-week rest period and if they did not have complete

clearance, the patients then entered a second course of treatment. The area of treatment was confined to about 25 cm2. As
reported by the authors, patients in the imiquimod group had an overall complete clearance rate of 55.0% (71/129) vs. a rate
of 2.3% (3/130) for the vehicle group and that there was a high rate of agreement between the clinical assessment and
histological findings with respect to AK lesion clearance. The authors further reported that, at both 8-week post-treatment
visits, the negative predictive value of the investigator assessment was 92.2% for clinical assessments vs. histological results.
The authors concluded that a 4-week course of treatment with three times weekly dosing of imiquimod 5% cream, with a
repeated course of treatment for those patients who fail to clear after the first course of treatment, is a safe and effective
treatment for AK, and the overall complete clearance rate (complete clearance after either course 1 or course 2) is
comparable to the 16-week Aldara® 5% imiquimod cream treatment regimen, while decreasing drug exposure to the patient
and decreasing the overall treatment time. See Alomar, A, J. Bichel, et al.: Vehicle-controlled, randomized, double-blind study
to assess safety and efficacy of imiquimod 5% cream applied once daily 3 days per week in one or two courses of treatment of
actinic keratoses on the head. British Journal of Dermatology. 157(1): 133-41 (2007).

[0021] Another vehicle-controlled, double-blind, randomized study of imiquimod 5% cream applied 3 days per week in one or
two courses of treatment for actinic keratoses on the head was conducted and also reported in 2007. According to the
authors, patients with actinic keratosis lesions on the head applied imiquimod or vehicle cream 3x/wk for 4 weeks (course 1),
patients with remaining lesions received another course of treatment, and complete and partial clearance rates were
evaluated after course 1, after course 2 (overall), and 1 year later. The authors concluded that imiquimod 3x/wk in one or two
courses of treatment appears to be effective for the treatment of actinic keratoses on the head, providing long-term clinical
benefits and that some recurrences do occur, so long-term follow-up is recommended. See Jorizzo, J., S. Dinehart, et al.:
Vehicle-controlled, double-blind, randomized study of imiquimod 5% cream applied 3 days per week in one or two courses of
treatment for actinic keratoses on the head. Journal of the American Academy of Dermatology. 57(2): 265-8 (2007).

[0022] Another multicenter, open-label study using imiquimod 5% cream in one or two 4-week courses of treatment for
multiple actinic keratoses on the head was conducted and also reported in 2007. According to the authors, this was an open-
label, phase Illb study involving 180 dermatology clinics and practices in Germany, and patients were eligible if they had
clinically typical, visible AK lesions located anywhere on the head, excluding the upper and lower eyelids, nostrils, lip vermilion,
and inside the ears. The authors reported that patients applied imiquimod study cream to the treatment area once daily
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3x/week for 4 weeks (course 1) followed by a 4-week post treatment period and that patients with AK lesions remaining in the
treatment area underwent a second 4-week treatment course. Apparently, the treatment area was not restricted and patients
were allowed to use one or two sachets per application. The size of the treatment areas and number of sachets applied were
not reported. The median number of AK lesions at baseline was 7. The authors further reported that 829 patients entered the
study and that, overall, the complete clearance rate was 68.9% (571/829), the partial clearance rate (percentage of patients
with 2 75% reduction in the number of baseline AK lesions) was 80.2%. The authors acknowledged that local skin reactions
(LSRs) and application site reactions (ASRs) were the most commonly reported adverse events, and that four patients
discontinued from the study due to LSRs or ASRs. The authors concluded that a shorter treatment regimen of imiquimod 5%
cream, i.e., once daily 3x/week for 4 weeks for 1 or two courses, can produce complete clearance rates similar to those seen
with 16 weeks of Aldara® 5% imiquimod cream treatment and has the advantage of lower drug exposure, resulting in a better
benefit-risk profile for the patient. See Stockfleth, E., W. Sterry, et at.: Multicentre, open-label study using imiquimod 5% cream
in one or two 4-week courses of treatment for multiple actinic keratoses on the head. British Journal of Dermatology. 157
Suppl 2: 41-6 (2007).

[0023] Another randomized study of topical 5% imiquimod vs. topical 5-fluorouracil vs. cryosurgery in immunocompetent
patients with actinic keratoses, including a comparison of clinical and histological outcomes including 1-year follow-up, was
conducted. According to the authors, this study compared the initial and 12-month clinical clearance, histological clearance,
and cosmetic outcomes of topically applied 5% imiquimod (IMIQ) cream, 5% 5-fluorouracil (5-FU) ointment and cryosurgery
for the treatment of AK of patients who were randomized to one of the following three treatment groups: one or two courses of
cryosurgery (20-40 seconds per lesion), topical 5-FU (twice daily for 4 weeks), or one or two courses of topical imiquimod

(three times per week for 4 weeks each). In this study, the treatment area was confined to one anatomic area of 50 cm? or
less. The authors reported that: (1) sixty-eight per cent (17/25) of patients treated with cryosurgery, 96% (23/24) of patients
treated with 5-FU, and 85% (22/26) of patients treated with IMIQ achieved initial clinical clearance, P = 0.03; (2) the
histological clearance rate for cryosurgery was 32% (8/25), 67% (16/24) for 5-FU, and 73% (19/26) in the imiquimod group, P
=0.03; (3) the 12-month follow-up showed a high rate of recurrent and new lesions in the 5-FU and cryosurgery arms; (4) the
sustained clearance rate of initially cleared individual lesions was 28% (7/25) for cryosurgery, 54% (13/24) for 5-FU and 73%
(19/26) for imiquimod (p < 0.01); (5) sustained clearance of the total treatment field was 4% (1/25), 33% (8/24), and 73%
(19/26) of patients after cryosurgery, 5-FU, and imiquimod, respectively (P < 0.01); and (6) the patients in the imiquimod group
were judged to have the best cosmetic outcomes (P= 0.0001). The authors concluded that imiquimod treatment of AK resulted
in superior sustained clearance and cosmetic outcomes compared with cryosurgery and 5-FU and that imiquimod should be
considered as a first line therapy for sustained treatment of AK. See Krawtchenko, N., J. Roewert-Huber, et al.: A randomized
study of topical 5% imiquimod vs. topical 5-fluorouracil vs. cryosurgery in immunocompetent patients with actinic keratoses: a
comparison of clinical and histological outcomes including 1-year follow-up. British Journal of Dermatology. 157 Suppl 2: 34-40
(2007).

[0024] Also subsequent to FDA-approval of Aldara® 5% imiquimod cream to treat actinic keratosis, an open-label study to
assess the safety and efficacy of imiquimod 5% cream applied once daily three times per week in cycles for treatment of
actinic keratoses on the head was conducted. During this open-label study, imiquimod 5% cream was administered three times
per week for four weeks followed by four weeks of rest (cycle 1) to AK lesions on the head. If AK lesions remained visible at
the end of cycle 1, a second treatment cycle was instituted. According to the authors, 50% (30 of 60) of the subjects who
experienced complete clearance of AK lesions, and 75% (30 of 40) of the subjects who experienced partial clearance of AK
lesions after imiquimod treatment at the end of cycle 2. The authors further reported that 77% of the subjects, who achieved
complete clearance, had no visible AK lesions 12 weeks post-treatment and that the imiquimod was well tolerated. The
authors concluded that 5% Imiquimod cycle therapy, when administered three time per week for four weeks followed by four
weeks of rest (cycle 1) combined with a second treatment cycle repeat, may be a safe and effective alternative to continuous
imiquimod therapy for the treatment of AK lesions. The authors cautioned, however, that while cycle therapy does not affect
the short-term AK recurrence rate, long-term follow-up is required. The authors also cautioned that further randomized,
vehicle-controlled trials are needed. See Rivers J K. et al.: Open-label study to assess the safety and efficacy of imiquimod 5%
cream applied once daily three times per week in cycles for treatment of actinic keratoses on the head J Cutan Med Surg.
12(3):97-101 (May-Jun 2008).

[0025] In view of the above, there is a need for improved actinic keratosis topical treatment that overcomes the current
limitations associated with the current FDA- approved topical treatment regimen for actinic keratosis, i.e., 16 weeks, twice per
week, with FDA-approved Aldara® 5% imiquimod cream.

SUMMARY OF THE INVENTION
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[0026] The present invention is defined in independent claim 1, and certain optional features thereof are defined in the
dependent claims. In so far as the terms "invention", "example" and "embodiment" are used herein, this will be interpreted in
such a way that the only protection sought is for the invention as claimed. The present invention does not contemplate
methods of medical treatment of the human or animal body by surgery or therapy, or diagnostic methods practised on the

human or animal body.

[0027] The present invention overcomes the above-mentioned limitations associated with the treatment of actinic keratosis
with FDA-approved Aldara® 5% imiquimod cream through the discovery of novel and improved imiquimod treatment regimens
of short duration, lower dosage strength imiquimod pharmaceutical formulations, and simplified dosing regimens to treat
actinic keratosis.

[0028] Generally speaking, the present invention provides for new and improved substantially less-irritating lower dosage
strength imiquimod pharmaceutical formulations, which are suitable for daily application in connection with substantially
condensed treatment regimens and substantially expanded treatment areas, for topical and/or transdermal administration of
an effective amount of imiquimod to treat subjects who are diagnosed with clinically typical, nonhyperkeratotic actinic keratosis
(AK), preferably on the face or balding scalp of immunocompetent patients. In addition, the present invention .provides for new
and improved actinic keratosis treatments, wherein: (1) treatment periods of the present invention are substantially shorter in
duration, i.e., up to six weeks and preferably up to four weeks, than the current FDA-approved 16-week treatment regimen for
actinic keratosis treatment; (2) dosing regimens of the present invention are substantially simpler, i.e., one application daily
each day for up to six weeks and preferably up to four weeks, than the current dosing regimen, i.e., once a day but only twice
per week for 16 weeks, for the current FDA-approved Aldara® 5% imiquimod cream for actinic keratosis treatment; (3)

treatment areas of the present invention are substantially larger, i.e., up to about 250 cm?, than the current FDA-approved

treatment area, i.e., up to about 25 cm2, for Aldara® 5% imiquimod cream for actinic keratosis treatment; (4) number of AK
lesions being treated in accordance with the present invention are substantially greater in number, i.e., between about 5 and
about 20 or more AK lesions per treatment area, than the number of AK lesions, i.e., between about 4 and about 8 AK lesions
per treatment area, generally being treated with the current FDA-approved Aldara® 5% imiquimod cream for actinic keratosis
treatment; (5) less-irritating imiquimod pharmaceutical formulations of the present invention are formulated with a lower
dosage strength, i.e., between about 1% and about 4.25% imiquimod, than the current FDA-approved Aldara® 5% imiquimod
cream for actinic keratosis treatment; and (6) lower subject incidence of application site reactions is experienced in
accordance with the present invention, as compared with higher subject incidence of application site reactions experienced
with the current FDA-approved Aldara® 5% imiquimod cream and treatment regimen for actinic keratosis treatment.

[0029] In other words, the present invention provides for new and improved actinic keratosis treatments that cover larger
treatment areas, have short durations of therapies, use lower imiquimod dosage strengths, have simplified daily dosing
regimens, and have a lower incidence of application site reactions, as compared to treatment of actinic keratosis with Aldara®
5% imiquimod cream, as currently approved by the FDA.

[0030] The present invention thus provides numerous surprising advantages over current FDA-approved Aldara® 5%
imiquimod cream therapy for actinic keratosis treatment. For example, the present invention provides for (1) an expanded

imiquimod treatment area estimated to be approximately 200 - 250 cm?, e.g., the full face or entire balding scalp, (2) a
shortened treatment regimen, i.e., up to about 6 weeks and preferably up to about 4 weeks, (3) a simplified dosing regimen,
i.e., once daily on each day of the treatment period, (4) low systemic imiquimod blood levels even though the treatment area is
vastly expanded and the dosing frequency is increased, (5) treatment of an increased number of clinical lesions per treatment
period, e.g., about 5 to about 20 AK lesions or more, and (6) a lower subject incidence of application site reactions, even
though there is an increase in imiquimod surface area penetration due to the expanded treatment area and increased applied
amounts in accordance with the present invention, during the topical treatment regimen of actinic keratosis, than currently
associated with FDA-approved Aldara® 5% imiquimod cream therapy.

[0031] Thus, the present invention overcomes certain of the limitations associated with the treatment of actinic keratosis with
FDA-approved Aldara® 5% imiquimod cream and addresses current medical needs for (1) a larger treatment area (full face or

balding scalp: >25 cm?vs. up to 25 cm? for Aldara® 5% imiquimod cream), (2) a shorter treatment period, e.g., two 2-week or
two 3-week treatment cycles with an interim 2-week or 3-week no-treatment period sandwiched between them, respectively,
vs, the full 16-week treatment regimen for Aldara® 5% imiquimod cream), (3) a more intuitive dosing regimen (daily dosing vs.
twice weekly dosing for Aldara® 5% imiquimod cream) and (4) less or a lower incidence of application site reactions.

[0032] The less-irritating lower dosage strength imiquimod pharmaceutical formulations of the present invention may
comprise:
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1.a) a lower dosage strength of 1-isobutyl-1H-imidazo[4,5-c]-quinolin-4-amine or 1-(2-methylpropyl)-1H-imidazo[4,5-
c]quinolin-4-amine (imiquimod) for delivering an effective amount of imiquimod; and

2. b) a pharmaceutically acceptable vehicle for imiquimod, which vehicle comprises a fatty acid, such as isostearic acid,
palmitic acid, stearic acid, linoleic acid, unrefined oleic acid, refined oleic acid, such as Super Refined® oleic acid NF
(e.g., a highly purified oleic acid, i.e., an oleic acid which has low polar impurities, such as peroxides, a low peroxide
value and is marketed by CRODA; see e.g., www.crodausa.com) and a combination thereof, in a total amount of about
3 percent to about 45 percent by weight based on the total weight of the formulation.

[0033] The lower dosage strength imiquimod formulations of the present invention, especially those wherein the vehicle
comprises an isostearic acid as the fatty acid, are uniquely designed to have physical and chemical stability, solubility,
emollient properties and dose proportionate delivery similar to or better than Aldara® 5% imiquimod cream. More specifically,
the lower dosage strength imiquimod formulations of the present invention, especially those wherein the vehicle comprises an
isostearic acid as the fatty acid, are believed to generally have similar or improved skin emolliency at the application site and
dose proportionate release rates as to both the release rates of the imiquimod and the total amount of imiquimod released,
relative to the Aldara® 5% imiquimod cream. In other words, the lower dosage strength imiquimod formulations of the present
invention are concentration influenced and have similar release rates to the Aldara® 5% imiquimod cream. Additionally, the
greater the amount of imiquimod in the formulation, the faster and the greater the total amount of imiquimod is released,
evidencing that the amount in and the rate of release from the formulations are imiquimod concentration dependent Thus,
while the lower dose strength imiquimod formulations of the present invention deliver different cumulative amounts to the
stratum comeum and epidermis, i.e., local skin delivery, than the Aldara® 5% imiquimod cream, such lower dosage strength
imiquimod formulations are believed to have a proportional and linear relationship that is similar with the Aldara® 5%
imiquimod cream as to both the rate of imiquimod release and the total amount of imiquimod released and delivered locally to
the skin over time, so that the imiquimod concentrations in the formulations of the present invention, the imiquimod release
rates and the amount of imiquimod unabsorbed and delivered to the stratum comeum and epidermis, which has been
released from the formulations, are generally proportional and linear to the Aldara® 5% imiquimod cream.

[0034] In addition, the lower dosage strength imiquimod formulations of the present invention, especially those wherein the
vehicle comprises an isostearic acid as the fatty acid, are uniquely designed to be stable and fall within the range of the
specifications for the commercially available Aldara® 5% imiquimod cream, such as to viscosity, pH, and stability, including
microscopic and macroscopic stability. More specifically, the imiquimod present in the lower dosage strength imiquimod
formulations of the present invention, especially those wherein the vehicle comprises an isostearic acid as the fatty acid,
(monograph range: 90 to 110%) and benzyl alcohol (monograph range: 50 to 105 %) remain within limits at both about 25°C
and about 40°C over about a one month period and within limits at both about 25°C and about 40°C over about a six month
period. Furthermore, the lower dosage strength imiquimod formulations of the present invention, especially those wherein the
vehicle comprises an isostearic acid as the fatty acid, remain stabile for about six months at about 25°C and about 40°C, and
also remain stable with respect to macroscopic and microscopic appearance, viscosity (monograph range: 2,000 to 35000
cPs) and pH (monograph range 4.0 to 5.5). In addition, the lower dosage strength imiquimod formulations of the present
invention are uniquely designed to meet the requirements specified in both United States Pharmacopeia ("USP") and the
European Pharmacopeia ("EP") as to preservative efficacy and remain free of degradation products when stored at about
25°C/60%RH, about 30°C/65%RH and about 40°C/75%RH over about one, about two, about three and about six months and
analyzed at about 318 nm wavelength.

[0035] The present invention also contemplates lower dosage strength imiquimod formulations, that have unique
pharmacokinetic profiles when used, for example, in connection with the short durations of therapy to treat actinic keratosis in
accordance with the present invention. By way of example, a 3.75% imiquimod lower dosage strength formulation of the
present invention, when approximately 500 mg of such a formulation (about 18.75 mg imiquimod) or less is applied daily for 21

days to a treatment area of about 200 cm? on the face or balding scalp, achieves steady state by about week 2, e.g., between
about day 8 and day 14, and provides an in-vivo serum profile selected from the following (See FIG. 54):

1.(a) a Day 21 Tmax of from about 4 hours to about 16 hours and preferably a mean T, of about 7.4 hours with a
standard deviation ("SD") of about 3.5, a median Tpax of about 9 hours and a geometric mean T4« of about 6.6 hours

and a coefficient of variation ("CV") of about 48%;
2. (b) a Day 21 Cya of from about 0.07 to about 0.6 ng/ml and preferably a mean C, 5« of about 0.3 ng/ml with a standard

deviation of about 0.16, a median C,5« of about 0.35 and a geometric mean C 5 of about 0.27 ng/ml and a coefficient

of variation of about 49%;
3. (c) a Day 21 T4y of from about 9.7 to about 84 hours and preferably a mean T4 of about 29.3 hours with a standard
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deviation of about 17, a median T4/ of about 25.6 hours and a geometric mean T4/, of about 26 hours and a coefficient
of variation of about 58%;

4. (d) a Day 21 AUC.p4 of from about 1.1 to about 12 ng-hr/ml and preferably a mean AUCq.o4 of about 6 ng-hr/ml with a
standard deviation of about 3, a median AUCq.o4 of about 7 ng-hr/ml and a geometric mean AUCq.o4 of about 5 ng-hr/ml
and a coefficient of variation of about 52%;

5. (e) a Day 21 Az of from about 0.008 hr'! to about 0.07 hr! and preferably a mean Az of about 0.03 hr'! with a standard

deviation of about 0.01, a median Az of about 25.6 hr''and a geometric mean Az of about 0.03 hr-! and a coefficient of
variation of about 49%;

6. (f) a Day 21 Cpyjy of from about 0.06 to about 0.4 and preferably a mean Cpj, of about 0.20 with an SD of about 0.11, a
median Cpj, of about 0.19 and a geometric mean Cp,j, of about 0.17 and a coefficient of variation of about 55%;

7.(g) at Day 14/7 (a ratio of the trough concentration at Day 14 over the trough concentration at Day 7), a trough
concentration geometric mean ratio of about 1.09 with a 90% confidence interval ("ClI") within a range of between about
0.8 and about 1.5;

8. (h) at Day 21/14 (a ratio of the trough concentration at Day 21 over the trough concentration at Day 14), a trough
concentration geometric mean ratio of about 1.33 with a 90% confidence interval ("ClI") within a range of between about
0.9 and about 1.9;

9. (i) at Day 22/21 (a ratio of the trough concentration at Day 22 over the trough concentration at Day 21) a trough
concentration geometric mean ratio of about 0.93 with a 90% confidence interval ("ClI") within a range of between about
0.6 and about 1.3;

10. (j) a mean peak imiquimod serum concentration of about 0.323 ng/ml at Day 21,

11. (k) a Day 21 RAUC of from about 1 to about 7 and preferably a mean RAUC of about 4 with a standard deviation of
about 2, a median RAUC of about 3.5 and a geometric mean RAUC of about 3.3 and a coefficient of variation of about
56%;

12. (l) a Day 21 RCpax of from about 0.5 to about 5 and preferably a mean RC,a¢ of about 3 with a. standard deviation of
about 1.5, a median RCpax of about 2.7 and a geometric mean RC 5« of about 2.4 and a coefficient of variation of
about 54%;

13. (m) a Day 21 LAzgg of from about 0.006 hr! to about 0.08 hr'! and preferably a mean LAzg4 of about 0.02 h'! with a

standard deviation of about 0.02, a median LAZg¢ of about 0.01 hr'and a geometric mean LAzg4 of about 0.16 hr'! and
a coefficient of variation of about 97%; and

14.(n) a Day 21 T'/’eff of from about 8 hr to about 110 hr and preferably a mean T'/’eff of about 55 hr with a standard

deviation of about 36, a median T of about 50 hr and a geometric mean T "¢ of about 42 hr'! and a coefficient of

variation of about 66%.

[0036] In accordance with the present invention, a mean peak serum concentration is achieved with a 3.75% lower dosage
strength imiquimod formulation of Examples 23-28. More specifically, a mean peak serum concentration of about 0.323 ng/ml
is achieved with a 3.75% lower dosage strength imiquimod formulation of Examples 23-28 after about 18.75 mg of imiquimod

is applied to a treatment area of about 200 cm? on the face or balding scalp each day for 21 days.

[0037] In addition, the present invention contemplates lower dosage strength formulations that are pharmaceutically
equivalent, therapeutically equivalent, bioequivalent and/or interchangeable, regardless of the method selected to
demonstrate equivalents or bioequivalence, such as dermatopharmacokinetic and pharmacokinetic methodologies,
microdialysis, in vitro and in vivo methods and/or clinical endpoints. Thus, the present invention contemplates lower dosage
strength imiquimod formulations that are bioequivalent, pharmaceutically equivalent and/or therapeutic equivalent, especially,
2.5% and 3.75% lower dosage strength imiquimod formulations that are bioequivalent, pharmaceutically equivalent and/or
therapeutically equivalent, when used daily in accordance with the short durations of therapy of the present invention to treat

actinic keratosis, e.g., used on treatment areas, namely, full face or balding scalp, that are between greater than about 25 cm?

and about 250 cm? on a daily basis for up to about six weeks, including the 3 x 3 x 3 weeks 2-cycle treatment regimen, and
preferably up to about 4 weeks, including the 2 x 2 x 2 weeks 2-cycle treatment regimen.

[0038] Thus, the present invention contemplates: (a) pharmaceutically equivalent lower dosage strength imiquimod
formulations which contain the same amount of imiquimod in the same dosage form; (b) bioequivalent lower dosage strength
imiquimod formulations which are chemically equivalent and which, when administered to the same individuals in the same
dosage regimens, result in comparable bioavailabilities; (c) therapeutic equivalent lower dosage strength imiquimod
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formulations which, when administered to the same individuals in the same dosage regimens, provide essentially the same
efficacy and/or toxicity; and (d) interchangeable lower dosage strength imiquimod formulations of the present invention which
are pharmaceutically equivalent, bioequivalent and therapeutically equivalent.

[0039] By the term "lower dosage strength(s)", as used herein, it refers to a pharmaceutical formulation containing imiquimod
in an amount of between about 1.0 percent and about 4.25 percent by weight based on the total weight of the formulation and
preferably a pharmaceutical formulation containing imiquimod in an amount of about 2.5% or about 3.75%.

[0040] By the term "short duration(s)" of therapy, as used herein, it refers to the daily topical application of an effective amount
of imiquimod to a defined treatment area diagnosed with AK lesions for a total on-treatment period of up to about 6 weeks,
depending upon which lower dosage strength imiquimod formulation of the present invention is selected for daily application,
and more preferably a total on-treatment period of up to about 4 weeks, wherein an optional defined intervening rest period
(no treatment) of up to about 3 weeks, and more preferably a rest period (no treatment) of up to about 2 weeks, may be taken
at some point during the treatment period, to treat actinic keratosis. Thereby, the "short durations of therapy" may include, by
way of example, a total duration of 9 weeks (3 weeks on, 3 weeks off, 3 weeks on), and more preferably 6 weeks (2 weeks on,
2 weeks off, 2 weeks on) from beginning of dosing to the end of dosing, inclusive of the rest period. Nevertheless, it should be
understood by those versed in this art that the 2-cycle treatment regimens with a rest period sandwiched in between are
preferred. In addition, the "short durations" of therapy may also include an 8 week examination period (no further treatment)
following the treatment period.

[0041] The term "short duration(s)" of therapy of the present invention also refers to a two-cycle treatment regimen that
involves either a 4-week or 6-week treatment regimen, wherein each treatment cycle consists of two or three weeks of once-
daily applications of an effective amount of imiquimod, for each day of the cycle, separated by a 2-week or 3-week no-
treatment period, respectively, such as follows:

1. (a) applying an effective amount of imiquimod to a treatment area affected with actinic keratosis once per day for
fourteen (14) consecutive days or 2 weeks (cycle 1 - treatment on), followed by no application for fourteen (14) days or
2 weeks (treatment off), followed by again applying an effective amount of imiquimod to the affected area once per day
for fourteen (14) days or 2 weeks (cycle 2 - treatment on) for a total of twenty-eight (28) doses or 4 weeks of application
therapy to effectively treat actinic keratosis; or

2. (b) applying an effective amount of imiquimod to a treatment area affected with actinic keratosis once per day for
twenty-one (21) consecutive days or 3 weeks (cycle 1 - treatment on), followed by no application for twenty-one (21)
days or 3 weeks (treatment off), followed by again applying an effective amount of imiquimod once per day to the
affected area for twenty-one (21) days or 3 weeks (cycle 2 - treatment on) for a total of forty-two (42) doses or 6 weeks
of application therapy to effectively treat actinic keratosis.

[0042] As indicated above, when the short durations of therapy are used in combination with the lower dosage strength
imiquimod formulations of the present invention, it is surprisingly found that (1) simplified daily dosing regimens can be used,

(2) the treatment area can be expanded, e.g., to treat greater than about 25 cm?, e.g., areas as large as approximately 200

cm? - 250 cm? or more (e.g., full face or balding scalp) may now be treated, and (3) the number of AK lesions to be treated is
higher, e.g., to between about 5 and about 20 AK lesions or more per treatment area. Also quite surprisingly, it is found that
the expanded treatment area and increased number of AK lesions can be effectively treated with lower dosage strength
imiquimod formulations without inducing significant local skin reactions or irritation in the treatment area or treatment limiting
adverse events which could result in premature therapy termination or significant voluntary rest periods of several days that
are generally associated with higher concentrations of imiquimod therapy. It is also surprisingly found that as much as between
about 250 mg and 500 mg or more of a low dosage strength imiquimod formulation may be used per application in
accordance with the present invention, especially when the short durations of therapy are used in combination with the low
dosage strength imiquimod formulations of the present invention.

[0043] In comparison, the Aldara® 5% imiquimod cream approved by the FDA for actinic keratosis concerns a treatment area

defined as one contiguous area of approximately 25 cm? on the face (e.g., forehead or one cheek) or the scalp, treating no
more than about 4 to about 8 AK lesions per treatment area, a dosing schedule of only twice per week for a full 16 weeks to
the defined treatment area on the face or scalp (but not both concurrently) and the application of no more than 250 mg of
Aldara® 5% imiquimod cream formulation to the treatment area per application.

[0044] Also quite surprisingly, local skin reaction sum scores and mean local skin reaction erythema scores that are generated
during the short durations of therapy with lower dosage strength imiquimod formulations in accordance with the present
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invention create unique bimodal or camelback patterns which parallel the 2-cycle imiquimod treatments of the present
invention, wherein (1) the highest local skin reaction sum score and the mean local skin reaction erythema score generally and
characteristically occur or peak during or at the end of the first cycle of treatment, (2) the local skin reaction sum score and the
mean local skin reaction erythema score return to normal or baseline or about normal or baseline at the end of the no
treatment pieriod between cycles, (3) the local skin reaction sum score and the mean local skin reaction erythema score are
again experienced by the subject during or at the end of the second cycle of treatment at generally but not necessarily a
reduced score, as compared to the local skin reaction sum score and the mean local skin reaction erythema score during the
first cycle of treatment, and (4) the local skin reaction sum score and the mean local skin reaction erythema score generally
return to normal or base line shortly after the second cycle of treatment. See, e.g., FIGS. 18, 18A-B, 20, 20A-B and 43-50 and
Example 28. When the bimodal or camelback pattern of local skin reaction sum score and mean local skin reaction erythema
score are plotted as 2-dimensional graphs, wherein the local skin reaction sum score and the mean local skin reaction
erythema score are measured on the vertical axis and the subject visits during the imiquimod 2-cycle therapy are measured
on the horizontal axis, the unique bimodal or camelback patterns are observed. See, e.g., FIGS. 18, 18A-B, 20, and 20A-B.
Given this unexpected result that the local skin reaction sum score and the mean local skin reaction erythema score are
generally decreasing overall during the course of therapy and return to about normal or baseline at the end of the two-week
no treatment period between the two treatment cycles and again return to normal or baseline at about the end of the second
cycle of treatment, imiquimod therapy compliance should be significantly improved and the therapeutic results, e.g., complete
clearance or partial clearance or reduction of AK lesions, more consistently achieved.

[0045] Also quite surprisingly, the efficacy achieved by the lower dosage strength imiquimod formulations when used in either
of the short durations of therapy, e.g., two-week or three-week 2-cycle treatment regimens, of the present invention for
treatment of actinic keratosis as to total clearance, partial clearance and a reduction in the number of AK lesions is statistically
significant over placebo. See, e.g., FIG. 51. It is also surprising that the efficacy achieved for treatment of actinic keratosis as
to complete clearance or partial clearance of AK lesions is basically statistically equivalent between the lower dosage strength
imiquimod formulations two-week or three-week 2-cycle treatment regimens of the present invention when the same lower
dosage strength imiquimod formulations are used in accordance with either 2-cycle treatment regimen and compared with one
another between the two 2-cycle treatment regimens. See , e.g., FIG. 51. Even more surprising, however, the efficacy
achieved by a lower dosage strength 3.75% imiquimod formulation when used in either a two-week or three-week 2-cycle
treatment regimen of the present invention for treatment of actinic keratosis as for partial clearance of AK lesions is statistically
significant over a lower dosage strength 2.5% imiquimod formulation when used in either a two-week or three-week 2-cycle
treatment regimen. See, e.g., FIG. 51. Nevertheless, it should be noted that the efficacies that are achieved for complete
clearance and partial clearance for either lower dosage strength imiquimod formulation, i.e., 2.5% or 3.75%, when they are
used in either a two-week or three-week 2-cycle treatment regimen in accordance with the present invention are at about a
95% confidence level and a P value of less than about .001 versus placebo. See FIG. 51. It should also be noted that the
efficacy P value that is achieved for partial clearance for a 3.75% lower dosage strength imiquimod formulation versus a 2.5%
lower dosage strength imiquimod formulation that is utilized in accordance with a two-week or three-week 2-cycle treatment
regimen of the present invention is about 0.047 or about 0.034, respectively. See, e.g., FIG. 51.

[0046] It is also quite surprising that the efficacy achieved by a lower dosage strength 3.75% imiquimod formulation when
used in a two-week 2-cycle treatment regimen of the present invention for treatment of actinic keratosis as to a reduction in
the number of AK lesions is statistically significant over a lower dosage strength 2.5% imiquimod formulation when used in a
two-week 2-cycle treatment regimen, but no difference or essentially equivalent when both lower dosage strength imiquimod
formulations are used in a three-week 2-cycle treatment regimen, in accordance with the present invention. See, e.g., FIG. 51.
It should be noted that the efficacy P value that is achieved for a percent reduction in the number of AK lesions for a 3.75%
lower dosage strength imiquimod formulation versus a 2.5% lower dosage strength imiquimod formulation that is utilized in
accordance with a two-week or three-week 2-cycle treatment regimen of the present invention is about 0.048 or about 0.133,
respectively. However, the 0.133 P value is not statistically significant. See, e.g., FIG. 51.

[0047] It is also quite surprisingly found that it is believed that no statistical significance in efficacy is achieved between a
three-week 2-cycle treatment regimen versus a two-week 2-cycle treatment regimen regardless of the lower dosage strength
imiquimod formulation used to treat actinic keratosis. See, e.g., FIG. 52. In other words, there is believed to be no additional
efficacy benefit with the longer 3 week 2-cycle treatment regimen than the two week 2-cycle treatment regimen of the present
invention to treat actinic keratosis, irrespective of which lower dosage strength imiquimod formulation is used in either of the 2-
cycle treatment regimens in accordance with the present invention. See; e.g., FIGS. 52, 1-13G, 25-27, 36-38A and 42. |t
should be noted that the P values that are achieved for (a) complete clearance, (b) partial clearance and (c) a reduction in the
number of lesions, for the two-week 2-cycle treatment regimens and the three-week 2-cycle treatment regimens of the present
invention are (a) about 0.462 General Linear Model ("GLM") and about 0.499 (LA), (b) about 0.233 (GLM) and about 0.164
(LA), and (c) about 0.635 (GLM), respectively. See, e.g., FIG. 52.
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[0048] While it is believed that there is no greater efficacy achieved between the two 2-cycle treatment regimens of the
present invention, it is found that there is generally a greater incidence of side effects, e.g., local skin reactions, and rest
periods associated with the three-week 2-cycle treatment period as compared with the two-week 2-cycle treatment period
when the same lower dosage strength imiquimod formulation is used in each of the 2-cycle treatment regimens in accordance
with the present invention. Even though there is an increase in incidence of side effects and rest periods associated with the
three week 2-cycle treatment regimen, it is believed that an acceptable safety profile is still maintained when using either the
two-week or three-week 2-cycle treatment regimens in accordance with the present invention. See, e.g., FIGS. 14A-23, 28,
28A-B and 39-42. Nonetheless, it is quite surprisingly found that there is a lower subject incidence of application site reactions
associated with either of the 2-cycle treatment periods of the present invention than associated with use of the Aldara® 5%
imiquimod cream to treat actinic keratosis in accordance with the FDA-approved treatment regimen, even though the Aldara®

5% imiquimod cream is applied only twice weekly to a treatment area of approximately 25 cm? for 16 weeks. See, e.g., FIGS.
28, 28A-B, 41 and 41A. Thus, it should be understood by those versed in this art that, while both 2-cycle treatment regimens
of the present invention provide efficacious dosing regimens with acceptable safety profiles, that are short and more
convenient for patient use than the dosing regimen currently approved by the FDA for Aldara® 5% imiquimod cream, to treat
actinic keratosis, the 2 week 2-cycle treatment regimen of the present invention is preferred. It should also be understood that
the short durations of therapy and lower dosage strength imiquimod formulations of the present invention are believed to be
optimized to treat actinic keratosis. By "optimized", it is meant herein that the short durations of therapy and lower dosage
strength imiquimod formulations of the present invention are designed to achieve efficacy, stability and release rates profiles
that are at least essentially equivalent to and linear with Aldara® 5% imiquimod cream, respectively, but with an improved
acceptable safety profile.

[0049] By the term "acceptable safety profile", it is meant herein to mean that treatment of actinic keratosis with a short
duration of therapy and a lower dosage strength imiquimod formulation in accordance with the present invention, including the
2-cycle treatment regimens, does not cause treatment limiting side effects or rest periods in an appreciable number of
subjects undergoing actinic keratosis therapy to a level that causes premature termination of treatment. The term "acceptable
safety profile" also refers to treatment of actinic keratosis with a short duration of therapy and a lower dosage strength
imiquimod formulation of the present invention with a lower subject incidence of application site reactions as compared with
treatment of actinic keratosis with Aldara® 5% imiquimod cream.

[0050] Also quite surprisingly, it is found that, when a lower dosage strength imiquimod formulation, i.e.., about 2.5%, is used
in a 2-cycle, 2 x 2 x 2 weeks, treatment regimen in accordance with the present invention, to treat actinic keratosis diagnosed
in females, a clearance rate, inclusive of complete clearance and partial clearance, of about 60% is achieved. See FIG. 31.
Equally surprising, it is found that when a low dosage strength imiquimod formulation, i.e., about 3.75%, is used in either a 2-
cycle, 2 x 2 x 2 week or a 2-cycle, 3 x 3 x 3 weeks, treatment regimen in accordance with the present invention, to treat actinic
keratosis diagnosed in male or female subjects or in subjects with Type I, Il or Il skin, about 10 lesions or less at baseline, or
with lesions on the face or scalp, equivalent or comparable clearance rates, inclusive of complete clearance and partial
clearance, are achieved. See, e.g., FIGS. 31, 33, 33A, 34, 34A, 35 and 35A-B. Also surprising, it is found that when a low
dosage strength imiquimod formulation, i.e., about 3.75%, is used in either a 2-cycle, 2 x 2 x 2 week or a 2-cycle, 3 x 3 x 3
week, treatment regimen in accordance with the present invention, to treat actinic keratosis diagnosed in subjects who are 65
years of age or older or in subjects who have greater than 10 lesions at baseline, the 2-cycle, 2 x 2 x 2 week treatment
regimen is more effective. See, e.g., FIGS. 32, 32A, 34 and 34A.

[0051] It is also surprisingly found that, when a lower dosage strength imiquimod formulation is used in connection with a short
duration of therapy, e.g., either a two-week or three-week 2-cycle treatment regimen, of the present invention for treatment of
actinic keratosis, the Investigators Global Integrated Photodamage ("IGIP") score is significantly or much improved as
compared with baseline. See, e.g., FIGS. 24 and 53. For example, and as shown in FIG. 53, when the 3.75% imiquimod
studies are combined, approximately 44% (132 of 299) of the subjects under going treatment show significant improvement,
approximately 25% (76 of 299) of the subjects under going treatment show much improvement and approximately 17% (51 of
299) of the subjects under going treatment show slight improvement in the IGIP score from baseline, whereas when the 2.5%
imiquimod studies are combined, approximately 32% (97 of 304) of the subjects under going treatment show significant
improvement, approximately 26% (78 of 304) of the subjects under going treatment show much improvement and
approximately 23% (69 of 304) of the subjects under going treatment show slight improvement in the IGIP score from
baseline.

[0052] The salient elements of a pharmaceutical formulation according to the present invention are (a) imiquimod and (b) a
fatty acid, e.g., isostearic, palmitic, stearic, linoleic, unrefined oleic acid or refined oleic acid, such as Super Refined® oleic acid
NF (e.g., a highly purified oleic acid, i.e., an oleic acid which has low polar impurities, such as peroxides, a low peroxide value
and is marketed by CRODA; see e.g., www.crodausa.com) and mixtures thereof. A pharmaceutical formulation of the invention
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can be in any form known to the art, such as a cream, an ointment, a foam, a gel, a lotion or a pressure-sensitive adhesive
composition, each form containing the necessary elements in particular amounts and further containing various additional
elements.

[0053] A cream of the invention contains an effective amount of imiquimod, such as between about greater than 1 percent and
about 4.25 percent by weight of imiquimod, based on the total weight of the cream; about 5 percent to about 30 percent by
weight of fatty acid, based on the total weight of the cream; and optional ingredients such as emollients, emulsifiers,
thickeners, and/or preservatives.

[0054] An ointment of the invention contains an ointment base in addition to imiquimod and fatty acid. An ointment of the
invention contains an effective amount of imiquimod, such as between about greater than 1 percent and about 4.25 percent by
weight of imiquimod; about 3 percent to about 45 percent, more preferably about 3 percent to about 30 percent by weight fatty
acid; and about 40 percent to about 95 percent by weight ointment base, all weights being based on the total weight of the
ointment. Optionally, an ointment of the invention can also contain emulsifiers, emollients and thickeners.

[0055] A pressure-sensitive adhesive composition of the invention contains imiquimod, fatty acid, and an adhesive. The
adhesives utilized in a pressure sensitive adhesive composition of the invention are preferably substantially chemically inert to
imiquimod. A pressure sensitive adhesive composition of the invention preferably contains an effective amount of imiquimod,
such as between about greater than 1 percent and about 4.25 percent by weight of imiquimod; about 10 percent to about 40
percent by weight, more preferably of about 15 percent to about 30 percent by weight, and most preferably about 20 percent
to about 30 percent by weight of fatty acid; all weights being based on the total weight of the pressure sensitive adhesive
composition.

[0056] Optionally, pressure sensitive adhesive compositions of the invention can also contain one or more skin penetration
enhancers. The total amount of skin penetration enhancer(s) present in a pressure sensitive adhesive composition of the
invention is preferably about 3 percent to about 25 percent by weight, and more preferably about 3 percent to about 10
percent by weight based on the total weight of the pressure sensitive adhesive composition.

[0057] A pressure-sensitive adhesive coated sheet material of the invention can be made from a pressure-sensitive adhesive
composition of the invention in the form of an article such as a tape, a patch, a sheet, or a dressing.

[0058] A lower dosage strength formulation of the present invention may be used to topically and/or transdermally administer
an effective amount of imiquimod to effectively treat actinic keratosis with short durations of therapy and with an acceptable
safety profile. Thus, lower dosage strength formulations according to the present invention can be applied to any suitable
location, for example, topically to dermal, lip and/or mucosal surfaces. In the case of dermal application, for example,
depending on the concentration, formulation composition, and dermal surface, the therapeutic effect of imiquimod may extend
only to the superficial layers of the dermal surface or to tissues below the dermal surface.

[0059] It should be understood that while lower dosage strength formulations of the present invention containing, by weight
based on the total weight of the formulation, between about 1% and about 4.25% imiquimod are contemplated, preferably
between about 1.5%, 1.75%, 2.0%, 2.25%, 2.5%, 2.75%, 3.0%, 3.25%, 3.5%, 3.75%, 4.0% and 4.25%, and even more
preferably between about 2.0%, 2.25%, 2.5%, 2.75%, 3.0%, 3.25%, 3.5%, 3.75% and 4.0%, and still even more preferably
between about 2.5%, 2.75%, 3.0%, 3.25%, 3.5% and 3.75% are contemplated. Lower dosage strength formulations of the
present invention that contain about 2.5% imiquimod or about 3.75% imiquimod by weight based on the total weight of the
formulation are most preferred. It should also be understood that lower dosage strength imiquimod formulations of the present
invention, which have dose proportionate release rates as to both the release rates of the imiquimod and the total amount of
imiquimod released, relative to the Aldara® 5% imiquimod cream, are also preferred.

[0060] Thus, it should be understood by those versed in this art that an amount of imiquimod present in a formulation of the
present invention will be an effective amount when a formulation of the present invention is applied daily in accordance with a
short duration of therapy as described herein to a targeted area diagnosed with actinic keratosis and permitted following each
individual application to remain in contact with the targeted area for a sufficient time to allow an effective amount of imiquimod
to clear such a disease or lesions of the disease, to partially clear the number of lesions of such a disease, to reduce the
number of lesions, to prevent the recurrence of such a disease without inducing treatment limiting local skin reactions or
adverse events, including unscheduled rest periods caused by such treatment limiting local skin reactions or adverse events,
in an appreciable number of people undergoing treatment. For example, when treating actinic keratosis in accordance with the
present invention, an effective amount will achieve a partial clearance in AK lesions as a targeted endpoint, e.g., at least about
40% and preferably at least about 50% and more preferably at least about 60% and still more preferably at least about 70%
and most preferably at least about a 75% reduction in the number of AK lesions in the treatment area compared with baseline,
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or at least about 60% and preferably at least about 70% and even more preferably at least about 80% and most preferably at
least about 90% median reduction in the number of AK lesions in the treatment area compared with baseline as a secondary
endpoint, or at least about 25% complete clearance and preferably at least about 30% complete clearance and even more
preferably at least about 35% complete clearance and most preferably at least about 45% complete clearance of the AK
lesions as a primary endpoint. See, e.g., FIGS. 36, 36A, 37, 37A, 38, 38A, 51 and 52. By "complete clearance", as used
herein, the term means the absence of clinically visible or palpable AK lesions in the treatment area.

[0061] Results from use of the lower dosage strength imiquimod formulations in accordance with the short durations of
therapy of the present invention demonstrate that lower dosage strength imiquimod formulations dosed once daily for two
week or three week 2 cycle treatment periods are effective and well-tolerated treatments for actinic keratosis on the face or
balding scalp. The condensed dosing regimens of the present invention allows for short treatment periods, minimizing
exposure to imiquimod and further supporting an improved benefit-risk profile, as compared with FDA-approved Aldara® 5%
imiquimod cream 16 week, twice-weekly therapy.

[0062] Benefits of treatment with the lower dosage strength imiquimod formulations in accordance with the short durations of
therapy of the present invention include complete clearance or partial clearance (= 66%, preferably 2 75%, even more
preferably 288% and even more preferably 295%) of AK lesions for a majority of the subjects that are treated. See Example
24 and FIGS. 51 and 52. More particularly, complete or partial clearances of AK lesions are achieved as follows: (1) 235% (57
of 160 subjects) complete clearance is achieved for a 2-week 2 cycle treatment using a 3.75% lower dosage strength
imiquimod formulation of the present invention; (2) 230% (49 of 160 subjects) complete clearance is achieved for a 2-week 2
cycle treatment using a 2.5% lower dosage strength imiquimod formulation of the present invention; (3) 234% (55 of 162
subjects) complete clearance is achieved for a 3-week 2 cycle treatment using a 3.75% lower dosage strength imiquimod
formulation of the present invention; and (4) 225% (41 of 164 subjects) complete clearance is achieved for a 2-week 2 cycle
treatment using a 2.5% lower dosage strength imiquimod formulation of the present invention; whereas (5) 259% (95 of 160
subjects) partial clearance is achieved for a 2-week 2 cycle treatment using a 3.75% lower dosage strength imiquimod
formulation of the present invention; (6) 248% (77 of 160 subjects) partial clearance is achieved for a 2-week 2 cycle treatment
using a 2.5% lower dosage strength imiquimod formulation of the present invention; (7) 253% (87 of 162 subjects) partial
clearance is achieved for a 3-week 2 cycle treatment using a 3.75% lower dosage strength imiquimod formulation of the
present invention; and (8) 242% (70 of 164 subjects) partial clearance is achieved for a 2-week 2 cycle treatment using a 2.5%
lower dosage strength imiquimod formulation of the present invention. Although subjects who are treated with the lower
dosage strength imiquimod formulations in accordance with the short durations of therapy of the present invention may
experience local skin reactions (LSRs), see, e.g., FIGS. 16A-20, 20A-B and 29 and 40, the treatment is well tolerated and
there is a marked lower subject incidence of application site reactions, e.g., see FIGS. 14A-E, 28, 28A-B, 41 and 41A, as
compared with the longer FDA-approved Aldara® 5% imiquimod cream treatment regimen, i.e., 16 weeks, twice weekly, for AK
therapy.

[0063] This same larger "treatment area" of the present invention may be defined as an area of greater than 25 cm? (e.g., a

treatment area greater than a 5 cm x 5 cm area in any shape) and up to between about 200 cm?2 and 250 cmZ2 or more on the
face (e.g. forehead or one cheek) or on the balding scalp, including the full face or entire balding scalp. The number of AK
lesions to be treated in the treatment area may range from about 5 to about 20 or more. It should be also appreciated by
those versed in this art that the present invention also affords the added benefit of the uncovering and clinical appearance and
subsequent complete or partial eradication of incipient (subclinical) AK lesions in the treatment area. It is presently believed

that, because the treatment area exceeds 25 cm2, the lower dose strength imiquimod formulations and the short durations of
therapy, when practiced in accordance with the present invention, will increase subject tolerance and compliance, improve the
therapeutic results, e.g., complete clearance or partial clearance or reduction of AK lesions, lower subject incidence of
application site reactions (see, e.g., FIGS. 28, 28A-B, 41 and 41A), and reduce voluntary rest periods (see, e.g., FIGS. 39
and 39A) during therapy, as compared to Aldara® 5% imiquimod cream if applied to the same larger treatment area in
accordance with the present invention. Moreover, it is believed that, because the expanded treatment area is so much larger

than the smaller treatment area, i.e., less than or equal to approximately 25 cm?, currently treated with Aldara® 5% imiquimod
cream, the expanded treatment area of the present invention will be much more weighted to non-lesional/normal skin than
previously experienced with the smaller treatment area treated with Aldara® 5% imiquimod cream. Preferably, the
concentration of imiquimod applied is between about 1 percent to about 4.25 percent by weight based on the total weight of a
formulation of the present invention. Also, to treat actinic keratosis in accordance with the present invention, an effective
amount of imiquimod should be applied once per day for at least up to about 6 weeks, e.g., once per day for a full 2 or 3
weeks (14 or 21 days) to a diagnosed or defined treatment area on, for example, the face or balding scalp (cycle 1), then
stopped or discontinued for 2 or 3 weeks (14 or 21 days), a scheduled rest period, followed by application again once per day
for a full 2 or 3 weeks (14 or 21 days) to the defined treatment area (cycle 2) to achieve a secondary and more preferably a
primary endpoint, e.g., to achieve at least about a 75% reduction in AK lesions as a targeted secondary endpoint and more
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preferably complete clearance of the AK lesions as a primary endpoint. Also when treating actinic keratosis in accordance with
the two-week or three week 2-cycle treatment periods of the present invention, an effective amount of imiquimod applied to
the treatment area will not only achieve a secondary or primary endpoint, but will also induce a lower subject incidence of
application site skin reactions and a fewer number of voluntary rest periods taken by the subjects under going treatment, e.g.,
no more than about 11% and more preferably no more than about 7% of the subjects will take one or more rest periods during
the short two-week 2-cycle treatment period or no more than about 17% and more preferably no more than about 27% of
subjects will take one or more rest periods during the short three-week 2-cycle treatment period. See, e.g., FIGS. 21, 39 and
39A.

[0064] While the present invention has identified what it believes to be preferred concentrations of imiquimod formulations,
numbers of applications per week and durations of therapy, it should be understood by those versed in this art that any
effective concentration of imiquimod in a formulation that delivers an effective amount of imiquimod and any numbers of
application per week during a short duration of therapy, as described herein, that can effectively treat actinic keratosis, without
causing treatment limiting local skin reactions or related adverse events, including too many rest periods, is contemplated by
the present invention.

[0065] The above summary of the present invention is not intended to describe each disclosed embodiment or every
implementation of the present invention. The description that follows more particularly exemplifies illustrative embodiments. In
several places throughout the application, guidance is provided through lists of examples, which examples can be used in
various combinations. In each instance, the recited list serves only as a representative group and should not be interpreted as
an exclusive list.

BRIEF DESCRIPTION OF THE DRAWINGS

[0066] The foregoing and other objects, advantages and features of the present invention, and the manner in which the same
are accomplished, will become more readily apparent upon consideration of the following detailed description of the invention
taken in conjunction with the accompanying figure and examples, which illustrate an embodiment, wherein:

FIG. 1 shows efficacy measures of complete clearance rates by study for studies GW01-0702, GW01-0703, GW01-0704 and
GWO01-0705 for the 2-cycle 2 x 2 x 2 (2 weeks) treatment regimen and for the 2-cycle 3 x 3 x 3 (3 weeks) treatment regimen;

FIG. 1A is a summary of primary and secondary efficacy endpoints for a two-week treatment cycle regimen concerning ITT
population for studies GW01-0702 and GW01-0704. Complete clearance is defined as the absence of clinically visible or
palpable AK lesions in the treatment area. Partial clearance is defined as at least a 75% reduction in the number of AK lesions
in the treatment area compared with Baseline. P values are from Cochran-Mantel-Haenszel test, stratified by analysis site,
taking 2 treatment groups at a time. The P values marked with ** are statistically significant using Hochberg's modified
Bonferroni procedure. LOCF=Last observation that is carried forward. Confidence intervals are calculated using exact binomial
statistics. As used in this FIG. 1A, "2.5%" refers to a 2.5% imiquimod lower dosage strength formulation of Examples 23-28
and "3.75%" refers to a 3.75% imiquimod lower dosage strength formulation of Examples 23-28;

FIG. 2 shows efficacy measures of complete clearance, by time point, for studies GW01-0702 and GW01-0704 for the 2-cycle
2 x 2 x 2 (2 weeks) treatment regimen. As used in this FIG. 2, "Complete Clearance" refers to the rate of complete clearance
of AK lesions, "Cyc 2 Start" refers to the start of the second cycle, "4 Weeks Post" refers to 4 weeks post treatment, and "EOS"
refers to End of Study;

FIG. 2A shows a rate of complete clearance vs. study week an ITT population for study GW01-0702. Points that are marked
with ** shows statistically difference from placebo. As used in this FIG. 2A, "Rate of Complete Clearance" refers to rate of
complete AK lesion clearance, "A" refers to a 2.5% imiquimod lower dosage strength formulation of Examples 23-28, "B"
refers to a 3.75% imiquimod lower dosage strength formulation of Examples 23-28, and "C" refers to placebo;

FIG. 2B shows a rate of complete clearance vs. study week of an ITT population for study GWO01-0704. Points that are marked
with ™ shows statistically difference from placebo. Points marked with ## show statistically significant difference between active
treatments. As used in this FIG. 2B, "Rate of Complete Clearance" refers to rate of complete AK lesion clearance, "A" refers to
a 2.5% imiquimod lower dosage strength formulation of Examples 23-28, "B" refers to a 3.75% imiquimod lower dosage
strength formulation of Examples 23-28, and "C" refers to placebo;

FIG. 3 shows efficacy measures of complete clearance, by time point, for studies GW01-0703 and GW01-0705 for the 2-cycle
3 x 3 x 3 (3 weeks) treatment regimen. As used in this FIG. 3, "Complete Clearance" refers to complete clearance of AK
lesions, "Cyc 2 Start" refers to the start of the second cycle, "4 Weeks Post" refers to 4 weeks post treatment, and "EOS"
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refers to End of Study See also FIGS. 2A and 2B;

FIG. 3A shows a rate of complete clearance vs. study week of an ITT population for study GW01-0703. Points that are marked
with ™ shows statistically difference from placebo. Points marked with ## show statistically significant difference between active
treatments. As used in this FIG. 3A, "Rate of Complete Clearance" refers to rate of complete AK lesion clearance, "A" refers to
a 2.5% imiquimod lower dosage strength formulation of Examples 23-28, "B" refers to a 3.75% imiquimod lower dosage
strength formulation of Examples 23-28, and "C" refers to placebo;

FIG. 3B shows a rate of complete clearance vs. study week an of ITT population for study GW01-0705. Points that are marked
with ™ shows statistically difference from placebo. Points marked with ## show statistically significant difference between active
treatments. As used in this FIG. 3B, "Rate of Complete Clearance" refers to rate of complete AK lesion clearance, "A" refers to
a 2.5% imiquimod lower dosage strength formulation of Examples 23-28, "B" refers to a 3.75% imiquimod lower dosage
strength formulation of Examples 23-28, and "C" refers to placebo;

FIG. 4A shows rates of partial clearance at end of study of a two-week treatment cycle regimen of an ITT population for
studies GW01-0702 and GW01-0704. In this FIG. 4A, "Rate of Partial Clearance" refers to rate of partial AK lesion clearance
(defined as at least about 75% reduction in the number of AK lesions in the treatment area as compared with Baseline), "L"
refers to a 2.5% imiquimod lower dosage strength formulation of Examples 23-28, "H" refers to a 3.75% imiquimod lower
dosage strength formulation of Examples 23-28, P=placebo, and that the bars marked with ** show statistically significant
difference from placebo, whereas the bars marked with ## show statistically significant difference from 2.5%. The vertical blue
lines indicate 95% confidence limits;

FIG. 4B shows a rate of partial clearance at week 14 for an ITT population for study GWO01-0702. Partial clearance is defined
as at least a 75% reduction in the number of AK lesions in the treatment area compared with baseline. The bars marked with
** show statistically significant difference from placebo. Dark black vertical lines represent 95% confidence intervals on the
rates. In this FIG. 4B, "Rate of Partial Clearance" refers to rate of partial AK lesion clearance (defined as at least about 75%
reduction in the number of AK lesions in the treatment area as compared with Baseline), "2.5%" refers to a 2.5% imiquimod
lower dosage strength formulation of Examples 23-28, and "3.75%" refers to a 3.75% imiquimod lower dosage strength
formulation of Examples 23-28;

FIG. 4C shows a rate of partial clearance at week 14 for an ITT population for study GWO01-0704. Partial clearance is defined
as at least a 75% reduction in the number of AK lesions in the treatment area compared with baseline. The bars marked with
** show statistically significant difference from placebo. The bars marked with ## show statistically difference between active
treatments. Dark black vertical lines represent 95% confidence intervals on the rates. In this FIG. 4C, "Rate of Partial
Clearance" refers to rate of partial AK lesion clearance (defined as at least about 75% reduction in the number of AK lesions in
the treatment area as compared with Baseline), "2.5%" refers to a 2.5% imiquimod lower dosage strength formulation of
Examples 23-28, and "3.75%" refers to a 3.75% imiquimod lower dosage strength formulation of Examples 23-28;

FIG. 4D shows a rate of partial clearance at week 17 for an ITT population for study GWO01-0703. Partial clearance is defined
as at least a 75% reduction in the number of AK lesions in the treatment area compared with baseline. The bars marked with
** show statistically significant difference from placebo. Dark black vertical lines represent 95% confidence intervals on the
rates. In this FIG. 4D, "Rate of Partial Clearance" refers to rate of partial AK lesion clearance (defined as at least about 75%
reduction in the number of AK lesions in the treatment area as compared with Baseline), "2.5%" refers to a 2.5% imiquimod
lower dosage strength formulation of Examples 23-28, and "3.75%" refers to a 3.75% imiquimod lower dosage strength
formulation of Examples 23-28;

FIG. 4E shows a rate of partial clearance at week 17 for an ITT population for study GWO01-0705. Partial clearance is defined
as at least a 75% reduction in the number of AK lesions in the treatment area compared with baseline. The bars marked with
** show statistically significant difference from placebo. Dark black vertical lines represent 95% confidence intervals on the
rates. In this FIG. 4E, "Rate of Partial Clearance" refers to rate of partial AK lesion clearance (defined as at least about 75%
reduction in the number of AK lesions in the treatment area as compared with Baseline), "2.5%" refers to a 2.5% imiquimod
lower dosage strength formulation of Examples 23-28, and "3.75%" refers to a 3.75% imiquimod lower dosage strength
formulation of Examples 23-28;

FIG. 4F shows a rate of partial clearance vs. study time point combined studies for an ITT population regarding the use of a
3.75% lower dosage strength imiquimod formulation of Examples 23-28. Note the following: L2=2.5% two-week treatment
cycle regimen, L3=2.5% three-week treatment cycle regimen, H2=3.75% two-week treatment cycle regimen, H3=3.75% three-
week treatment cycle regimen, P2=placebo two-week treatment cycle regimen, and P3=placebo three-week treatment cycle
regimen. In this FIG. 4F, "Rate of Partial Clearance" refers to rate of partial AK lesion clearance (defined as at least about 75%
reduction in the number of AK lesions in the treatment area as compared with Baseline), "Start of Cycle 2" refers to the start of
the second cycle, "4 Weeks Post" refers to 4 weeks post treatment, and "8 Weeks Post" refers to 8 weeks post treatment;
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FIG. 5 shows efficacy measures of partial clearance, by time point, for studies GW01-0702 and GW01-0704. See also FIG.
37A. As used in this FIG. 5, "Partial Clearance" refers to partial clearance of AK lesions (defined as at least about 75%
reduction in the number of AK lesions in the treatment area as compared with Baseline), "Cyc 2 Start" refers to the start of the
second cycle, "4 Weeks Post" refers to 4 weeks post treatment, "EOS" refers to End of Study, and "2 x 2 x 2" refers to a two
week, 2-cycle treatment, as through out the FIGS. and the specification;

FIG. 5A shows a rate of partial clearance vs. study week for an ITT population for study GW01-0702. The points marked with
** shows statistically difference from placebo. The points marked with ## shows statistically difference between active
treatments. As used in this FIG. 5A, "Rate of Partial Clearance" refers to rate of partial AK lesion clearance (defined as at least
about 75% reduction in the number of AK lesions in the treatment area as compared with Baseline), "A" refers to a 2.5%
imiquimod lower dosage strength formulation of Examples 23-28, "B" refers to a 3.75% imiquimod lower dosage strength

formulation of Examples 23-28, and "C" refers to placebo;

FIG. 5B shows a rate of partial clearance vs. study week for an ITT population for study GW01-0704. The points marked with
** shows statistically difference from placebo. The points marked with ## shows statistically difference between active
treatments. As used in this FIG. 5B, "Rate of Partial Clearance" refers to rate of AK partial lesion clearance (defined as at least
about 75% reduction in the number of AK lesions in the treatment area as compared with Baseline), "A" refers to a 2.5%
imiquimod lower dosage strength formulation of Examples 23-28, "B" refers to a 3.75% imiquimod lower dosage strength

formulation of Examples 23-28, and "C" refers to placebo;

FIG. 6 shows efficacy measures of partial clearance, by time point, for studies GW01-0703 and GW01-0705. As used in this
FIG. 6, Partial Clearance" refers to rate percent of partial clearance of AK lesions (defined as at least about 75% reduction in
the number of AK lesions in the treatment area as compared with Baseline), "Cyc 2 Start" refers to the start of the second
cycle, "4 Weeks Post" refers to 4 weeks post treatment, and "EOS" refers to End of Study. See also FIG. 37A;

FIG. 6A shows a rate of partial clearance vs. study week for an ITT population for study GW01-0703. The points marked with
** shows statistically significant difference from placebo. The points marked with ## shows statistically significant difference
between active treatments. As used in this FIG. 6A, "Rate of Partial Clearance" refers to rate of partial AK lesion clearance
(defined as at least about 75% reduction in the number of AK lesions in the treatment area as compared with Baseline), "A"
refers to a 2.5% imiquimod lower dosage strength formulation of Examples 23-28, "B%" refers to a 3.75% imiquimod lower
dosage strength formulation of Examples 23-28, and "C" refers to placebo;

FIG. 6B shows a rate of partial clearance vs. study week for an ITT population for study GW01-0705. The points marked with
** shows statistically significant difference from placebo. The points marked with ## shows statistically significant difference
between active treatments. As used in this FIG. 6B, "Rate of Partial Clearance" refers to rate of partial AK lesion clearance
(defined as at least about 75% reduction in the number of AK lesions in the treatment area as compared with Baseline), "A"
refers to a 2.5% imiquimod lower dosage strength formulation of Examples 23-28, "B" refers to a 3.75% imiquimod lower
dosage strength formulation of Examples 23-28, and "C" refers to placebo;

FIG. 7 shows efficacy measures of mean % change from baseline count, by study, for studies GW01-0703, GW01-0702,
GWO01-0704 and GWO01-0705. See also FIG. 9A;

FIG. 8 shows efficacy measures of mean% change from baseline count, by time point, for studies GW01-0702 and GWO01-
0704. As used in this FIG. 8,"% Count Reduction" refers to the percent reduction in AK count from Baseline, "Cyc 2 Start"
refers to the start of the second cycle, "4 Weeks Post" refers to 4 weeks post treatment, and "EOS" refers to End of Study. See
also FIG. 9A;

FIG. 8A shows a median percent change from baseline AK lesion count vs. study week for an ITT population for study GWO01-
0702. The points marked with ** shows statistically significant difference from placebo. The points marked with ## shows
statistically significant difference between active treatments. As used in this FIG. 8A, "Median Percent Change" refers to
median percent change in AK lesion count from Baseline, "A" refers to a 2.5% imiquimod lower dosage strength formulation of
Examples 23-28, "B" refers to a 3.75% imiquimod lower dosage strength formulation of Examples 23-28, and "C" refers to
placebo;

FIG. 8B shows a median percent change from baseline AK lesion count vs. study week for an ITT population for study GWO01-
0704. The points marked with ** shows statistically significant difference from placebo. The points marked with ## shows
statistically significant difference between active treatments. As used in this FIG. 8B, "Median Percent Change" refers to
median percent change in AK lesion count from Baseline, "A" refers to a 2.5% imiquimod lower dosage strength formulation of
Examples 23-28, "B%" refers to a 3.75% imiquimod lower dosage strength formulation of Examples 23-28, and "C" refers to
placebo;

FIG. 9 shows efficacy measures of mean % change from baseline count, by time point, for studies GW01-0703 and GWO01-
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0705. As used in this FIG. 9, ,"Mean % Change from Baseline Count" refers to the mean percent reduction in AK count, "Cyc 2
Start" refers to the start of the second cycle, "4 Weeks Post" refers to 4 weeks post treatment, and "EOS" refers to End of
Study. See also FIGS, 8A and 8B;

FIG. 9A shows a summary of AK lesion Count for an ITT population regarding GWO01-0703. As used in this FIG. 9A, "2.5%"
refers to a 2.5% imiquimod lower dosage strength formulation of Examples 23-28 and "3.75%" refers to a 3.75% imiquimod
lower dosage strength formulation of Examples 23-28. The P values are from the Cochran-Mantel-Haenszel test, that is
stratified by analysis site, taking two treatment groups at a time. The P values marked with ** are statistically significant using
Hochberg's modified Bonferroni procedure. Lesion counts which are recorded as 'indeterminate’ are excluded from analysis;

FIG. 9B shows a summary of AK lesion Count for an ITT population regarding GW01-0705. As used in this FIG. 9A, "2.5%"
refers to a 2.5% imiquimod lower dosage strength formulation of Examples 23-28 and "3.75%" refers to a 3.75% imiquimod
lower dosage strength formulation of Examples 23-28. The P values are from the Cochran-Mantel-Haenszel test, that is
stratified by analysis site, taking two treatment groups at a time. The P values marked with ** are statistically significant using
Hochberg's modified Bonferroni procedure. Lesion counts which are recorded as 'indeterminate’ are excluded from analysis;

FIG. 10 shows efficacy measures of clearance rates, by subject sex, for studies GW01-0703, GW01-0702, GW01-0704 and
GWO01-0705. As used in this FIG. 10, "Rate of Clearance" refers to the rate of complete AK lesion clearance;

FIG. 10A shows a summary of primary and secondary efficacy endpoints for male and female subpopulations for combined
two-week treatment cycle studies GW01-0702 and GW01-0704 for an ITT population using either a 2.5% or a 3.75% lower
dosage strength imiquimod formulation of Examples 23-28. The P values for clearance rates are from a generalized linear
module (GENMOD), assuming a multinomial distribution (DIST=MULT) and a cumulative logit link function (LINK=CLOGIT),
including effects of dose, subpopulation, and interaction. The P values for percent change in AK lesion count are from the
analysis of variance (GLM) including effects of dose, subpopulation, and interaction;

FIG. 10B shows a summary of primary efficacy variable, rate of complete clearance at week 17 (end of study) subgroup
analysis n/N (%) for study GW01-0703 using either a 2.5% or a 3.75% lower dosage strength imiquimod formulation of
Examples 23-28;

FIG. 10C shows a summary of primary efficacy variable, rate of complete clearance at week 17 (end of study) subgroup
analysis n/N (%) for study GW01-0705 using either a 2.5% or a 3.75% lower dosage strength imiquimod formulation of
Examples 23-28;

FIG. 11 shows efficacy measures of clearance rates, by subject treatment area, for studies GW01-0703, GW01-0702, GWO01-
0704 and GW01-0705. As used in this FIG. 11, "Rate of Clearance" refers to the rate of complete AK lesion clearance;

FIG. 12 shows efficacy measures of median percent change from baseline between 0 and -100 for studies GW01-0703,
GWO01-0702, GW01-0704 and GWO01-0705. As used in this FIG. 11, "Percent Change" refers to the median percent by which
there is a change in the number of AK lesions using either a 2.5% or a 3.75% lower dosage strength imiquimod formulation of
Examples 23-28 in either a two, 2-cycle or a three week, 2-cycle treatment;

FIG. 12A shows a median percent change from baseline in number of AK lesions vs. study timepoint for combined studies for
an ITT population using either a 2.5% or a 3.75% lower dosage strength imiquimod formulation of Examples 23-28. Note the
following: L2=2.5% two-week treatment cycle regimen, L3=2.5% three-week treatment cycle regimen, H2=3.75% two-week
treatment cycle regimen, H3=3.75% three-week treatment cycle regimen, P2=placebo two-week treatment cycle regimen, and
P3=placebo three-week treatment cycle regimen. As used in this FIG 12A, "Median Percent Change" refers to the median
percent change in number of AK lesions from baseline, "Start of Cycle 2" refers to the start of the second cycle, "4 Weeks
Post" refers to 4 weeks post treatment, "8 Weeks Post" refers to 8 weeks post treatment, and "P" refers to placebo;

FIG. 13 shows efficacy measures of mean percent change from baseline between 0 and -80 for studies GW01-0703, GWO01-
0702, GW01-0704 and GWO01-0705 using either a 2.5% or a 3.75% lower dosage strength imiquimod formulation of Examples
23-28. As used in this FIG 13, "Percent Change" refers to the mean percent change in number of AK lesions from baseline,
"Cyc 2 Start" refers to the start of the second cycle, "4 Weeks Post" refers to 4 weeks post treatment, and "EOS" refers to End
of Study (8 weeks post treatment);

FIGS. 13A-G show a summary of percent change from baseline in number of AK lesions by visit for combined studies for an
ITT population using either a 2.5% or a 3.75% lower dosage strength imiquimod formulation of Examples 23-28. The P values
are from the Cochran-Mantel-Haenszel test, that is stratified by analysis site, taking two treatment groups at a time. The P
values marked with ** are statistically significant using Hochberg's modified Bonferroni procedure;

FIGS. 14A-E show a summary of treatment-emergent adverse events n (%) of subjects in descending order of incidence in a
3.75% or 2.5% two-week or three-week treatment cycle group where the adverse events are considered treatment related by
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the investigator for combined studies for an ITT population using either a 2.5% or a 3.75% lower dosage strength imiquimod
formulation of Examples 23-28. The counts reflect number of subjects in each treatment group reporting one or more adverse
events that map to the MedDRA system organ class. A subject may be counted only once in each row of the table. Treatment-
related includes Probably Related and Related. A treatment-emergent AE is an AE with onset date on or after day 1 of
treatment;

FIG. 15 shows safety measures of incidence of treatment-related adverse events for studies GW01-0703, GW01-0702,
GWO01-0704 and GW01-0705. As used in this FIG. 15, "H" refers to a 3.75% lower dosage strength imiquimod formulation of
Examples 23-28 and "L" refers to a 2.5% lower dosage strength imiquimod formulation of Examples 23-28, and "V" refers to
vehicle. See also FIGS. 14A-14E;

FIGS. 16A-C show a summary of local skin reactions (LSR) for most severe reaction grade during study overall for combined
studies for an ITT population using a 2.5% or a 3.75% lower dosage strength imiquimod formulation in 2 week or 3 week two-
cycle therapies in accordance with the present invention. Because a subject in the two-week 3.75% treatment group, a subject
in the three-week 2.5% treatment, a subject in the 3.75% treatment group and two subjects in the three-week placebo group
do not have post-baseline visits, they are excluded from the analysis;

FIG. 17 shows safety measures of LSR AUC sum score for studies GWO01-0703, GW01-0702, GW01-0704 and GW01-0705.
As used in this FIG. 17, "H" refers to a 3.75% lower dosage strength imiquimod formulation of Examples 23-28 and "L" refers
to a 2.5% lower dosage strength imiquimod formulation of Examples 23-28.;

FIG. 17A shows a summary of local skin reactions (LSR) area under the curve of sum of LSR scores (days) for combined
studies for an ITT population using either a 2.5% or a 3.75% lower dosage strength imiquimod formulation of Examples 23-28.
The P values are from the analysis of variance (GLM) including effects of dose, regimen, and analysis center within regimen.
The time period for the AUC extends to eight weeks after the end of treatment for both the two-week treatment cycle regimen
(week 14) and the three-week treatment cycle regimen (week 17). Only subjects who receive treatment in both treatment
cycles are included in this analysis;

FIG. 18 shows safety measures of LSR sum score, by time point, for studies GW01-0703, GW01-0702, GW01-0704 and
GWO01-0705;

FIG. 18A shows a mean LSR sum score vs. study time point for two-week treatment cycle regimens for an ITT population
using a 3.75% lower dosage strength imiquimod formulation of Examples 23-28. Note the following: Bsl=baseline, EoC1=end
of cycle 1, SoC2=start of cycle 2, EoC2=end of cycle 2, 4WP=4 weeks post-treatment, 8WP=8 weeks post-treatment, L2=2.5%
two-week cycle regimen, H2=3.75% two-week treatment cycle regimen, P2=placebo two-week treatment cycle regimen;

FIG. 18B shows a mean LSR sum score vs. study time point for three-week treatment cycle regimens for an ITT population
using a 3.75% lower dosage strength imiquimod formulation of Examples 23-28. Note the following: Bsf=baseline, EoC1=end
of cycle 1, SoC2=start of cycle 2, EoC2=end of cycle 2, 4WP=4 weeks post-treatment, 8WP=8 weeks post-treatment, L3=2.5%
three-week cycle regimen, H3=3.75% three-week treatment cycle regimen, P32=placebo three-week treatment cycle regimen;

FIG. 19 shows safety measures of incidence of severe LSR erythema for studies GW01-0703, GW01-0702, GWO01-0704 and
GWO01-0705. As used in this FIG. 19, "H" refers to a 3.75% lower dosage strength imiquimod formulation and "L" refers to a
2.5% lower dosage strength imiquimod formulation of Examples 23-28, and "V" refers to vehicle. See also FIGS. 16A-C;

FIG. 20 shows mean LSR erythema score, by time point, for studies GW01-0703, GW01-0702, GW01-0704 and GW01-0705;

FIG. 20A shows LSR mean score vs. study week for erythema for an ITT population for study GW01-0702. As used in this
FIG. 20A, "A" refers to a 2.5% lower dosage strength imiquimod formulation, "B" refers to a 3.75% lower dosage strength
imiquimod formulation of Examples 23-28 and C refers to Placebo;

FIG. 20B shows a LSR mean score vs. study week for erythema for an ITT population for study GW01-0704. As used in this
FIG. 20B, "A" refers to a 2.5% lower dosage strength imiquimod formulation, "B" refers to a 3.75% lower dosage strength
imiquimod formulation of Examples 23-28 and C refers to Placebo;

FIG. 21 shows safety measures of incidence of rest periods for studies GW01-0703, GW01-0702, GWO01-0704 and GWO01-
0705. See also FIG. 30;

FIG. 22 shows safety measures of rate of study discontinuation, for safety reasons, for studies GW01-0703, GW01-0702,
GWO01-0704 and GWO01-0705. As used in this FIG. 22, "H" refers to a 3.75% lower dosage strength imiquimod formulation of
Examples 23-28, "L" refers to a 2.5% lower dosage strength imiquimod formulation of Examples 23-28 and "V" refers to
vehicle;
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FIG. 23 shows a summary of select safety parameters associated with applications of the 2.5% and 3.75% imiquimod cream
formulations of Example 23 that are used in 2 x 2 x 2 week, 2-cycle regimens and used in 3 x 3 x 3 week 2-cycle regimens.
The results demonstrate the overall acceptable safety profile of both the 2.5% and 3.75% imiquimod formulations of Example
23 according to either of the 2 or 3 week cycle regimens. Of note, the safety results suggest a preferable safety profile when
either the 2.5% or the 3.75% imiquimod formulation is used in a 2 x 2 x 2 week, 2-cycle regimen versus a 3 x 3 x 3 week, 2-
cycle regimen.

FIG. 24 shows improvement in the Investigator Global integrated photodamage score from baseline for a two week 2-cycle
treatment period (2 x 2 x 2 weeks). In this FIG. 24, Study 1 refers to the GW01-0702 study arid Study 2 refers to the GWO01-
0704 study herein through-out. As used in this FIG. 24, "Pbo" refers to placebo and "Imiq" refers to imiquimod;

FIG. 25 shows meta-analysis efficacy of pooled clearance rates for studies GW01-0703, GW01-0702, GW01-0704 and GWO01-
0705;

FIG. 25A shows a summary of primary and secondary efficacy endpoints for combined studies, analysis within regimen for an
ITT population using a 3.75% lower dosage strength imiquimod formulation of Examples 23-28. Complete clearance is
defined as the absence of clinically visible or palpable AK lesions in the treatment area. Partial clearance is defined as at least
a 75% reduction in the number of AK lesions in the treatment area compared with Baseline. P values are from Cochran-
Mantel-Haenszel test, stratified by analysis site, within regimen, taking 2 treatment groups at a time. The P.values marked with
** are statistically significant using Hochberg's modified Bonferroni procedure. LOCF=Last observation that is carried forward.
Confidence intervals are calculated using exact binomial statistics;

FIG. 26 shows an efficacy comparison of complete clearance rates, by study, for studies GW01-0703, GW01-0702, GWO01-
0704 and GWO01-0705. As used in this FIG. 26, "2 x 2 x 2" refers to a two week, 2-cycle therapy and "3 x 3 x 3" refers to a
three week, 2-cycle therapy. See also FIG. 25A,

FIG. 27 shows efficacy comparison of partial clearance rates, by study, for studies GW01-0703, GW01-0702, GWO01-0704 and
GWO01-0705. As used in this FIG. 27, "2 x 2 x 2" refers to a two week, 2-cycle therapy and "3 x 3 x 3" refers to a three week, 2-
cycle therapy. See also FIG 25A;

FIG. 28 shows safety comparison of incidence of adverse events for studies GW01-0703, GW01-0702, GW01-0704 and
GWO01-0705, as compared with Aldara® 5% imiquimod cream. As used in this FIG. 28, "2 weeks" refers to a two week, 2-cycle
therapy, "3 weeks" refers to a three week, 2-cycle therapy, "Pbo" refers to placebo, "2.5%" refers to a 2.5% imiquimod lower
dosage strength formulation of Examples 23-28 and "3.75%" refers to a 3.75% imiquimod lower dosage strength formulation
of Examples 23-28;

FIGS. 28A-B show a number (%) of subjects in phase 3 studies with treatment-emergent adverse events with incidence
greater than 1% in the 3.75% imiquimod two-week treatment cycle group for an ITT population. Counts reflect number of
subjects in each treatment group reporting one or more adverse events that map to the MedDRA system organ class. A
subject may be counted once only in each row of the table. A treatment-emergent AE is an AE with onset date on or after day
1 of treatment. As used in these FIGS. 28A-B, "2.5%" refers to a 2.5% imiquimod lower dosage strength formulation of
Examples 23-28 and "3.75%" refers to a 3.75% imiquimod lower dosage strength formulation of Examples 23-28;

FIG. 29 shows a comparison of the incidence of severe erythema [(a local skin reaction (LSR)] for studies GW01-0703, GWO01-
0702, GW01-0704 and GW01-0705, as compared with Aldara® 5% imiquimod cream. As used in this FIG. 29, "H" refers to a
3.75% lower dosage strength imiquimod formulation of Examples 23-28, "L" refers to a 2.5% lower dosage strength
imiquimod formulation of Examples 23-28 and "V" refers to vehicle, and "2 x 2 x 2" refers to a two week, 2-cycle treatment
regimen and "3 x 3 x 3" refers to a three week, 2-cycle treatment regimen. See also FIG. 16A;

FIG. 30 shows safety measures of incidence of rest periods for studies GW01-0703, GW01-0702, GWO01-0704 and GWO01-
0705, as compared with Aldara® 5% imiquimod cream. As used in this FIG. 30, "H" refers to a 3.75% lower dosage strength
imiquimod formulation of Examples 23-28, "L" refers to a 2.5% lower dosage strength imiquimod formulation of Examples 23-
28 and "V" refers to vehicle, and "2 x 2 x 2" refers to a two week, 2-cycle treatment regimen and "3 x 3 x 3" refers to a three
week, 2-cycle treatment regimen. See also FIG. 21;

FIG. 31 shows efficacy measures of clearance rates, by subject sex, for studies GW01-0703, GW01-0702, GW01-0704 and
GWO01-0705. See also FIGS. 10A-10C;

FIG. 32 shows efficacy measures of clearance rates, by subject age, for studies GW01-0703, GW01-0702, GW01-0704 and
GWO01-0705. See also FIGS. 10B-10C;

FIG. 32A shows a summary of primary and secondary efficacy endpoints for age subpopulations over and under 65 for
combined two-week treatment cycle studies (GW01-0702 and GW01-0704) for an ITT population for active treatment only
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using a 3.75% lower dosage strength imiquimod formulation of Examples 23-28. The P values for clearance rates are from a
generalized linear module (GENMOD), assuming a multinomial distribution (DiST=MULT) and a cumulative logit link function
(LINK=CLOGIT), including effects of dose, subpopulation, and interaction. The P values for percent change in AK lesion count
are from the analysis of variance (GLM) including effects of dose, subpopulation, and interaction. As used in this FIG. 32A,
"2.5%" refers to a 2.5% imiquimod lower dosage strength formulation of Examples 23-28, "3,75%" refers to a 3.75%
imiquimod lower dosage strength formulation of Examples 23-28, "<65" refers to an age population that is less than 65 years
old and ">=65" refers to an age population that is 65 years old or older;

FIG. 33 shows efficacy measures of clearance rates, by subject skin type, for studies GW01-0703, GW01-0702, GW01-0704
and GW01-0705. See also FIGS. 10B-10C;

FIG. 33A shows a. summary of primary and secondary efficacy endpoints for Fitzpatrick skin type subpopulations for
combined two-week treatment cycle studies (GW01-0702 and GW01-0704) for an ITT population for active treatment only
using a 3.75% lower dosage strength imiquimod formulation of Examples 23-28. The P values for clearance rates are from a
generalized linear module (GENMOD), assuming a multinomial distribution (DIST=MULT) and a cumulative logit link function
(LINK=CLOGIT), including effects of dose, subpopulation, and interaction. The P values for percent change in AK lesion count
are from the analysis of variance (GLM) including effects of dose, subpopulation, and interaction. As used in this FIG. 33A,
"2.5%" refers to a 2.5% imiquimod lower dosage strength formulation of Examples 23-28, "3.75%" refers to a 3.75%
imiquimod lower dosage strength formulation of Examples 23-28, and "I", "Il", "lII", "IV" "V" or "VI" refer to Fitzpatrick skin type;

FIG. 34 shows efficacy measures of clearance rates, by subject Baseline count, for studies GW01-0703, GW01-0702, GWO01-
0704 and GW01-0705. See also FIGS. 10B-10C;

FIG. 34A shows a summary of primary and secondary efficacy endpoints for baseline lesion count subpopulations for
combined two-week treatment cycle studies (GW01-0702 and GW01-0704) for an ITT population for active treatment only
using a 3.75% lower dosage strength imiquimod formulation of Examples 23-28. The P values for clearance rates are from a
generalized linear module (GENMOD), assuming a multinomial distribution (DIST=MULT) and a cumulative logit link function
(LINK=CLOGIT), including effects of dose, subpopulation, and interaction. The P values for percent change in AK lesion count
are from the analysis of variance (GLM) including effects of dose, subpopulation, and interaction. As used in this FIG. 34A,
"2.5%" refers to a 2.5% imiquimod lower dosage strength formulation of Examples 23-28 and "3.75%" refers to a 3.75%
imiquimod lower dosage strength formulation of Examples 23-28;

FIG. 35 shows efficacy measures of clearance rates, by subject treatment area, for studies GW01-0703, GW01-0702, GWO01-
0704 and GW01 -0705. See also FIGS. 10B-10C;

FIG. 35A shows a summary of primary and secondary efficacy endpoints for location of treatment area (face or balding scalp)
subpopulations for combined two-week treatment cycle studies (GW01-0702 and GW01-0704) for an ITT population for active
treatment only using a 3.75% lower dosage strength imiquimod formulation of Examples 23-28. The P values for clearance
rates are from a generalized linear module (GENMOD), assuming a multinomial distribution (DIST=MULT) and a cumulative
logit link function (LINK=CLOGIT), including effects of dose, subpopulation, and interaction. The P values for percent change in
AK lesion count are from the analysis of variance (GLM) including effects of dose, subpopulation, and interaction. As used in
this FIG. 35A, "2.5%" refers to a 2.5% imiquimod lower dosage strength formulation of Examples 23-28, "3.75%" refers to a
3.75% imiquimod lower dosage strength formulation of Examples 23-28, and "Face" and "Balding Scalp" refer to the
treatment area;

FIG. 35B shows a summary of primary and secondary efficacy endpoints for location of treatment area (face or balding scalp)
subpopulations for combined two-week treatment cycle studies (GW01-0702 and GWO01-0704) for an ITT population using a
3.75% lower dosage strength imiquimod formulation of Examples 23-28. The P values for clearance rates are from a
generalized linear module (GENMOD), assuming a multinomial distribution (DIST=MULT) and a cumulative logit link function
(LINK=CLOGIT), including effects of dose, subpopulation, and interaction. The P values for percent change in AK lesion count
are from the analysis of variance (GLM) including effects of dose, subpopulation, and interaction. As used in this FIG. 35B,
"2.5%" refers to a 2.5% imiquimod lower dosage strength formulation of Examples 23-28, "3.75%" refers to a 3.75%
imiquimod lower dosage strength formulation of Examples 23-28, and "Face" and "Balding Scalp" refer to the treatment area;

FIG. 36 shows percent complete clearance compared with Aldara® 5% imiquimod cream. In this Fig. 36 and throughout the
specification, study 1 refers to GW01-0702 study and study 2 refers to GWO01-0704 study. As used in this FIG. 36, "Pbo" refers
to placebo, "Imiq" refers to imiquimod, and "Aldara" refers to Aldara® 5% imiquimod cream. See also FIG. 1;

FIG. 36A shows percent complete clearance compared with placebo. In this Fig. 36 and throughout the specification, study 1
refers to GW01-0702 study, study 2 refers to GW01-0704 study, study 3 refers to GWO01-0703 study and study 4 refers to
GWO01-0705 study. As used in this FIG. 36A, "Pbo" refers to placebo and "Imiq" refers to imiquimod;
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FIG. 37 shows percent partial clearance compared with Aldara® 5% imiquimod cream. In this Fig. 37 and throughout the
specification, study 1 refers to GW01-0702 study and study 2 refers to GW01-0704 study. As used in this FIG. 37, "Pbo" refers
to placebo, "2.5% Imiq" refers to a 2.5% imiquimod lower dosage strength formulation of Examples 23-28, "3.75% Imiq" refers
to a 3.75% imiquimod lower dosage strength formulation of Examples 23-28, and "Aldara" refers to Aldara® 5% imiquimod
cream. See also FIG. 4A;

FIG. 37A shows a partial clearance compared with placebo. In this Fig. 37A and throughout the specification, study 1 refers to
GWO01-0702 study, study 2 refers to GW01-0704 study, study 3 refers to GW01-0703 study and study 4 refers to GWO01-0705
study. As used in this FIG. 37A, "Pbo" refers to placebo, "2.5% Imiq" refers to a 2.5% imiquimod lower dosage strength
formulation of Examples 23-28, and "3.75% Imiq" refers to a 3.75% imiquimod lower dosage strength formulation of
Examples 23-28;

FIG. 38 shows AK median % reduction compared with Aldara® 5% imiquimod cream. In this Fig. 38 and throughout the
specification, study 1 refers to GW01-0702 study and study 2 refers to GW01-0704 study As used in this FIG. 38, "Pbo" refers
to placebo, "2.5% Imiq" refers to a 2.5% imiquimod lower dosage strength formulation of Examples 23-28, "3.75% Imiq" refers
to a 3.75% imiquimod lower dosage strength formulation of Examples 23-28, and "Aldara" refers to Aldara® 5% imiquimod

cream;

FIG. 38A shows AK median % reduction compared with placebo. In this Fig. 38A and throughout the specification, study 1
refers to GW01-0702 study, study 2 refers to GW01-0704 study, study 3 refers to GW01-0703 study and study 4 refers to
GWO01-0705 study. As used in this FIG. 38A, "Pbo" refers to placebo, "2.5% Imiq" refers to a 2.5% imiquimod lower dosage
strength formulation of Examples 23-28, "3.75% Imiq" refers to a 3.75% imiquimod lower dosage strength formulation of
Examples 23-28, and "Aldara" refers to Aldara® 5% imiquimod cream;

FIG. 39 shows rest periods for the 2-cycle, 2 x 2 x 2 (2 week) treatment regimen, as compared with Aldara® 5% imiquimod
cream. As used in this FIG. 39, "Pbo" refers to placebo, "2.5% Imiq" refers to a 2.5% imiquimod lower dosage strength
formulation of Examples 23-28, "3.75% Imiq" refers to a 3.75% imiquimod lower dosage strength formulation of Examples 23-
28, and "Aldara" refers to Aldara® 5% imiquimod cream;

FIG. 39A shows selected safety parameters for combined two-week, two-cycle studies (GW01-0702 and GWO01-0704) or
three-week, two-cycle studies (GW01-0703 and GWO01-0705). As used in this FIG. 39A, "2.5% Imiq" refers to a 2.5%
imiquimod lower dosage strength formulation of Examples 23-28, "3.75% Imiq" refers to a 3.75% imiquimod lower dosage
strength formulation of Examples 23-28 and "Tx" refers to treatment;

FIG. 40 shows local skin reactions ("LSRs"); % of subjects with severe LSRs for the 2-cycle, 2 x 2 x 2 (2 week) treatment
regimen, as compared with Aldara® 5% imiquimod cream. As used in this FIG. 40, "Pbo" refers to placebo, "2.5% Imiq" refers
to a 2.5% imiquimod lower dosage strength formulation of Examples 23-28, "3.75% Imiq" refers to a 3.75% imiquimod lower
dosage strength formulation of Examples 23-28, and "Aldara" refers to Aldara® 5% imiquimod cream. See also FIG. 16A-C;

FIG. 41 shows a comparison regarding the incidence of selected common adverse events for the 2-cycle, 2 x 2 x 2 (2 week)
treatment regimen, as compared with Aldara® 5% imiquimod cream. As used in this FIG. 41, "Pbo" refers to placebo, "2.5%
Imiq" refers to a 2.5% imiquimod lower dosage strength formulation of Examples 23-28, "3.75% Imiq" refers to a 3.75%
imiquimod lower dosage strength formulation of Examples 23-28, "Aldara" refers to Aldara® 5% imiquimod cream, and "NS"
refers to not specified;

FIG. 41A shows incidence of most common (greater than 1%) treatment-related adverse events for combined two-week
studies (GWO01-0702 and GW01-0704) or three-week studies (GW01-0703 and GWO01-0705);

FIG. 42 shows benefit/risk for the 2-cycle, 2 x 2 x 2 (2 week) treatment regimen, as compared with Aldara® 5% imiquimod
cream; In this FIG. 42, "Severe ery" refers to severe erythema, "App site rxns" refers to application site reactions, "Rest
Periods" refers to the percent of patients who took rest periods during the study in addition to the two week rest period (no
treatment period) sandwiched between the 2-cycles of two week treatments, "Complete Clear" refers to the rate of complete
AK lesion clearance, "Partial Clear" refers to the rate of partial AK lesion clearance (defined as at least about 75% reduction in
the number of AK lesions in the treatment area as compared with Baseline), "%Reduction" refers to median percent reduction
in AK lesions, "2.5%" refers to a 2.5% imiquimod lower dosage strength formulation of Examples 23-28, "3.75%" refers to a
3.75% imiquimod lower dosage strength formulation of Examples 23-28, and "Aldara" refers to Aldara® 5% imiquimod cream;

FIG. 43 shows a clinical case study of a 39 year old white male in which a 2.5% imiquimod (IMIQ) formulation is used in a 2
cycle, 2 x 2 x 2 weeks, to treat actinic keratosis;

FIG. 44 shows a clinical case study of a 74 year old white male in which a 2.5% imiquimod (IMIQ) formulation is used in a 2
cycle, 2 x 2 x 2 weeks, to treat actinic keratosis;



DK/EP 2378876 T3

FIG. 45 shows a clinical case study of a 66 year old white female in which a 3.75% imiquimod (IMIQ) formulation is used in a 2
cycle, 2 x 2 x 2 weeks, to treat actinic keratosis;

FIG. 46 shows a clinical case study of a 73 year old white male in which a 3.75% imiquimod (IMIQ) formulation is used in a 2
cycle, 2 x 2 x 2 weeks, to treat actinic keratosis;

FIG. 47 shows a clinical case study of a 70 year old white male in which a 2.5% imiquimod (IMIQ) formulation is used in a 2
cycle, 3 x 3 x 3 weeks to treat actinic keratosis;

FiG. 48 shows a clinical case study of a 65 year old white female in which a 2.5% imiquimod (IMIQ) formulation is used in a 2
cycle, 3 x 3 x 3 weeks to treat actinic keratosis;

FIG. 49 shows a clinical case study of a 79 year old white male in which a 3.75% imiquimod (IMIQ) formulation is used in a 2
cycle, 3 x 3 x 3 weeks to treat actinic keratosis;

FIG. 50 shows a clinical case study of a 78 year old white male in which a 3.75% imiquimod (IMIQ) formulation is used in a 2
cycle, 3 x 3 x 3 weeks to treat actinic keratosis; and

FIG. 51 shows a summary of primary and secondary efficacy endpoints in which (a) the results of the GW01-0702 and GWO01-
0704 (2 x 2 x 2) studies for each imiquimod formulation strength, i.e., about 2.5% or about 3.75% wi/w, that are used in the
studies are combined, respectively, (b) the results of the GW01-0703 and GW01-0705 (3 x 3 x 3) studies for each imiquimod
formulation strength, i.e., about 2.5% or about 3.75% w/w, that are used in the studies are combined, respectively, and (c) the
analysis is within regimen ITT populations. Complete clearance is defined as the absence of clinically visible or palpable AK
lesions in the treatment area.. Partial clearance is defined as at least about a 75% reduction in the number of AK lesions in the
treatment area as compared with Baseline. P values are from Cochran-Mantel-Haenszel test, are stratified by analysis site,
within regimen, taking 2 treatment groups at a time. The P values that are marked with ** are statistically significant using
Hochberg modified Bonferroni procedure. LOCF = last observation carried forward. Confidence intervals are calculated using
exact binomial statistics. In this FIG. 51, "2.5%" refers to a 2.5% imiquimod lower dosage strength formulation of Examples
23-28 and "3.75%" refers to a 3.75% imiquimod lower dosage strength formulation of Examples 23-28, See also FIG. 25A;

FIG. 52 shows a summary of primary and secondary efficacy endpoints from combined studies and an analysis across
regimens for the ITT Population. Column (1) P values for all parameters are from the analysis of variance based on a General
Linear Model ("GLM") including effects of dose, regimen, and analysis site within regimen. Column (2) P values are based on
a logistic analysis of the effects of dose, regimen, and analysis site. In this FIG. 52, "2.5%" refers to a 2.5% imiquimod lower
dosage strength formulation of Examples 23-28 and "3.75%" refers to a 3.75% imiquimod lower dosage strength formulation
of Examples 23-28;

FIG. 53 shows a summary of an Investigators Global Integrated Photodamage ("IGIP") score for the (a) GW01-0702 and
GWO01-0704 studies, (b) GW01-0703 and GWO01-0705 studies and (c) combined studies, i.e., GW01-0702, GW01-0703,
GWO01-0704 and GWO01-0705 studies, for a two-week 2-cycle treatment period (2 x 2 x 2 weeks) and a three-week 2-cycle
treatment period (3 x 3 x 3 weeks) for the Intent-To-Treat ("ITT") population. In this FIG. 53, "2.5%" refers to a 2.5% imiquimod
lower dosage strength formulation of Examples 23-28 and "3.75%" refers to a 3.75% imiquimod lower dosage strength
formulation of Examples 23-28,;

FIG. 54 shows a summary of serum pharmacokinetic parameters at day 21 for a 3.75% imiquimod formulation of Examples
23-28, PK population. The serum analyte is imiquimod. The calculation of accumulation ratio (RAUC, RCmax) and effective
half-life for accumulation (T2 and T2 eff), is restricted to subjects who take all seven doses during the week of treatment and
who take at least 80% of the prescribed doses during the prior two weeks. The PK parameters are not calculated for subject
001-619 and subject 001-608. There is no concentration data for subject 001-619, and subject 001-608 did not take all
required doses during the 21 days of treatment. AUCq.24 equals AUCss and Cnyjy equals predose concentration (t = 0). In this
FIG. 51, "Imiquimod" refers to a 3.75% imiquimod lower dosage strength formulation of Examples 23-28. See also Example
25;

FIG. 55 shows a calibrated graticule scale at x400 magnification; where the 10 pm, 50 pm and 100 pm divisions are indicated,;
FIG. 56 shows a schematic representation of a Franz cell;

FIG. 57 shows a summary of microscope pictures of eight 2.5% w/w imiquimod formulations, i.e., formulations 113, 246, 247,
248, 249, 251, 252 and 253 (the formulations continued into the stability program are included for the 1 kg batches in TABLE
18 and FIG. 64);

FIG. 58 shows a comparison of the mean cumulative amount of imiquimod released (pg/cm2) after about 3 h for the
membrane release studies (for all the formulations selected for Full thickness skin permeation and stability studies) (mean *
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sd, where n=4);

FIG. 59 shows a comparison of the average total cumulative report released (pg/cm2) after 3 h for each concentration of
imiquimod in the formulations that are tested (mean o sd, where n=4 for 1%, n=16 for 2.5%, n=20 for 3.75% and n=12 for 5%);

FIG. 60. shows a total amount of imiguimod that is recovered following mass balance for each formulation (See also Tables
35-40 for statistical analysts) (mean = sd, refer to Table 34 for n numbers of each sample);

FIG. 61 shows a total amount of imiquimod recovered for each formulation in the receiver fluid, epidermis and dermis
combined (mean # sd, refer to Table 34 for n numbers of each sample);

FIG. 62 shows a total amount of imiquimod recovered for the averages of each imiquimod concentration from each of the skin
matrices.

FIGS. 63A-C show microscopic depiction of 13 imiquimod formulations, i.e., 3M Aldara® imiquimod cream 1kg batch,
Graceway 3M Aldara® imiquimod cream 1 kg batch and formulations 110, 123, 125, 126, 182, 183, 195, 197, 250, 256 and
257 (t=0, 1, 2, 3 and 6 months) - x400 magnification;

FIG. 64 shows microscopic depiction of placebo formulations Pbo1-Pbo4 (t-0, 1, 2, 3 and 6 months) - x400 magnification;

FIGS. 65A-B show microscopic depiction of 10 imiquimod formulations, i.e., formulations, 116, 117, 254, 120, 235, 188, 189,
184, 255, 124, after 1 month stability (t=0 and 1 month) - x400 magnification;

FIG. 66 shows a comparison of the mean amount of imiquimod that is released (ug/cm2) over a 3 hour period for the 3M
Aldara® imiquimod cream 1kg batch, the 3M Aldara® imiquimod cream sachet, the Graceway 3M Aldara® imiquimod cream 1
kg batch and formulation 257, a 1% Imiquimod formulation (mean * sd, where n=4);

FIG. 67 shows a comparison of the mean amount of imiquimod that is released (ug/cm2) over a 3 hour period for four 2.5%
imiquimod formulations, i.e., formulations 110, 123, 125 and 250 (mean + sd, where n=4).

FIG. 68 shows a comparison of the mean amount of imiquimod that is released (pg/cm2) over a 3 hour period for five 3.75%
imiquimod formulations, i.e., formulations 182, 183, 195, 197 and 256 (mean + sd, where n=4); and

FIG. 69 shows a comparison of the mean amount of imiguimod released (pg/cm2) over a 3 hour period for the 2.5% ( A ),
3.75% (o), 3M Aldara® imiquimod cream batch (m), Graceway Aldara® imiquimod cream 1 kg batch(m) and formulation 257
Imiquimod formulations (m) (mean * sd, where n=4).

DETAILED DESCRIPTION OF THE INVENTION

[0067] By way of illustrating and providing a more complete appreciation of the present invention and many of the attendant
advantages thereof, the following detailed description and examples are given concerning the novel methods and
compositions.

[0068] In general, the present invention relates to a pharmaceutical composition comprising imiquimod and a pharmaceutically
acceptable vehicle for imiquimod, which vehicle comprises a fatty acid. While the present invention may be embodied in many
different forms, several specific embodiments are discussed herein with the understanding that the present disclosure is to be
considered only as an exemplification of the principles of the invention, and it is not intended to limit the invention to the
embodiments described or illustrated.

[0069] As used in the specification and claims, the phrase "substantially less-irritating" designates formulations that do not
cause unacceptable skin irritation in conventional repeat skin irritation tests in albino rabbits such as that described in Draize.
et al, "Appraisal of the Safety of Chemicals in Food, Drugs and Cosmetics", prepared by the Division of Pharmacology of the
Food and Drug Administration, published originally in 1959 by the Association of Food and Drug Officials of the United States,
Topeka, Kans. (2nd printing 1965).

[0070] Unless otherwise indicated, all numbers expressing quantities, ratios, and numerical properties of ingredients, reaction
conditions, and so forth used in the specification and claims are to be understood as being modified in all instances by the
term "about".
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[0071] All parts, percentages, ratios, etc. herein are by weight unless indicated otherwise.

[0072] As used herein, the singular forms "a" or "an" or "the" are used interchangeably and intended to include the plural
forms as well and fall within each meaning, unless expressly stated otherwise. Also as used herein, "at least one" is intended
to mean "one or more" of the listed element. Singular word forms are intended to include plural word forms and are likewise
used herein interchangeably where appropriate and fall within each meaning, unless expressly stated otherwise. Except where
noted otherwise, capitalized and non-capitalized forms of all terms fall within each meaning.

[0073] By the term "bioequivalence or bioequivalent", as used herein, it refers to lower dosage strength formulations in which
they are pharmaceutically equivalent and their bioavailibilities (rate and extent of absorption) after administration in the same
molar dosage or amount are similar to such a degree that their therapeutic effects, as to safety and efficacy, are essentially
the same. In other words, bioequivalence or bioequivalent means the absence of a significant difference in the rate and extent
to which imiquimod becomes available from such formulations at the site of imiquimod action when administered at the same
molar dose under similar conditions, e.g., the rate at which imiquimod can leave such a formulation and the rate at which
imiquimod can either cross the stratum corneum and/or become available at the site of action to treat actinic keratosis. In
other words, there is a high degree of similarity in the bioavailabilities of two imiquimod pharmaceutical products (of the same
galenic form) from the same molar dose, that are unlikely to produce clinically relevant differences in therapeutic effects, or
adverse reactions, or both. The terms "bioequivalence", as well as "pharmaceutical equivalence" and "therapeutic
equivalence" are also used herein as defined and/or used by (a) the FDA, (b) the Code of Federal Regulations ("C.F.R."), Title
21, and/or (c) Health Canada.

[0074] By the term "bioavailability or bioavailable", as used herein, it means generally the rate and extent of absorption of
imiquimod into the systemic circulation and, more specifically, the rate or measurements intended to reflect the rate and extent
to which imiquimod becomes available at the site of action or is absorbed from a drug product and becomes available at the
site of action. In other words, and by way of example, the extent and rate of imiquimod absorption from a lower dosage
strength formulation of the present invention as reflected by a time-concentration curve of imiquimod in systemic circulation.

[0075] By "pharmaceutical equivalence or pharmaceutically equivalent", as used herein, it refers to lower dosage strength
imiquimod formulations of the present invention that contain the same amount of imiquimod, in the same dosage forms, but
not necessarily containing the same inactive ingredients, for the same route of administration and meeting the same or
comparable compendial or other applicable standards of identity, strength, quality, and purity, including potency and, where
applicable, content uniformity and /or stability.

[0076] By "therapeutic equivalence or therapeutically equivalent", it is meant herein to mean those lower dosage strength
imiquimod formulations which (a) will produce the same clinical effect and safety profile when practicing the short durations of
therapy to treat actinic keratosis in accordance with the present invention and (b) are pharmaceutical equivalents, e.g., they
contain imiquimod in the same dosage form, they have the same route of administration; and they have the same imiquimod
strength. In other words, therapeutic equivalence means that a chemical equivalent of an imiquimod lower dosage strength
imiquimod formulation of the present invention (i.e., containing the same amount of imiquimod in the same dosage form) when
administered to the same individuals in the same dosage regimen will provide essentially the same efficacy and toxicity.

[0077] By "Tmax", it is meant herein to mean the time when the maximum imiquimod serum concentration is reached at steady

state following topical application of a lower dosage strength imiquimod formulation of the present invention, i.e., when the rate
of imiquimod absorption equals the rate of imiquimod elimination. In other words, the time that Cy,a¢ is observed for

imiquimod.

[0078] By "Cmax", it is meant herein to refer to the maximum imiquimod serum concentration that is reached at steady state

following topical application of a lower dosage strength imiquimod formulation of the present invention, i.e., when the rate of
imiquimod absorption equals the rate of imiquimod elimination. In other words, it is the maximum serum concentration; the
highest serum concentration observed during the imiquimod dosing or sampling interval.

[0079] By "Cmin", it is meant herein to refer to the minimum measurable imiquimod serum concentration; e.g., imiquimod

serum concentration that is observed immediately prior to dosing on Days 7, 14, 21 and 22 (24 hours post-dose).

[0080] By "T45", it is meant herein to mean the time required for half of the quantity of maximum imiquimod serum
concentration to be eliminated once steady state is achieved following topical application of a lower dosage strength imiquimod
formulation of the present invention. For example, the apparent elimination half-life for imiquimod, that is calculated as about
0.693/Az in accordance with Example 24.
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[0081] By "AUCq 04", it is meant herein to mean the area under the serum imiquimod concentration versus a 24 hour time

curve following topical application of a lower dosage strength imiquimod formulation of the present invention, i.e., a measure of
imiquimod exposure over a 24 hour period. For example, the area under the imiquimod serum concentration versus time
curve, from 0 to 24 hours, that is calculated using the linear trapezoid rule or extrapolated to 24 hours in cases where
reportable values are not obtainable up to that time point.

[0082] By "AUCq.", it is meant herein to mean the area under the imiquimod serum concentration versus time curve, from 0O to

the time of the last non-zero concentration on Day 1; that is calculated using the linear trapezoid rule.

[0083] By "Rauc", it is meant herein to mean the accumulation ratio; that are calculated as the AUC.o4 value during multiple-
imiquimod dose administration divided by the AUCq o4 value following the first dose (i.e., Day 21/Day 1); or the accumulation

ratios that are calculated for an imiquimod metabolite only if sufficient non-zero time points are available to reasonably
estimate AUCq.p4.

[0084] By "AUCq.inf", it is meant herein to mean the area under the imiquimod serum concentration versus time curve, from O
to infinity;, AUCq.inf that is calculated on Day 1 as AUC(giny = AUC(gy) + CUKg (where Ci = the fitted last non-zero
concentration, AUCq; = the AUC from time zero to the time of the last non-zero concentration and Kg += the elimination rate

constant).

[0085] By "Rcmax", it is meant herein to mean the accumulation ratio; calculated as the Cnax value during multiple-dose

administration divided by the C,a¢ value following the first dose (i.e., Day 21/Day 1)
[0086] By "A, gre", it is meant herein to mean the effective elimination rate constant, calculated as -In(1-1/Rayc)/tau.
[0087] By "T+, ggg", it is meant herein to mean the effective half-life for accumulation; calculated as 0.693/A, grg.

[0088] By "Az", it is meant to refer to an elimination rate constant, i.e., the rate at which imiquimod disappears from the site of
measurement once steady state is achieved following topical application of a lower dosage strength imiquimod formulation of
the present invention. In other words, the apparent elimination rate constant; that is calculated using linear regression on the
terminal portion of the In concentration versus time profile.

[0089] By "geometric mean", it refers a statistical average of a set of transformed numbers often used to represent a central
tendency in highly variable data. It is calculated from data transformed using powers or logarithms and then transformed back
to original scale after averaging.

[0090] By "geometric mean ratio", it refers to a ratio of two geometric means, where the "geometric LS mean test" is the

numerator of the geometric mean ratio, and the "geometric LS mean reference" is the denominator of the geometric mean
ratio.

[0091] By "RH", it refers herein to relative humidity.

[0092] By "cPs, it refers herein to centipoise.

[0093] By "h", it refers herein to hours.

[0094] By "ITT", it refers to an intent-to-treat population.

[0095] By "Pbo, it refers to placebo.

[0096] By "EOS", it refers to End of Study.

[0097] By "V", it refers to vehicle.

[0098] Studies GW01-0702 and GWO01-0704 are duplicative studies that investigate 2-week treatment cycles, wherein the 2-

week treatment cycles are separated by a two week rest period (no treatment) (2 x 2 x 2), and studies GW01-0703 and
GWO01-0705 are duplicative studies that investigate 3-week treatment cycles, wherein the 3-week treatment cycles are
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separated by a three week rest period (no treatment) (3 x 3 x 3). See flow diagrams depicted in Table 64 herein below.

[0099] By "L2", it refers to a 2.5% lower dosage strength imiquimod formulation that is described in Examples 23-28 and the
FIGS. and that is used in connection with studies GW01-0702 and GW01-0704.

[0100] By "L3", it refers to a 3.75% lower dosage strength imiquimod formulation that is described in Examples 23-28 and the
FIGS. and that is used in connection with studies GW01-0702 and GW01-0704.

[0101] By "H2", it refers to a 2.5% lower dosage strength imiquimod formulation that is described in Examples 23-28 and the
FIGS. and that is used in connection with studies GW01-0703 and GW01-0705.

[0102] By "H3", it refers to a 3.75% lower dosage strength imiquimod formulation that is described in Examples 23-28 and the
FIGS. and that is used in connection with studies GW01-0703 and GW01-0705.

[0103] By "AE", it refers herein to adverse events.

[0104] By "2 x 2 x 2", as used herein, it refers to a two-week, 2-cycle AK treatment regimen, wherein (1) during the first 2
weeks (the first cycle of treatment), a lower dosage strength imiquimod formulation of the present invention is applied once
daily each day to an AK treatment area, (2) during the second 2 weeks, there is a rest period in which no treatment occurs,
and (3) during the third 2 weeks (the second cycle of treatment), the same formulation is again applied once daily each day to
the same AK treatment area, In other words, during the first 2 weeks, treatment is on, during the second 2 weeks, treatment is
off, and during the third 2 weeks, treatment is on again.

[0105] By "3 x 3 x 3", as used herein, it refers to a three-week, 2-cycle AK treatment regimen, wherein (1) during the first 3
weeks (the first cycle of treatment), a lower dosage strength imiquimod formulation of the present invention is applied once
daily each day to an AK treatment area, (2) during the second 3 weeks, there is a rest period in which no treatment occurs,
and (3) during the third 3 weeks (the second cycle of treatment), the same formulation is again applied once daily each day to
the same AK treatment area, In other words, during the first 3 weeks, treatment is on, during the second 3 weeks, treatment is
off, and during the third 3 weeks, treatment is on again.

[0106] The present invention provides pharmaceutical formulations such as creams, ointments, foams, gels, lotions and
adhesive coatings that contain imiquimod and a fatty acid such as isostearic, linoleic, unrefined oleic acid, refined oleic acid,
such as Super Refined® oleic acid NF (e.g., a highly purified oleic acid, i.e., an oleic acid which has low polar impurities, such
as peroxides, a low peroxide value and is marketed by CRODA; see e.g., www.crodausa.com) and mixtures thereof. The
formulations of the invention provide desirable skin penetrability of the imiquimod.

[0107] The compound imiquimod is a known antiviral agent that is also known to induce interferon biosynthesis. It can be
prepared using the method disclosed in U.S. Pat. No. 4,689,338. The compound can be used to treat actinic keratosis. The
amount of imiquimod present in a formulation of the present invention will be an effective amount to treat actinic keratosis to
achieve total AK lesion clearance or partial AK lesion reduction or clearance, to prevent the recurrence of such a disease
and/or to promote immunity against such a disease with an acceptable safety profile. An example of an effective amount of
imiquimod in a formulation of the present invention is between about 1.0 percent and about 4.25 percent by weight based on
the total weight of a formulation, more preferably between about 1.5%, 1.75%, 2.0%, 2.25%, 2.5%, 2.75%, 3.0%, 3.25%, 3.5%,
3.75%, 4.0% and 4.25%, even more preferably between about 2.0%, 2.25%, 2.5%, 2.75%, 3.0%, 3.25%, 3.5%, 3.75% and
4.0%, and still even more preferably between about 2.5%, 2.75%, 3.0%, 3.25%, 3.5% and 3.75%. Imiquimod formulations of
the present invention that contain about 2.5% imiquimod or about 3.75% imiquimod by weight based on the total weight of the
formulation are most preferred

[0108] Likewise, a shortened period or duration, as contemplated by the present invention, will be for reduced periods of time
effective to treat actinic keratosis as discussed herein above, e.g., up to six weeks, again depending upon the lower dosage
strength imiquimod formulation of the present invention that is selected for daily application, and preferably up to four weeks.
By way of example, short periods of treatment with lower dosage strength imiquimod formulations for treating actinic keratosis,
include:

1. (a) applying an effective amount of imiquimod, such as via the lower dosage strength imiquimod formulations of the
present invention to the area affected with actinic keratosis, as follows: applying an effective amount once per day for
fourteen (14) consecutive days, followed by a rest period of for fourteen (14) days (no treatment), followed by again
applying an effective amount once per day for fourteen (14) days for a total of twenty-eight (28) doses or four weeks to
treat actinic keratosis (2-cycle therapy); or
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2. (b) applying an effective amount of imiquimod, such as via the lower dosage strength imiquimod formulations of the
present invention to the area affected with actinic keratosis, as follows: applying an effective amount once per day for
twenty one (21) days, followed by a rest period of twenty one (21) days (no treatment, followed by again applying an
effective amount once per day for twenty one (21) consecutive days for a total of forty-two (42) doses or six weeks to
treat actinic keratosis (2-cycle therapy); or

3. (c) applying an effective amount of imiquimod, such as via a suitable lower dosage strength imiquimod formulation of
the present invention to the area affected with actinic keratosis, once per day for up to about forty-two (42) days or less
and, preferably, for up to about twenty-eight days (28) or less (1 -cycle therapy).

[0109] A fatty acid such as isostearic acid, palmitic acid, stearic acid, linoleic acid, refined oleic acid, such as Super Refined®
oleic acid NF (e g., a highly purified oleic acid, i.e, an oleic acid which has low polar impurities, such as peroxides, a low
peroxide value and is marketed by CRODA; see e.g., www.crodausa.com), an unrefined oleic acid blended with effective
amounts of antioxidants or mixtures thereof are incorporated into formulations of the present invention. The total amount of

fatty acid present in a formulation is preferably between about 3 percent and about 45 percent by weight based on the total
weight of a formulation. It should be understood that when oleic acid is selected as a fatty acid, that stability may present
issue. Thus, stabilizers, such as anti-oxidants, may be required to preserve pharmaceutical elegance and stability over the life
of the oleic acid formulation.

[0110] A pharmaceutical formulation of the invention can be in a form such as a cream, an ointment, a foam, a gel, a lotion, a
pressure-sensitive adhesive composition, or other forms known to those skilled in the art, each particular form containing
imiquimod and fatty acid in particular amounts, and optionally containing various additional elements. The preferred amounts
of drug and fatty acid, and the amounts and types of optional elements used in formulations of the invention are discussed
below with particular reference to creams, ointments and adhesive compositions.

[0111] A cream according to the invention contains 1-isobutyl-1H-imidazo[4,5-c]quinolin-4-amine and fatty acid.

[0112] The amount of 1-isobutyl-1H-imidazo[4,5-c]-quinolin-4-amine present in a cream is preferably about 0.5 percent to
about 9 percent by weight, and more preferably about 1 percent to about 5 percent by weight, based on the total weight of the
cream.

[0113] The total amount of fatty acid present in a cream of the invention is preferably about 3 percent to about 45 percent by
weight, and more preferably about 5 percent to about 25 percent by weight, based on the total weight of the cream.

[0114] Optionally, a cream of the present invention can contain emollients, emulsifiers, thickeners, and/or preservatives.

[0115] Emollients such as long chain alcohols, e.g., cetyl alcohol, stearyl alcohol and cetearyl alcohol; hydrocarbons such as
petrolatum and light mineral oil; or acetylated lanolin can be included in a cream of the invention. A cream can contain one or
more of these emollients. The total amount of emollient in a cream of the invention is preferably about 5 percent to about 30
percent, and more preferably about 5 percent to about 10 percent by weight based on the total weight of the cream.

[0116] Emulsifiers such as nonionic surface active agents, e.g., polysorbate 60 (available from |ICI Americas), sorbitan
monostearate, polyglyceryl-4 oleate, and polyoxyethylene(4)lauryl ether or trivalent cationic a cream of the invention. A cream
can contain one or more emulsifiers. Generally the total amount of emulsifier is preferably about 2 percent to about 14
percent, and more preferably about 2 percent to about 6 percent by weight based on the total weight of the cream.

[0117] Pharmaceutically acceptable thickeners, such as Xanthum gum, Guar gum, Veegum gum™K (available from R. T.
Vanderbilt Company, Inc.), and long chain alcohols (i.e. cetyl alcohol, stearyl alcohol or cetearyl alcohol) can be used. A cream
can contain one or more thickeners. The total amount of thickener present is preferably about 3 percent to about 12 percent
by weight based on the total weight of the cream.

[0118] Preservatives such as methylparaben, propylparaben and benzyl alcohol can be present in a cream of the invention.
The appropriate amount of such preservative(s) is known to those skilled in the art.

[0119] Optionally, an additional solubilizing agent such as benzyl alcohol, lactic acid, acetic acid, stearic acid, salicylic acid, any
alpha-hydroxy acid such as glycolic acid, or hydrochloric acid can be included in a cream of the invention.

[0120] If an additional solubilizing agent is used, the amount present is preferably about 1 percent to about 12 percent by
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weight based on the total weight of the cream.

[0121] Optionally, a cream of the invention can contain a humectant such as glycerin, skin penetration enhancers such as
butyl stearate, and additional solubilizing agents.

[0122] Generally, a cream consists of an oil phase and a water phase mixed together to form an emulsion. Preferably, the
amount of water present in a cream of the invention is about 45 percent to about 85 percent by weight based on the total
weight of the cream. The oil phase of a cream of the invention can be prepared by first combining the 1-isobutyl-1H-
imidazo[4,5-c]quinolin-4-amine or 1-(2-methylpropyl)-1H-imidazo[4,5-c]quinolin-4-amine and the fatty acid (if the cream
contains benzyl alcohol it can also be added at this point) and heating with occasional stirring to a temperature of about 50°C.
to 85°C. When the 1-isobutyl-1H-imidazo[4,5-c]quinolin-4- amine or 1-(2-methylpropyl)-1H-imidazo[4,5-c]quinolin-4-amine
appears to be completely dissolved, the remaining oil phase ingredients are added and heating is continued until dissolution
appears to be complete.

[0123] The water phase can be prepared by combining all other ingredients and heating with stirring until dissolution appears
to be complete.

[0124] The creams of the invention are generally prepared by adding the water phase to the oil phase with both phases at a
temperature of about 65°C to 75°C. The resulting emulsion is mixed with a suitable mixer apparatus to give the desired cream.

[0125] An ointment of the invention contains an ointment base in addition to 1-isobutyl-1H-itnidazo[4,5-c]quinolin-4-amine and
fatty acid.

[0126] The amount of 1-isobutyl-1H-imidazo[4,5-c]-quinolin-4-amine present in an ointment of the invention is preferably
about 0.5 percent to about 9 percent, and more preferably about 0.5 percent to about 5 percent by weight based on the total
weight of the ointment.

[0127] The total amount of fatty acid present in an ointment of the invention is preferably about 3 percent to about 45 percent,
and more preferably about 3 percent to about 25 percent based on the total weight of the ointment.

[0128] A pharmaceutically acceptable ointment base such as petrolatum or polyethylene glycol 400 (available from Union
Carbide) in combination with polyethylene glycol 3350 (available from Union Carbide) can be used. The amount of ointment
base present in an ointment of the invention is preferably about 60 percent to about 95 percent by weight based on the total
weight of ointment.

[0129] Optionally, an ointment of the invention can also contain emollients, emulsifiers and thickeners. The emollients,
emulsifiers, and thickeners and the preferred amounts thereof described above in connection with creams are also generally
suitable for use in an ointment of the invention.

[0130] An ointment according to the invention can be prepared by combining 1-isobutyl- 1H-imidazo)[4,5-c]quinotin-4-amine
with fatty acid and heating with occasional stirring to a temperature of about 65°C. When the 1-isobutyl-1H-imidazo[4,5-c]-
quinolin-4-amine or 1-(2-methylpropyl)-1H-imidazo[4,5-c]quinolin-4-amine appears to be completely dissolved, the remaining
ingredients are added and heated to about 65.°C. The resulting mixture is mixed with a suitable mixer while being allowed to
cool to room temperature.

[0131] A pressure-sensitive adhesive composition of the invention contains 1-isobutyl-1H-imidazo[4,5-c]-quinolin-4-amine or
1-(2-methylpropyl)-1H-imidazo[4,5-c]quinolin-4-amine, fatty acid, and a pressure sensitive adhesive polymer.

[0132] The amount of 1-isobutyl-1H-imidazo[4,5-c]-quinolin-4-amine or 1-(2-methylpropyl)-1H-imidazo[4,5-c]quinolin-4-amine
present in a pressure sensitive adhesive composition of the invention is preferably about 0.5 percent to about 9 percent by
weight, and more preferably about 3 percent to about 7 percent by weight based on the total weight of the adhesive
composition. The amount of fatty acid present is preferably about 10 percent to about 40 percent by weight, more preferably
about 15 percent to about 30 percent by weight, and most preferably about 20 percent to about 30 percent by weight, based
on the total weight of the adhesive composition.

[0133] Preferably, the adhesive polymer utilized in a pressure sensitive adhesive composition of the invention is substantially
chemically inert to 1-isobutyl-1H-imidazo[4,5-c]-quinolin-4-amine or 1-(2-methylpropyl)-1H-imidazo[4,5-c]quinolin-4-amine.
The adhesive polymer is preferably present in an amount of about 55 percent to about 85 percent by weight based on the total
weight of the composition. Suitable adhesive polymers include acrylic adhesives that contain, as a major constituent (i.e., at
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least about 80 percent by weight of all monomers in the polymer), a hydrophobic monomeric acrylic or methacrylic acid ester
of an alkyl alcohol, the alkyl alcohol containing 4 to 10 carbon atoms. Examples of suitable monomers are those discussed
below in connection with the "A Monomer". These adhesive polymers can further contain minor amounts of other monomers
such as the "B Monomers" listed below.

[0134] Preferred adhesives include acrylic pressure-sensitive adhesive copolymers containing A and B Monomers as follows:
Monomer A is a hydrophobic monomeric acrylic or methacrylic acid ester of an alkyl alcohol, the alkyl alcohol containing 4 to
10 carbon atoms, preferably 6 to 10 carbon atoms, more preferably 6 to 8 carbon atoms, and most preferably 8 carbon atoms.
Examples of suitable A Monomers are n-butyl, n-pentyl, n-hexyl, isoheptyl, n-nonyl, n-decyl, isohexyl, 2-ethyloctyl, isooctyl and
2-ethylhexyl acrylates. The most preferred A Monomer is isooctyl acrylate.

[0135] Monomer B is a reinforcing monomer selected from the group consisting of acrylic acid; methacrylic acid; alkyl
acrylates and methacrylates containing 1 to 3 carbon atoms in the alkyl group; acrylamide; methacrylamide; lower alkyl-
substituted acrylamides (i.e., the alkyl group containing 1 to 4 carbon atoms) such as tertiary-butyl acrylamide; diacetone
acrylamide; n-vinyl-2-pyrrolidone; vinyl ethers such as vinyl tertiary-butyl ether; substituted ethylenes such as derivatives of
maleic anhydride, dimethyl itaconate and monoethyl formate and vinyl perfluoro-n-butyrate. The preferred B Monomers are
acrylic acid, methacrylic acid, the above-described alkyl acrylates and methacrylates, acrylamide, methacrylamide, and the
above-described lower alkyl substituted acrylamides. The most preferred B Monomer is acrylamide.

[0136] In one embodiment of a pressure-sensitive adhesive composition of the invention, the pressure-sensitive adhesive
copolymer containing A and B Monomers as set forth above preferably contains the A Monomer in an amount by weight of
about 80 percent to about 98 percent of the total weight of all monomers in the copolymer. The A Monomer is more preferably
present in an amount by weight of about 88 percent to about 98 percent, and is most preferably present in an amount by
weight of about 91 percent to about 98 percent. The B Monomer in such a copolymer is preferably present in the pressure-
sensitive adhesive copolymer in an amount by weight of about 2 percent to about 20 percent, more preferably about 2 percent
to about 12 percent, and most preferably 2 to 9 percent of the total weight of the monomers in the copolymer.

[0137] In another embodiment of a pressure-sensitive adhesive composition of the invention, the adhesive copolymer
comprises about 60 to about 80 percent by weight (and preferably about 70 to about 80 percent by weight) of the above-
mentioned hydrophobic monomeric acrylic or methacrylic acid ester of an alkyl alcohol (i.e., Monomer A described above)
based on the total weight of all monomers in the copolymer; about 4 to about 9 percent by weight based on the total weight of
all monomers in the copolymer of a reinforcing monomer selected from the group consisting of acrylic acid, methacrylic acid,
an alkyl acrylate or methacrylate containing 1 to 3 carbon atoms in the alkyl group, acrylamide, methacrylamide, a lower alkyl-
substituted acrylamide, diacetone acrylamide and N-vinyl-2-pyrrolidone; and about 15 to about 35 percent by weight (and
preferably about 15 to about 25 percent by weight) of vinyl acetate based on the total weight of all monomers in the
copolymer. In this embodiment the preferred acrylic or methacrylic acid ester is isooctyl acrylate and the preferred reinforcing
monomer is acrylamide.

[0138] The above described adhesive copolymers are known, and methods of preparation therefore are well known to those
skilled in the art, having been described for example, in U.S. Pat. No. 24,906 (Ulrich). The polymerization reaction can be
carried out using a free radical initiator such as an organic peroxide (e.g., benzoylperoxide) or an organic azo compound (e.g.,
2,2'- azobis(2,4-dimethylpentanenitrile), available under the trade designation "Vazo 52" from DuPont).

[0139] Since pressure-sensitive adhesives such as those described above are inherently rubbery and tacky and are suitably
heat and light stable, there is no need to add tackifiers or stabilizers. However, such can be added if desired.

[0140] Optionally, a pressure sensitive adhesive composition of the invention can also contain one or more skin penetration
enhancers such as glyceryl monolaurate, ethyl oleate, isopropyl myristate, diisopropyl adipate and N,N-dimethyldodecylarnine-
N-oxide,

either as a single ingredient or as a combination of two or more ingredients. The skin penetration enhancer(s) preferably form
a substantially homogeneous mixture with the pressure sensitive adhesive polymer or copolymer. The total amount of skin
penetration enhancer(s) present in a pressure sensitive adhesive composition of the invention is preferably about 3 percent to
about 25 percent by weight, more preferably about 3 percent to about 10 percent by weight based on the total weight of the
adhesive composition.

[0141] When the skin penetration enhancer is a single ingredient, it is preferably a skin penetration enhancer such as
isopropyl myristate, diisopropyl adipate, ethyl oleate, or glyceryl monolaurate.

[0142] When a combination skin penetration enhancer is used, it is preferably a combination such as: ethyl oleate with glyceryl
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monolaurate; ethyl oleate with N,N-dimethyldodecylamine-N-oxide; glyceryl monolaurate with N,N-dimethyldodecylamine-N-
oxide; and ethyl oleate with both glyceryl monolaurate and N,N-dimethyldodecylamine-N-oxide.

[0143] A pressure-sensitive adhesive composition of the invention can be prepared by combining dry adhesive, 1-isobutyl-1H-
imidazo[4,5-c]quinolin-4-amine, fatty acid, and skin penetration enhancer(s) with an organic solvent. The preferred organic
solvents are methanol and ethyl acetate. The total solids content of the adhesive coating is preferably in the range of about 15
percent to about 40 percent, and more preferably in the range of about 20 to about 35 percent based on the total weight of the
adhesive coating. The resulting mixture is shaken or mixed for a period of about 20 to 72 hours. When this method is used it is
preferred that the 1-isobuty-1H-imidazo[4,5-c]-quinolin-4-amine be in micronized form (i.e., particle size of 1-2 microns in
diameter). Optionally, the mixture can be heated during shaking.

[0144] In a preferred method, the 1-isobutyl-1H-imidazo[4,5-c]-quinolin-4-amine or 1-(2-methylpropyl)-1H-imidazo[4,5-
clquinolin-4-amine is combined with the fatty acid and shaken at 40°C. until there appears to be complete dissolution. The
remaining ingredients are added and the mixture is shaken for a period of about 20 to 72 hours.

[0145] The pressure-sensitive adhesive compositions described above are preferably coated onto one surface of a suitable
backing of sheet material, such as a film, to form a pressure-sensitive adhesive coated sheet material. A pressure- sensitive
adhesive coated sheet material of the invention can be prepared by knife coating a suitable release liner to a predetermined
uniform thickness with a wet adhesive formulation. This adhesive coated release liner is then dried and laminated onto a
backing using conventional methods. Suitable release liners include conventional release liners comprising a known sheet
material, such as a polyester web, a polyethylene web, or a polystyrene web, or polyethylene-coated paper, coated with a
suitable silicone-type coating such as that available under the trade designation Daubert 164Z from Daubert Co. The backing
can be occlusive, non- occlusive or a breathable film as desired. The backing can be any of the conventional materials for
pressure-sensitive adhesive tapes, such as polyethylene, particularly low density polyethylene, linear low density polyethylene,
high density polyethylene, randomly-oriented nylon fibers, polypropylene, ethylene-vinylacetate copolymer, polyurethane, and
rayon. Backings that are layered, such as polyethylene-aluminum-polyethylene composites are also suitable. The backing
should be substantially non-reactive with the ingredients of the adhesive coating. The presently preferred backing is low
density polyethylene.

[0146] The pressure-sensitive adhesive coated sheet material of the invention can be made in the form of an article such as a
tape, a patch, a sheet, a dressing or any other form known to those skilled in the art.

[0147] Preferably, an article in the form of a patch is made from an adhesive coated sheet material of the invention and
applied to the skin of a mammal. The patch is replaced as necessary with a fresh patch to maintain the particular desired
therapeutic effect of the 1-isobutyl-1H-imidazo(4,5-c]quinolin-4-amine.

[0148] The inherent viscosity values reported in the Examples below were obtained by the conventional method used by those
skilled in the art. The measurement of the viscosity of dilute solutions of the adhesive, when compared to controls run under
the same conditions, clearly demonstrates the relative molecular weights. It is the comparative values that are significant;
absolute figures are not required. In the examples, the inherent viscosity values were obtained using a Cannon-Fenske #50
viscometer to measure the flow time of 10 ml of a polymer solution (0.2 g polymer/deciliter tetrahydrofuran, in a water bath
controlled at 25°C). The examples and the controls were run under identical conditions. The test procedure followed and the
apparatus used are explained in detail in the Textbook of Polymer Science, F. W. Billmeyer, Wiley-Interscience, 2nd Edition,
1971 under: Polymer chains and their characterization, D. Solution Viscosity and Molecular Size, pp 84-85.

[0149] As indicated herein above, and in accordance with the present invention, the present invention contemplates
bioequivalent or interchangeable lower dosage strength imiquimod formulations. By way of an example, bioequivalent or
interchangeable 3.75% lower dosage strength imiquimod topical formulations, as contemplated by the present invention,
include those 3.75% imiquimod formulations that have comparable in-vivo serum profiles, i.e., wherein the following in-vivo
parameters are either the same or may vary up to about +25% or more (See also FIG. 54), when such 3.75% formulations are
topically administered daily to the same individuals in the same dosage regimen in accordance with the short durations of
therapy, such as the two-cycle therapies, of the present invention:

1.(a) a Day 21 Tmax of from about 4 hours to about 16 hours and preferably a mean Tz« of about 7.4 hours with a
standard deviation ("SD") of about 3.5, a median T a4 of about 9 hours and a geometric mean Ty of about 6.6 hours

and a coefficient of variation ("CV") of about 48%;
2. (b) a Day 21 Cyax of from about 0.07 to about 0.6 ng/ml and preferably a mean C, 5« of about 0.3 ng/ml with a standard

deviation of about 0.16, a median C,5« of about 0.35 and a geometric mean Cp 5 of about 0.27 ng/ml and a coefficient
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of variation of about 49%;
3. (c) a Day 21 T4y of from about 9.7 to about 84 hours and preferably a mean T4 of about 29.3 hours with a standard

deviation of about 17, a median T4/ of about 25.6 hours and a geometric mean T4/, of about 26 hours and a coefficient
of variation of about 58%;

4. (d) a Day 21 AUC.p4 of from about 1.1 to about 12 ng-hr/ml and preferably a mean AUC.o4 of about 6 ng-hr/ml with a
standard deviation of about 3, a median AUCq_p4 of about 7 ng-hr/ml and a geometric mean AUCq.o4 of about 5 ng-hr/ml
and a coefficient of variation of about 52%;

5. (e) a Day 21 Az of from about 0.008 hr'! to about 0.07 hr! and preferably a mean Az of about 0.03 hr'! with a standard

deviation of about 0.01, a median Az of about 25.6 hr''and a geometric mean Az of about 0.03 hr-! and a coefficient of
variation of about 49%;

6. (f) a Day 21 Cpyjy of from about 0.06 to about 0.4 and preferably a mean Cy,;, of about 0.20 with an SD of about 0.11, a
median Cpj, of about 0.19 and a geometric mean Cp,j, of about 0.17 and a coefficient of variation of about 55%;

7.(g) at Day 14/7 (a ratio of the trough concentration at Day 14 over the trough concentration at Day 7), a trough
concentration geometric mean ratio of about 1.09 with a 90% confidence interval ("ClI") within a range of between about
0.8 and about 1.5;

8. (h) at Day 21/14 (a ratio of the trough concentration at Day 21 over the trough concentration at Day 14), a trough
concentration geometric mean ratio of about 1.33 with a 90% confidence interval ("ClI") within a range of between about
0.9 and about 1.9;

9. (i) at Day 22/21 (a ratio of the trough concentration at Day 22 over the trough concentration at Day 21) a trough
concentration geometric mean ratio of about 0.93 with a 90% confidence interval ("ClI") within a range of between about
0.6 and about 1.3;

10. (j) a mean peak imiquimod serum concentration of about 0.323 ng/ml at Day 21,

11. (k) a Day 21 RAUC of from about 1 to about 7 and preferably a mean RAUC of about 4 with a standard deviation of
about 2, a median RAUC of about 3.5 and a geometric mean RAUC of about 3.3 and a coefficient of variation of about
56%;

12. (l) a Day 21 RCpax of from about 0.5 to about 5 and preferably a mean RC,g« of about 3 with a standard deviation of
about 1.5, a median RCpax of about 2.7 and a geometric mean RC,a« of about 2.4 and a coefficient of variation of
about 54%;

13. (m) a Day 21 LAzgg of from about 0.006 hr'! to about 0.08 hr'* and preferably a mean LAz of about 0.02 hr'! with a

standard deviation of about 0.02, a median LAz of about 0.01 hrland a geometric mean LAzgg of about 0.16 hr! and
a coefficient of variation of about 97%; and

14.(n) a Day 21 T'/’eff of from about 8 hr to about 110 hr and preferably a mean T'/’eff of about 55 hr with a standard

deviation of. about 36, a median T'/’eff of about 50 hr and a geometric mean T'/’eff of about 42 hr'! and a coefficient of

variation of about 66%.

[0150] While the lower dosage strength imiquimod pharmaceutical formulations of the present invention can be formulated
into any form known to the art, such as a cream, an ointment, a foam, a gel, a lotion or a pressure-sensitive adhesive
composition or patch, it should be understood that the creams, ointments, foams, gels and lotions may be packaged into any
suitable container, such as unit-dose sachets or packets or multi-dose tubes or containers. A packaged amount of an
imiquimod pharmaceutical formulation contemplated by the present invention includes any suitable amount, such as about 250
mg to about 500 mg or more, and preferably about 250 mg, about 300 mg, about 350 mg, about 400 mg, about 450 mg or
about 500 mg unit-dose sachets or packets.

[0151] Examples of various embodiments of the present invention will now be further illustrated with reference to the following
examples. Parts and percentages are by weight unless otherwise specified. Examples of creams, ointments and pressure
sensitive adhesive compositions contemplated by the present invention are described in U.S. Patent No. 4,689,338 and U.S.
Patent No. 5,238,944. Percent modifications for, e.g., imiquimod and vehicle, to generate imiquimod formulations as described
herein are likewise contemplated by the present invention. In addition, the formulations described and disclosed in U.S. Patent
Publication No. 2007/0123558, Serial No. 11/276,324, U.S. Patent Publication No. 2007/0264317, Serial No. 433,471, and
US2007/0900550, Publication No. WO2008098232 (A1), are also contemplated by the present invention.

PREPARATIVE METHOD 1
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Laboratory Scale Preparation of Isooctylacrylate/Acrylamide Copolymer

[0152] To a 114 gram narrow-mouth glass bottle were added: 18.6 g isooctyl acrylate, 1.4 g acrylamide, 0.04 g benzoyl
peroxide, 27.0 g ethyl acetate and 3.0 g methanol. The solution was purged for thirty five seconds with nitrogen at a flow rate
of one liter per minute. The bottle was seated and placed in a rotating water bath at 55°C for twenty-four hours to effect
essentially complete polymerization. The polymer was diluted with ethyl acetate/methanol (90/10) to 23.2 percent solids and
had a measured inherent viscosity of 1.26 dl/g in ethyl acetate.

PREPARATIVE METHOD 2

Pilot Plant Scale Preparation of Isooctylacrylate/Acrylamide Copolymer

[0153] 155 kg isooctylacrylate, 11.6 kg acrylamide, 209.1 kg ethyl acetate and 23.2 kg methanol were charged to a clean, dry
reactor. Medium agitation was applied. The batch was deoxygenated with nitrogen while heating to an induction temperature
of 55°C. 114 g Lucidol™ 70 initiator (available from Pennwalt Corp.) mixed with 2.3 kg ethyl acetate was charged to the
reactor. The temperature was maintained at 55°C. throughout the reaction. After 5.5 hours reaction time, 114 g Lucidol™ 70
mixed with 2.3 kg ethyl acetate were charged to the reactor. After 9.0 hours reaction time, an additional 114 g Lucidol™ 70
initiator mixed with 2.3 kg ethyl acetate were charged to the reactor. The reaction was continued until the percent conversion
was greater than 98 percent as measured by gas chromatographic evaluation of residual monomer concentration. The
resulting polymer solution was diluted to 25-28 percent solids with ethyl acetate/methanol (90/10) and had a measured
Brookfield viscosity of 17,000-21,000 centipoises using spindle #4 at 12 rpm. The polymer had a measured inherent viscosity
of 1.3-1.4 dlig in ethyl acetate.

[0154] The above-mentioned procedure was found to provide a pressure-sensitive adhesive that is equivalent in the practice
of the present invention to a pressure-sensitive adhesive prepared according to Preparative Method 1.

[0155] A 25-30 percent solids solution of the isooctyl acrylate:acrylamide (93:7) adhesive copolymer in ethyl acetate/methanol
(90:10) was coated onto a two-sided release liner using a knife-coater and coating at 0.5 mm in thickness. The adhesive-
coated laminate was dried first at 82°C for 3 minutes and then at 116°C for 3 minutes. The dried adhesive coating was then
stripped off the release liner and placed in a glass bottle. The foregoing procedure results in a reduction of the amount of any
residual monomer in the adhesive copolymer.

PREPARATIVE METHOD 3

Preparation of Isooctyl Acrylate: Acrytamide; Vinyl Acetate (75:5:20) Copolymer

[0156] The procedure of Preparative Method 1 above acrylate, 8.0 g acrylamide, 32.0 g vinyl acetate, 0.32 g benzoyl
peroxide, 216.0 g ethyl acetate and 24.0 g methyl alcohol. The resulting polymer was diluted with the ethyl acetate/methyl
alcohol mixture to 21.52% solids. The adhesive polymer had a measured inherent viscosity of 1.40 dl/g in ethyl acetate at a
concentration of 0.15 g/dl. Its Brookfield viscosity was 2,300 centipoise.

PREPARATIVE METHOD 4

Preparation of Isooctyl Acrylate Acrylamide: Vinyl Acetate (75:5:20) Copolymer

[0157] A master batch was prepared by combining 621.0 g of isooctyl acrylate, 41.4 g of acrylamide, 165.6 g of vinyl acetate,
1.656 g of 2,2'-azobis(2,4- dimethylpettanenitrile) (available from the DuPont Company as Vazo.TM.52), 884.52 g of ethyl
acetate and 87.48 g of methanol. A 400 g portion of the resulting solution was placed in an amber quart bottle. The bottle was
purged for two minutes with nitrogen at a flow rate of one liter per minute. The bottle was sealed and placed in a rotating water
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bath at 45°C for twenty-four hours to effect essentially complete polymerization. The copolymer was diluted with 250 g of ethyl
acetate/methanol (90/10) to 26.05% solids and had a measured inherent viscosity of 1.27 dl/lg in ethyl acetate at a
concentration of 0.15 g/dl. Its Brookfield viscosity was 5580 centipoise.

The present invention contemplates a pharmaceutical formulation as defined in the claims. Specifically, a pharmaceutical
formulation comprising imiquimod in an amount by weight of 2.5% or 3.75% for use in the treatment of actinic keratosis,
comprising applying the imiquimod formulation to a treatment area once a day, each day, for a total on treatment period of up
to 4 weeks including an intervening rest period of up to 2 weeks to achieve at least partial clearance of AK lesions. Additional
examples are herein provided for illustration and comparison only.

EXAMPLE 1

[0158] A cream according to the present invention is prepared from the following ingredients:

% by Weight Amount
Oil Phase
1-isobutyl-1 H-imidazo[4,5-c]-quinolin-4-amine 1.0 40.0g
Isostearic acid 10.0 400.0g
Benzyl alcohol 2.0 80.0g
Cetyl alcohol 2.2 88.0g
Stearyl alcohol 3.1 124.0g
Polysorbate 60 2.55 102.0 g
Sorbitan monostearate 0.45 18.0g
Aqueous Phase Glycerin 2.0 80.0g
Methylparaben 0.2 8.0g
Propylparaben 0.02 0.8g
Purified water 76.48 3059.2 g

[0159] The materials listed above were combined according to the following procedure:

The glycerin, methylparaben, propylparaben and water were weighed into a 4 liter glass beaker then heated on a hot plate
with stirring until the parabens isostearic acid and 1-isobutyl-1H-imidazo[4,5-c]-quinolin-4-amine were weighed into an 8 liter
stainless steel beaker and heated on a hot plate until the amine was in solution (the temperature reached 69°C.). The benzyl
alcohol, cetyl alcohol, stearyl alcohol, polysorbate 60 and sorbitan monostearate were added to the isostearic acid solution
and heated on a hot plate until all material was dissolved (the temperature reached 75°C.). With both phases at approximately
the same temperature (65°-75°C.), the water phase was added to the oil phase. The mixture was mixed with a homogenizer
for 13 minutes then put into a cool water bath and mixed with a 3 inch propeller for 40 minutes (the temperature was 29°C.).

The resulting cream was placed in glass jars.

EXAMPLES 2-9

[0160] Using the general method of Example 1, the cream formulations shown in Tables 1 and 2 are prepared.

Table 1

% by Weight

Example 2 Example 3 Example 4 Example 5
Oil Phase
1-isobutyl-1H-imidazo-[4,5-c]quinolin-4-amine 1.0 1.0 1.0 1.0
Isostearic acid 10.0 10.0 5.0 5.0
Benzyl alcohol 2.0
Cetyl alcohol 1.7
Stearyl alcohol 2.3
Cetearyl alcohol 6.0 6.0 6.0
Polysorbate 60 2.55 2.55 2.55 2.55
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% by Weight

Example 2 Example 3 Example 4 Example 5
Oil Phase
Sorbitan monostearate 0.45 0.45 0.45 0.45
Brij™ 302 10.0
Aqueous Phase
Glycerin 2.0 2.0 2.0 2.0
Methylparaben 0.2 0.2 0.2 0.2
Propylparaben 0.02 0.02 0.02 0.02
Purified water 77.78 77.78 82.78 72.78
8Brij™ 30 (polyoxyethylene(4) lauryl ether) is available from ICI Americas, Inc.
Table 2

% by Weight

Example 6 Example 7 Example 8 Example 9
Oil Phase
1-isobutyl-1 H-imidazo-[4, 5-c[quinolin-4-amine 1.0 1.0 1.0 1.0
Isostearic acid 10.0 25.0 10.0 6.0
Benzyl alcohol 2.0 2.0
Cetyl alcohol 2.2 1.7
Stearyl alcohol 3.1 2.3
Cetearyl alcohol 6.0 6.0
Polysorbate 60 2.55 34 2.55 2.55
Sorbitan monostearate 0.45 0.6 0.45 0.45
Brij™ 302 10.0
Aqueous Phase
Glycerin 2.0 2.0 2.0 2.0
Methylparaben 0.2 0.2 0.2 0.2
Propylparaben 0.02 0.02 0.02 0.02
Purified water 67.78 60.48 79.78 79.78

8Brij™ 30 (polyoxyethylene(4) lauryl ether) is available from ICI Americas, Inc.

EXAMPLE 10

[0161] A cream according to the present invention is prepared from the following ingredients in the following Table 3:

Table 3

% by Weight Amount
Oil Phase
1-isobutyl-1H-imidazo[4,5-c]quinoJin-4-amine 1.0 3.00g
Isostearic acid 5.0 15049
White petrolatum 15.0 45049
Light mineral oil 12.8 3844
Aluminum stearate 8.0 240¢g
Cetyl alcohol 4.0 12049
Witconol™ 142 3.0 9.00g
Acetylated lanolin 1.0 30g




DK/EP 2378876 T3

% by Weight Amount
Oil Phase
Propylparaben 0,063 0.19¢
Aqueous Phase
Veegum™ Kb 1.0 309
Methylparaben 0.12 0.36 g
Purified water 49.017 147.05g
awitconol™ 14 (polyglyceryl4 oleate) is available from Witco Chemical Corp. Organics Division
b Veegum™ K (colloidal magnesium aluminum silicate) is available from R. T. Vanderbilt Company Inc.

[0162] The materials listed above were combined according to the following procedure:

The 1-isobutyl-1H-imidazo[4,5-c]quinolin-4-amine and the isostearic acid were weighed into a glass jar and heated with
occasional stirring until the amine was dissolved (the temperature reached 68°C.). To this solution was added, the petrolatum,

mineral.oil, aluminum stearate, cetyl alcohol, Witconol™ 14, acetylated lanoline and propylparaben. The mixture was heated to

75°C. In a separate beaker, the methylparaben and water were combined and heated until the paraben dissolved (the
temperature reached 61°C.). The Veegum™ K was added to the aqueous solution and heated at 75°C. for 30 minutes while
mixing with a homogenizer. With both phases at 75°C., the aqueous phase was slowly added to the oil phase while mixing with

a homogenizer. Mixing was continued for 30 minutes while maintaining a temperature to about 80°C. The jar was then capped

and the formulation was allowed to cool.

EXAMPLE 11

[0163] An ointment according to the present invention is prepared from the ingredients in the following Table 4:

Table 4
% by Weight Amount
1-isobutyl-1H-imidazo[4,5-c]quinolin-4-amine 1.0 0.20 g
Isostearic acid 5.0 1.00g
Mineral oil 12.8 2.56 g
White petrolatum 65.2 13.04 g
Cetyl alcohol 4.0 0.80g
Acetylated lanolin 1.0 0.20 g
Witconol™ 143.0 0.60 g
Aluminum stearate 8.0 1.60g

[0164] The materials listed above are combined according to the following procedure:
The 1-isobutyl-1H-imidazo[4,5-c]quinolin-4-amine and the isostearic acid were placed in a glass jar and heated with stirring

until the amine was dissolved. The remaining ingredients were added and the resulting mixture was heated to 65°C. and then

mixed while being allowed to cool to room temperature.

EXAMPLE 12

[0165] Using the general procedure of Example 11 an ointment containing the ingredients in the following Table 5 is

prepared.
Table 5
% by Weight Amount
1-Tsobuty1-1H-imidazo[4,5-c]quinolin-4-amine 1.0 0.20 g
Isostearic acid 6.0 1.20g
Polyethylene Glycol 400 55.8 11169
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% by Weight Amount
Polyethylene Glycol 3350 32.6 6.52 g
Stearyl alcohol 4.6 0.92¢g

EXAMPLES 13-15

[0166] Creams of the present invention are prepared using the ingredients shown in Table 6. The Example 1 except that

benzyl alcohol was used with the isostearic acid to dissolve the 1-isobuty1-1H-imidazo[4,5-c]quinolin-4-amine.

TABLE 6

Example 13 Example 14 Example 15
Oil Phase Amount % by Weight§Amount % by Weight§{Amount % by

Weight

1-isobutyl-1H-imidazo[4,5-c]quinolin-4- 50 5.0 4.85
amine
Isostearic acid 25.0 25.0 243
Benzyl alcohol 2.0 2.0 1.94
Cetyl alcohol 2.2 2.2 1.16
Stearyl alcohol 3.1 3.1 1.75
Petrolatum 3.0 2.9
Polysorbate 60 3.4 3.4 4.13
Sorbitan monostearate 0.6 0.6 0.73
Stearic acid 9.71
Aqueous Phase
Glycerin 2.0 2.0 1.94
Methylparaben 0.2 0.2 0.19
Propylparaben 0.02 0.02 0.02
EXAMPLE 16

[0167] A cream according to the present invention is prepared from the ingredients in the following Table 7:

Table 7

Oil Phase % by Weight Amount % by Weight Amount
1-isobutyl-1H-imidazo[4,5-c]quinolin-4-amine 4.0 0.80g
Isostearic acid 20.0 4.00g
Benzyl alcohol 2.0 0.40g
Cetyl alcohol 2.2 0.49¢g
Stearyl alcohol 3.1 0.62g
Polysorbate 60 3.4 0.68 g
Sorbitan monostearate 0.6 0.12g
Aqueous Phase

1-isobutyl-1H-imidazo[4,5-c]quinolin“4-amine 1.0 02g
Glycerin 2.0 049
85% Lactic acid 1.0 0.22g
Methylparaben 0.2 0.04g
Propylparaben 0.02 0.004 g
Purified water 60.48 12.0g




DK/EP 2378876 T3

[0168] The materials listed above are combined according to the following procedure:

The isostearic acid and 0.8 g of 1-isobutyl-1H-imidazo[4,5-c]quinolin-4-amine or 1-(2-methylpropyl)-1H-imidazo[4,5-c]quinolin-
4-amine were combined in a glass jar and heated with stirring until the amine had dissolved. The remaining oil phase
ingredients were added to this solution and the mixture was heated to about 70°C. The aqueous phase ingredients were
weighed into a separate beaker and heated with stirring until the amine and the parabens had dissolved. With both phases at
about 70°C., the water phase was added to the oil phase and mixed with a propeller until the mixture cooled to room
temperature.

EXAMPLE 17

[0169] A mixture of 5.9415 g of the 93:7 isooctyl acrylate:acrylamide adhesive copolymer prepared in PREPARATIVE
METHOD 2 above, 1.5126 g isostearic acid, 2.0075 g ethyl oleate, 0.3021 g glyceryl monolaurate, 0.2936 1-isobutyl-1H-
imidazo[4,5-c]quinolin-4-amine (micronized) and 23.7 g of 90:10 ethyl acetate: methanol was placed in a small glass jar. The
jar was placed on a horizontal shaker and shaken at room temperature for about 13 hours. The formulation was coated at a
thickness of 20 mils onto a 5 mil Daubert 164Z liner. The laminate was oven dried for 3 minutes at 105°F., for 2 minutes at
185°F., and for 2 minutes at 210°F. The resulting adhesive coating contained 59.1 percent 93:7 isooctyl acrylate:acylamide
adhesive copolymer, 15.0 percent isostearic acid, 20.0 percent ethyl oleate, 3.0 percent glyceryl monolaurate and 2.9 percent
1-isobutyl-1H-imidazo[4,5-c)quinolin-4-amine. The material was then laminated with 3 mil low density polyethylene backing
and die cut into 2.056 cm.sup.2 patches.

EXAMPLES 18-20

Pressure-Sensitive Adhesive Coated Sheet Materials Prepared Using Unmicronized 1-isobutyl-1H-imidazo[4,5-
c]quinolin-4-amine

[0170] Using the general method of Example 17 the formulations shown below are prepared. 1-Isobutyl-1H-imidazo[4,5-
clquinolin-4-amine or 1-(2-methylpropyl)-1H-imidazo[4,5-c]quinolin-4-amine that had been ground with a mortar and pestle
was used. The adhesive was the 93:7 isooctyl acrylate:acrylamide copolymer prepared in Preparative Method 1 above. The
solvent was 90:10 ethyl acetate:methanol. All formulations in the following Table 8 were mixed at room temperature.

Table 8

Example 18 Example 19 Example 20
1-isobutyl-1 H-imidazo[4,5-c]quinolin-4-amine 5.0 3.0 3.0
Ethyl oleate 51 5.0 8.0
Isostearic acid 10.0 10.0 6.0
Oleic acid 20.0 20.0 13.0
Glyceryl monolaurate 1.5 1.5 1.5
N,N-dimethyldodecylamine- 1.0 1.1 3.0
N-oxide Adhesive 57.4 59.3 65.4

EXAMPLE 21

[0171] A formulation with the same components in the same proportions as Example 18 is prepared using a different method.
The 1-isobutyl-1H-imidazo[4,5-c]-quinolin-4-amine or 1-(2-methylpropyl)-1H-imidazo[4,5-c]quinolin-4-amine was combined
with the oleic and isostearic acids and shaken at 40°C. until there was complete dissolution of the 1-isobutyl-1H-imidazo-[4,5-
clquinolin-4-amine or 1-(2-methylpropyl)-1H-imidazo[4,5-c]quinolin-4-amine. The remaining ingredients were added and
shaken a 40°C. for 72 hours. Patches measuring 2.056 cm.sup.2 were prepared by the general method of Example 17.

EXAMPLE 22
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[0172] A mixture of 2.4734 g 1-isobutyl-1H-imidazo[4,5-c]-quinolin-4-amine or 1-(2-methylpropyl)-1H-imidazo[4,5-c]quinolin-4-
amine, 3.3315 g isostearic acid and 6.6763 g oleic acid is prepared. To 1.8738 g of the above mixture was added 2.8750 g of
the 93:7 isooctyl acrylate:acryamide adhesive copolymer prepared in Preparative Method 2 above, 0.2548 g of ethyl oleate,
0.0510 g N,N-dimethyldodecylamine-N-oxide, 0.0820 g glyceryl monolaurate (from Lauricidin, Inc.) and 14.0457 g of 90:10
ethyl acetate/methanol. The above was shaken for 30 hours at room temperature on a horizontal shaker. Transdermal

patches were then prepared generally according to the procedures of Example 17.

EXAMPLE 23

Topical Imiquimod Phamaceutical Cream Formulations

[0173] Creams are prepared in accordance with the present invention using the ingredients shown in this Example 23.

[0174] The materials listed below in this Example 23 are combined according to the following procedure to make cream

formulations in the following Table 9 of this Example 23:
Table 9. Lower Dosage Strength lmiquimcd Formulations

| Excipients Ywlw [ %wiw | %wiw [ %wiw | %wiw | %wiw |
Formulation 1 2 13 4 5 6

Fatty acid* 1500|1500 {1500 |20.00 [1500 |20.00 |
Cetyl alcohol 220|220 220 [220 220|220
Steary! alcohol 310 1310 {310 ]3.10 310 [310

| White petrolatum  [1.00  [300  [2.00 [3.00 600 ]3.00

| Polysorbate 60 3.40 340 [340 [340 3.00 3.00
Sorbitan o .

Moriostearate _|0.60 060 |0.60 |0.60 1.00 1.00_ |
Glycerin 200 {200 500 1200 |s500 |300
Xanthan gum 050 {050 [050 [050 075|075
Purified water 68.98 (6698 |64.98 {6198  |60.73 |60.73
Benzyl alcohol 200 J200 (200 [200 200 1200
Methylparaben 0.20 620 020 020 0.20 0.20
Propylparaben 0.02 0.02 0.02 002 |00z 0.02
Imiquimod 1.00 100 ]1.00 |1.00 100|100
Total 100,00 | 100.00 [ 100.00 | 100.00 [ 100,00 | 100.00
Excipients — Thwiw Towiw [ %wiw | %wiw | %wiw Ywhw__|
| Forrpulation |7 8 9 10 11 12

| Fatty acig® 115.00 [ 1500 [15.00 [2500  [18.0  |25.00
Cetyl alcohol 1220 220 (220 1220 [220 {270
Steanyl alcohol 310 1310 310 - [310 |3.10 [380 |
White petrolatum _ [3.00  |600 [6.00 300 500  |3.00
Polysorbate 60 3.40 340 300 - 1340 [3.00 [340 |
Sorbitan " - R
Monostearate 0.60 0.60 _|1.00 _10.50 1.00 0.60
Glycerin 200 [500 1500 200 [500 [2.00
Xanthan gum 050 |050 |050 050 |050  |050 |
Purified water 66.98 60.98 | 60.98 |57.08 58.98 |55.78

| Benzyl alcohol 200 200 [200 [200 200 {200
Methylparaben 0.20 0.20 0.20 0.20 0.20 0.20
Propyiparaben 0.02  |002 Joo02 o002 [002 [002
Imiquimed 100 ]1.00 [100 [100 [100 [1.00

| Total 100.00 | 100.00 {100.00 [ 100.00 | 100.00 | 100.00 |
[Excipients Towiw [ %wiw__ 1 %wiw_ | %wiw | %ewiw | %wiw
Fomulation 13~ 114 15 16 77 118 ]
Fatty acid* 25.00_ | 15.00 |20.06 |[20.00  120.00_}20.00 |
| Cetyl alcohol 220 200 |220 [220 [220 {220
["Stearyl alcohol 310 200 310 [310 310 _ [3.10

| White pefrolatum | 3.00 340 1500 [300 500 |3.00
Polysorbate 60 340  |380 1340 340 1340 | 340
Sorbitan

Monostearate 060 (02 (060 0.60 0.60 0.69




| Glycerin 2.00 3.U0- 2UU [ 5.WY .U 40|
Xanthan gum '1.00 0.30 0.50 |0.50 0.50 0.50
Purified water 5648 |67.08  |59.98 [58.98 |56.98 |61.98 |
| Benzyl alcohal 200 [200 (200 [200 {200 1200
Methylparaben 070 (020 [020 020 1020 [0.20 |
| Propylparaben 002 |002 |002 |002 _[0.02 [0.02
Imiguimod - "{%00_ {100 _[1.00 {100 _[1080 [1.00 _|
[Total “1106.00 | 100.00 (100.00{100.00_{100.00 | 100.00
[ Excipients Y%whv | %whw | %whw | Ywiw | Yewiw Yowdw
[ Formulation 19 20 21 2 23 A
Fatty acid* 1500 | 1500 [1500 [20.00 [1500 {20.00 |
Cetyl aicohol 220 [220 |220 |220 |220 2.20
Steary) alcohol 310 {370 ]340 1310 }310  }3.10
| White petrofatum 100|300 [200  |300 |6.00 300
Polysarbate 60 340 340 [340 ]340 [3.00 3,00
Sorbitan
| Monostearate 060 -1 0.60 0.60 0.60 1.00 1.00
Glycerin {200 200 |500 }200 [500 3.00
Xanthan gum 050 (050 [050 [0.50 075 0.75 |
Purfiedwater 6873 [66.73 6473 |6173 |6048  [60.48
Benzyl alcohol 2000 [200 (200 [2.00 |200 2.00°
Methylparaben 020 [020 [020 [020 [020  [020
Propylparaben 0.02 0.02 0.02 1002 0.02 0.02
| Imiquimed 125 1125 |125 125 [125 125
| Total 100.00 | 100.00 | 160,00 | 100.00 | 100.00 _| 100.00
[ Excipients T T%wiw | Yowiw [ Gewlw | Sewiw [ %ewhw | %owiw_|
Fomuation |25 |26 |27 |28 _j29 _ |30
Fatty acid® ~ T 7]1500 {1500 | 15.00 ]25.00 | 18.0 2500 |
Cetyl alcohol 220|220 1220 [220 {220 270 ]
| Steary! aicohol 310 (310 {310 (310 _[310 (380 _
[ White petrolatum 300  |600 [6.00 {300 {500 300 |
Polysorbate 60 (340 {340 [3.00 340 |300 340 |
Sorbitan
Monostearate 060 060 100 {050 {100 0.60
Glycerin 200 (500  |500 [200 {500 2.00
Xanthan gum_ 050 (050 [050 [050 1050 0.50
Purified water 6673|6073 [60.73 [56.83 15873 (5553
| Benzy! alcohol 1200 1200 [200 [200 {200  [2.00
| Methylparaben 0.20 {020 020 020|020 _|020 |
Propylparaben 0.02 0.02 0.02 002 j0.02 {002
! fmiguimod 1125 1.25 125 125 (125 1.25
[Ioial 1100.00" | 100.06 | 100.00 [100.00°_{100.00 [ 100.00
| Excipients Yowlw | Sewdw | Yewiw. | %wiw | Yowiw. _“/gw/v_v%
| Formulation 31 32 33 | 34 35 36
Fatty acid”® 25.00 115.00 |20.00 |20.00 |20.00 20.00%
Cefylalcohol  __ [220 [200 1220 1220 4220 1220 _
| Stearytalcohol 310|200 310 [310 {310 3.10
White petiolatum 3.00 340 5.00  13.00 {5.00 3.00
| Polysorbate 60 1340 ]380 [340 [340 _[340 ]340 |
Sorbitan ’
Monostearate 0.60 02 060 060 1060 | 0.60
| Glycerin 200  [300 200 |580 |500 {200 |
Xanthan gurn 100 (030 ]050 [050 |050 050
| Purified water 56.23 (6683 |59.73_|58.73 | 56./3__ 161,73
Benzyl alcohol 200  |200  |200 [200 |2.00 2.00
Methylparaben 0.20 0.20 020 {020 0.20 0.20'.
Propylparaben 002 {002 002 {002 [002  |0.02
Imiquimod 125 1125 125 1125 1125 1.25 |
Total 100,00 | 100.00 | 100.00 { 100.06 | 100.00 _| 100.00 |
[ Excipients ) Gwiw | Tewhw | %owiw | %wiw | %wiw | Y%ewlw
Formulation 37 38 39 40 41 42
Fatty acid” 1500 | 1500 |1500 {2000 |15.00 |20.00
Cetyl alcohol 220|220 [220 {220 [220 2200
Steary! aicohol 3.10 310 ]3.10- p3:10 3.10 3.10
[ White petrofatum 100|300 [200 ]300 600 3.00
Polysorbate 60 3.40 3.40 340 |3.40 3.00 3.00
Soriiton — ¥
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Monostearate 0.60 0.60 0.60  {0.60 1.00 1.00
Glycerin - 2.00 2.00 5.00 1{2.00 500  [3.00
Xanthan gum 050 050 |0580 |050 |0.75 0.75
| Purified water 6848|6648 |64.48 16148 [6023 6023 |
Benzyl alcohol 200 |200 200 {200 {200 2.00
Methylparaben 0.20 020 1020 0.20 0.20 0.20
Propylparaben 0.02 0.02 0.02 0.02 0.02 0.02
Imiquimod 1.50 1.50 1.50 1.50 1.50 1.50
Tofal 100.00 | 100.00 |100.00 | 100.00 |100.00 | 100.00
[Excipients _ | hwiw | Yowiiw | Sowhw | Sewiw | Sewiw | Sowiw_|
Formulation 43 44 45 46 47 48

| Fatty acid" 15.00 | 15.00 |15.00 [2500 |18.0 25.00
Cetyl alcohal 2.20 2.20 2.20 2.20 2.20 2.70
Stearyl alcohol 3.10 310 3.10 3.10 3.10 3.80
‘White petrolaturm 3.00 |86.00 6.00 |3.00 5.00 3.00
Polysorbate 60 3.40 3.40 300 [340 3.00 3.40
Sorbitan
Monostearate 0.60 0.60 1.00 ] 0.50 1.00 0.60
Glycerin 2.00 5.00 500 |2.00 500 200
Xanthan gum 0.50 0.50 0.50 0.50 0.50 0.50
Purified water 66.48 |60.48 |6048 |5658 |58.48 55.28
Benzyl alcohol 2.00 200 {200  [200 2.00. 2.00
Methylparaben - 020|020 |020 |020 020  |020 |
Propylparaben 0.02 0.02 002 0.02 0.02 0.02
Imiquirnod 1.50 1.50 1.50 1.50 150 1.50

| Total 100.00_| 100.00 | 100.00 | 100.00 | 100.00 | 100.00
[Excipients | Yowiw [ %wlw | %wiw | Yowhw | Sowlw | %owiw_|
Fommulation 49 150 51 52 |83 .

[Falyacid® 2500 [ 1500|2000 [20.00 [20.00 _[20.00 ]
| Cetyl alcoho! 220 [200 _|220 |220 _|220 2.20
Stearylalcohol 1310 [2.00 _ |310 310 |3.10 3.10
White petrolatum 3.00 1340 5.00 |3.00 500 [3.00
Polysorbate 60 [340 1380  |340 340 340  |340
Sorbitan

Monostearate 10,60  [0.2 1060 [060 060  ]0.60

| Glycerin 200 |300 |200 |500 508 2.00 |
anthangun __ [1.00 030 [050 |050 }050 050 |
Purified water 55.98 66.58 59,48 |58.48 %.48 61.48
tB_enzyl alcohol __{:2.00 200 1200 2.00 2.00 2.00 .
Methylparaben 0.20 020 020 |0.20 0.20 0.20 —
Propylparaben 0.02 002 |0.02 00?2 0.02 - 0.02
imiquimod 1.50 1.50 150 (150 . [1.50 1.50 |
| Total 100.00 | 100.00 | 160.00 { 100.00 {100.00. _{ 100.00 |
| Excipients Sbwiw | Tewiw | Sowlw | Y%wilw | Yewiw YoWiw |
Formulation 55 |56 57 58 R
Fatty acid* 15.00 | 15.00 | 15.00 12000 ]15.00 ]20.00
Cetyl alcohal 220 1220 220 [220 220  |220
Steary! alcohol 3.10 310 310 |3.10 310 310
White petrolatum 1.00 3.00 2,00 {3.00 FG.OO 13.00 |
Polysorbate 60 340 (340  [340 [340  [3.00 300 |
Sorbitan
Monuslearate 0.60 060 _ |0.80 060 | 1.00 1.00

| Glycerin 200 1200 5.00 200 500 300 |
Xanthan gum 0.50 0.50 050 1050 0.75 0.75
Purified water 6823 |66.23 |64.23 |6123 [59.98 59.98 |
Benzyl alcohol 200 |200 |200 |200 .|2.00 2.00

| Methylparaben - 0.20 0.20 0.20 020 " 0.20 0.20

| Propylparaben [0.02 |00z _|002 [002 |0.02 |0.02 |
Imiquimod 1.75 1.75 1.75 1.75 1.75 1.75
Total 10000 {100.06_[100.00 | 100.00 | 100.00 100,00

[ Excipients Toowiw [ Towiw | %owiw ] Yowiw_ | %owlw__| Yowhw_]
| Formulation (61 62 |63 |64 65 66
(Faltyadd” [ 1500 |[1500 |15.00 |25.00 |18.0 25.00

| Cetyl alcohol 2.20 2.20 220 1220 220 270
Stearyl alcohol _ [340 |30 {310 310 1310 _ 380
| White petrofatum 300 . |6.00 1600 [300 |500 3.00_|
Polvsorbate 60 3.40 3.40 3.00 {340 3.00 340
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Sorbitan
Monostearate 060 1060, |1.00

| Glycerin 200  [500 (500

| Xanthan gum, 10.50 050  [0.50

Purified water 16623 | 6023 |60.23

| Benzyt aicohol | 2.00 200 200

| Methylparaben 0.20 0.20 0.20

Propylparaben 1 0.02 | 0.02 0.02
imiquimod 175 175|115
Total _ {100.00_[160.00 §100.00
E)(a;)TerE T %whw | Y%wiw | Y%ow/

| Formulation {67 68 69
Fatty acid* 2500 ]1500 [20.00

 Cetyl alcohol 2.20 200 1220
Stearyl alcohol 310|200 [3.10
White petrofatum 3.00 3.40 5.00
Polysorbate 60 340 3.80 3:40

-| Sorbitan
Monostearate 060 102 0.60

| Glycerin 2.00 3.00 2.00 B
Kanthangum (100 1030 0.50 10.50 0.50 0.50 |
Purified waler 5573 166.33 |59.23 |58.23 196.23 _ |6123 |
Benzyl alcohol 200 200 _[200 [2.00 1200 200 |
Methylparaben 020 1020 {020 1020 020 0.20

| Propylparaben 1 0.02 Q.02 0.02_ {0.02 002 0.02
Jmiquimod 175 (1756 (175 175 _[1.75 175 |
{ Total 100.00 {100.00 [ 100.00 | 100.00 | 100.00 | 100.00
Excipients %wiw | %wiw | %wiw | %wiw | %owiw Sowiw

| Formutation 73 74 |75 76 77 |8

| Fatty acid* 1000 [1250 [25.00_|10.00 |15.00 | 20.00
Cetylalconol  [220  |220 270 [400 [400 {220

| Stearyl alcohol 310 (310 380 200 200 3.10

| White petrolatum 500 500 1300 |340 |280 _ 13.00

| Polysorbate 60 340 134c_ [340 [380 _[3.00 3.00
Sorbitan

| Monostearate 1060|060 1060 [1.00 |100 1.00
Glycerin — |500 500 [200 [400 |300  [300

| Xanthan gum 0.50 1050 0.50 10.30 0.70 0.76
Purified waler | 6598|6348 |54.78 |70.28 |64.28 _|59.73 |
Benzy! alcohol 1200~ 200|200 |200 _|200  |200
Methylparaben 0.20 0.20 020 {0.20 0,20 1020

| Propylparaben 10.02 002 10,02 0.02 0.02 0.02 |
| Imiquimod 200|200 (200 [200 {200 200
Total [100.00 | 100.00 [ 100.00 [100.00 |100.00 | 100.00
Excipients 1 owhw | %wiw Yowiw | Yowiw Fowlw Yowlw

| Farmulation 79 80 81 82 |83 84 |
Falty acid* {10.00 12.50 2500 110.00 15.00 25.00
Cetyl ajcohot 2.20 2.20 270  [4.00 4,00 270
Stearyl alcohol 310 1310 |380 [200 200  |380
White petrofatum 5.00 500 13.00 340 2.80 300 |
Polysorbate 60~ {340 {340 340 |3.80 300 3.40
Sorbitan
Monostearate 1060 1060 060 11.00 1.00 . 060 |
Glycerin 500 500  [2:00 (100 [300  [200 |
Xanthan gum 050 J050 050 [030 _[070 | 0:50
Purified water 5598 |63.48 |54.78 17028 |64.28 54.78

| Benzyl alcohol 2.00 200 2.00 1200 2.00 | 2.00
Methylparaben 0.20 0.20 020 1020 0.20 O.ZO‘T
Propylparaben 0.02 0.02 0.02 0.02 0.02 0.02
Imiquimod 200 1200 ]2.00 200 |200 2.00
Total 100.00 | 100.00 | 100.00 | 100.00 | 100.00 { 100.00 |
_Excipients Ywiw | Sowhw | %wiw | Yowlw | Sewlw | Yowhw_]
Formuktion |85 |86 |87 |88 |89 %
Fatty acid* 2500 [15.00 [20.00 [20.00 |20.00 | 20.00
Cetyl alcahol 220|200 [220 |220 [220 220 |
Stearylalcohol (340|200 |30 340 (310 3.10
[White petrolatum | 3.00 1340 {500 [300  |5.00 3.00
[Davienrhataan 240 a0 {R4an  T34n 24N 240
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Sorbitan ’

| Monostearate 060 |02 060 [0.60 {060 0.60

[ Glycerin 200|300 |200 {500 |500 2.00

| Xanthangum ___ |100 __[0.30 [050 [050 [050  [0.50 |
“Purified water 5548|6608 |5898 |5798 (5598 _|60.98

| Benzyl alcohol 200|200 [200 [2.66 .|2.00 fﬂ“ﬁ)’o@
Methylparaben 1020 [020  [020 {020 020 ‘w_"o,éﬁﬁJ
Propylparaben 10.02 - [0.02 0.02. 1002 0.02 0.02
limiquimod 1200|200 [200 [2.00 1200  |200
Total [100.00 [100.00 | 100.00 { 100.00 |100.00 _|100.00
Excipients %wiw | %whw | %ewlw | %ewiw | Sewiw | %ewiw
Formulation 91 92 93 94 95 96
Fatly acid* 15.00 |12.50 2500 |15.00 | 1000  [20.00
Cetyl alcohol 220 220 ][220 200 |2.00 2.20
Stearyl alcohal 310|310 [310 [200  [240 3.10
White petrolatum {600 [500 [300 [340 |2380 3.00 |
Polysorbate 60 300|300 (340 |380 (380  [300
Sorbitan '

Monostearate 1.00 | 1.00 0.60 |0.20 1.00 1.00
Glycerin 500 |[500 [200 [200 ]300 3.00
Xanthan gum 1.00 0.50 100 1030 0.30 0.75
Purified water [B023 |6323 [5523 |66.83 |70.23 | 59.48
Berzy! alcohol 100|200 [200 [1.00 |200 2.00 |
| Methylparaben 0.20 020 020 [020 0.20 0.20
Propylparaben __ |002__|002 _ |002 002  |002 0.02
Imiquimod 225 225 [225 1225 |225 2.25
| Total 100.00 | 100.00 | 100.00 | 100.00 {100.00 | 100.00
[ Excipients Sowho | owitw [ Yowhw_| Shwhw | %owhy | %wiw
Formulation 97 - |98 |99 100 101 102 |
Fatty acid* 1500 |12.50 (2500 (1500 [10.00 2500
Cetyl aicohol 220 [220 [220 1200 [200 270 |
Steary! alcohol 310 [310 {310 [200 [240 ]380 |
White petrolatum 600|500 |200 |340 230  |3.00
Polysorbate 60 300 |300 ]340 [380 ]380 340 )
Sorbitan

Monostearate 1.00 1.00 0.60 ] 0.20 1.00 0.60
(Glycerin 500 |500 |200 ]300 300 2.00
Xanthan gum 1.00 050 |1.00 0.30 0.30 0.50
‘Purified water 6023 [6323 5523 [6683 7023 | 54.53
Benzyl alcohol | 100 200 200|100 2.00 | 2.00
Methylparaben 020 [020 020 [020 [020 0.20
Propylparaben 002 _|002 002 [002 {002 0.02
[imiquimod 225 [225 [225 [225 225 275
| Total ~ |100.00 |700.60_| 100.00 | 100.00 |} 100.00 [ 100.00
| Excipients. _ [ %wiw ohwiw [ %wiw | Ywiw | Yowiw RE
Formulation 103|104 [105 | 106 107 108__|
(Fatty.acid” 2500|1500 |20.00 |20.00_)20.00 ] 20.00
[ Cetyialcohot_____ [220 200 [220 220 |220 1220
| Stearyl alcohol 310|200 |310 {310 310 ]330 |
White petrolatum 3.00 ]340 |500_ ]3.00 1500 300
| Polysorbate 60 340 (380 (340 (340 1340 {340 |
Sorbitan i I
Monostearate 0.60 0.2 0.60_ {0.60 0:60 0.60
| Giycerin (200 [300 {2.00 |5.00 500 _ |2.00
Xanthan gum 1.00 1030 1056|050  [0.50 050 |
[ Purified water 5523 16583 |56.73 |57.73 |5573 |60.73
Benzyl alcohol 200 200 200 [200 |200 200
'Methylparaben 020 [0.20 1020|020 020 _ [020 |
Propylparaben 002 002 1002 1002 [002 _[002
Imiquimod 225 225 225 1225 _ {225 225 |
[ Total 100.00 | 100,00 | 100.00 | 160.00 | 106.00 | 100.00 |
; Exciolents ﬂw/w Sowiiw +M

Formufation 109 (110 111

[ Fatty acid®__ [15.00 {1500 [ 15.00

{Cetyl alcohol 220 220|220

Pteary! alcohol 310|310 [310

White petrolatum 250 300 [200
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Polysorbate 60 3,40 3.00
Sorbitan ' )
| Monostearate 0.60 1.00
Glycerin 5.0 1200 5.00
Xanthan gum 0.50 0.756
Burified water 6048 | 59.23
Benzyl alcohol | 2.0 2.00 2.00 .
Methylparaben 1020 fo20 ]
_Pﬁ)‘;)yiparalgel 002 {002
| tmiguimod L 250 1250
[ Total 100.00 | 100.00 |
Excipients_ [Sowiw | %owiw | %wiw | Yowiw_ | Yawiw | %wiw
| Formulation 115 116 1471181119 120
Falty acid” 3500 ]3500 [15.00 ]25.00 }18.0 25.00
Celyl alcohol 220 [220 |220 220 220 270
| Stearyl.alcohol 1310 {310 310 {310 [3.10 3.80
White petrolatum | 3.00 _|600 600|300 500 300 |
Polysorbate 60 340 [340 _ |300 |340 |3.00 340
Sorbitan T
Monostearate __ |060 1060 [1.00 [050 {100 0.60
| Glycerin i 200 1500 |500 |2.00 500 2.00
Xanthan gum {050 |050 _ |050 050 )0.50 050
Purified water | 6548 | 59.48 |50.4B | 5558 | 5748 | 5428
"Benzyl alcohal 200 1200 |200 |200_ {2.00 2.00
| Methylparaben 020|020 020 020 020  |0.20°
| Propylparaben | 0.02 002 1002 }0.02 0.02 1 0.02
| Imiquimod 1250 |250 [250 {250 |2.50 2.50
| Total 1100:00 | 100,00 | 100.00 | 100.00 | 100.00 | 100.00
LF_xcigients_  Twiw [ Yewiw owhw_| owivi Yowiw | Yowiw_|]
Formulation VAl 122 123 124|126 126
Fatty acid" _ 2500 ]15.00 |20.00 [2000 ]20.00 |2000
| Cetyl alcohol 220 1200 220 [220 |220 220
Stearyl alcohol 340 200 |310 |30 {310, 1310 |
| White petrolatum 3.00 340 5.00 |3.00 5.00 3.00 -
Polysorbate 60_ 340|380 [240 |340 [340 340 |
I'Sorbitan
Monostearate 060 {02 060 |060 10560 060 |
Glycerin 200 [300 [200 [500 [500  |200
Xanthan gum 100 (030|050 (050 1050 {050
Puiified water | 5498|6558 | 5848 |57.48 |5548 6048 |
Benzyl alcohol 200 {200 |200 [200 200 2.00 |
Methylparaben 1020  Jo2n  |020 J020 _[020 _|020 |
Propylparaben __10.02 _ |002 _ |0.02 (002 002 002 |
| Imiquimod 250 {250 {250 (250 1250 _ [250 |
Total 100.00 | 100.00_| 100.00 | 100.00 | 100.00 | 100.00
“Excipients %wiw | %ewliw | Yewiw | Sewhw | %wh %why_|
Formulation 127 128 129 1130 131 132
Fatty acid* ~Tis00 1800 [1500 J2000 [12.50 |20.00
Cetyl alcohol 200|200 200 [2.00 {220 2.20
| Stearyl alcohol 200|200 [240 [240 [3.10 3.10
White petrolatum 340 2.80 3.40  _|2.80 5.00 3.00
| Polysorbate 60 300|380 {300 300 {340 3,00
Sorbitan ﬂ
Monostearate 1100 1.00 020 020 0.60 1.00
| Glycerin 300|200 100 [300 [6.00 3.00
Xanthangum | 030 070 070 [030 {050 _ |075
Purified water 6508|6248 |67.08 |61.08 [6148 |58.73
|Benzylalconol _ [200 |200 1200 1200 }200 2.00
Methylparaben 020|020 |020 [0620 [0.20 020
Propylparaben 0.02 0.02 002 1002 -{0.02 0.02 |
Imiquimod 300 ;300 3.00 (300 3.00 3.00
[ Totel 100.00 | 100.00_| 100.00 | 190.00 [ 100.00 | 100.00
Excipients Y%why | %ewiw | Yowiw | %wiw | Y%wiw Yowiw
[ Formulation _[133 {134 (135|136 |137 _|138 |
Fatly acid® 1500 1800 _[15.00 |20.00 1250  |35.00 |
Cetyl alcohol 200 ]200 1200 [200 220 270 |
| Stearyl alcohol 200 |200 [240 [240 [310. |3.80
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White petrolatum 3.40 2.80 340 (280 _ |5.00 3.00 |
| Polysorbate 60~ [3.00 {380 300 1300  [340 . [3.40
Saorbitan .
 Monostearate 1100 [100 [020 [0.20 060 0.60
Glycerin 3.00_ 200 [1.00 {300_ 600 1200
| Xanthan gum 030 - 070 070 [030_ [050 _|050
Purified water 6508 16248 |67.08 |61.08 6148 _ 153./8 |
Benzyl aicohol 200  [200 {200 [200 {200 2.00
Methylparaben 0.20 020 (020 [020 0.20 620
| Propylparaben__ ~F0.02 002 J002 |002 002  [002 |
Imiquimed 1360 _ (2.0 13.00 1300 300 300 |
(Jotal 100.00_| 100:00 | 100.00 | 100.00 ¢ 100.00 | 100.00 |
Excipients 1 Yewhw | Yowiw | %wiw | Yow Yowhw | Yowiw__ | Sowlw
J Formulation 139 140 [ 141|142 113 144
Fatly acid* ~[2500_ | 1500 |20.00 |20.00 [20.00 | 20.00
| Cetyl alcohol J220 1200 220 |220 [220 220 |
Steanyialeohl {310 (200 340 [310_ {310 1310 |
White petrotatum 300|340 500 [300 |500  |300
Polysorbate 60 3.40 3.80 3.40 | 3.40 3.40 3.40
Sorbitan -
Monostearate 0.60 0.2 0.60 0.60 0.60 0.60
Glycerin 200|300 (200 (500 [500 2.00
| Xanthangum  ]1.00 0.30 0.50 ]0.50 0.50 0.50
Purified water 5448 |6508 |57.98 |56.98 |54.98 | 59.98
 Benzyl alcohol 1200 |200 |200 [2.00 2.00 2.00
Methylparaben - 0.20 0.20 620 [0.20 0.20 020 |
Propylparaben | 0.02 002 002 002 |0.02 0.02
Eniguinm__ — 1300 [3.00 ]300 (300 300 ]300
Total 100.00 | 100.00 | 100.00 | 100,00 [ 100.00 | 100.60
Excipieits [Gowhv | Fowiw__| Yowhw | Towlw | Yowhw [ %whv_|
Fonmulation ] 145 146 147 148 | 149 |60 ¢
Fatty acid’ 15.00 | 20.00 | 1500 [20.00 [10.00 | 20.00 |
| Cetyl alcohol 200|260  [400 (400 [220 2.20
| Stearyl alcohol 2.00 240 240 |240 3.10 340 |
White petrofatum __[340  [280 250 (340 _|500 3.00
| Polysorbate 60 300 1300 ]300 [380  [340  ]3.00
Sorbitan 060
Monostearate 1.00 0.20 100 {100 |~ {100
Glycerin 300  [300 100 300 |500 3.00 |
Xanthan gum 030 030 [030 |070 1050 075 |
Purified water 64.83 | 60.83 6533 [57.23 |64.73 [5848
‘Benzyl alcohol 2.00 200 1200 }1.00 2.00 2.00
Methylparaben 020 _|020 020|020  ]020 020 |
 Propylparaben 0.02 0.02 0.02 1002 1002 0.02 |
Irmiguimod 325 1325|325 {325 325 3,25
[ Total 100.00 | 100.00 | 100.00 | 100.00 [ 100.00 | 100.60
Excipients Swiw | Swiw | %ewlw | Yowlw : %wiw | %ewiw_|
Formulation 151 152 153 154 155|156
| Fafty acid® 1500 |20.00 [1500 [20.00 [10.00 _|25.00
[ Cetyl alcohol 200 |200 |400 [400 - [2.20 2.70
| Stearyl alcohol 1200 240 240 240 3.10 3.80
White petrolatum 340 280 [250 |340 |5.00 3.00
| Polysorbate 60 3.00 3.00 300 {3380 3.40 3.40
Sarbitan 0.60
Manostearate 1.00 0.20 1.00  [1.00 060 |
Glycerin 13.00 3.00 1.00._[3.00 500 200 |
Xanthan gum 030 {030 (030 |070 ]0.50 050
Purified water | 64,83 | 00.83 _[6533 |57.23 [6473 _ |53.53
'Benzylalconol | 200 200 200 100 {200 1200
| Methylparaben 020 1020 (020 [020  |020  [0.20
| Propylparaben 1 0.02 0.02 0.02 10.02 J 0.02 0.02
[miquimod 325 |325 1325 1325 |3.25 325
Total ]100.00 | 100.00 |100.00{100.00 |100.00 | 100.00
Exciplents Swiw__ | Tewhw | Sewhw | Fowlw
IFormulation 158 159 160 161
Fatty acid® _ 1500 [20.00 |20.00 [20.00
Catl alcohol 2.00 220 220 J220 22
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Stearylalcohol | 3.10 200 ]340 |30  ]3.10 3.10
White petrolattm 3.00 340 500 300 5.00 3.00
Polysorbate 60 | 3.40. 380|340 ]340  !3.40 340
Sorbitan '
| Monostearate 1 0.60 0.2 0.60 | 6.60 0.60 060 _|
Cycerin 200|300 _|200 [5.00 500 [200 |
|-Xa nthang m 1.00 0.30 0.50 0.50 050 | 0.60
: Purlfed water _ 15423 6483 [59.98 |5673 (5473 50.73 |
| Benzylalcoho! | 2.00 200 200 1200 2.0 200 |
Methylparaben _ 10.20 020 [0.20 [0.20 [0.20 020 |
Prepylparaben 0.02  0.02 0.02  (0.02 0.02 0.02 |
Imiquimod. 3.25 3.25 325 1225 3.25 3.25
Totsl 10000 10000 |100.00| 10000 [ 100.00 {100.00
| Excipients Yewiw wiw | Yowhw | %ewiw _ | Y%ewhw [ %wiw |
Formulation 163|164 | 165 | 166 167 168 |
Fatty acid® 1500|1000 | 1250 |19.00 |20.00 _ [20.00 |
Cetyl alcohal 200|220 |220 |220 [2.20 220
Stearyl alcohol 240 . 310  13.10 3.10 3.10 3.10 |
‘While petrolatum | 3.40 500 (500 (3.0 [3.00 _ [300
Polysorbate 60 3.00 340 400 |340 [340  |3.00
Sorbitan 060 | 0.60
| Monostearate 1 0.20 . A 0.60 0.60 1.00
Glycerin 1.00 4.00 500 {200 6.00 3.00
Xanthah gum 0.70 1 0.50 0.50 10.50 0.50 0.75
Purified water 66.58 16548 161.38 [60.48 56.48 58.23 |
Benzy! alcohol 2.00 200 ZOO 200 .|1.00 2.00
| Methyiparaben - 0.20 020|020 |020 |0:20 020
Propylparaben '0.02 0.02 002 1002 1 0.02 002 |
limiquimod 3.50 3.50 3.50 ]3.50 3.50 3.50
Total 100.00 | 100.00 | 100.00 [100.00 | 100.00 | 100.00
[Excipients Towlw | Sowlr [ hwjer | Yowhy T Sowtw __[ Yo
Formulation 169} 170 171 | 172 173 174
| Fatty acid® |50 |10.00 |12.50 {18.00 }20.00 25.00
[ Cetyl alcohol 200 1220 220 {220 |220 270
| Stearylalcohol | 2.40 310 310 {3 310 [310  [380 |
| White petrofatum___| 3.40 ngo_ﬁ 1500 {300 300 [300 |
Polysorbate 60 300 (340 (400 [340 340 340
Sorbitan
Monostearate. 0.20 060 060 060 |060 1060
| Glycerin_ _ 100 J400 [500 200 [6.00  |2.00
| Xanthangum __ |070 1050 050 1050 |0 1050 _]050
| Purified water 6658 16548 |61.38 16048 5648 | 5328
Benzylalcohol | 2.00 200|200 [2.00 | 1.00 2.00
P\/l‘e_i_ry_lgaiaben 020 | 020 020 10620 [020 [020 |
[Propylparaben____|0.02__10.02 1002 002 002 002 |
Jmiquimod ____[350 350 _[350 [350 [3.50 350
| Total ‘ 100.00_| 460,00 | 100.00 | 100.00_[100.00 {10000
| Excipients Yowlw | %ewhy | %whw | %wiw - | %wiw %wiw_|
Formufation 175 176 1177 [178 1179 180
Fatty acid* 25.00 15.00 ]120.00 120. DL_ZJ).OO 20.00_|
Cetyl alcohol 220 (200 [220 [220 _|2.20 220 |
Stearylalcohol ____[3.10 200 _[310 [310 [3.10 310 |
White petrolatum 3.00 340 (500 {300 1500 |3 OO
Polysorbate 60 3.40 380 1340 3.40 3.40 340 |
Sorbitan
Monostearate 060 j02  [060 |0.60 {060 060 |
|Clycerin __ ~ |2.00 |3 00 200 |500 500 1 2.00
- | Xanthan gum 1 1.60 0.30 0.50 0.50 0.50 0.50
| Purified water 5398 [6458 |5748 |5648 5448 5944
|Benzylaicohol 200 _ ]200 200 1200 1200 2.00
Methyiparaben 020 10.20 020_]0.20 0.20 0.20
| Propylparaben 1002 _J002 ]002 1002 0.02 0.02
Imiquimod 350 350 1350 13.50 3.50 3.50 J
Total 00.00_ ] 100.00 | 100.00 ] 100.00 | 100.00 | 100.00 |
Excipients Yowiw | Gawlw | %ww | %ewlw | %wiw Yowiw_ |
Formulaon 181|182 _ [183 | 184 185 186 °
Fatty acid® 'ﬂ 20,00 [2000 2500 |18.75 |20.00 |21.25
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[ Cetyl alcohol 400 [220  [220 [220 _[220 _ [220 |
Stearyialcohol 240|310 |30 1310 [310- |30
White petrolatum _ 12.80 | 300 3.00__15.00 500 1378
Polysorbate 60 [3.00 - [3.40 _ {340 [300 340 [340_
Sorbitan 7]
Monosteorate | 1.00 {060 | 060 {100 1060 1060 _
| Glycerin " ]100 |200 [200 |500 |500  ]500 |
| Xanthan gum 030 |050 |050 |050  [0.50 0,50
[Puifedwater | 6453 [5923  |5423 | 5548 [5423 [5423
Benzyl alcohol 12.00 _|200 1200 |200 2.00 200 |
| Methylparaben 020 _J020 020 }020 [020 020
| Propylparaben _ 10.02 0.02 0.02 1002 0.02 0.02
Imiquimod 3.75 3.75 375 378 3.75 375 |
| Total 1 100.00 | 100.00 |100:00 | 100.00 | 100.00 100.00 |
| Excipients Vowhw | Yowtw | Sowhw_ | Sowlw | Yowlw Yowlw
Fosmufation 187 188 189 190 191 192
Fatty acid” (2000 [20.00 |20.00 [25.00 |1875 {2500
Cetyl alcohol 2.20 220 220 ][220 2.20 270 i
Stearyl alcohol 3.10 3.10 310 {316 {310 1380 |
Wihite petrolatum 3.00 6.00 6.00 3.00 5.00 3.00
Polysorbate 60 340 340 {300 1340 [3.00 340
Sorbitan
Monastearate 0.60 0.60 1.00 | 0.50 1.00 0.60
Glycerin 200|500 500 |200 500  [200 _
Xanthan gum 0.50 10,50 0.50 {050 0.50 0.50 |
Purified water 59.23 [5323 |53.23 [5433 |5548 5303
Benzy! alcahol 2.00 2.00 2.00 2.00 2.00 200 |
Methylparaben 0.20 0.20 020 (020 0.20 0.20
Propylparaben | 0.02__ |0.02__10.02_[002 _[002 0.02
Imiguimed 1375 1375 1376 |375 375 375
Total 100,00 {10000 [100.00 [ 100.00 T 100.00 1100.00
Fxcpients | Jowiw_ | %wiw | %ewiw | %owiw | %wiw | %ewhw |
Formulation | 193 [194 ] 195 _ |19 197 198
[ Fafty acig* {2500 |20.00 .{20.00 |20.00 [20.00 |21.00
Celyiaicohol ____ |220 {400 220 [220 :220 220 |
| Stearyl alcohol 310|240 [310 {316  [3.10 310
White petrolatum 3.00 340 |5.00_|3.00 5.00 500
[Polysorbate 60 | 340|380 _ [340. 340 [340 1340 |
Sorbitan 0.60 1.00 0.60 0.60 0.60 0.60
| Monostearate __J_ N | I
| Glycerin 200 J300 }200 |500 _|5.00 5.00
Xanthan gum 1.00 070 050 [0.50 050 1050 |
‘Purified water 5373 15573 [57.23 |56. 23__] 5423 15323 |
| Benzyl alcohol 200|200 |200 1200 _|200 {200
Methylparaben 0.20 0.20 0.20__{0.20 0.20 1020
[ Propylparaben __© [0.02 _ |002 _ [002 002 002 002
Imiquirnod 375 |3715 |375 |375_ 1375 375
[Total ___ 100.00 110000 | 100.00 | 100.00 f 100.00 _{100.00 |
Excipients o Toww | %wiw [ %ewiw | %wiw Towiw o]
| Formulation 198 200 20 202 203 204 _
| Fatty acid* 20.00 12500 |22.50 |20.00 _|20.00 _ |22.50
[Cetylalcohol —|220 270 [220 400 220 220
Stearyl alcohol 310 1380 |310 |240 1310 1310
White petrolatum___| 600|300 |3.00 340 1500 ~_14.00
[ Polysorbate 60 300|340 [340 1380 [340 340
Sorbitan
Monastearate 100 {080 060 |100 060 060
Glycerin 500 {200 (200 [3.00 |2.00 2.00
| Xanthan gum 050 050 [1.00 |070 [050 050
Purified water 5208|5278 |5508 [55.48 |56.98 5648
Benzyl alcohol 2.00  |2.00 200 |2.00 200 2.00
Methylparaben 020 .- [020 _]020 |020 0.20 0.20
| Propylparaben 002 _|002 (002 [0.02 {002 0.02
| Imiquimod 400 1400 1400 |400 ]4.00 4.00
Total 1 100.00 [100.00 | 100.00 | 100.00 |.100.00 | 100.00
TV ornie T ortn V0wt ¥ Ovadon V07ivatins T 0/eiihes 1
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,;E:/\LI}JICI ns> JOVWI VY JOVV/ W /0V¥I VY /OW/ W J0Wivw __M‘V_V_'
Formulation 205 208 | 207 208 209 210
(Faftyacia" 2000|2500 |22.50 |20.00 {20.00 |2250
Cetylalcohof 1220 2.70 220 [4.00 2.20 1220 |
Stearyl alcohol 3.10 380 310 240 3.10 3.10

| White petrolatum __ [ 6.00 _[3.00 {300 {340 [500 - [4.00
Polysorbate 60 3.00 3.40 3.40 3.80 3.40 340 _|
Sorbitan

Monostearate 100 1060 {060 1100 {060  |0.60 |
[ Glycerin 500 200 |200 [300 {200 2.00

| Xanthan gurm_ 050 050 [1.00 1070 |0.50 0.50

| Purified water 5298|5278 | 5598 |5548 |56.98 |5548 |
| Benzylalcohol _~ 12.00 {200 2.00 200 2.00 2.00

| Methylparaben 020 020 j020 020 [0:20 0.20

| Propylparaben 0.02 002 1002 J002 1002 0.02__ |
imiquimod 400 400 [400 Ta00 400 4.00

| Total 110000 [100.00 |100.00]100.00 |100.00 | 100.00

| Excipients Sowiw | Yowlw | %wiw | %wiw | %ewlw | Yowlw |
Formulation 211 212 215|214 215 216
Fatty acid" 2500 |15.00_|20,00 {2000 {2000 _ |20.00
Cety! alcohal 220 J200 220 ]220 220 2.20
Stearyl alcohol 310|200 [310 |30 [3.10 3.10
White pefrolatum | 300|340 500 [3.00 |500 _ [3D0
Polysorbate 60 340|380 [340 1340 [340 340
Scrbitan

Monostearate 0.60 0.2 060 1060 1080 0.60

| Glycerin 200 300 {200 |500 [500 2.00
Xanthan gum 1.00 0.30 0.50 1050 0.50 0.50

| Purified water 5348 |64.08 [56.98 |55.98 |53.98 | 58.98
Benzyt alcohol 2.00 2.00 2.00 200 2.00 2.00
Methylparaben. 020 1020 (020 [020 ]020 0.20

| Propylparaben 002 [002 [002 {002 _[002 __ [0.02 |
Imiquimod 400 |400 [400 [4.00 |400 4,00
Total 100.00 | 100,00 | 100:00 | 100.00 | 100.00 | 106.00
Excipients Yowiw [ owiw | Towiw_| Sowhw | Sowiw | %wiw_|
Formulation ___|217 _ |218 219 _}220 |21 222
Fatty acid” 7500 |1500 |15.00 |20.00 |1500 |20.00 |
| Cetyl alcohol 220 |220 |220 [220 220  [2.20 |
| Stearyl alcohol 310 |30 1310 [3140 310  |3.10
[White petrolatum | 1.00 300|200 |300 600  |3.00

TPolysorbate 60 - | 340 | 340 1340 |340 )300 1300 |
rgo_r‘bitgn"
Monostearate 060 (060 |060 060 1.00 1.00_ |
Glycetin “1200 (200 [500 [200 1500 {300
Xanthan gum 0.50 0.50 0.50 |0.50 0.75 0.75 |
Purified water 16573 |63.73 |6173 [58.73 |57.48  |57,48
Benzyl alcohol 2.00 2.00 200 }200 2.00 2.00 |
[Methylparaben . | 020|020 020 |020 020 0.20
Propylparaben 002 ooz jo0z |00 0.02 0.02

| imiquimod 435 425 |425 425 425  |4.25
Total 100,00 | 700.00 | 100.00 | 100.00 | 100.00 | 00.00 |
Excipients Yowiw | Swiw | Yewiw | %ewiw | %owhw | %owiw
Formulation 223 224|225 226 227|228
Fattyacid 1500 [1500 1500 [2500 |180 _|25.00 4
Cetyi-alcohol 220 220 220 220 2.20 2.70

| Stearyl alcohol 310 [310 (310 [310  |310  |380 |
White petrolatum | 3.00 600 ¢6.00 |300 500 3.00 |
Polysorbate 60 | 340|340 _[3.00 [340_ 300 1340 |
Sorbitan
Monostearate | 0.60 060 |1.00 [050 1100 _ |0.60
Glycerin 200|500 |500 |200 _|500 200 |
Xanthangum _ |0.50 {050 {050 [0.50_ |0.50 050 |
| Purified water 6373 |57.73 |57.73 |53.83 [5573 5253
Benzyl alcohol 200  |200 |2.00 [200 1200  [200_|
[Methylparaben ___ (020 [020 {020 1020 {020  |0.20
_Propylparaben 0.02 0.02 0.02 [0.02 0.02 002
Imiquimod 425|425 |425 |425 [425 1425
| Total 100.00 | 100.00 | 100,00 | 100.60 | 100.00 | 100.00
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| Excipients 1 %wiw [ Y%wiw | %wiw | %wiw | %wiw | %wiw
Fommulation __ |229 230 _ |231 232 _ |233 _ |234

| Fattyacid® 2500 [1500 [20.00 |20.00 [20.0 _ |20.00
Cetyl alcohal 220 200 220 1220 }220 320

| Stearyl atcohal 310|200 ]310 |310 (310  [330 |
[ White petrolatum _ |3.00 {340 [500 300 |500 300 |
| Polysorbate 60 340 |380 [340 [340 ]340 |340 |
Sorbitan -

Monostearate 060 {020 060 060 1060 - 0.60
Glycerin 200 1300 1200 500 500 1200 |
Xanthan gum 100 030 {050 |050 [a50 0.50

| Purified water | 5323 (63.83 |5673 |55.73 |53.73  |58.73
Benzylalcohol  |2.00 {200 [200 [200 200 [200 |
‘Methylparaben 020 1020 [020 020 020 _ 020
Propylparaben 0.02 0.02 0.02 0.02 0.02 0.02
l_mi_quimﬁ"*"ﬂ.zs 425  |425 425 [425 1425
Toral 100.00 | 100.00 | 100.00 { 100.00 | 100.00 _{100.00

*The Fatty acid referenced in thisTable 9-can be; for example, linoleic acid (la), stearic acid (sa),
palmitic acid' (pa), isostearic acid (isa), unrefined vleic acid, (uoa), refined oleic acid, such as

super refined oleic acid (r0a), or miktuies thereof.

[0175] The work area, all vessels and equipment is initially cleaned prior to commencing manufacture. A 2 L glass container
and paddle stirrer blade are placed onto a balance and the weight is recorded. The paddle is then removed from the vessel.
The isostearic acid and benzyl alcohol are weighed directly into the 2 L glass container. The imiquimod is then weighed into
the 2 L glass container and a spatula is used to ensure the imiquimod is wetted with the isostearic acid and benzyl alcohol
mixture.. The 2 L container is then heated in a water bath to about 55 + 5 °C while stirring with a Heidolph mixer (Note:
aluminum foil is placed around the top of the vessel and the paddle for the mixer, to limit evaporation). The solution is visually
inspected to confirm the imiquimod has fully dissolved prior to mixing with cetyl alcohol, stearyl alcohol, white petrolatum,
polysorbate 60 and sorbitan monostearate. Cetyl alcohol, stearyl alcohol, white petrolatum, polysorbate 60 and sorbitan
monostearate are then weighed directly into the 2 L container and mixing is continued at about 55 + 5 °C until the oil phase is
completely in solution. Separately, about 2 L of water are placed into a beaker and heated to 55 + 5 °C while stirring with a
magnetic follower. Briefly, about 500 ml of the heated water is transferred into a 1 L beaker and placed into the water bath
maintained at about 55 + 5 °C. Half of the amount of glycerin required for the final formulation is then weighed into the beaker
along with the total amount of methylparaben and propylparaben to the water (where both methyl and propyl paraben are
weighed into weighing boats first, a pipette is used to remove a portion of the heated water to wash out the weighing boats to
ensure total transfer of both the propyl- and methylparaben into. the aqueous phase). The mixture is continuously stirred at
about 55 + 5 °C (this is the aqueous phase). The remaining glycerin is then added to a 28 ml vial and the xanthan gum is
added and mixed using a small overhead mixer (IKA®-Werke Lab Egg) with paddle attachment for about 10 min. The glycerin
and xanthan mixture are then added slowly into the vortex of the aqueous phase, and a further aliquot of about 20 ml of
heated water is used to rinse the vessel out into the water phase to ensure complete transfer. The water phase is then heated
and mixed at about 55 + 5 °C until the xanthan gum mixture is fully and evenly dispersed into the aqueous phase. The
temperatures of both the water phase and oil phase are both maintained at about 55 + 5 °C. The aqueous phase is then
transferred into the oil phase and the speed of the Heidolph mixer is increased during addition. The mixture is then
homogenized on high speed for about 3 min and transferred immediately back to the Heidolph mixture; however, the contents
of the homogenized sample, about 2 L, are mixed at about room temperature and allowed to cool to about 35°C. The
container and contents and the paddle from the overhead mixer are then re-weighed and the weight of the paddle and 2 L
beaker, as determined above, are subfracted to determine the total weight of the formulation remaining. The total weight
(about 1 kg) of the cream is then made up to weight with heated water (Note: water evaporated during heating, which needs to
be corrected at this point). The mixture is then transferred back onto the Heidolph mixer at about room temperature and mixed
until the temperature of the formulation is below about 28°C. The lid of the container is then placed onto the vessel and stored

at room temperature.

[0176] The lower dosage strength formulations of this Example 23 are believed to be stable and consistent with the
specifications for the commercially available Aldara® 5% imiquimod cream. More preferably, low dosage formulations of this
Example 23, especially as to those lower dosage strength formulations wherein the vehicle comprises an isostearic acid as
the fatty acid, are believed to have the following:

1. (1) Stability. The imiquimod formulations of the present invention, when they are measured on HPLC at 25°C/60%RH,
30°C/65%RH and 40°C/75%RH over, one, two, three and six months, demonstrate stability consistent with the Aldara®
5% imiquimod cream;

2. (2) Degradation Products. 'No degradation products are detected in the formulations of the present invention, at its
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current recommended storage temperatures of about 4-25 °C. In addition, there are no degradation products detected
at any of the temperatures or time points mentioned under "Stability" above, when analyzed at about 318 nm

3. (3) Homogeneity. The amount of imiquimod that is recovered from the formulations at any of the above-mentioned
temperatures and time points is between about 90 to about 110% w/w thereby demonstrating good homogeneity;

4. (4) Benzyl Alcohol Content. The formulations of the present invention are also within specifications for the Aldara® 5%
imiquimod cream, i.e., between 1.0 %w/w and 2.1 %wi/w, at any of the above-mentioned temperatures and time points
as to benzyl alcohol content.

5. (5) Microscopic Stability. There is no change in the particle size and no crystals are detected in the formulations of the
present invention when they are stored at 25°C/60%RH and analyzed over a six month period;

6. (6) Macroscopic Stability. There are no obvious physical changes in the formulations of the present invention when they
are stored at 25°C/60%RH and analyzed over a six month period;

7.(7) Viscosity. The formulations of the present invention are within the range of the specifications for the Aldara® 5%
imiquimod cream, i.e., between 2000 cPs and 35,000 cPs, when they are stored at 25°C/60%RH and analyzed over a
six month period; pH Stability. The formulations of the present invention are within the range of the specifications for the
Aldara® 5% imiquimod cream, i.e., between pH 4.0 and pH 5.5) when they are stored at 25°C/60%RH and analyzed
over a six month period;

8. (8) Preservative Efficacy Test ("PET"). The formulations of the present invention demonstrate sufficient reductions in
colony forming unit counts for each of the organisms with which the formulations are inoculated, i.e., S. aureus, E. coli,
Ps. Aeruginosa, C. albicans, and A. niger, at 2-8°C and 40°C over a 28 day test period and meet the requirements
specified in both the USP and EP.

9. (9) Imiquimod In vitro Release. The Aldara® 5% imiquimod cream releases statistically significant (p<0.05) higher
amounts of imiquimod over a 3 hour time period in comparison to the lower dosage strength formulations of the present
invention through a synthetic membrane, e.g., Microporous polyethylene film 3M No. 971 1 CoTran™. There is no
statistical difference (p<0.05) in the total cumulative amount of imiquimod that is released from any of the 3.75% w/w
imiquimod formulations. There is no statistical difference (p<0.05) in the total cumulative amount of imiquimod that is
released from any of the 2.5% w/w imiquimod formulations. The Aldara® 5% imiquimod cream also statistically
significantly (p<0.05) releases imiquimod at a faster rate over a 3 hour time period in comparison to the lower dosage
strength formulations of the present invention through a synthetic membrane, e.g., Microporous polyethylene fiim 3M
No. 9711 CoTran™. There is no statistical difference (p<0.05) between the imiquimod release rates for any of the 3.75%
w/w imiquimod formulations...There is no statistical difference (p<0.05) between the imiquimod release rates for any of
the 2.5% w/w imiquimod formulations. Thus, the greater the amount of imiquimod in a formulation, the faster and
greater the total amount of imiquimod that is released from such formulation that the amount and rate of release of
imiquimod are concentration dependant and that the rates and amounts of release of imiquimod from the formulations
of the present invention are linear and dose proportionate to the Aldara® 5% imiquimod cream;

10. (10) Imiquimod /n vitro Skin Permeation (Franz Cell Study). With respect to statistical analyses, there is no statistical
difference between the lower dosage strength formulations of the present invention and the Aldara® 5% imiquimod
cream as to the amount of imiquimod recovered from the receiver fluid, epidermis and dermis combined. Nonetheless,
there is a statistically significant (p<0.05) dose proportionate difference between the amount of imiquimod recovered
from each of the matrices with respect to the concentration of imiquimod in the lower dosage strength formulations of
the present invention and the Aldara® 5% imiquimod cream for both un-absorbed and stratum comeum. Thus there is a
linear dose release between the amount of imiquimod that is applied and recovered in each of the matrices, i.e.,
receiver fluid, unabsorbed dose, stratum comeum, epidermis and dermis.

[0177] ANOVA statistical analysis at 95% confidence level is used to analyze the stability data generated, including the data
generated for the membrane and skin permeation experiments.

[0178] It is also believed that the formulations of the present invention, including the formulations identified in this Example 23,
have Hydrophilic-lipophilic balance (HLB) values between about 12 and 15, and more preferably between about 12.4 and
about 13.4.

I. Physical Characterization and Testing

[0179] The following is conducted for physical characterization of lower dosage strength imiquimod formulations, e.g.,
formulations identified in Table 12 and Table 18, and for testing lower dosage strength imiquimod formulations, e.g.,
imiquimod formulations identified in Tables 13-17.
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(A) Analytical method-HPLC Assay

[0180] A summary of an HPLC method is provided in Table 10.
Table 10. Summary of HPLC Methodology

HPLC 9. Waters 265 (Alliance Separations module), Water 996 (Photodiode array

HPLC System detector), CPU (Compag), Software - Microsoft Windows NT Version 4.00.1381 and
Analysis software -Millenium32 Version 4.00.00.00

Column Supelcosil LC-8-DB (5mm, 15 x 0.46 cm)

Guard Column Supelguard LC-8-DB 2cm

Detection UV at 258 nm

Sample Temperature 25°C

Column Temperature 25°C

Flow Rate 2 ml/min

Mobile Phase 72:28 aqueous:ACN (1% TEA solution, 0.2% Octyl Sodium Sulfate, adjusted to pH
2.0 with H3POy4

Injection Volume 20 pl

Run Time 12 min

Needle Wash 10:90 0.1N HCl:water

(B) Preparation of HPLC Reagents

(1) Mobile Phase:

[0181] About 2.0 g octyl sodium sulfate (OSS) is weighed into a large beaker and is mixed with about 990 ml Milli-Q ultrapure
water and about 10.0 ml of triethylamine (TEA). The mixture is sonicated and stirred for about 5 min to dissolve the solids. A
pH meter is then placed in the mixture and the pH of the OSS/TEA solution is adjusted to about 2.0 with concentrated H3PQOy,

stirring continuously during the adjusting procedure. The entire mixture is then filtered through a 0.2 pym filter. The filtrate is
mixed with acetonitrile (HPLC grade) in the ratio of about 72:28 aqueous: acetonitrile by volume.

(2) Sample Diluent

[0182] About 250 ml acetonitrile (HPLC grade), about 740 ml purified water and about 10 ml of concentrated HCI are mixed
together in a 1 L volumetric flask.

(3) Receiver Fluid

[0183] About 100 ml of a commercially available standardized 1N HCI solution is diluted to about 1000 ml with Milli-Q ultra
pure water.

(4) Standards

[0184] Imiquimod standards are prepared, as described under Sample Diluent and Receiver Fluid, for stability test and
receiver for membrane release tests. Initially, a stock solution of imiquimod is prepared by dissolving about 25 mg of
imiquimod into about 50 ml| of solvent (either Sample Diluent or Receiver Fluid) to give a concentration of about 500 pg/ml in
Sample Diluent or Receiver Fluid.

[0185] A calibration range as shown in Table 11 is prepared for each HPLC run.
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Table 11. Preparation of Calibration Standards

Volume of stock solution (ml) Volume of diluent Final concentration of Test Item (ug/m1)

10 0 500

5 5 250

4 6 200

2 8 100

1 9 50
0.5 9.5 25
0.2 9.8 10
0.1 9.9 5

(5) Combination Standard

[0186] The following combination standard solution is also prepared; whereby, about 500 mg of methylparaben and about 50
mg propylparaben are weighed into a single 250 ml volumetric flask and is diluted to volume with sample diluent above, to
form the parabens solution. In addition, about 500 mg of imiquimod and about 200 mg benzyl alcohol are also weighed into a
single 100 ml volumetric flask and about 10 ml of the parabens solution is then transferred into the imiquimod/benzyl alcohol
volumetric which is made up to volume with diluent and is sonicated to dissolve fully.

(6) Impurity standards

[0187] Impurity standards are prepared separately at a concentration of about 50 p.g/ml in Sample Diluent and are analyzed
in each HPLC run. The impurity standards that are included in each HPLC run are as follows:

» N-propyl imiquimod
¢ N-methyl imiquimod
» 4-hydroxyimiquimod
» 4-chloro imiquimod

Table 12
2.5% Imiquimod Formulations 3.75% Imiquimod Formulations
235 236 237 238 239 240 241 242 243 244 181 245
%wiw § %wlw § Yow/w § %w/w § %w/w | Yow/w | %w/w { %w/w § Yow/w { %w/w | Y%w/w { Yow/w
Excipients
Isostearicacid{ 15 10 15 10 15 15 15 20 15 20 15 20
Cetyl alcohol 2 4 4 2 2 4 2 2 2 2 4 4
Stearyl alcohol 2 2 2 2.4 2.4 24 2 2 2.4 2.4 24 24
White

petrolatum 3.4 34 2.8 2.8 3.4 2.8 3.4 2.8 34 2.8 2.8 3.4
Polysorbate

60 3.8 3.8 3 3.8 3 3.8 3 3.8 3 3 3 3.8
Sorbitan
Monostearate { 0.2 1 1 1 1 0.2 1 1 0.2 0.2 1
Glycerine 3 1 3 3 1 1 3 1 1 3 1 3

Xanthangum { 0.3 0.3 0.7 0.3 0.7 0.3 0.3 0.7 0.7 0.3 0.3 0.7
Purified water { 65.58 § 69.78 § 63.78 { 69.98 { 66.78 { 65.78 { 64.33 { 60.73 { 66.33 { 60.33 { 64.53 { 55.73
Benzyl alcohol 2 2 2 2 2 2 2 2 2 2 2 2
Methylparabenj 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Propylparabenj 0.02 { 002 § 0.02 § 0.02 § 0,02 § 0.02 § 0.02 { 0.02 { 0.02 § 0.02 { 0.02 { 0.02
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2.5% Imiquimod Formulations 3.75% Imiquimod Formulations
235 236 237 238 239 240 241 242 243 244 181 245

%wiw § %w/w { %w/w § %w/w § %ow/w { Y%ow/w § %w/w { %w/w § Y%w/w { Y%ow/w { %w/w { Y%ow/w

Excipients
Imiquimod | 2.50 { 250 { 250 | 2.50 { 250 { 250 { 3.75 | 3.75 { 3.75 |{ 3.75 | 3.75 | 3.75

Total amount
(9) 100.00§100.00§100.00§100.00§100.00§100.00§100.00§100.00{100.00§100.00§100.00{100.00

HLB Values { 144 § 128 { 124 { 12,8 { 124 | 144 } 124 { 12.8 { 143 | 143 | 124 | 128

[0188] In Table 13, fifteen 2.5% w/w imiquimod formulations are manufactured in 100 g batches. Each of the fifteen
formulations are assessed for macroscopic and microscopic appearance, as discussed hereinafter.
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Table 15

375% 182_| 188 [ 189 | 183 | 184 | 255 | 93 | 245 | 195 | 256 | 197 |
Imiquimod | Xw/w | %w/w Kw/w | v | Bwv | Rwsw | Kw/v | Sww %w/d v/

Exqpicots ] p .
Lsostearic acid 20,00 20:00 20.00 256.00 18.75 26.00 25.00 20 ZO.QO 20.00 20.00

| Cegjialcohol | 230 | 220 | 220 | 220 | 220 ] 270 | 120 4. [ 320 ] 220 ) 320
| Stcaylalcobol | 330 | 336 | 3.10_| 310 | 330 | 3R0 | 310 | 24 | 3i0 | 330 | 330

White .
peuolaem {300 | 600 | 600 | 300 | 500 | 300 { 300 | 34 | So0 300 500
[ Polysorbate 60 | 340 | 340 | 300 | 340 | 300 | 340 | 340 | 38 | 340 1 340 ) 340
. Sorbitan 0.60 | 060 | 100 | 060 | 100 L 060 | 060 X 0.60 | 060 | 060
[ Giyerine_ | 200 | 5¢u J 72001 Seo 200 a0 f 73T [a00 | TR00 | Se0 |

[ Xanthangum | 0.50 ] 050" | 050 | 050 [ 100 [ 100 | 07 [ 050 | 056 | 0.50
Puchedwater | $923 8323 5323 8423 5648 5373 5474 | 5573 | 5721 5823 6413
Benzyd vohol | 300 200 2.00 200 [ 346 2.00 2:00 2 200 ] 200 | 200
[ Methylparsben | 020 | 030 | 020 | 0.20° | 020 | 020 | 020 | 02 | 020 | 030 | 020

Piopylpanben | 002 | 082 | 002 | 002 | 002 | 002 | ooz | 0oz ] 002 | 00z | 002 |
Tmiquimod | 375 | 375 | 375 | 375 | 75 | 375 | 375 | 375 | 375 | 325 | 375 |

Toral | 100:00 | 100.00 | 160,00 | 100.00 | 10000 ] 100,00 ] 100.06 | 100.00°[ 100.00 | 100.00 | 100.00
HLBVaues | 134 | 134 [ 124 | 134 | 126 134 | 134 | 128 | 13& | J54 | 134

[0189] In Table 16, compositions for Aldara® 5% imiquimod cream and 1% imiquimod cream formulations are shown. Also
shown in the Table 16, are four placebo formulations Pbol, Pbo2, Pbo3 and formulation Pbo4,

Table 16
Placebos
Formulations 3M Aldara® (5% Bulk)§ 257 (1%)
Pbo1 Pbo2 Pbo3 Pbo4
Yow/w Yow/w Yow/w Yow/w Yow/w Yow/w
Excipients
Isostearic acid 25.00 25.00 20.00 20,00 20.00 20.00
Cetyl alcohol 2.20 2.40 2.20 2.20 2.20 2.20
Stearyl alcohol 3.10 3.40 3.10 3.10 3.10 3.10
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Formulations 3M Aldara® (5% Bulk) § 257 (1%) Placebos
Pbo1 Pbo2 Pbo3 Pbo4
Y%ow/w Yow/w Yow/w Yow/w Yow/w Yow/w
Excipients
White petrolatum 3.00 3.00 5.00 3.00 5.00 3.00
Polysorbate 60 3.40 3.40 3.40 3.40 3.40 3.40
Sorbitan Monostearate 0.60 0.60 0.60 0.60 0.60 0.60
Glycerin 2.00 2.00 2.00 5.00 5.00 2.00
Xanthan gum 0.50 0.50 0.60 0.60 0.50 0.50
Purified water 52.98 58.48 80.98 59.98 57.98 62.98
Benzyl alcohol 2.00 2.00 2.00 2.00 2.00 2.00
Methylparaben 0.20 0.20 0.20 0.20 0.20 0.20
Propylparaben 0.02 0.02 0.02 0.02 0.02 0.02
Imiquimod 5.00 1.00 0.00 0.00 0.00 0.00
Total 100.00 100.00 100.00 { 100.00 { 100.00 100.00
HLP Values 13.37 13.37 13.37 13.37 13.37 13.37

(C) Uniformity/homogeneity

[0190] Following a 1 kg batch manufacturing process as described in this Example 23, 3 x 150 mg samples (top, middle and
bottom) are removed from each 1 kg bulk batch using a positive displacement pipette and are extracted and are analyzed as
described in Section, entitled "Imiquimod Content" described hereinafter.

(D) Preparation of Stability Samples

[0191] Each of the 1 kg batches are sub-aliquoted individually into 21 x 60 ml glass powder jars, where:

» 5x50g (25°C/60%RH t= 0 h, 1 month, 2 months, 3 months, 6 months)

* 5x50g (30°/65%RH - t= 0 h, 1 month, 2 months, 3 months, 6 months)

¢ 5x509 (40°C/75% RH - t= 0 h, 1 month, 2 months, 3 months, 6 months)

s 1x60 g (PET sample, placed at 2-8°C)

*» 1x20 g (placed at 2-8°C)

» 1x20 g (placed at -20°C)

¢ The remaining formulation, is divided into 3 additional aliquots and each is placed at 25°C/60%RH, 30°/65%RH and
40°C/75% RH.

[0192] All batches are characterised based on the protocols that are shown in Section entitled Protocol for the Assessment of
Formulations. Once each aliquot is removed from the relevant stability conditions at each time point; the remaining aliquot
from each sample is placed in a fridge at 2-8°C for future reference if required.

[0193] Following the 1 month stability time point, the benzyl alcohol content of the formulations are monitored; for all
subsequent time points, the placebo formulations are analyzed by HPLC. Thus, there are no t=0 measurements for benzyl
alcohol content for placebo formulations Pbo1, Pbo2 and Pbo3.

(E) Protocol for the assessment of formulations
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[0194] The protocols that are used for the assessment of the formulations are as follows:

(1) Macroscopic Appearance

[0195] Macroscopic appearance is determined by visual examination of the physical characteristics which include appearance
and texture of each cream. Macroscopic appearance is performed at each time point (t =0, 1, 2, 3 and 6 months) for the 25°C
stability samples, as follows:

* Using a medium Granton® pallet knife, a small aliquot of sample (approximately 1 to 2 g) is removed from its container
and is placed on the surface of a large Granton® pallet knife.

* The medium Granton® pallet knife is then used to smooth the cream over the surface of the large Granton® pallet knife,
by using a backward and forward motion of the spatula until a visually uniform layer of cream is obtained on the large
Granton® pallet knife.

* Visual observations of the cream are recorded which are based on, the presence of lumps, graduals or ease of spread
over the surface of the spatula.

(2) Microscopic Appearance

[0196] Formulations are viewed under a light microscope (Leica DME FD198536 Light Microscope), to determine particle size,
uniformity and the absence of particulates. Digital images of each formulation are taken at each time point (t=0, 1, 2, 3 and 6
months) for the 25°C stability samples, as follows:

* The microscope is set up so that the camera (Nikkon Cool Pix 4500 digital camera) is attached to the relay lens of the
microscope and the 40x objective lens is set into place to view the sample. Camera settings: Image size: 1280 x 960
pixels, Image quality: Fine.

+ A small droplet of the formulation to be viewed is placed onto a microscope slide (Fisher-brand microscope slides, Cat
No. 7101) using a micro-spatula. The microscope slide is then covered using a cover glass (Fisher-brand cover glass,
width: 22 - 32 mm, thickness: 0.13-0.17 mm).

* The microscope slide with the formulation is then placed under the 40x objective. Using the fine adjustment knob of the
light microscope, the slide is brought into sharper focus to get a clear view.

» Once a clear distinct view is obtained, pictures are taken (x400 magnification).

* The particle sizes of formulations prepared are determined, using a graticule (Olympus, Objective Micrometer, 0.01
mm). Overall uniformity and particle size are measured using the scale on the calibrated graticule shown in FIG. 55.
Five random locations on each slide for each formulation are chosen to assess uniformity and particle size.

(3) Imiquimod Content

[0197] The imiquimod content of the formulations is measured at each time point (t = 0, 1, 2, 3 and 6 months) for the 25°C
and 40°C stability samples. The 30°C stability samples are removed from the stability cabinet at each time point and placed at
about 2-8°C for future reference, as follows:

+ About 150 mg of the formulation is removed from each sample and is transferred into a 50 ml volumetric flask.

s About 30 - 40 ml of diluent (about 250 ml acetonitrile (HPLC grade), about 740 ml purified water and about 10 ml| of
concentrated HC| are mixed together in a 1 L volumetric flask) is then added to the volumetric flask containing the
aliquot of the formulation.

* The sample is then vortex mixed for approximately 1 min or until the formulation has visibly completely dispersed into
the diluent.

* The sample is then sonicated for about 5 min and then is left to cool to room temperature.

* The sample is then filled to volume with diluent and is mixed by inverting the volumetric flask,

» This step is followed by filtration through a 0.45 mm filter directly into a 2 ml HPLC vial and the cap crimped.

* The sample is then analysed on the HPLC using the method described in Section entitled Analytical Method - HPLC
Assay described above, with the standard solutions as described above in Sections entitled Standards Combination
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Standard and Impurity Standard. This method also allows for the detection and measurement of benzyl alcohol.

(4) Related Substances/ Degradation Products

[0198] Following the extraction and analysis, as described above under Imiquimod Content, the chromatograms for each
formulation are compared to those generated for the impurity standards, as described above under impurity Standards, to
identify if there are any degradation peaks present. As the preservatives have similar retention times as the degradation
products, the chromatograms are viewed at an absorbance of 318 nm wavelength at which the preservatives do not absorb to
confirm the absence of degradation products.

(5) pH measurements

[0199] The pH of the formulations are measured at each time point (t = 0, 1, 2, 3 and 6 months). The pH measurement
protocol is as follows:

* Asmall sample of the formulation is applied on to the surface of a strip of pH paper (Fisher-brand pH paper: FB33045,
Range pH 0.5-5.5) and is spread evenly over the surface using a spatula.

» The pH paper with the formulation on it is then left for 10 min to ensure that the paper does absorb the cream (which is
confirmed by a color change).

» The pH of the formulation is then determined by comparing the color on the strip of pH paper with a range of colors
(color chart) that are provided with the Fisher-brand pH paper.

(6) Viscosity from Flow Curve (Rheology Bohlin CVO measurements)

[0200] The rheology of the formulations are measured at each time point (t = 0, 1, 2, 3 and 6 months) for the 25°C stability
samples.

(7) Rheology Oscillation Methodology (Bohlin CVO)

[0201] The Crossover and G! values of the ICH stability samples are measured for all the =0 samples. See e.g., Tables 18
and 26, The 'crossover' point is an indication of the elastic structure of the formulation and a high cross over point indicates
that more force is required to breakdown the formulation thus providing an indication for longer term stability of the cream

formulations. The G!' value is a measurement of the elastic part of the formulation, whereby a high G! value indicates a more
rigid formulation which 'recovers' more easily from applied shear stress.

(8) Viscosity (Brookfield) Measurements

[0202] The viscosity of the formulations is measured at each time point (t = 0, 1, 2, 3 and 6 months) for the 25°C stability
samples.

(9) Preservative Efficacy Test Protocol

[0203] The preservative efficacy test is performed on formulations 110, 126, Pbo4 and 182 which are stored at about 2 - 8°C
and about 40°C for about 3 months. Preservative efficacy testing is carried out according to the procedure described in line
with the methodology described in the USP 2007 and EP 2007. The time points, at which the inoculated samples are tested
are: Oh, 24h, 48h, 7 days, 14 days, 21 days and 28 days.
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[0204] Method validation is performed using Staphylococcus aureus cultures to confirm the neutralizing effect of D/E broth, for
this purpose 110 and 182 are used to confirm neutralization of the preservatives.

Il. Test Item Release Studies through Synthetic Membranes

(A) In vitro screening of release profiles through synthetic membranes

[0205] The release of imiquimod from 13 formulations (n=4 for each) are compared using methodology based on the
principles of the FDA, SUPAC-SS guidelines. The formulations that are tested included: 3M's Aldara® 5% imiquimod cream 1
kg bulk sample, Aldara® 5% imiquimod cream sachet (commercial product), Graceway's Aldara® 5% imiquimod cream 1kg
batch, and formulations 257 (1%), 123, 250, 125, 110, 182, 195, 256, 197 and 183. The protocol for the investigation is as
follows:

[0206] A synthetic membrane (Microporous polyethylene film 3M No. 9711 CoTran™) is mounted in a small Franz cell (refer to
FIG. 56) with a receiver fluid (0.1 N HCI) to ensure sink conditions (is equilibrated for a minimum of 30 min prior to dosing). An
infinite dose of formulation (230 to 250 pl is dispensed using a calibrated positive displacement pipette) is applied to the
membrane (using the pipette tip to gently spread over the surface) and the diffusion of imiquimod that is measured over time
(n=4 per formulation). Briefly 200 pl of the receiver fluid is removed using a 250 pl Hamilton syringe at each time point (0, 15,
30, 60, 120 and 240 min) and is analysed on the HPLC using the method, as described under Analytical Method - HPLC
Assay. The sample of receiver fluid is removed at each time point and is replaced with fresh prewarmed (32°C) receiver fluid.

lll. In vitro Skin Permeation Study

(A) Analytical Methods

(1) Liquid Scintillation Method Details

[0207] Samples are added to a scintillation vial and about 4 ml of scintillation cocktail (Hionic-fluor) is added. The vial is
capped and is shaken using a vortex mixer until the sample is mixed with the scintillation cocktail. The scintillation vials are
then loaded into racks before analysing on the scintillation counter, using the settings listed as follows.

. Model of scintillation counter: Beckman LS 5000 CE
. Isotope setting: Cia

. Counting time: 5 min

. Calculation mode: SL DPM

. Count samples: 1 times

. Replicates: 1

. Quench monitor: Yes

(B) Radioactive purity of Imiquimod 14C

1. Preparation of Stock

[0208] The radio-labelled material is as follows:

imiquimod stock (€14): Specific activity of about 57 mClI/mmol with a radiochemical purity of about 99.2% is supplied as a
powder in a borosilicate multi-dose vial with additional screw cap.
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[0209] Working stock solutions are prepared by addition of 1 ml isostearic acid to the imiquimod powder using a needle and
syringe inserted through the septum of the vial. The screw cap is then replaced securely and the vial shaken on a vortex mixer
until all the imiquimod dissolves in the isostearic acid. The homogeneity is also confirmed. This results in a stock solution
containing about 1000 Ci/ml.

(C) Preparation of Formulations

[0210] The method for the preparation of about a 100g radioactive batch is as follows:

* The glass container and mixer paddle attachment are placed onto a balance and the weight is recorded before the
container and paddle are removed.

» The amount of imiquimod required for the formulation is added by weight and the remaining isostearic acid (minus 1.38
g) and benzyl alcohol are added to the container.

* The entire mixture is heated in a water bath at about 55 + 5 °C while stirring with a small over head mixer (IKA®-Werke
Lab Egg) and paddle attachment.

» Cetyl alcohol, stearyl alcohol, white petrolatum, polysorbate 60 and sorbitan monostearate are added into the beaker
and mixed at about 55 + 5°C until the oil phase is completely in solution.

» Separately, about 200 ml of water is heated in a beaker to about 55 + 5 °C while stirring with a magnetic follower.

» About 50 ml of the heated water is transferred into a beaker and is placed in a water bath maintained at about 55 + 5 °C
and half the glycerine, methyl hydroxyparabens and propyl hydroxyparabens are added (where both methyl and propyl
parabens are weighed into weighing boats first) to the water and is stirred at about 55 + 5 °C (this is the aqueous
phase).

» The remaining glycerine is added to a 28 ml vial with the xanthan gum and is mixed using a small over head mixer
(IKA®-Werke Lab Egg) with paddle attachment for about 10 min.

» The glycerine and xanthan mixture are then added into the vortex of the aqueous phase, using about a 5 ml aliquot of
heated water to rinse the vessel out into the water phase.

* Mixing of the water phase is continued for at least about 5 min.

» The aqueous phase is transferred into the oil phase, increasing the stirring speed during addition.

» The mixture is stirred on high speed maintaining the temperature at about 55 + 5°C for 30 min.

s The vessel is removed from the mixer and is homogenised using the 1 cm head for about 3 min.

* Mixing is continued while cooling to about 35°C and the total weight of the cream is made up to weight with heated
water. The mixture is transferred to the overhead stirrer and cooling and stirring is continued to about 25°C.

» The formulations are then aliquoted in to screw top vials and are sealed with Parafilm® placed around the screw top lid,

* About 9.862 g of the formulation is weighed into a vial and is placed in a water bath at about 5°C. About 138 mg of
radio-labelled working stock solution is then added to the formulation and the formulation is thoroughly mixed using a
spatula while cooling.

(D) Homogeneity Control

[0211] Following manufacturing of the formulations, the following test is performed:

[0212] For each of the formulations, three aliquots (top, middle and bottom of batch) of approximately 5 mg is exactly weighed
directly into a scintillation vial, where about 4 ml of scintillation cocktail is added. All of the samples are then directly quantified
on the Liquid Scintillation Counter ("LSC") to confirm homogeneity within + 10%.

(E) Franz cell study

[0213] The method involves the use of full thickness human skin that is mounted in a Franz cell with about a 0.01 N

hydrochloric acid as receiver fluid to ensure sink conditions. A dose of formulation equivalent to about 10 mg/cm2 is applied to
the membrane and the diffusion of imiquimod is measured over time. Human skin from cosmetic reduction surgery is used.

Subcutaneous fat is removed mechanically prior to preparation of the skin section for the study. The formulations (6
Y
) are applied to the surface of the membrane using a positive displacement pipette. The investigation is performed in several

experiments. Two skin donors are used randomly and are assigned across all experiments so that each formulation is tested
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on both skin donors. Each experiment consists of two randomly assigned formulations (n=6 cells per formulation) and two
comparator formulations (n=6 cells per comparator). The receptor compartment of the Franz cells is then filled with the
receiver fluid and the cells are fixed in a water bath maintained at about 37°C. The receptor compartment contents are
continuously agitated by small magnetic followers. At t=1, 8 and 24 h, samples of receiver fluid are taken from the receptor
compartment, and are replaced with fresh receiver fluid and are assayed by scintillation counting.

(F) Mass balance

[0214] At the end of the experiment, a mass balance experiment is carried out, where the amount of '4C imiquimod remaining
in the donor compartment, surface residue, Stratum comeum (SC), remaining epidermis, dermis and receiver compartment is
quantified. This method involves removal of the SC by tape stripping and processing of the remaining epidermal layer and
dermis using standard procedures. The protocol for the mass balance is as follows:

[0215] Unabsorbed dose: The surface of each Franz cell donor chamber is wiped gently with a cotton bud using 5 clockwise
and anti-clockwise movements. This procedure is repeated on 4 occasions using alternate wet (receiver fluid) and dry cotton
buds. The cotton buds are added to scintillation cocktail before analysis. Two tape strips are removed from the skin and these
are regarded as unabsorbed formulation and included in the total surface activity. The Stratum comeum) (SC) is removed by
carefully tape stripping the membrane ten times using Scotch adhesive tape. Collectively, each tape is placed into a
scintillation vial to which 4 ml of scintillation cocktail are added before analysis. Epidermal layer: The remaining section of the
epidermis (following tape stripping) is carefully removed from the dermis with a scalpel. The epidermis is placed into a glass
vial containing 2 ml of Soluene 350 and is incubated at about 50 °C for about 72 h before analysis by LSC. The remaining
dermal layer is placed in to a glass vial containing about 2 ml of Soluene 350 and is incubated at about 50 °C for about 72 h
before analysis by LSC.

(G) Analysis of Data

[0216] ANOVA statistical analysis at a 95% confidence level is used to analyse the data generated for the membrane release
and skin permeation experiments.

[0217] An example of the ANOVA statistical analysis is as follows:
Individual 85% Cls For Mean Base on

: Pooled StDev
Level N Mean StDev  + St + +
Formulation X~ 4 46055 6269 {(-—*-)
FormulationY 4 18628 1859 (—*—)
FormulationZ 4 18456 2064 (—"---)
Foe— it -t +

0 1500 3000 4500
Whereby, no significance (p>0.05) is shown by two overlapping histograms (e.g. Y and Z), whereas a significant difference

(P<0.05) can be identified by two histograms which don't overlap (e.g. X and Y and X and Z). The width of the each histogram
is a reflection of the pooled standard deviation from all data sets.

IV. Results and Discussion

(A) Degradation Product Analysis

[0218] It is discovered that the preservatives (benzyl alcohol, methylparaben and propylparaben) at about 318 in the
imiquimod formulations can not be detected. Thus, by analysing the imiquimod formulations at this wavelength, it permits the
detection of degradation products, if any, in the presence of preservatives. However, no degradation products are identified at
about 318 nm for any of the imiquimod formulations tested up to and including the 6 month stability time point at about 25 °C
and about 40 °C.

[0219] In Table 17 and FIG.57, they show a summary of the findings, whereby simple microscopic analysis of the imiquimod
formulations identify formulations with inconsistent particle size and large aggregation of material. Summary and composition

of lower dosage strength imiquimod formulations are listed in Table 13 and Table 14.
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Table 18. Physical Characteristics of 12 Lowe
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[0220] In Table 19, formulations 245, 121 and 193 show signs of phase separation. All the other formulations in Table 19
show good homogeneity, and are subsequently sub-aliquoted and placed on stability as described above under Preparation of

Stability Samples.

Table 19. Homogeneity Results from 1 kg batches, where Samples are Removed from Top Middle and the Bottom of

the Batch for Comparison of Homogeneity.

Formulation % Recovery %CV
3M Aldara® 5% Batch 102.69 + 2.29 2.23
257 (1%) 100.29 £ 0.68 0.68
197 96.81+2.15 2.22

183 97.56 + 0.48 0.50

245 91.08 £ 12.80 14.06

182 97.68 £+ 0.73 0.75

189 98-32+0.92 0.94

184 98.37+1.6 1 1.63

193 97.21+£0.22 0.23

188 98.95 + 2.48 2.51
1.95 99.66 + 0.70 0.70.
255 99.46 + 0.49 0.49

256 98.80+0.75 0.76
Graceway Aldara® 5% Imiquimod 102.74 £ 1.26 1.23
110 101,43 £ 0.63 0.62

116 100.39 £ 0.18 0.18

117 100.49 + 0.64 0.64

250 99.98 + 0.37 0.37

254 98.70 £ 0.21 0.21

120 100.02 + 0.34 0.34

121 106.22 + 0.09 0.09

235 101.04 £+ 0.21 0.21

123 101.75+0.28 0.28

124 95.00 + 0.32 0.34

125 101.12+0.12 0.12
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Formulation % Recovery %CV
126 102.37 + 0.58 0.57
Pbo1 N/A N/A
Pbo2 N/A N/A
Pbo3 N/A N/A
Pbo4 N/A N/A

(C) Stability

1. Stability of Imiquimod in Formulations

[0221] In Table 20, imiquimod in the formulations is stable at both about 25°C and about 40°C over an about six month
period, although the results for three and six months at both about 25°C and about 40°C look consistently higher than
previous time points. This could be attributed to a small amount of water evaporation from the containers. In addition, all
samples are consistent with the commercially supplied Aldara® 5% imiquimod cream sample. There are no degradation
products detected in any of the samples in Table 20 at any of the temperatures and time points when analyzed at about 318
nm. With reference to formulation specification, the specification amount of imiquimod that is recovered from the samples in
Table 20 is between about 90%-110% w/w, thereby confirming that the samples fall within their target specification. In other
words, and by way of example, the specification amount of imiquimod that is recovered from preferred 2.5% imiquimod
formulations of the present invention will fall within between about 2.25% and about 2.75% w/w and the amount of imiquimod
that is recovered from preferred 3.7.5% imiquimod formulations of the present invention will fall within between about 3.38%
and about 4.12% w/w. Thus, in accordance with the present invention, the amount of imiquimod recovery from preferred
formulations will fall within about the 100% * 10% w/w specification of their target concentrations.
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2. Stability of Benzyl Alcohol in Formulations

[0222] In Table 21, Benzyl alcohol content is found to fall over the duration of the stability tests. The greatest loss observed is
in the placebo's; Pbo4 (1.08 + 0.02% w/w), Pbo1 (1.01 + 0.03%w/w), Pbo2 (1.04 + 0.08% w/w) and Pbo3 (1.11 + 0.00% w/w)
and the active formulation 257 (1%) (1.37 + 0.01% w/w) which shows a loss in benzyl alcohol at about 40°C for about 6
months down from 2.0% w/w. The specified range for benzyl alcohol in the Aldara® 5% imiquimod cream formulations (1.0 to
2.1% wlw), are within specification for Aldara® 5% imiquimod cream. The decrease in benzyl alcohol content from the
formulations is possibly the result of the formation of an ester (benzyl isostearate), whereby there is a reaction between the
excipients of benzyl alcohol and isostearic acid.
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(D) Microscopic stability of the formulations
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[0223] In Table 22, there is no change in the particle size in any of the formulations tested at about 25°C over about a 6
month period. In addition, and with reference to the microscopic photographs presented in FIGS. 63A-C and 64; no crystals
are detected. For completeness and reference, the pictures of the formulations rejected after one month stability are shown in
FIGS. 65A-B.

Table 22. Results of Particle Size of the Formulations when viewed under a Microscope at 25°C over a 6 Month

Period.

Formulation Particle size (uM)
T=0 t=1 Month t=2 Months t=3 Months t=6 Months
3M Aldara®5% <10 <10 <10 <10 <10
GRACEWAY Aldara®

5% <10 <10 <10 <10 1<10
257(1%) <10 <10 <10 <10 <10
110 <10 <10 <10 <10 <10

250 <10 <10 <10 <10 <10

182 <10 <10 <10 <10 <10

195 10 10 10 10 10

123 10 10 10 10 10

125 10 10 10 10 10

256 10 10 10 10 10

197 10 10 10 10 10

183 10 10 10 10 10

126 <10 <10 <10 <10 <10

Pbo1 <10 <10 <10 <10 <10
Pbo2 <10 <10 <10 <10 <10
Pbo3 <10 <10 <10 <10 <10
Pbo4 <10 <10 <10 <10 <10

(E) Macroscopic stability of the formulations

[0224] In Table 23, there are no obvious physical changes in the formulations that are tested over the six month stability
program, with the exception of the placebos, which become notably less viscous. See also Tables 24-26.

Table 23. Macroscopic Appearance when Imiquimod Formulations are stored at
about 25°C over about a 6 Month Period.
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Table 24. Stability Data for 10 Formulations, i.e., Formulations 116, 117, 120, 124, 188, 184, 189, 235, 254 and 255,
rejected after 1 Month Stability, with respect to the Spatula Test, Visual Viscosity and Particle Size (as detemmined by
microscopy).

Formulation Spatula Test Visual Viscosity Majority of particle
size (M)
T=0 T=1 Month T=0 T=1Month § T=0 { T=1Month
116 Glossy, textured Glossy, textured Medium Medium- 10 10
High
117 Glossy, slightly Glossy, slightly Medium- Medium- <10 <10
textured textured High High
254 Smooth with matt Smooth, matt High Medium- <10 <10
appearance High
120 Smooth, matt Smooth, matt Very High § Very High <10 <10
appearance, some
aeration
235 Glossy, textured but § Glossy, very slightly Medium- Medium <50 <50
does smooth out textured but does Low
smooth out
188 Glossy and textured { Glossy and textured Medium- High <10 <10
Low
189 Glossy, very slightly Glossy, slightly High Very High <10 <10
textured textured
184 Glossy, slightly Glossy, slightly High High <10 <10
textured textured
255 Glossy and smooth Glossy and smooth High High 10 <10
124 Glossy, very slightly § Glossy, very slightly Medium- Medium- <10 <10
textured textured High High

Table 25. pH Stability Data for 10 Imiquimod Formulations, i.e., Formulations 116, 117, 120, 124, 188, 184, 189, 235,
254 and 255, Rejected after 1 Month Stability.

Formulatio n Identity pH
T=0 T =1 Month
116 5.0 4.7
117 4.5 4.5
254 4.7 4.7
120 4.5 4.5
235 4.5 4.5
188 4.7 4.7
189 4.7 4.7
184 4.7 4.7
255 4.5 4.5
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Formulatio n Identity pH
T=0 T =1 Month
124 4.5 4.5
Table 26. Viscosity Stability Data for 10 Imiquimod Fommulations, i.e., Formulations 116, 117, 120, 124, 188, 184, 189,
235, 254 and 255, Rejected after 1 Month Stability
Formulation Crossover G’ Brookfield (cps) Bohlin Viscosity (cps)
Identity T=0 T=0 T=0 T =1 Month T=0 T =1 Month

116 9.0 478 601867 63500 15350 13300
117 14.0 1151 1216667 1281000 17250 15600
254 10.3 1399 1476667 1423000 19050 19000
120 15.3 884 1416667 1393000 20250 20900
235 6.0 134 245333 313000 6350 5700
188 14.0 708 1141333 1254000 20350 20750
189 34.8 1037 1344333 1463000 18700 18550
184 23.0 1054 1475667 1350000 20200 21600
255 16.0 1488 2483333 1334000 21150 25150
124 7.0 561 849000 663000 14400 14250

(F) Brookfield Viscosity Stability Results of Formulations

[0225] In Table 27, Brookfield viscosity measurements are notoriously variable and, as such, there are fluctuations in the
measurements of the formulations over about a 6 month period when stored at about 25°C. Variations in results are further
observed if the spindle or the speed of the spindle rotation is altered. Although the majority of the formulations are measured
using the same settings and spindle; the placebo formulations (Pbo1, Pbo2, Pbo3 and Pbo4) result in torque measurements
below the threshold required for accurate measurements and subsequently readings are inaccurate. Attempts are made to
change the settings and spindles; however, results are vastly different and thus unreliable. See also Tables 24-26.

Table 27. Viscosity and Rheclogy Measurements of Imiquimod Formulations
stored at 25°C over a 6 Month Period.

| Cranover
) (ol . Ricokficid (cPy) _ Boiuln Visconiry (rPs) fLased uo SM wicthod)
Farmelatias = =) = =0 L e =
Idesnity o .| =o =9 Month | Mot {. Mimcls | Monthe =0 Moty | Mowhe | Mowtbs | =6 Moaths
M Adan® 5% 307 o5 | ceony aom | v [ eeay | 36Seas 13760 (3 ) i3g50 1e8a3
Iminiiod
Groay Aldan® e 105 Tioisss | 1100006 | Saies, | 7eesse | €38003 6950 20wn | 19500 | 1tw 15180
% tmigulimod | . .
237 (1% 331 1052 G126k w000 | Wensss | 331366 ~ 13600 73050 11300 oS 3119
210 ot s 87160 | 1100 | 309333 | mi9%00 1 3ssom 16950, w00 ] 1eo00 | is3es | 140%%
[T [ 5 93345 | etsoo | Ssrars | amwies | istioo e R IECI ARG d a9
e 70 83 R0ET 1097000 | tavess | 223033 | %iaess 16030 Gas 18570 isbyo 13681
153 21} 5 V333 | 1easo | Hea% | eiias | 3stiga 12000 1w | 1030 | eson Vesoe |
153 516 108, 604000 Tisoy | 9833 | 708%00 | i99maa 1390 15280 isson | vchg, 93 |
[y 485 83 £03000 07000 |_499A6T | 12133 127087 . 19900 vioso [ aev00 15069 a1
w6 v | ra [ tisen | sseo” | evaer [ s | eswo | o | w00 | e | usws | s
[T5 vid 18 1082667 | 175000 | 61k | €07300 | . eikeco ¥iiso G | oo | issel 1334
@ 519 103 93335 | 63000 | Loem00 | savend | iweoos 19500 39100, = 13908 1ere0
196 AP - 430100 | 966 | eewion | 019360 | i0Siv0 15783 18735 )47 | ioaies 07603
[___PBO) | u wsoo | 1 - ' v 100 ey 7500 96y
PBCZ 6y ) 19200 - N 11200 13959 5100 6323
PBOy T s ns 131000 12509 13856 ahan 5393 | aus
B0y, - 7e;R00 | o I ssvt 355 08l

» iesults un celisble and not presented as:the torguc was out of range {duve to low viscosity) fur the Broakficld viscometer using the sattings
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(G) Bohlin viscosity Results

[0226] Also as shown in Table 27, the Bohlin viscosity results are in contrast to the results of the Brookfield viscosity and
appear to be more consistent for all formulations. A fall in the viscosity is observed for 257 (1%) and placebo formulations,
Pbo1-4, over the 6 month stability study, whereby the viscosity falls by approximately 50%. All formulations are within the
range of the specifications for the Aldara® 5% imiquimod cream formulation (2000 to 35,000 cps). See also Tables 24-26.

(H) pH Stability of Formulations
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[0227] In Table 28, it reports that the specification for all formulations that are tested, fall within the Aldara® 5% imiquimod
cream specifications (pH 4.0 to 5.5). A slight variation in pH is observed over the 6 month period for all of the formulations.

See also Tables 24-26.
Table 28. ph for Imiquimod Formulations when Stored at about 25°C :and about
~ 40°C over a 6 Month Period. Grey Areas Indicate No TestIs Performed.

pH
Formdlativa wa 221 wmonth t=2 months =8 morths t=6 wonths
5°C 25°C 20°C 25°C 40°C 25°C 140°C 25"C %®"C )
" IM Aldar® 5% 5 45 R 45 45 45 41 4.9 o
Imiquirmal
Graceway Aldara® 45 45 45 45 5 45 43 4.5
5% Imiquimed :
257 (1%) 42 e .5 a5 45 41 4.1 89
L. - R OV _ :
1o 5 47 41 a7 L% 44 3 43¢
" oesh .g’ 42 42 45 42 4 42 41
182 4.5 25 45 +5 45 3.6 +3 43
195 47 5 +5 45 8 X a5 45
123 +5 2.7 7 %7 4 49 41 a3
125 4.5 4.5 *S 45 4.5 42 +t #1
o5 47 47 47 w7 a1 4.4 43 43 |
_ - _ 45
197 25 47 47 4 4§
— 5 o\
s s 4.5 4.5 4.2 45 +
4
166 4y 4.3 4.3 +3 4l
- 40
ot 45 45 49 +5 40
43
Phoe &5 42 1.2 4.9 1 -
. ) 49
Pbos 45 2 2 +2 * o
%0
Pbot 45 42 41 4.1 49

«30°C sample analyzed as the 40°C sample had phase separated

(I) Preservative efficacy test

[0228] Table 29 reports final viable counts of organism inoculations that are added to the formulations.
Table 29. Total Viable Counts that are obtained for the Organism Inoculates into the Imiquimod Formulations

Organism Mimi for 182 and 110 Cfu/ml for 126 and Pbo4
Staphylococcus aureus 2.4E+08 3.1E+08
Escherichia coli 1.7E+08 2.1E+08
Pseudomonas aeruginosa 9.0E+07 1.1E+08
Candida albicans 1.0E+08 1.1E+08
Aspergillus niger 1.7E+07 1.6E+08

[0229] Table.30 shows colony forming unit count (cfu) for Staphylococcus aureus after PET validation is performed on two

formulations stored at about 2 - 8°C.
Table 30. Viable counts that are obtained for Staphylococcus aureus that are Inoculated Fomulations after PET

Validation

Imiquimod Formulation § Suspension fluid Dilution Viable count (cfu/ml)
1mlin 9 mi 2.20E+08
D/E broth .
10 0.1 mlin 0.9 ml 2.80E+08
1mlin 9 mi 1.00E+03
Ringer's solution -
0.1 mlin 0.9 ml 1.50E+03




Viable count (cfu/ml)
2.30E+08
2.60E+08
1.00E+03
1.40E+03

DK/EP 2378876 T3

Dilution
1mlin 9 mi
0.1 mlin 0.9 mi
1mlin 9 mi
0.1 mlin 0.9 mi

Suspension flui
D/E broth
Ringer's solution

ion

d Formulat
182

iquimo

Im

respect to the preservative system used. In Table 31, cell counts that are recovered from the inoculated formulations at

various time points are reported. The data shows that sufficient log reductions are present in the formulations at about 2-8°C

[0230] The preservative efficacy test ("PET") is a procedure used to demonstrate antimicrobial activity of a formulation with
and about 40°C and meet the requirements that are specified in both the USP and EP.
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(J) Test Item Release Studies through Synthetic Membranes

[0231] In FIG. 58, it indicates that there is a trend between the concentrations of imiquimod present in the formulation as
compared to the amount that is released. This is supported by the results presented in FIG. 59 and the corresponding
statistical analysis, where it can be seen that that the higher the imiquimod concentration in the formulation, the greater the
release of imiquimod. However, formulation 183 (3.75% w/w imiquimod) gives a statistically (at a 95% confidence level)
greater cumulative release of imiquimod when it is compared to the 2.5% w/w formulations. All of the 5% w/w formulations, i.e.,
Aldara® 5% imiquimod cream batch, Aldara® 5% imiquimod cream Graceway batch, and Aldara® 5% imiquimod cream
Sachet), result in significantly (p<0.05) higher amounts of imiquimod released over a 3 h time period in comparison to 1%,
2.5% and 3.75% w/w imiquimod formulations. There is no statistical difference (p>0.05) in the total cumulative amount of
imiquimod that is released from any of the 3.75% w/w imiquimod formulations; likewise there is also no statistical difference
(p>0.05) from the 2.5% w/w imiquimod formulations.

[0232] ANOVA statistical analysis (95% confidence level): mean total cumulative amount that is released (ug/cm?) after 3 h
(from results that are presented in FIG. 58):

Sourre DF SS M3 F P

Formulation 12 86439222 7203268 19.40 0.000

Frror 39 14434370 371394

Total 51 100923592 . .

S=609.4 R-8¢ = 85.65% R-S$q (adj) = 81.23%

Individua) 95% Cls For Mean Rased on
Pooled StDev

Level N Mean St Dev -+ + +. A
Aldara 3M 5% 4 53328 1342 (semm¥-s2)
Aldara sachet 4 4605.5 626.9 (- ees)
110 4 1862.8 185.9 (---*----)

250 4 1845.6 206.4 (---%--2) .

182 4 31613 774.9 (-en®es)

195 4 3046.2 988.2 (-=---)

123 4 2094.9 674.6 (---*---)

125 4 21341 369.0 [

256 4 2918.7 59.5

197 4 2766.0 929.1

183 4 3453.2 564.4
MedPharm Aldara 4 48133 660.7 (-=+7---)
257% 4 586.9 1702 (---*--)
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+ e 4 +
0 1500 3000 4500

Pouled StDev = 609.4

[0233] ANOVA statistical analysis (95% confidence level): mean total cumulative amount that is released (pg/cm2) after 3 h for
each concentration of imiquimod in the formulations that are tested (from results that are presented in FIG. 59):

Source: DE SS MS ¥ P
Fornulation 3 83957708 27985903 79.18 0.000
Error 48 16965878 353456
Total Sk 100923586
S=15945 R-8q = 83.19% R-Sq (adj) = 82.14%
Individoal 95% Cls For Meay Based on:
Pooled StDev
Level N Mean St. Dev k- + + +.
1% 4 586.9 110.2 (---*-=-)
2.50% 16 19844 3899 ¢*)
375% 20 3069:1 7023 . (*) .
5.00% 12 4917.2 689.4 (--*+)
+ + - =t
0 . 1500 3000 4500

Pooled StDev = 594.5

[0234] The result for the rate of release presented in Table 32, indicate that the higher the amount of imiquimod in the
formulation, the faster the rate of release of imiquimod. Similar to the results of the cumulative amount permeated, there is no
statistical difference (p>0.05) between the results for the 2.5% w/w imiquimod formulations (Table 32 and FIG. 67) and
likewise for the 3.75% w/w imiquimod formulations (Table 32 and FIG. 68). See also FIGS. 66 and 69.

Table 32. Comparison of Mean Flux of Imiquimod (pg/sz) over a 3 H Period for Membrane Release Tests (Mean * Sd,
Where N=4) that are Presented as a Function of VTime from 15 Min To 3 H.

Flux Vtime

Mean * sd
3720.65 + 569.38
3873.38 + 479.64
3319.56 +494.32
504.40 + 148.43
1539.39 + 482.36
1396.68 + 173.65
1592.98 + 324.51
1518.29 + 151.17

Formulations

Graceway Aldara® 5% Imiquimod
3M Aldara® 5% Imiquimod Cream Bulk
3M Aldara® 5% Imiquimod Cream sachet
257(1%)

123 (2.5%)
250 (2.5%)
125(2.5%
110 (2.5%

)
)

182 (3.75%)

2410.03 + 599.08

2310.06 + 597.59

(
195 (3.75%)
256 (3.75%)

2424.87 + 28.09

197(3.75%)

2116.53 + 723.60

183 (3.75%)

2516.84 + 357.41

[0235] ANOVA statistical analysis (95% confidence level): mean amount of imiquimod released (ug/cm?) over a 3 hour period
for the membrane release studies (mean + sd, where n=4) presented as a function of Vtime from 15 min to 3 h (from results
presented in Table 32):

Sourve DF SS MS E P
Formulatien 12 45353042 3779420 19.05 0.000
Crror 39 7759267 198443
Total 51 53092309
S=445:5 R-8q'=85.42% R-Sq (ndj) = 80.94%
Individual 95% Cls For Mean Based on
Pooled StDev.
Level N Mcean St.Dev: + + + +
3M Aldara® 5% 4 38734 4196 (-4ens)
Liniguimod Creaim
Bulk
3M Aldara® 5% 4 3319.6 4942 (---*--)
Imiguimod Crcam :
Sachet
110 4 15183 1512 (-*--)
250 4 1396.7 173.6 (-==*--)



DK/EP 2378876 T3

182 4 2410.0 599.1
195 4 2310.1 © 5976
123 il 15194 4824
125 4 1593.0 324.5
256 4 24249 281
197 4 2116.5 223.6 (o)
183 4 25168 3574 [ .
Graceway ® 5% 4 3720.6 569.4 (-=-%---)
Imiquimod Cream
257 1% 4 504.4 1434 (---*--)
Fomion 1 PP D YU
0 1200 2400 3600

Pooled StDev =445.5

[0236] ANOVA statistical analysis (95% confidence level): Comparison of the mean amount of imiguimod released (pg/cm2)
over a 3 hour period for the 3M Aldara® 5% imiquimod cream 1kg batch, the 3M Aldara® 5% imiquimod cream sachet, the
Graceway Aldara® 5% imiquimod cream 1kg batch and 257, 1% Imiquimod formulation (mean + sd, where n=4) - refer to FIG.

66:
Source DF BN MS F P
Formulation 3 51378855 19126285 54.74 0.000
Error 12 4192460 349372
Total 15 61571315
S=591.1 R-5q+93.19% R-8q (adj) = 91.49%
Individval 95% Cls For Mean Based on Pooled
StDev
Levei N Mean StDey + + + +
Aldira 3M 5% 4 5332.8 1342 (—*=)
Aldara sachet 4 4605.5 626.9 —*
MedPharm Aldara 4 4313.3 660.7 (-
U2F 1% 4 586.9 1702 (-=*--)
Fex + + +
1] 1600 3200 4800

Pooled StDev = 591.1

[0237] ANOVA statistical analysis (95% confidence level): Comparison of the mean amount of imiquimod released (ug/cm?)
over a 3 hour period for 2.5% imiquimod formulations 123, 250, 125 and 110 (mean % sd, where n=4) - refer to FIG.67:

Sowrce DF 35S Ms F P
Formulation’ 3 274778 91593 0.55 0.659
Ertor 12 2004990 167083

Total 15 2279769

$=408.8 R-Sq= 12.05% R-Sq (adj) = 0.00%

Individual 95% Cls: For Mean ‘Based oa Pooled

. StDev
Tevel N Mean StBev  —+——— b b
GW002 4 1862.8 185.9 ~
GW00% 4 1845.6 206.4
CGwo37 4 20949 674.6
GW039 4 2134.1 369.0

1500 1800 2100 2400
Pooled StDev = 408.8

[0238] ANOVA statistical analysis (95% confidence level): Comparison of the mean amount of imiquimod released (pg/cm2)
over a 3 hour period for 3.75% imiquimod formulations 182, 195, 256, 197 and 183 (mean % sd, where n=4) - refer to FIG. 68:

Source DF SS MS F P
Formulation 4 1084063 271016 0.49 0.743
Error 15 8286517 552461

Total 19 9370981

§=7433 : R-Sq~=11.51% R-Sq (adj)=0.00%

Individual 95% Cls For Mean Based on Pooled

Level N Mean
GW30 4 31613
GW033 4 3046.2
GW040 4 29187
GWO04L 4 2766.0
GW042 4 34532

2400, 3000 3600 4200

Pooled StDev = 743.3

[0239] As discussed under FIG. 69 in the Brief Description of the Drawings, FIG. 69 shows a comparison of the mean amount

of imiguimod released (pg/cmz) over a 3 hour period for the 2.5% (A ), 3.75% (+), 3M Aldara® imiquimod cream batch (m),
Graceway Aldara® imiquimod cream 1 kg batch(m) and formulation 257 Imiquimod formulations (m) (mean % sd, where n=4).
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[0240] Based on the results; it appears that the greater the amount of imiquimod in the formulation, the faster and greater the
total amount of imiquimod that is released, suggesting that the amount and rate of release are concentration dependant.(K) In
vitro Skin Permeation Study

(1) Homogeneity

[0241] Manufacture of the formulations (about 100g batches) is first performed, which batches are then mixed with the
radioactive labelled material. The batches are prepared by omitting about 1.38g of isostearic acid which is added with the
radio-labelled imiquimod. The homogeneity of the test formulations, see Table 33, is measured as described in under
Homogeneity Control above and all compositions are confirmed to meet the criterion (<10% CV).

Table 33. Homogeneity of Radioactivity for Imiquimod Formulations

Formulation % CV
Graceway Aldara® 5% Imiquimod Cream 0.93
3M Aldara® 5% Imiquimod Cream 1.50
182 0.80

195 2.39

256 1.17

197 0.07

183 1.54

110 0.71

250 2.53

123 1.89

125 1.53

126 2.55

257 (1%) 2.30

(2) Franz cell study

[0242] The data that is shown in Table 34 is the actual amount of imiquimod that is recovered for each formulation from the
various matrices, which is also represented graphically in FIG. 60. FIG. 61 represents the total amount of imiquimod that is
recovered for each formulation in the epidermis, dermis and receiver fluid combined.
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[0243] The only data rejected from that presented in Table 34, FIG 60 and FIG. 61 are obvious outliers that are observed on

the basis of cel

| failure.

[0244] The average data for the 5%, 1%, 3.75% and 2.5% w/w formulations showing the amount of imiquimod that is
recovered from the unabsorbed fraction, in the Stratum comeum and in the epidermis, dermis and receiver fluid combined are

shown in FIG. 62. This data shows that there is a linear dose release between the amount of imiquimod applied and recovery
in each of the matrices. See also Table 35 for stability of calibration standards in spent receiver fluid and Tables 36-40-for

statistical analy:

Table 35. Stability of Calibration Standards in Speént Receiver Fluid (Stored In
HPLC Crimp Top Vials at Each Temperature (Where Recovery was Compared

Sis.

To T=0)
48h % recovered in Spent
receiver fluid
Standard '
{pg/m1) Spent receiver fhid: Fddge | RT $1°C
1055 _ 88248 | 88595 | 91.70%
4.4 34561 | #5421 | 85609
5?75 - . 91.716 95_“97" 93.779
122 Full thickness + placebo | 83275 | seaet | 86439
—'— 84:50¢ | 85162 £8.000
1055 7 88,307 | EE857 | 90198
5213 90260 | 81913 | 8603«
1055 90.545 99:275 59278
844 98.a+t | 99790 | 101010
52.75 99,917 | 92.159 9598
[T e | Fulltickness 95303 | 95805 | 95939
211 ] 91876 | 91968
1055 94,989
5.275 94566 |
)05,5 83.833
P st ] 95620
[ seus 85.635
49,9 Epidermal sheet + placebo . 93,077
x| 101.831 | 105.389
1055 | [ 85046 | as.085
B 5215 | 88.881 | 86510
1055 - 90465 | 92089
84.4 81.350 82.276
5435 [ ar6 89,096
42.2 Fpidamal sbest 71 86.510
. 2.1 95828 97.098
[ hess 93180 | 9i9m1
5,275 88.938 | 91147

Tables 36-40. Statistical Analysis for Amount of Imiquimod that is Recovered following Mass Balance Test

[0245] ANOVA statistical analysis (95% confidence level): Amount of imiquimod that is recovered following mass balance test

from receiver fluid (from results that are presented in FIG. 60) is shown in Table 36:

Table 36

Source

Cl

Etror

Total
§=10:07397

Tevel

DF SS
14 0.12075
52 0.28435
61 © 040530

RSy = 29.79%

MS
0.01006
0.00547

R:8q (adj) ~ 13.59%

F
1.84

P
0.066

Individual Y5% Cls For Mean Based an Puooled

Sthev

St Nev  ——— e  S— S +
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005250 005909  (eeometmmnent)

&

M Atan® 5%
Imiquiincd Cream

1102.5% 6 000000 .00000
2502.5% 5 000400 (,00864
1823.75% 6 0.07833  0.14400
195.3.75% 4 0.08258.  0.14500
123.2.5% 5 001200 0.01095
1252.5% 6 002333 0.02503
256 3.75% s 0.15600. 0.14064
1973.75% s 005800 006611
1833.75% 4 0.01750 001708
126 5 0.00600  0.00894
Graceway Aldara® 6 002833 0.03312
5% Imiguimod

Crewn

257 (1%) 4 000500  0.00577

S —
0.080 0160 0,240

Pooled StDev = 0.07397

[0246] ANOVA statistical analysis (95% confidence level): Amount of imiquimod that is recovered following mass balance test
from un-absorbed dose (from results that are presented in FIG. 60) is shown in Table 37:

Table 37
Source DF SS + MS e P
a 12 50777 231 1683 0.000
Eryor 52 13071 25
Total 64 63848
S=15.85. K-5q=79.53% R-Sq (Adj) = 74.80%
Tndividusl 95% Cis For Mean Based ou Pooled
Level N Mean St Dey StDev N

M Aldara® % 4 13275 35.25

Imiquimod Cream ) N

1102.5% 6 52,93 969

250 2:5% 5 82:46 6.57

1823.75% 6 85.75 963

195 3.75% 4 74.19 13.80

123 2.5% 5 6833 7.10

125 2.5% 6 T2iR2 9.61

256, 3.75% 5 LT3 16.15

197 3.75% 5 110.54 13.9)

1833.75% 4 113.85 2327

126 5 6398 1178

Craceway Aldard® 6 127.06 23.46

5% Imigpiinod

Crewn

257 (1Y 28.88 920 (---*----)

257 (1%) 4 ( . . e
35 70 105 140

Pooled StDev+~ 15.85

[0247] ANOVA statistical analysis (95% confidence level): Amount of imiquimod that is recovered following mass balance test
from Stratum corneum (from results that are presented in FIG. 60) is shown in Table 38:

Table 38
F P

Sous: DE sS MS

C‘IJun ‘ 12 21479 1790 672 0.000

Error 52 13848 266

Total 4 35327 .

§=1632 R-Sij * 60.80% R-Sq(adj} =51.75%

Individual 95% Cls: For Mean Based on Pooled

Level N Méan

M Aldar® 5% 4 74.38

Imiquimod Creain

110 2.5% 6 33.96 8.41

2502.5% 5 28.30 521

182 3.75% 6 46,85 13.50
195 3.75% 4 57.41 292

123 2.5% s 35.93 2325

125 2.5% 6 28.88 10.80

2563.75% 5 33.41 10.67

1973.75% 5 41:61 1462

1833.75% 4 41.00 13.97

126 s 29.59 L \
Gracewdy Aldars® 6 R0.78 28.60 (rmboses )
% {miquimod

b " 1249 749

257(1%%) 4 g R

0 25 50 75

Pooled SIDev = 16.32
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[0248] ANOVA statistical analysis (95% confidence level): Amount of imiquimod that is recovered following mass balance test

from epidermis (from results that are presented in FIG. 60) is shown in Table 39:

Table 39

Source
C)

Ertor
Total
§=2.192

Level

3M Aldara® 5%
Ttniquimod Cream
1102.5%
2502.5%
1823.75%
1953.75%
1232.5%
1252.5%
256:3.75%

197 3.75%
183'3.75%

126

Graceway. Aldara®
5% Imiquimod
Cream

257(1%)

Pooled StDev =2.192

DF ss
12 187.78
53 249.79
64 437,57
R-Sq = 42.91%

N Mean
4 6.600

3248
2350
3.643
7.055
4.196
1123
1.990
2208
3.260
2360
2.895

AL BELULUAELDIILSD

4 0.415

MS F
1565 3.26
4.30

R-$g (adj) = 29.74%

Individual 5% CIs Far Mean Based on

Pooled StDev
St Dev -----
3.823

1.7
1.514
2.083
4.580
3.782
1.03%
1.588
0.797
1.053
0.903
1.752

P
0.002

[0249] ANOVA statistical analysis (95% confidence level): Amount of imiquimod that is recovered following mass balance test

from dermis (from results that are presented in FIG. 60) is shown in Table 40:

Table 40

Source.
cl

Emor
Tota)
§42.936

Level

3M Aldara® 5%
Tmigiimod Cream
[102.5%
2502.5%

182:3.75%
1953.75%
123 2.5%

125 2.5%
2563.75%
1973.75%

183 3.75%
126

Graceway Aldara®
5% Imiquimod
Cream

257 (1%)

Povled StDcv = 2.936

DF sS
12 340.72
52 44834
64 789.06

R-Sq=43.18%

N Mean
4 3.960

6 2323
5 1164

6.937
2473
1.796
1.518
9.030
2532
5110
4.436
2.758

E RO RV SVEFrN

4 1533

MS F
28.39 329
R.62

R-Sq (adj) =30.07%

Individual 95% Cls For Mean Sased on

Pooled StDev

0.001

[0250] The results that are presented in FIG. 61, indicate that the delivery of the imiquimod into the receiver fluid, epidermis
and dermis combined from formulations 182, 195 and 256 are similar to the Aldara® 5% imiquimod cream formulation when
comparing averages. With respect to the statistical analysis, there is no statistical difference (p>0.05) between 110 (2.5%), 126
(2.5%), 123 (2.5%), 182, (3.75%), 195 (3.75%), 256 (3.75%), 197 (3.75%) and 183 (3.75%) when compared to Aldara® 5%
imiquimod cream formulation in the amount of imiquimod that is recovered from the receiver fluid, epidermis and dermis

combined.

[0251] In Table 41, ANOVA statistical analysis (95% confidence level) are presented: Total amount of imiquimod that is
recovered for each formulation in the receiver fluid, epidermis and dermis combined (from the results that are presented in

FIG. 61:
Table 41

Source
)l

DF SS
9 $71317

MS F
47 R 1%

P

0 oo
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Enor 52 182 146

Total G4 T334

S+3.819 R-5q—43.05% R8¢y (adj) =29.91%

Individual 95% CIs For Mean Bascd on. Pooled
S$tDey

Level N Mean StDey  —-feem-—- R N . S,
257 (1%) . 4 1.958 2357 (——-*——1)

1102.5% 6 . 5572 2,706

2502.5% 5 3.524 1.445

1232.5% 5 6.010 4296

1252.5% 6 2.663 0.837

1262.5% 5 6.804 3538

1823.75% 6 10:662 6.441

1953.75% 4 9.608 5392

256:3.75% 5 11.180 5710

1973.75% 5 4.800 1.749

183 3.75% 4 8388 3.666

Graceway Aldara® 6 5.682 2671

5% Imiquimnd :

Cream

IM Aldara® 5% 4 10.613 4211 RS — )

tmiyuimod Cream
P S PR SV,

0.0 50 1000 150

Pooled Sthev-= 3.819

[0252] The results that are presented in FIG. 62 and statistical analysis in Tables 42-46 indicate that there is a distinct dose
proportionate trend between the amount of imiquimod that is recovered from each of the matrices with respect to the
concentration of imiquimod in the formulation for both un-absorbed and Stratum comeum. The trend in this data, is also
observed for the epidermis (with respect to average values in the statistical analysis).

[0253] In Tables 42-46, statistical analysis for the total amount of imiquimod recovered from each of the matrices (1%, 2.5%,
3.75% and 5% w/w formulations)

[0254] ANOVA statistical analysis (95% confidence level): Total amount of imiquimod that is recovered for imiquimod
concentration combined from each of the matrices from un-absorbed dose (from results presented in FIG. 62) in Table 42:

Table 42

Source DE SS MS F P

Cl 3 44198 14733 35.53 0.000

Error 61 25293 415

Total 64 69491

$=20.36 R+Sq = 63.60% R-Sq (adj) = 61.81%
Individual 95% CIs For Mean Based on
Pooled StDev

Level N Mean St. Dev

1% 4 2888 | 9.20

2.5% 27 64.08 16.24

3.75% 24 90.75 22.48

5% 10 129.33 26.99
- + +

35 mn

Pooled StDev =20.36

[0255] ANOVA statistical analysis (95% confidence level): Total amount of imiquimod that is recovered for imiquimod

concentration combined from each of the matrices from Strateum corneum (from results presented in FIG. 62) in Table 43:
Table 43

Source: DF SS MS F P

(o] 3 15744 6581 25.76 0.000

Error 61 15588 255

Total 66 35327

S=1598 R-Sq =.55:89% R-5q (adj)- = 53,72%
1udividnal 85% Cls For Mean Based on
Pooled StDev

Lsvel N Mean St Dev: -+ + + Fma

1% 4 12,48 749 (--—-- bouar)

2.5% 27 Jl34 1257 (w-‘~}

3.75% - 24 48,74 7 1585

5% 10 78.29 2479

Povled StDev.=15.98
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[0256] ANOVA statistical analysis (95% confidence level): Total amount of imiquimod that is recovered for imiquimod

concentration combined from each of the matrices from epidermis (from results presented in FIG. 62) in Table 44:
Table 44

Sourcs DF sS MS F P
o 3 5525 1842 294 D040

Error 61 38232 621

Total 64 43757

§=2.504 R-81= 12.63% R-$q (adj)+ 8.33%

Jndividual 95% Cls For Mean Bised on

Pooled StDev
Level N Mean  StDev ~e-- ot et
1% 4 0.415 0273
2:5% 27 2:621 2,137
3.75% 24 3.505 2.729
5% 10 4.377 3.200

Pooled StDev-=2:504

[0257] ANOVA statistical analysis (95% confidence level): Total amount of imiquimod that is recovered for imiquimod

concentration combined from each of the matrices from dermis (from results presented in FIG. 62) in Table 45:
Table 45

Source DF¥ sS MS F P

Cl 3 1474 49:1 467 0:005

Emor 61 6417 10.5

Total 64 78%:)

$=3243 R-5q = 18.68% R-5q (adj) = 14.68%

Individuat 95% Cls For Mean Based on

Pocled StDey
Level N Mean St.Dev  ~-se---ta- D L
1% 4 1533 2.099
25% 21 2223 1.974
3.75% M 5.407 4,694
% 10 3239 1:502
O R U SN S

0.0 25 5.0 7.5

Pooled StDev ='3.243

[0258] ANOVA statistical analysis (95% confidence level): Total amount of imiquimod that is recovered for imiquimod
concentration combined from each of the matrices from receiver fluid (from results presented in FIG. 62) in Table 46:
Table 46 '

Source DF SS MS F P
(& 3 007047  0.02349 428  0.008
Error - 61 033483 0.00549
Total 64 040530
S =0.07409 R-S¢=17.39% R-Sq {ad}) = 13.32%.
Individial 95% CTs For Mean Based .on

. Pooled StDe

Level N Mean St ey -reds b

1% 4 0.00500

2.5% 27 0.00926  0.01542
375% 24 008083  0.11632
5% 10 0.03800 0.04392

-0:050  0.000 0.050 0.100

Pooled StDev = 0.07409

[0259] The following Tables 47-59 summarize results for formulations 126, 182 and Pbo4.
Table 47. Stability of Imiquimod in:the Formufations. Percentage of imiquimod
that is recovered from each formulation compated to theoretical when stored
at 25°C and 40°C over a 6 month periad.

£= ) month =2 manthe l =5 wanths t =6 months
Formulstions | t=0% 25°C. +0°C 7s°C 10°C 252 [ TaeC 25°C 20°C
- EXIES 10146 ¢ 0430 & oLl = -
189 1676 £0 29 601 9840 £ 005 8300 401 $9.0T £ QN 0.2 155 116 212 1045
PBOY . o ] o o : -0 ’ o o ) ﬂ- o
E e et L st s wisr oI To
126 048 045 Qo4 LRSS 040 99808 ¢ 398 98412 055 I 97 100.02.%1 4%

Table 48. Stability of Imiquimod in the Formulations. Identification of
imiquimod when the formulations are stored ‘at 25°C and 40°C over a 6 month
period {confirmed by HPLC).



[— f= 1. month T'= 2 moaths 'I ‘I'= 3 wonths 7' = 6 months
Tormulations T=0 it
[_ 25°C 40°CC 25°C . 285°C w'C . 40°C 2:°C 40°C
382 Complies | Camplies. | Crmplies | Complies | Compiles. | Complies | Cornplies | Conipdes | Comlins
126 Complies | Complies { Complivs | Complies | Complies [ Complies' | Complies | Complies | Complies
GWO3OP | Cowplies | Complies | ‘Complies | Gomplies | ‘Complies | Complies. | Complics | Complies | Complics

Table 49. Stability of Benzyl Alcohol in the Formulations. Amount of benzyl
alcohol that is recovered from each of the formulations when the formulations
are stored at 25°C and 40°C over a 6 month period.

t=1month t= 9 months J’ t= 3 months t =G months
Formulati t=0h - . B
25°C W~C 28°C 40°C 25°C 2w e 25°C 40°C
AL #)7.tao0. 2174000 1352000 %11 2004 )97 £ 000 15+ 2001 1800 1452008 144+ 005
03 1s3i00x | wevzace | usoxao | imaoel | Lo wzosy | asszoor [ amsem 1004 002
128 M to02 2024001 Lestoon LBE R OLR LAs S 600 2004004 )50 £ 0.0+ 201 £008 L3s%ao9.

Table 50. Stability of Benzyl Alcohol in the Formulations. Identification of
Benzyl alcohol when the formulations are stored at 25°C and 40°C over a 6
month period (confirmed by HPLC).

- -
T = } month T =2 wonths ‘Y S months T =6 mionths.
Formulatinos T=0 . . .
95°C «W'C 25°C { 25°C *0°C 40°C 25°C. <0°C
’7 169 | Complies | Complies. | Coigplies | Corplies | Compiles | Complies | Conglies [ Conplles | Coroplies
126 ! Couplics: | Complics: | Complies | Complies | Complies | Cumplies | Counplies | Coaplies | Complies
PEOS Cousplies: | Couoplies’ | Cornglies | Complict | Complics | Complies | Complies | Complics | Complies

Table 51, Stability of Methylparabens in the Formulations. Amount of
Methylparabens that are recovered from each of the formulations when the
formulations are stored at 25°C and 40°C overa 6 month period.

Formoatio t=1 mouth t=¢monthy | £=3months = 6 monthy
ormulafions a1 et v et 5 .
t=o0bh | 25°C 40°C 25°C +0°C 25°C «°C L45°C 400
o vibzinei | Gigroon | ossrom | awiccor | aiszooe  01n£0s00 | ogoraske | osgycoor | ousiemi
PhOs orstoce | Gietocn 1 C.6rcoos [ amtocor | Gsitomn  AW20001 | 0000l | am£000L | amrome
156 a2otaies | omioool | oteroma | iezdcol | eeitopn  asctecor | pmuzddol | osokoon ‘090 £-a201

Table 52. Stability of Methylparabens in the Formulations. |dentification of
Methylparabens when the formulations are stored at 25°C and 40°C over a 6
month period (confirmed by HPLC). .

T = 1.mooth T = 2 months T = 8 months I T =€ wonths
Formulati T=1
25°C. 20°C: 25°C 25°C. 40°C 40°C 25°C 40°C
62 Complies: | Complirs 4 Complies | Complies | ‘Compiles: || Complies: | Complies | Compiles | Compties
195 Coiplies | Conlies | ‘Conigglics | Complies | Complies || Complies. | Complies | Complies | Complies
PBO4 Couglies | Cospliss | Complirs | Compli~ | Complics [ Complics | Complies | Complies | Complirs

Table 63. Stability of Propylparabens. in the Formulations, . Amount of
Propylparabens that are recovered from each of the formulations when the
formulations are stored at 25°C and 40°C over a § month period.

Formulations t= 1 manth t = g months t=.3 months . t= 6 months
2¥"C 40°C 25°C 40°C 25°C 40°C 25°C 40PC

Wz Q094 oreas 050 % ools s . ames woRL s, oy & FYTPS 00152 66010

)V 0000 000 0660 | ogos wixo, agor 0o S
TBO cori s omiss | oustoms | wietacm | vomi ouk0 ¥ oom & nois & o0m 0001

001 oo ] o008 0002 oo

U S

128 oaw oms s aos 2 Qo4 ons noeat agint omm e 008 £ 4001

oo | oot anGi oo (Yol annr ool 0000

Table 54, Stability of Propylparabens in the Formulations. Identification of
Propylparabens when the formulations are stored .at 25°C and 40°C over a 6
month period (confirmed by HPLC).

T = t.moath T = 2 morths l T = 3'mooths " T2 6 months
Formalations | T=0 |- : . - —
+5°C l *0°C 250C ‘ 230 w0'C J e | s 4°C
. —_ |
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162 Couplies: | Complies | ‘Complies {-Complies | Cocpiles | Complies | Complies | Coapiles | Complies.
126 Courglies’ | Complies | Complies | Complies | Complies | Complies | Corplies | Cotnpiiss | Complies
rBO4 Complies | Complies | Camplies | Cooylics | Compiies | Complies | Coraplics | Complies | Cumplies

T:b_le 55. Microscopic Stability of the Formulations. The results of the particle size for each formulation which is determined by

optical microscopy at 25°C over a 6 month period.

) Particle size (uM)
Formulation
t=0 t=1 Month t=2 Months t=3 Months t=6 Months
182 <10 <10 <10 <10 <10
PBO4 <10 <10 <10 <10 <10
126 <10 <10 <10 <10 <10

Table 56. pH stability of the Formulations. The results of the pH test for each of the formulations when the formulations are
stored at 25°C and 40°C over a 6 month period. Grey area indicate no test was performed.

pH
Formulation t=0 t=1 month t=2 months t=3 months t=6 months
25°C 25°C 40°C 25°C 40°C 25°C 40°C 25°C 40°C
182 4.5 4.5 4.5 4.5 4.5 4.6 4.3 4.3
PBO4 4.5 4.2 4.5 4.2 4.2 41 41 4.0 4.0
126 4.2 4.3 4.3 4.3 4-3 41.3 4.3 41 41

Table 57. Macroscopic stability of the Formulations. The results of the
macroscopic appearance: test when the formulations are stored at 25°C over a
6 month period. ’

Appearance spatula Test (26°C sample.aaly) ‘Visual Viseosity (25°C sample caly)
Formuation 3
=1 " =3 - i =1 L% ] .
=0 oonth =2 monchs sionths t=6 months =0 2noath t=¢ mnnl}u“.  outts =8 wonths
Very i ’
- prossy | Veryglossy [ Vay gosyy | Veryglossy | Veryglossy b, Medium- Medivw- | Medives- High
g and wid icooth | snd a0t | andsmooth | id smoaih A High “Migh High E
_ shincork X
Glaiy, Smooth, "
" . Slightly
very slighily Glmssy and " . . . Low
126 gy | vearoret, ol ahed, Glassy Mediimn Mt Medium Medm Vs
textured glossy o .
B Glossy | Gloasyand | Glossyand | Closty and Smooth Metine- N y 1
PBOSY ol ey s et [ T Meum | Medioo-Low | Low Low
F el I R R =T R | ! [ I -3

Table 58. Brookfield and Bohlin Viscosity. The results. of the viscosity and
rheology measurements for the formulations that are stored at 25°C over a 6
month period.

Crassover Bokliu Viscosity (¢Ps) (bascd on M
G*(Pa) o Rreukfield (cPs) rarthod)
Formulaon |———p—~
ldentity e 1=2 =3 =6 =1 =2 =9 t=R
0 =0 =0 Mouths | Mogth | Month | t=6 | Moot | Month | Muaith | Mooth
Month
B s = 3 B g s

15 e 5.5 693067 mso,oo 904657 { 523038 | 273293 m‘;)s 17850 | 18530 | 16820 [ 13691

196 Al o $90100. | 235096 | 20x1C4 | 212500 | 10870 "5;’5 12799 [ 24749 m’;"’& 8789.5
PBOS LAd b 997600 . . ° . 1!:155 959 5501 3550 2047

* Results not presented as the torque is cut of range (due to low viscosity) for the
Brookfields viscometer based on the sefting and spindie that are used for all the
other samples. Alternative spindles and settings are: investigated; however, ihe
results are vastly different compared to previous readings

** no recorded measurements,

Table 59. Identification. of 4-hydroxy !miquimod when the formulations are
stored at 25°C and 40°C over a 6 month period (confirned by HPLC at 318 nm).

=0 =1 month =2 months t=g1nouths
Forulations —————— =
25°C 25°C #0°C 25°C 0°C 25°C 0°C

NMT 02% | NMT 0.i%.

NMTai% | NMTo1% | NMTOI% | NM1O% [ NMTCI%
win w/w w/w

w/e wiw wiw w/w

18Y
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NMT 01%

NMT.0.1%
PRO3 i vl

wiw il selw wiw wilve whe wiw

NMTA1% | NMTar% | NMTea% | NMTou% | RMTaa% | NMTo% | NMTo.% }

126

NMT0)% NM’rme;mn‘mx NMTcu% | NMT6.i% | AMToa% [ NMT.o% | NMT 0% NMTa.x’:‘

w/w w/w wlw w/o wl wiv whie wlw wiw

Example 24

Four Phase 3 Randomized, Double-Blinded, Multicenter, Placebo-Controlled Clinical Studies

[0260] In this Example 24, four Phase 3 randomized, double-blinded, multicenter, placebo-controlled clinical studies
comparing the efficacy and safety of a 3.75% imiquimod cream of Example 23 and a 2.5% imiquimod cream of Example 23 to
placebo in the treatment of typical visible or palpable actinic keratoses of the face or balding scalp. Subjects, who are
determined to be eligible during the screening phase, are randomized in a 1:1:1 ratio to receive either 2.5% imiquimod cream,
3.75% imiquimod cream or placebo cream once daily during the treatment cycles. Studies GW01-0702 and GW01-0704 are
duplicate studies that investigate 2-week treatment cycles, wherein the 2-week treatment cycles are separated by a two week
rest period (no treatment), and studies GW01-0703 and GWO01-0705 are duplicative studies that investigate 3-week treatment
cycles, wherein the 3-week treatment cycles are separated by a three week rest period (no treatment). See flow diagrams
depicted in Table 60 herein below. The study entry criteria and endpoints are identical for all four studies. Each study has the
same length of a post treatment follow-up period in which the primary endpoint in all four studies is at 8 weeks following the
last treatment application. Thus, four Phase 3 clinical studies with two formulations (2.5% and 3.75% imiquimod creams) and
one pharmacokinetic study (Example 25) with one formulation of 3.75% imiquimod cream are conducted for the treatment of
actinic keratosis diagnosed on the face or balding scalp. See also the FINAL LABEL and the PRODUCT MONOGRAPH, and
the following studies identified as follows: (1) Sponsored and information provided by: Graceway Pharmaceuticals, LLC, Study
entitled "Safety and Effectiveness Study of Imiquimod Creams for Treatment of Actinic Keratoses [Aks]", and ClinicalTrials.gov
Identifier No.: NCT00605176; (2) Sponsored and information provided by: Graceway Pharmaceuticals, LLC, Study entitled
"Safety and Effectiveness Study of tmiquimod Creams for Treatment of Actinic Keratoses [Aks]", and Clinicalfrials.gov Identifier
No.: NCT00603798; and (3) Sponsored and information provided by: Graceway Pharmaceuticals, LLC, Study entitled "Follow-
up Study to Evaluate Sustained Clearance Rates of Actinic Keratoses up to One Year*, and ClinicalTrials.gov Identifier No.:
NCT00668733. The four Phase 3 clinical studies with two formulations (2.5% and 3.75% imiquimod creams) and the one
pharmacokinetic study (Example 25) are summarized as follows:

In Example 25, a pharmacokinetic study conducted under maximal use conditions (Study GWO01-0706) is described as
indicated above.

[0261] Four randomized, double-blinded, placebo-controlled Phase 3 clinical studies (differing only in the duration of treatment
and interval cycles) are characterized as follows:

1.1. Studies GW01-0702 & GWO01-0704 (2-week treatment cycle regimen): two identical studies evaluating 2.5%
imiquimod cream, 3.75% imiquimod cream or placebo cream which is applied daily for two 2-week treatment cycles. The
first treatment cycle consists of two weeks of daily treatment followed by two weeks of no treatment, and the second
treatment cycle consists of an additional two weeks of daily treatment followed by eight weeks of post treatment follow-
up period (total study duration 14 weeks); and

2.2. Studies GW01-0703 & GWO01-0705 (3-week treatment cycle regimen): two identical studies evaluating 2.5%
imiquimod cream, 3.75% imiquimod cream or placebo cream which is applied daily for two 3-week treatment cycles. The
first treatment cycle consists of three weeks of daily treatment followed by three weeks of no-treatment, and the second
treatment cycle consists of an additional three weeks of daily treatment followed by eight weeks of post treatment follow-
up period (total study duration 17 weeks).

[0262] The clinical studies are displayed in Table 61 below. All 4 Phase 3 studies are conducted at separate study sites to
provide independent confirmatory evidence of safety and efficacy. The results from these studies are evaluated and based on
the safety and efficacy results from all four studies.

Table 61. Summary of Studies of Imiquimod for the Actinic Keratosis.
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Study Number of Treatments Brief Study Description/Comments
Number/ Subjects

Status

GW01-0706 19 » Two 250 mg packets of 3.75% {* Pharmacokinetic study is conducted under

imiquimod is applied to the entire jmaximal use conditions in AK subjects.
face or balding scalp every day Study designed to demonstrate steady-state

for 3 weeks conditions.

GWO01-0702 §242 * Up to two 250 mg packets are * Phase 3 study of the 2-week treatment
applied to the entire face or cycle regimen (2 weeks on treatment, 2
balding scalp weeks of no treatment, followed by 2 weeks

*» 2.5% imiquimod cream every on treatment).

day for two 2-week treatment

cycles

* 3.75% imiquimod cream every  {+ Primary endpoint of complete clearance at
day for two 2-week treatment 8 weeks after treatment (Week 14; End of
cycles Study - EOS)

* Placebo every day for two 2-
week treatment cycles

GWO01-0704 §237 * Same treatments as Study 02 * Duplicate of study 02 is conducted at
independent study centers.
GWO01-0703  §240 * Up to two 250 mg packets are * Phase 3 study of the 3-week treatment
applied to the entire face or cycle regimen (3 weeks on treatment, 3
balding scalp weeks of no treatment, followed by 3 weeks

* 2.5% imiquimod every day for on treatment).

two 3-week treatment cycles

* 3.75% imiquimod every day for }+ Primary endpoint of complete clearance at
two 3-week treatment cycles 8 weeks after treatment (Week 17; EOS)

* Placebo every day for two 3-
week treatment cycles

GWO01-0705 §250 « Same treatments as Study 03 * Duplicate of Phase 3 study 03 is
conducted at independent study centers.

[0263] All four Phase 3 studies are randomized, double-blinded, multicenter, placebo-controlled studies comparing the efficacy
and safety of 3.75%. imiquimod cream and 2.5% imiquimod cream to placebo in the treatment of typical visible or palpable
actinic keratoses of the face or balding scalp. Subjects determined to be eligible during the screening phase are randomized in
a 1:1:1 ratio to receive either 3.75% imiquimod cream, 2.5% imiquimod cream or placebo cream once daily during the
treatment cycles. Studies GW01-0702 and GW01-0704 investigate two 2-week treatment cycles that are separated by a two
weeks of no treatment, and studies GW01-0703 and GW01-0705 investigate two 3-week treatment cycles that are separated
by three weeks of no treatment.

[0264] Studies GWO01-0702 and GWO01-0704 are conducted concurrently according to identical protocols. A total of
approximately 479 subjects are randomized in a 1:1:1 ratio (approximately 240 to each treatment arm) to achieve
approximately 450 subjects completing the study. The treatment arms are:

» 2.5% imiquimod cream
» 3.75% imiquimod cream
* placebo cream

[0265] Eligible subjects for the study are at least 18 years of age, with about 5 to 20 typical visible or palpable actinic keratosis

lesions (AKs) in an area that exceeded 25 cm? on either the face or the balding scalp. The treatment area could be either the
entire face, excluding the ears, or the balding scalp, but not both. Apart from the primary diagnosis, the subjects are to be in
good general health, and free of conditions which might put them at undue risk during study procedures. They must not use
imiquimod cream on the face or scalp within 1 year of study entrance, nor use other potentially interfering medications within
pre-specified washout intervals prior to study entrance.

[0266] The randomized, blinded study product is used in 2 treatment cycles each of 2 weeks duration, separated by a 2-week
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period without treatment. Once a day during the treatment cycles, subjects apply the study cream in a thin layer to the entire
treatment area. A maximum of 2 packets (i.e., up to 500 mg) could be applied for a given dose. The study cream is applied
prior to normal sleeping hours and is removed approximately 8 hours later with mild soap and water.

[0267] During the 2 treatment cycles of 2 weeks, subjects are scheduled for a total of 9 study visits:

* Visit 1, Screening

» Visit 2, Baseline, Cycle 1 Treatment Initiation

o Visit 3, Week 1

* Visit 4, Week 2, End of Cycle 1

» Visit 5, Week 4, Cycle 2 Treatment Initiation

o Visit 6, Week 5

* Visit 7, Week 6, End of Cycle 2 (End of Treatment)

» Visit 8, Week 10, Follow-up

o Visit 9, Week 14, End of Study, Primary Efficacy Endpoint

[0268] The objective of the studies is to compare the safety and efficacy of 2.5% imiquimod cream and 3.75% imiquimod
cream vs. placebo in the treatment of actinic keratosis when the cream is applied once daily for two 2-week treatment cycles
separated by a 2-week no-treatment period.

[0269] The two additional Phase 3 studies, GW01-0703 and GWO01-0705, are conducted concurrently according to identical
protocols. These studies are also randomized, double-blind, multicenter, placebo-controlled trials identical to the pivotal
studies in all respects except for the duration of the treatment regimens and corresponding differences in visit schedules. The
planned number of subjects, randomization methodology, entrance criteria, and study drug formulations are the same as in
the two Phase 3 GW01-0702 and GW01-0704 studies trials.

[0270] As in the GW01-0702 and GWO01-0704 studies, the randomized, blinded study products are used in two 2-week
treatment cycles, but in GW01-0703 and GW01-0705, the treatment cycles are of three weeks duration, separated by a 3-
week period without treatment.

[0271] During the two treatment cycles of three weeks, subjects are scheduled for a total of 11 study visits:

» Visit 1, Screening

» Visit 2, Baseline, Cycle 1 Treatment Initiation

o Visit 3, Week 1

o Visit 4, Week 2

* Visit 5, Week 3, End of Cycle 1

» Visit 6, Week 6, Cycle 2 Treatment initiation

o Visit 7, Week 7

o Visit 8, Week 8

o Visit 9, Week 9; End of Cycle 2 (End of Treatment)
» Visit 10, Week 13, Follow-up

» Visit 11, Week 17, End of Study, Primary Efficacy Endpoint

[0272] Thus, two pairs of 2 identical Phase 3 studies (four Studies) regarding efficacy and safety of four and six weeks of
treatment with imiquimod formulations for actinic keratosis are conducted. See Table 62. Each pair evaluates a different
treatment regimen and each individual study contains two imiquimod concentrations, i.e., 2.5% and 3.75% imiquimod
formulations with comparisons to placebo (double-blinded).

Table 62 - Four Clinical Trials

2x2x2 wks « GW01-0702
2.5% (N=81) L2
*3.75% (N=81) H2
“Vehicle (N=80) Y,
2x2x2 wks - GW01-0704
*2.5% (N=79) L2



DK/EP 2378876 T3

*3.75% (N=79) H2

“Vehicle (N=79) Y
3x3x3 wks - GW01-0703

2.5% (N=82) L3

*3.75% (N=80) H3

“Vehicle (N=78) Y,
3x3x3 wks - GW01-0705

*2.5% (N=82) L3

*3.75% (N=82) H3

“Vehicle (N=82) Vv

[0273] The study design is as summarized in Table 63 - Study Designs below.
Table 63 - Study Designs 2 Cycles + 8 wks Follow-up

Cycle 1 Cycle 2
Daily TX {No TX Rest Period {Daily TX {No TX Follow up

8 wks - Endpoint is determined at end of week 14 for the 2x2x2
2 or 3 wks {2 or 3 wks 2 or 3 wks {study or week 17 for the 3x3x3 study

[0274] In contrast, the FDA approved treatment regimen for treating actinic keratosis with Aldara® 5% imiquimod cream is two
times per week for 16 weeks and end point is determined at end of week 24.

[0275] The key entry criteria for these four studies are: (1) 18 years of age or greater; (2) 5-20 AKs in treatment area; (3) the
treatment area exceeds 25 cm?; and (4) the treatment area is either full face or balding scalp, but not both. As a historical

reference, the FDA approved treatment area for Aldara® 5% imiquimod cream is 25 cm? and the number of AK lesions treated
in the treatment area is generally between 4 and 8.

[0276] Key efficacy measures for these four studies are a reduction of AK lesions from Baseline to End of Study (Week 14 or
17):

» Primary: complete clearance (yes/no)*

» Secondary: at least 75% reduction in number of AK lesions (partial clearance yes/no)*

» Secondary: percent reduction in number of AK lesions analyzed as a continuous variable
*All AK lesions that are cleared including newly arising sub-clinical lesions

[0277] The protocol for the two pairs of identical phase three studies (4 Studies) includes: (1) voluntary rest periods of any
length during treatment cycles are permitted; (2) the subjects keep to original study schedule irrespective of rest periods or
missed doses; and (3) the subjects apply the imiquimod formulation in Cycle 2 irrespective of clearance in Cycle 1.

[0278] The key safety measures for the study are: (1) adverse events; (2) local skin reactions (LSRs), including (a) area under
the curve (AUCsum) and (b) erythema (includes severe); (3) rest periods; and (4) study discontinuations.

[0279] Study flow diagrams are depicted in Table 64 below:
Table 64 — Study Flow Diagrams

Studles GW01-0792 and GW01-0704

25%0aly B2

Screeniy 375%9_@)!

Studies GW01-0703 and GW01-0705
[ 5% naiv




DK/EP 2378876 T3

Screering AT Daily:

" Placete Daly Mocebo Daiy
—t : . — + ; 4
BL 2 4 6 14 17
. ’ Week
€ = Endpoint No Treatment

[0280] The LSR AUC sum is defined as follows:

1. (1) LSRs (0-3 scale)
o Erythema
o Edema
o Weeping/exudate
o Scabbing/crusting
o Flaking/scaling/dryness
o Erosion/ulceration*
2.(2) AUCgym
o Sum of individual LSR Scores
o Over study duration (14 or 17 weeks; includes 4 or 6 weeks on treatment)
*0-2 scale

[0281] The population of the study is summarized in the Table 65 - Population below and as follows:

1. (1) 969 AK subjects enrolled to 4 studies;
2. (2) 646 subjects are randomized to active imiquimod cream:
o 160 to 2.5% imiquimod cream, 2-week cycles
o 160 to 3.75% imiquimod cream, 2-week cycles
o 164 to 2.5% imiquimod cream, 3-week cycles
o 162 to 3.75% imiquimod cream, 3-week cycles; and
3. (3) The subjects are enrolled at 51 sites geographically distributed in the USA, wherein:
o Median number of subjects enrolled per site: 18
o Range: 2 to 34.

Table 65 - Population

Age, L2 2.5% 2W H2 3.75% 2W L3 2.5% 3W H 3.75% 3W V Vehicle

(N=160) 64 (39-90) {(N=160) 64 (36-89) {(N=164) 66 (33-87) {(N=162) 64 (40- j{(N=323) 64
90) (37-89)

Mean

(Range)

Sex, 79 83 78 76 82

% male

Race 100 100 100 99 99

% white

Treatment 73127 76/2 70/30 71/2 75125

Area,

%

Face/Scalp

Skin Type, 84 87 88 90 86

% 1, I, and 1l

Baseline 10.9/10.0 11.0110.0 10.6/10.0 11.1/9.0 10.8/10.0

Count,

Mean/Median
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[0282] A summary of drug exposure and compliance is set forth in the Table 66 Drug Exposure/Compliance below.
Table 66 - Drug Exposure/Compliance

L2 H2 L3 H \
2.5% 2Week {3.75% 2Week 2.5% 3Week {3.75% 3Week Vehicle
(N=160) (N=160) (N=164) (N=162) (N=323)
Average.Nur.nber of Packets Used 171 162 168 167 170
Per Application
Number (%) Subjects
Noncompliant* 2(1.3) 9(5.6) 69(3.7) 9 (5.6) 14 (4.4)

[0283] The following efficacy and safety results are observed and reported in FIGS. 1-24 and 51-52:

1. (1) all active treatment groups show statistically significant differences from vehicle in all efficacy measures; and
2. (2) there are no consistent statistically significant differences between the 2.5% and 3.75% treatment groups (*) within
each of the studies;

*Partial clearance is significantly different between L2 and H2 in the GWO01-0704 study, but not in the GW01-0702 study;
*Percent reduction between L2 and H2 in PP GW01-0704 study and PP GW01-0702 study, not in ITT population.
*Percent reduction between L3 and H3 in PP GW01-0705 study, not in ITT population and not in GW01-07023 study.

[0284] Primary analysis populations are defined prospectively for the analysis. The primary population to be analyzed for
efficacy and safety is the Intent-To-Treat ("ITT") population, including all randomized subjects. The Per Protocol ("PP")
population includes subjects who complete the study without any protocol violations. Subjects are excluded from the PP
population if any of the following criteria are met.

» Failure to meet Inclusion/Exclusion criteria
» Took restricted medications/treatments

» Nonadherence to the visit schedule

* Noncompliance with study treatment

[0285] The investigators determine the treatment area for the studies at baseline (either the entire face or the balding scalp,
but not both). Subjects are instructed to apply a thin layer of study medication to the treatment area, up to two packets (up to
500 mg) of product, avoiding the periocular areas, lips and nares. Subjects return for clinic visits over the course of the study
for efficacy and safety measurements.

[0286] Actinic keratosis lesions arise on a background of UV-damaged skin, and therefore, usually occur over an extensive
area or field of sun-exposed skin. The creams are applied to the entire face or balding scalp, and not just the 5-20 individual
lesions required for study entry. Application to the full face of balding scalp provides clear direction to subjects regarding the
area to be treated without reference to the exact location of lesions; additionally application to the full face or balding scalp has
the potential to treat sub-clinical or incipient lesions. Two concentrations of imiquimod cream (2.5% and 3.75%) are used and
compared to placebo for each study regimen, allowing a direct comparison of the concentrations for study outcomes.

[0287] As indicated above, treatment cycles of two or three weeks are chosen for these Phase three studies. It is observed
that sizable numbers of subjects receiving the 5% imiquimod cream two or three times a week take rest periods typically at the
4-6 week point in therapy. The need for rest periods is usually preceded by an increase at -2-3 weeks in signs and symptoms
of local skin reactions. Cycle treatment (two cycles of three times a week for four consecutive weeks) appears to reduce but
not eradicate the need for rest periods among subjects. The current Phase three studies investigate daily dosing (for two or
three weeks) followed by an interval of two or three weeks of no treatment before repeating another two- or three-week
treatment cycle. This no treatment period' is expected to occur after the initial onset of signs and symptoms which herald the
onset of pharmacodynamic effects of imiquimod treatment.

[0288] Subjects were instructed to apply the cream for a second treatment cycle irrespective of the degree of lesion clearance
with the initial treatment cycle. This is consistent with the current Aldara® package insert, which mandates a full 16 weeks of
treatment irrespective of interim treatment response. The use of two treatment cycles allows for a uniform assessment point
for all subjects at 8 weeks following the termination of the second treatment cycle, irrespective of initial treatment response.
The two-cycle treatment course is anticipated to have a beneficial effect on 'sub-clinical' lesions. Previous studies suggest that
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these lesions may become visible approximately two weeks into a treatment course. A second treatment cycle has the
potential to treat both residual clinically evident AK lesions as well as any sub-clinical lesions.

[0289] AK lesions are counted at study visits to derive the one primary (Complete Clearance) and two secondary (Partial
Clearance; Percent AK reduction) efficacy endpoints. To meet the Complete Clearance primary efficacy endpoint, subjects
needed to be clear of all lesions in the treatment area, irrespective of whether those lesions were identified at baseline or later.

[0290] The primary efficacy variable is subject status with respect to complete clearance of AK lesions at the end of study
(EOS; 8 weeks following the last scheduled dose). The EOS visits occurred at Week 14 for the GW01-0702/GW01-0704
studies, and at Week 17 for the GW01-0703/GW01-0705 studies. Complete clearance was defined as the absence of clinically
visible or palpable AK lesions in the treatment area.

[0291] The secondary efficacy variables are:

» Subject status with respect to partial clearance of AK lesions at EOS, defined as at least about a 75% reduction in the
number of AK lesions in the treatment area compared with Baseline;
» Percent change (reductions) from Baseline to EOS in investigator counts of AK lesions.

[0292] The statistical methods for efficacy analyses are the same in all four Phase 3 studies.

[0293] Efficacy analyses are conducted on the ITT population and on the PP population. For the primary efficacy variable,
imputations are made for missing data points using last observation carried forward (LOCF, primary analysis), taking all
missed observations as failure (sensitivity analysis), and using observed cases only (supportive analysis). The PP population
analysis uses only cases that are observed. For analysis of secondary efficacy variables, only the LOCF method is used for
the ITT population, and only cases that are observed for the PP population. All data from interim visits (before EOS/Early
Termination) are analyzed at their nominal time points.

[0294] The allowed visit window at EOS, is any time more than 42 days after the date of last dose (or last rest). Subjects with
no EOS visit are excluded from the PP population. In the ITT population, subjects without an in-window EOS visit are analyzed
using the LOCF.

[0295] All pairwise comparisons of active treatment versus placebo are made using Hochberg's modified Bonferroni
procedure. If either test is significant at a 0.025 level of significance, then that test is considered significant. Otherwise, if both
tests are significant at 0.05, then both tests are considered significant. The 3.75% and 2.5% imiquimod treatment groups are
compared to each other at the 0.05 level of significance if at least one of these treatment groups is found to be different than
the placebo using the Hochberg's test.

[0296] In this way, complete clearance rates, partial clearance rates, change from Baseline AK lesion counts, and percent
change from baseline AK lesion counts are analyzed using Cochran-Mantel-Haenszel (CMH) statistics, stratifying on center.

[0297] If at least one of the active arms is found to be superior to placebo in the primary efficacy variable of complete
clearance, the secondary efficacy variable of partial clearance is compared between each of the active arms and placebo
using Hochberg's modified Bonferroni procedure. If the secondary efficacy variable of partial clearance is found to be superior
to placebo in either of the active treatment groups, then the secondary efficacy variable of percent reduction is tested. Tertiary
efficacy variables are tested without adjustment for multiplicity at the nominal 5% level.

[0298] In order to obtain at least 6 subjects per center per treatment group, investigational centers yielding fewer than 18
subjects are combined together in order of geographical proximity. The exact composition of these "analysis centers" is
determined and documented prior to breaking the study blind. The stratification for CMH analyses is based on the analysis
centers, not on the actual investigational centers.

[0299] In the primary analysis of complete clearance rate, the Breslow-Day statistic is tested at the 10% level for heterogeneity
of the odds ratios across analysis centers. A finding of statistical significance in this test is followed by exploratory analyses to
characterize the source of the heterogeneity.

[0300] The primary efficacy variable is summarized without statistical testing by success frequency by investigator center, by
analysis center, by gender, by age subgroup, by skin type subgroup, by baseline lesion count subgroup, and by treatment
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area (face or balding scalp).

[0301] Subjects who show a greater number of AK lesions at any time post-baseline compared to the baseline lesion count
are of particular interest since the new lesions may represent sub-clinical lesions which are present but unobserved at the
baseline visit. The proportion of subjects who show new lesions while on treatment are presented by treatment group, and the
primary efficacy variable is summarized in this subject subgroup.

[0302] All safety measures are analyzed using the ITT data set. Safety is assessed by collection of adverse events which are
fully characterized as to intensity, seriousness and relationship to study drug. Additionally, local skin reactions (LSRs) are
anticipated adverse events related to the pharmacodynamic activity of the drug; therefore, LSRs are assessed by the
investigator at each study visit Six LSRs (erythema, edema, weeping/exudate, flaking/ scaling/dryness, scabbing/crusting, and
erosion/ulceration) are rated by the investigator at each study visit on a 0-3 scale (save erosion/ulceration rated 0-2). Data
relating to rest periods are collected. Vital signs and laboratory data are collected prestudy or baseline and at end of study.

[0303] Adverse events (AEs) are coded using Medical Dictionary for Regulatory Activities (MedDRA) terminology. Treatment-
emergent AEs are summarized for each treatment group by the overall incidence of at least one event, incidence by system
organ class, and incidence by system organ class and preferred term. Treatment-emergent AEs are also summarized by
severity, and by relationship to study product. The AE incidence is summarized by gender, by age subgroup, by skin type
subgroup, by baseline lesion count subgroup, and by location of treatment area (face or balding scalp). Serious AEs and
discontinuations due to AEs are listed by subject.

[0304] The intensity of each local skin reaction (LSR) type (erythema, edema, weeping/exudate, flaking/ scaling/dryness,
scabbing/crusting, and erosion/ulceration) and the most intense reaction (post-baseline) for each type are summarized by
frequency counts and mean scores by treatment group and study visit. An LSR sum score is computed at each study visit, and
3 areas under the curve (AUC, in days) are calculated; from Baseline to beginning of Treatment Cycle 2, from beginning of
Treatment Cycle 2 to End of Study (EOS), and from Baseline to EOS. These values are compared pairwise between treatment
groups using Fisher's least significant differences in the 1-way analysis of variance (treatment group).

[0305] The number and percentage by treatment group of subjects who require a rest period (1 or more, by treatment cycle
and overall) are analyzed using CMH statistics. A similar analysis summarized the number and percentage of subjects by
treatment group (1) who require a rest period in both treatment cycles, (2) who require a rest period in Cycle 1 only, and (3)
who require a rest period in Cycle 2 only. The number of dosing days missed due to rest periods and the number of dosing
days prior to the beginning of the first rest period are analyzed using nonparametric CMH methods for each treatment cycle
and overall.

[0306] Clinical laboratory values are listed, and frequency counts in alert status shifts are tabulated.

[0307] The preliminary results from each of the Phase 3 clinical studies are summarized in the sections below, with the results
of paired identical studies (GW01-0702/GW01-0704 and GW01-0703/ GW01-0705 presented side by side). Overall, a total of
969 subjects are enrolled into the four Phase 3 studies. Fifty-one independent sites in the United States enrolled subjects in
the Phase 3 studies. The number of subjects that are included in the ITT Data sets are tabulated in Table 67.

Table 67: Number of Subjects Included in the ITT Data Sets

Study 3.75% IMIQ {2.5% IMIQ ;Placebo Overall
GW01-0702 81 81 80 242
GW01-0704 79 79 79 237
Combined 2-Week Treatment Cycle Regimen Studies {160 160 159 479
Study 3.75% IMIQ {2.5% IMIQ ;Placebo Overall
GW01-0703 80 82 78 240
GW01-0705 82 82 86 250
Combined 3-Week Treatment Cycle Regimen Studies {162 164 164 490

Studies of Two-Week Treatment Cycles

[0308] Preliminary data from the Two-week Treatment Cycle Studies (GW01-0702 and GW01-0704) are presented below.
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[0309] Subject Disposition for studies GW01-0702 and GW01-0704 is tabulated in Table 68.

Table 68: Subject Disposition; Two- GW01-0702 GW01-0704
Week Treatment Cycle Regimen Studies
2.5% 3.75% Placebo {2.5% 3.75% Placebo
IMIQ IMIQ IMIQ IMIQ
Total no. of subjects, n (%)
Randomized 81 81 80 79 79 79
Completed Study? 78 74 (91.4) {75(93.8) {76 75(94.9) §75(94.9)
(96.3) (96.2)
Discontinued Study 3(3.7) {7(8.6) 5(6.3) 3(3.8) {4(5.1) 4(5.1)
Reasons for discontinuation from the
study, n (%P)
Safety reasons (AEs) 1(1.2) {1(1.2) 2(2.5) 0 1(1.3) 1(1.3)
Investigator's request 0 0 0 0 0 0
Subject's request (not AE) 1(1.2) {3(3.7) 2 (2.5) 1(1.3) {1(1.3) 2 (2.5)
Noncompliance 0 0 0 0 1(1.3) 0
Use of concomitant therapy 0 1(1.2) 0 0 0 1(1.3)
Lost to follow-up 1(1.2) {2(2.5) 1(1.3) 1(1.3) {0 0(0.0)
Other (not AE) 0 0 0 1(1.3) {1(1.3) 0
AE = adverse event; IMIQ= Imiquimod
a: Includes subjects who complete both the treatment periods and the post-treatment follow-up period.
b: Percentage of randomized population.

[0310] Subject demographics for each study are tabulated in Table 69, and the number of baseline AK lesions for each study

are tabulated in Table 70.
Table 69: Demographic Summary - Two-Week Treatment Cycle Regimen Studies; ITT Population

GW01-0702 GWO01-0704
2.5% IMIQ 3.75% IMIQ Placebo 2.5% IMIQ 3.75% IMIQ Placebo
(N=81) (N=81) (N=80) (N=79) (N=79) (N=79)
Age in years
Mean + SD 63.7 £ 10.7 63.8 +11.1 63.6+8.3 {65.0+10.3 65.3+10.0 65.0+9.5
Median 63.3 63.9 63.4 64.4 65.3 63.7
Minimum, 43.8, 88.7 36.5, 89.8 42.7,83.1 139.6,90.0 36.3, 86.4 46.4, 89.1
Maximum
Sex, n (%)
Male 59 (72.8) 69 (85.2) 70 (87.5) 68 (86.1) 63 (79.7) 60 (75.9)
Female 22 (27.2) 12 (14.8) 10 (12.5) 11 (13.9) 16 (20.3) 19 (24.1)
Race, n (%)
White 81 (100) 81 (100) 80 (100) 79 (100) 79 (100) 78 (98.7)
Non-White 0 0 0 0 0 1(1.3)
Ethnicity, n (%)
Hispanic 4(4.9) 5(6.2) 5(6.3) 0 1(1.3) 0
Non-Hispanic {77 (95.1) 76 (93.8) 75 (93.8) 79 (100) 78 (98.7) 79 (100)
Fitzpatrick skin
type, n (%)
| 9(11.1) 5(6.2) 6 (7.5) 20 (25.3) 17 (21.5) 13 (16.5)
Il 35(43.2) 43 (53.1) 25(31.3) 27 (34.2) 31(39.2) 33 (41.8)
1} 23 (28.4) 17 (21.0) 37 (46.3) 20 (25.3) 26 (32.9) 26 (32.9)
v 11 (13.6) 15(18.5) 11 (13.8) 11 (13.9) 5(6.3) 5(6.3)
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GW01-0702 GW01-0704
2.5% IMIQ 3.75% IMIQ Placebo 2.5% IMIQ 3.75% IMIQ Placebo
(N=81) (N=81) (N=80) (N=79) (N=79) (N=79)

\Y 3(3.7) 1(1.2) 1(1.3) 1(1.3) 0 2(2.5)
Location of Treatment Area, n (%)

Face 61 (75.3) 66 (81.5) 60 (75.0) 56 (70.9) 55 (69.9) 59 (74.7)
Balding Scalp 20 (24.7) 15(18.5) 20 (25.0) {23 (29.1) 24 (30.4) 20 (25.3)
SD = standard deviation; IMIQ = imiquimod
Fitzpatrick skin type: I=bums easily, never tans; ll=bums easily, tans minimally with difficulty; lll=bums

moderately, tans moderately and uniformly; IV=bums minimally, tans moderately and evenly; V=rarely burns,
tans profusely; VI=never bums, tans profusely.

Table 70: Actinic Keratosis Lesions at Baseline - Two-Week Treatment Cycle Regimen Studies; ITT Population

GW01-0702 GW01-0704
Baseline values 2.5% IMIQ 3.75% IMIQ {Placebo 2.5% IMIQ 3.75% IMIQ {Placebo
(N=81) (N=81) (N=80) (N=79) (N=79) (N=79)
Mean (SD) 11.11 (4.42) 110.89 (4.90) {11.74 (4.77)110.77 (4.44) 111.16 (4.81) 110.82 (4.64)
Median 10 9 10 10 11 10
Minimum, Maximum 5,20 5,20 5,20 5,20 5,29 5,20
P value vs Placebo 0.376 0.256 NA 0.864 0.542 NA
P value vs 3.75% 0.818 NA NA 0.688 NA NA
imiquimod cream?

SD = Standard deviation

ap values are from Cochran-Mantei-Haenszel test, are stratified by investigator center, taking 2 treatment
groups at a time.

[0311] Subjects in studies GW01-0702 and GW01-0704 are compliant with the administration of study medication; greater
than 91% of the subjects are compliant with the dosing regimen. Compliance is defined as applying more than 75% of the
prescribed doses; 'rest' days are considered as application days.

[0312] Primary and secondary efficacy results for the GW01-0702 and GW01-0704 studies are presented in Table 71, Table
72 and Table 73. The primary efficacy variable is the rate of complete clearance at EOS (Week 14). The secondary efficacy
variables are the rate of partial clearance (at least 75% reduction in AKs from baseline) at EOS, and the percent change from
Baseline to EOS in investigator counts of AK lesions. Both active treatment arms demonstrate greater efficacy than placebo;
which is statistically significant for all primary and secondary endpoints.

Table 71: ITT (LOCF) Complete Clearance Rates at EOS for Individual Two-Week Treatment Cycle Regimen Studies

Study 3.75% IMIQ 2.5% IMIQ Placebo
GW01-0702 25.9% (21/81) 23-5% (19/81) 2.5% (2/80)
GW01-0704 45.6% (36/79) 38.0% (30/79) 10.1% (8/79)
Combined 35.6% (57/160) 30.6% (49/160) 6.3% (10/159)

Table 72: ITT (LOCF) Partial Clearance Rates at EOS for Individual Two-Week Treatment Cycle Regimen Studies

Study 3.75% IMIQ 2.5% IMIQ Placebo
GW01-0702 45.7% (37/81) 42.0% (34/81) 18.8% (15/80)
GW01-0704 73.4% (58/79) 54.4 % (43/79) 26.6% (21/79)
Combined 59.4% (95/160) 48.1 % (77/160) 22.6% (36/159)

Table 73: ITT (LOCF) Median Percent Change from Baseline in AK Lesion Count at EOS for Individual Two-Week
Treatment Cycle Regimen Studies

Study 3.75% IMIQ 2.5% IMIQ Placebo
GW01-0702 -12.7% -60.0% -21.1%
GW01-0704 -90.9% -76.5% -30.0%
Combined -81.8% -71.8% -25.0%
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[0313] The incidence rates for selected safety parameters for the combined Two-Week Treatment Cycle Regimen studies are
displayed in Table 74.

Table 74: Summary of Incidence Rates for Selected Safety Parameters (Combined Two-Week Treatment Cycle
Regimen Studies

3.75% IMIQ (N=160) {2.5% IMIQ (N=160) {Placebo (N=159)
Discontinued study prematurely due {2 (1.3%) 1 (0.6%) 3(1.9%)
to safety reasons, n (%)
Treatment-related AEs, n (%) 31 (19.4%) 19 (11.9%) 4 (2.5%)
Rest periods, n (%) 17 (10.6%) 11 (6.9%) 0 (0%)

[0314] The most common treatment-related adverse events are displayed in Table 75 below.
Table 75: Incidence of Most Common* Treatment-Related Adverse Events (Combined Two-Week Treatment Cycle
Regimen Studies)

MedDRA Term 3.75% IMIQ (N=160) 2.5% IMIQ (N=160) Placebo (N=159)
Application site pruritus 7 (4.4%) 6 (3.8%) 1(0.6%)
Application site pain 5(3.1%) 2(1.3%) 0%
Application site irritation 5(3.1%) 4 (2.5%) 0%
Fatigue 4 (2.5%) 0% 0%
Headache 4 (2.5%) 1(0.6%) 2 (1.3%)
Dizziness 3(1.9%) 0% 0%
Lymphadenopathy 3 (1.9%) 3(1.9%) 0%
Nausea 3 (1.9%) 1(0.6%) 0%
Pyrexia 2 (1.3%) 0% 0%
Application site swelling 2 (1.3%) 0% 0%
Arthralgia 2 (1.3%) 0% 0%

*> 1% in the 3.75% imiquimod

treatment group

[0315] For each of the two-week treatment cycle regimen studies, LSRs appear to be dose-dependent. The combined AUC of
LSRs,m Scores are 272, 242 and 140 for the 3.75% imiquimod, 2.5% imiquimod, and placebo treatment groups, respectively.
Erythema is the most intense LSR during the treatment cycles, and on average all LSRs return to baseline at the first
observation post-treatment cycle (within either two or four weeks, following cycles 1 and 2, respectively). The combined
incidence of severe erythema is 26.3%, 14.4%, and 0% for the 3.75% imiquimod, 2.5% imiquimod, and placebo treatment
groups, respectively.

[0316] There were 12 subjects with 15 serious adverse events reported in the two-week treatment cycle regimen studies, of
which one of the serious adverse events for one of the subjects is considered related to treatment (diarrhea with secondary
nausea / fatigue reported in the 3.75% treatment group).

[0317] In the two-week treatment cycle regimen studies, both 2.5% and 3.75% imiquimod creams demonstrate substantial
efficacy for the treatment of AKs that is consistently significantly greater than that of placebo cream, with a trend toward
greater efficacy in the 3.75% group. Both products are well-tolerated as evidence by measures of adverse events, ability of
subjects to remain in the study, incidence of rest periods, and compliance with study regimen. Both active products result in
increases in local skin reactions versus the placebo cream. For both active creams, the LSRs rapidly reduces with the
completion of each treatment cycle and these LSRs are associated with relatively few reported application site reactions.

Studies of Three-Week Treatment Cycles

[0318] Preliminary data from the Three-Week Treatment Cycle Regimen Studies (GW01-0703 and GWO01-0705) are
presented as follows.
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[0319] Subject Disposition for Studies GW01-0703 and GW01-0705 is tabulated in Table 76.
Table 76: Subject Disposition; Three-Week Treatment Cycle Regimen Studies

GW01-0703 GW01-0705 Placebo
2.5% IMIQ {3.75% IMIQ {Placebo {2.5% IMIQ {3.75% IMIQ

Total no. of subjects, n (%)

Randomized 82 80 78 82 82 86
Completed Study? 77(93.9) {76(95.0) {73(93.6) 180(97.6) {76(92.7) {81 (94.2)
Discontinued Study 5(6.1) 4(5.0) 5(6.4) {2(2.4) 6(7.3) 5 (5.8)

Reasons for discontinuation
from the study, n (%P )

Safety reasons (AEs) 1(1.2) 2(2.5) 0 1(1.2) 2(2.4) 1(1.2)
Investigator's request 0 0 0 0 0 0
Subject's request (not AE) 3(3.7) 2(2.5) 4(5.1) 0 2(2.4) 0
Noncompliance 1(1.2) 0(0.0) 0(0.0) 0 0 0
Use of concomitant 0 0 0 0 0 0
therapy
Lost to follow-up 0 0 0 0 (0.0) 1(1.2) 1(1.2)
Other (not AE) 0(0.0) 0 (0.0) 1(1.3) 1(1.2) 1(1.2) 3(3.5)

AE = adverse event; IMIQ= Imiquimod
a: Includes subjects who complete both the treatment periods and the post-treatment follow-up period.
b: Percentage of randomized population.

[0320] Subject demographics for each study are tabulated in Table 77, and the number of baseline AK lesions for each study
are tabulated in Table 78.
Table 77: Demographic Summary - Three-Week Treatment Cycle Regimen Studies; ITT Population

GW01-0703 GW01-0705
2.5% IMIQ {3.75% IMIQ Placebo 2.5% IMIQ {3.75% IMIQ Placebo
(N=82) (N=80) (N=78) (N=82) (N=82) (N=86)
Age in years
Mean + SD 65.7 10.4 64.5+10.8 63.0+10.1 {66.4+10.0 {64.1+9.7 64.4+11.5
Median 66.7 64.0 63.6 65.9 63.7 65.8
Minimum, 33.3,84.2 40.3, 85.5 39.8, 83.8 45.4,87.3 41.6,90.9 37.9,87.0
Maximum
Sex, n (%)
Male 62 (75.6) 63 (78.8) 63 (80.8) 66 (80.5) 60 (73.2) 72 (83.7)
Female 20 (24.4) 17 (21.3) 15(19.2) 16 (19.5) 22 (26.8) 14 (16.3)
Race, n (%)
White 82 (100) 78 (97.5) 77 (98.7) 82 (100.0) 82 (100.0) 86 (100.0)
Non-White 0 2(2.5) 1(1.3) 0 0 0
Ethnicity, n (%)
Hispanic 2(2.4) 1(1.3) 0 (0.0) 6 (7.3) 6(7.3) 6 (7.0)
Non-Hispanic 80 (97.6) 79 (98.8) 78 (100) 76 (92.7) 76 (92.7) 80 (93.0)
Fitzpatrick skin
type, n (%)
| 8(9.8) 11 (13.8) 11 (14.1) 12 (14.6) 11 (13.4) 12 (14.0)
Il 35 (42.7) 31(38.8) 28 (35.9) 28 (34.1) 47 (57.3) 39 (45.3)
i 28 (34.1) 24 (30.0) 26 (33.3) 33(40.2) 21 (25.6) 23 (26.7)
v 9 (11.0) 13 (16.3) 10 (12.8) 8 (9.8) 3(3.7) 9(10.5)
\Y 2(2.4) 1(1.3) 3(3.8) 1(1.2) 0 3(3.5)
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GW01-0703 GW01-0705
2.5% IMIQ {3.75% IMIQ Placebo 2.5% IMIQ {3.75% IMIQ Placebo
(N=82) (N=80) (N=78) (N=82) (N=82) (N=86)
Location of Treatment Area, n
(%)
Face 63 (76.8) 54 (67.5) 60 (76.9) 52 (63.4) 61 (74.4) 62 (72.1)
Balding Scalp {19 (23.2) 26 (32.5) 18 (23.1) 30 (36.6) 21 (25.6) 24 (27.9)
SD = standard deviation; IMIQ = Imiquimod
Fitzpatrick skin type: I=burns easily, never tans; ll=burns easily, tans minimally with difficulty; lll=burns

moderately, tans moderately and uniformly; IV=burns minimally, tans moderately and evenly; V=rarely burns,
tans profusely; VI=never bums, tans profusely.

Table 78: Actinic Keratosis Lesions at Baseline - Three-Week Treatment Cycle Regimen Studies; ITT Population

GW01-0703 GW01-0705
Baseline 2.5% IMIQ 3.75% IMIQ Placebo 2.5% IMIQ 3.75% IMIQ Placebo
values (N=82) (N=80) (N=78) (N=82) (N=82) (N=86)
Mean (SD) 10.74 (4.45) {11.99 (5.47) 11.24 (4.70) {10.43 (4.05) i10.26 (4.12) 9.49 (3.67)
Median 10 11 10 9 9 8
Minimum, 5,20 5,23 5,20 5,20 5,20 5,20
Maximum
P value vs 0.408 0.359 NA 0.094 0.197 NA
Placebo?
P value vs 0.113 NA NA 0.776 NA NA
3.75%
imiquimod
cream?

SD=Standard deviation

ap values are from Cochran-Mantel-Haenszel test, stratified by investigator center, taking 2 treatment groups at
atime.

[0321] Subjects in studies GW01-0703 and GW01-0705 are compliant with the administration of study medication; greater
than 92% of the subjects are compliant with the dosing regimen. Compliance is defined as applying more than 75% of the
prescribed doses; 'rest' days are considered as application days.

[0322] Primary and secondary efficacy results for the GW01-0703 and GW01-0705 studies are presented in Table 79, Table
80, and Table 81. The primary efficacy variable is the rate of complete clearance at EOS (Week 17). The secondary efficacy
variables are the rate of partial clearance (at least 75% reduction in AKs from baseline) at EOS, and the percent change from
Baseline to EOS in investigator counts of AK lesions. Both active treatment arms demonstrate greater efficacy than placebo,
which is statistically significant for all primary and secondary endpoints.

Table 79: ITT (LOCF) Complete Clearance Rates at EOS for Individual Three-Week Treatment Cycle Regimen Studies

Study 3.75% IMIQ 2.5% IMIQ Placebo

GW01-0703 32.5% (26/80) 23.2% (19/82) 5-1% (4178)
GW01-0705 35.4% (29/82) 26.8% (22/82) 5.8% (5/86)
Combined 34.0% (55/162) 25% (41/164) 5.5% (9/164)

Table 80: ITT (LOCF) Partial Clearance Rates at EOS for Individual Three-Week Treatment Cycle Regimen Studies
Study 3.75% IMIQ 2.5% IMIQ Placebo

GW01-0703 56.3% (45/80) 46.3% (38/82) 11.5% (9/78)
GWG1-0705 51.2% (42/82) 39.0% (32/82) 14.0% (12/86)
Combined 53.7% (87/162) 42.7% (70/164) 12.8% (21/164)

Table 81: ITT (LOCF) Median Percent Change from Baselin
Treatment Cycle Regimen Studies

e in AK Lesion Count at EOS for Individual Three-Week

Study

3.75% IMIQ

2.5% IMIQ

Placebo

GW01-0703

-82.3%

-66.7%

-23.6%
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Study 3.75% IMIQ 2.5% IMIQ Placebo
GW01-0705 78.9% 6.7 555%,
Combined -80.0% -66.7% -23.6%

[0323] The incidence rates for selected safety parameters for the combined three-week treatment cycle regimen studies are
displayed in Table 82.

Table 82: Summary of Incidence Rates for Selected Safety Parameters (Combined Three-Week Treatment Cycle
Regimen Studies)

3.75% IMIQ (N=162) {2.5% IMIQ (N=164) {Placebo (N=164)
Discontinued study prematurely due {4 (2.5%) 2(1.2%) 1(0.6%)
to safety reasons, n (%)
Treatment-related AEs, n (%) 60 (37.0%) 44 (26.8%) 4 (2.4%)
Rest periods, n (%) 44 (27.2%) 28 (17.1%) 0 (0%)

[0324] The most common treatment-related adverse events are displayed in Table 83.
Table 83: Incidence of Most Common* Treatment-Related Adverse Events (Combined Three-Week Treatment Cycle
Regimen Studies)

MedDRA Term 3.75% IMIQ (N=162) 2.5% IMIQ (N=164) iPlacebo (N= 164)
Application site pain 15 (9.3%) 11 (6.7%) 0%
Application site pruritus 14 (8.6%) 12 (7.3%) 1 (0.6%)
Influenza like iliness 12 (7.4%) 6 (3.7%) 0%
Application site irritation 9 (5.6%) 6 (3.7%) 1 (0.6%)
Fatigue 7 (4.3%) 5 (3.0%) 0%
Application site bleeding 5(3.1%) 2 (1.2%) 0%
Lymphadenopathy 5(3.1%) 4 (2.4%) 0%
Pyrexia 5(3.1%) 0% 0%
Headache 4 (2.5%) 4(2.4%) 0%
Cheilitis 3(1.9%) 1 (0.6%) 1 (0.6%)
Myalgia 3(1.9%) 0% 0%
Application site discomfort 2(1.2%) 0% 0%
Application site erythema 2(1.2%) 0% 0%
Chills 2(1.2%) 1(0.6%) 0%
Dysphonia 2(1.2%) 0% 0%
Herpes simplex 2(1.2%) 2 (1.2%) 0%
Herpes zoster 2(1.2%) 0% 0%
Lethargy 2 (1.2%) 0% 0%
Nausea 2(1.2%) 1(0.6%) 0%

*> 1% in the 3.75% imiquimod treatment group

[0325] For each of the three-week treatment cycle regimen studies, LSRs appear to be dose-dependent. The combined AUC
of LSRgym Scores are 413, 372 and 189 for the 3.75% imiquimod, 2.5% imiquimod, and placebo treatment groups,
respectively. Erythema is the most intense LSR during the treatment cycles, and on average all LSRs return to baseline at the
first observation post-treatment cycle . The combined incidence of severe erythema is 44.7%, 28.2%, and 0% for the 3.75%
imiquimod, 2.5% imiquimod, and placebo treatment groups, respectively.

[0326] There are 13 subjects who report 18 serious adverse events in the Three-Week Treatment Cycle Regimen studies; one
of these serious adverse events is considered related to treatment (pancytopenia reported in the 3.75% treatment group; note
that this subject had a previous history of pancytopenia).
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[0327] In the Three-Week Treatment Cycle Regimen studies, both 2.5% and 3.75% imiquimod creams demonstrate
substantial efficacy for the treatment of AKs that is consistently significantly greater than that of placebo cream, with a trend
toward greater efficacy with the higher concentration cream. Discontinuation rates for any cause, as well as for safety reasons
are low in all treatment groups, and as such, both imiquimod creams can be considered 'well-tolerated'. However, a larger
number of subjects that are treated with either the 2.5% or 3.75% imiquimod creams require rest periods from the intended
two 3-week treatment cycles. Rest periods and other measures of treatment tolerability (related adverse events, application
site reactions, LSRs) demonstrate a dose dependent effect, with the highest incidences in the 3.75% 3-week cycle treatment

group.

[0328] Selection of the optimal dose/regimen for submission for marketing approval requires the comparisons of both the
benefits and risks for each of each dose/regimen combinations that are studied. Studies GW01-0702 and GW01-0704 are
duplicate studies investigating two 2-week treatment cycles (aka two-week treatment cycle regimen studies); and studies
GWO01-0703 and GWO01-0705 are duplicate studies investigating two 3-week treatment cycles (aka three-week treatment cycle
regimen studies). Data from the four Phase 3 studies are combined as identical pairs (GW01-0702/GW01-0704 and GWO01-
0703/ GW01-0705).

[0329] Identical pairs of studies, each including 3 treatment groups, are considered in the analysis of dose/regimen selection:
* Two-Week Treatment Cycle Regimen (Studies GW01-0702 and GWO01-0704)
0 3.75% imiquimod
0 2.5% imiquimod
o Placebo
» Three-Week Treatment Cycle Regimen (Studies GW01-0703 and GW01-0705)
0 3.75% imiquimod
0 2.5% imiquimod

o Placebo

[0330] To examine the impact of drug concentrations on efficacy, the four imiquimod treatment groups (2.5% and 3.75%, 2-
week and 3-week regimens) can be combined by concentration, irrespective of treatment regimen. Data for 2.5% imiquimod
(both 2 and 3-Week Treatment Cycle Groups) versus that of 3.75% imiquimod (both 2 and 3-Week Treatment Cycle Groups)
are evaluated for efficacy effects of concentration (refer to Table 84 below). Preliminary evaluation suggests an effect of drug
concentration in favor of the 3.75% concentration for all three efficacy endpoints: Complete Clearance, Partial Clearance, and
Percent Reduction from Baseline of AK lesions. Preliminary evaluation suggests that the two regimens (2-week and 3-week
treatment cycles) are comparable in terms of the efficacy endpoints. In addition, all four dosing regimens that are used show
statistically and clinically significant effectiveness in the reduction of AK lesions in the target population.

Table 84: Analysis of Primary and Secondary Efficacy Endpoints (Combined Studies)

2-Week Cycle Regimen 3-Week Cycle Regimen

Parameter 3.75% 12.5% {Placebo 3.75% 12.5% {Placebo
Complete Clearance at EOS
N, (%) 57/160 (35.6) {49/160 (30.6){10/159 (6.3) 155/162 (34.0)141/164 (25.0){9/164 (5.5)
95% confidence 1282436 236,384 {31,113 267,418 {186,323 {25102
interva

Partial Clearance at EOS

n/N, (%) 95/160 (59.4)" {77/160 (48.1){36/159 (22.6) {87/162 (53.7){70/164 (42.7)}{21/164 (12.8)
95% confidence {51.3,67.1 40.2, 56.2 16.4, 29.9 45.7,61.6 35.0, 50.6 8.1,18.9
interval
Percent Change in Number of AK Lesions from Baseline to EOS
N 160 160 159 162 164 164
Median -81.8 -71.8 -25.0 -80.0 -66.7 -23.6
Mean (SD) -68.7 (43.4) -59.2 (41.6) {-27.6(52.1) {-64.3 (43.0) {-57.0(45.4) {-24.5(47.0)
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Percent Change in Number of AK Lesions from Baseline to EOS

95% confidence {-75.4,61.9 -65.7, 52.7 -35.7,-19.4 {-71.0,57.7
interval

-64.0,-50.0 §-31.7,17.2

[0331] As indicated herein, the efficacy results for the two 2-cycle treatment regimens, i.e., the 2 x 2 x 2 weeks and 3 x 3 x 3
weeks treatment cycles, suggest that the additional doses provided in the 3-week treatment cycle regimen results in no
additional efficacy over that shown for the 2-week treatment cycle regimen. This finding is consistent with the rank order
performance of the 3.75% product for all efficacy endpoints in all four individual Phase 3 studies. Therefore, from an efficacy
standpoint, the 3.75% imiquimod cream, when applied daily in two 2-week treatment cycles, is believed to be the preferred
dose and regimen combination to treat actinic keratosis.

[0332] Safety for all four dose regimens is also considered. Since the longer 3-week treatment regimen (with its greater drug
exposure) shows no additional efficacy, it is believed that a choice of a 3-week regimen should be based on an improved
safety profile.

[0333] As with efficacy, safety data are examined from the pooled identical studies (GWO01-0702/GW01-0704 and GWO01-
0703/GW01-0705).

[0334] Key safety outcomes are presented above and included:

» Incidence of Discontinuation from Study

» Incidence of Discontinuation from Study due to Safety Reasons (AEs)
» Incidence of Rest Periods

» Incidence of Treatment-Related AEs

» AUC of LSRsum scores

[0335] With the exception of LSRs (which are investigator assessed 'signs'), these measures address symptoms that are
experienced by the subject or investigator actions that are related to subject safety (i.e., discontinuations, rest periods,
adverse events including LSRs requiring medical intervention).

[0336] As can be seen in Table 85 below, discontinuation rates from the four Phase 3 studies for all causes (including safety)
are low across all treatment groups, thus supporting the overall tolerability of all dose regimens. Inspection of the incidence
rates for Rest Periods and Treatment-Related AEs suggests that the 3-week Treatment Cycle Regimens are relatively less
well-tolerated than both 2-week Treatment Cycle Regimens.

Table 85: Selected Safety Parameters (Combined Studies)

Combined Two-Week Treatment Combined Three-Week Treatment
Cycle Regimen Studies Cycle Regimen Studies
3.75% IMIQ {2.5% IMIQ {Placebo 3.75% IMIQ {2.5% IMIQ {Placebo
(N=160) (N=160) (N=159) (N=162) (N=164) (N=164)
Discontinued study 11 (6.9%) §6(3-8%) 9 (5.7%) 10 (6.2%) 7(4.3%) 10 (6.1%)
prematurely (any reason)
Discontinued study 2 (1.3%) 1 (0.6%) 3 (1.9%) 4 (2.5%) 2(1.2%) 1(0.6%)
prematurely due to safety
reasons, n (%)
Treatment-related AEs, n {31 (19.4%) {19 (11.9%) {4 (2.5%) 60 (37.0%) {44 (26.8%) {4 (2.4%)
(%)
Rest periods, n (%) 17 (10.6%) {11 (6.9%) {0 (0%) 44 (27.2%) {28 (17.1%) {0(0%)

[0337] For the 2-week treatment cycle regimen, the 2.5% and 3.75% imiquimod creams show similar tolerability. Although the
overall incidences of treatment-related adverse events for the 2-week Treatment Cycle Regimens show a dose-related trend
(see above 85), the most common treatment-related AEs are application site reactions (see Tables 75 and 83). Inspection of
the individual treatment-related AEs reveals low rates for all the individual terms, irrespective of dose group. AEs that may
reflect systemic pharmacologic effects of imiquimod's activation of cytokines (e.g., fatigue) are reported; however, systemic
AEs occur at a low rate.
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[0338] Additional to the adverse event data above, the physical signs of anticipated local skin reactions (LSRs) are rated by
the investigators via six assessments scores at each study visit. The assessments scores are summated and then integrated
across the study duration as AUC of LSRgm scores. The AUC of LSRg m scores for all four treatment groups are presented in
Table 86.

Table 86: Summary of AUC of LSRg,,, Scores (Combined Across Studies)

3.75% IMIQ 2.5% IMIQ Placebo
Combined Two-Week Treatment Cycle Regimen 272 242 140
Studies
Combined Three-Week Treatment. Cycle Regimen 413 372 189
Studies

[0339] The difference in AUC of LSRgm scores by treatment regimen is remarkable. Note that the scores for the 3-week cycle
treatment cycle regimens (including placebo) reflect the longer dosing and study duration associated with those study designs.
Nonetheless, the data shows pronounced increases in AUC of LSRg mn scores for both doses in the 3-week cycle treatment
groups. Scores for both of the 2-week cycle treatment groups are lower than the 3-week treatment cycle regimens, with a
relatively small increase in the 3.75% AUC of LSRgm score compared to the 2.5% imiquimod treatment group for the 2-week

treatment cycle regimen studies.

[0340] Looking across the safety parameters, it appears that the short 2-week Treatment Cycle Regimen is relatively better
tolerated than the 3-week Treatment Cycle Regimen. Within the 2-week cycle Treatment Cycle Regimen both doses are well-
tolerated, although safety incidence rates and scores appear to slightly favor the 2.5% concentration.

[0341] As discussed, the 3-week Treatment Cycle Regimens, irrespective of product concentration, demonstrates a less
favorable safety profile versus the 2-week Treatment Cycle Regimens with no offsetting efficacy benefit. Within the 2-week
Treatment Cycle Regimen studies, the 2.5% imiquimod formulation appear to have a slightly improved safety profile to the
3.75% product, though both products are well-tolerated. However, the 3.75% product shows a consistent incremental efficacy
benefit to the 2.5% product.

[0342] In the primary ITT efficacy analysis, missing observations due to early discontinuation are imputed using the last
observation carried forward (LOCF). Baseline data are carried forward if no post-Baseline data existed for the subject. The
sensitivity of the primary outcome to imputation methods is explored in each of the separate clinical study reports, and the
results are found to be robust with respect to changes in imputation methodology. The results of the PP analysis are also
found to be entirely consistent with those of the ITT analysis.

[0343] Wherever the investigator reported AK lesion count as "indeterminate," the subject is considered not cleared (and not
partially cleared), but the numerical lesion count is taken as a missing value.

[0344] The demographic and background characteristics of the efficacy study populations by treatment group in all 4 Phase 3
studies are combined by identical study design in pairs (i.e., GW01-0702 and GWO01-0704 will be combined in one pair and
GWO01-0703 and GW01-0705 will be combined in a second pair). The number and percentage by treatment group and overall
are presented for subjects randomized, subjects included in the ITT population, subjects completing the study, and subjects
discontinuing the study, overall and by reason for discontinuation.

[0345] Subject age, height, weight, and Baseline lesion count is summarized by mean, standard deviation, median, and range
by treatment group. Sex, race, ethnicity, Fitzpatrick skin type, location of treatment area (face or balding scalp), and prior AK
treatment history is characterized by frequency distribution by treatment group.

[0346] Descriptive statistics (mean, standard deviation, median, and range) is used to summarize product usage and
exposure for the ITT populations by treatment group. Measures of study medication exposure, for each treatment cycle and
overall, includes the total duration of treatment (date of last dose minus date of first dose plus 1, excluding the no-treatment
period), the total number of applications, the total number of packets used, the total amount of active drug applied, and the
average number of packets used per application. The number and percentage of subjects by treatment group who make
fewer than 75% of the required applications (fewer than 21 applications and/or rest days in the 2-week treatment cycle
regimen, and fewer than 32 applications and/or rest days in the 3-week treatment cycle regimen) is reported.

[0347] The primary efficacy variable prospectively defined for all studies is subject status with respect to complete clearance of
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AK lesions at End of Study. This is defined as the absence of clinically visible or palpable AK lesions in the treatment area.

[0348] Secondary efficacy variables are:

» Subject status with respect to partial clearance of AK lesions at End of Study, defined as at least a 75% reduction in the
number of AK lesions in the treatment area compared with Baseline.
* Percent change from Baseline to End of Study in investigator counts of AK lesions,

[0349] The comparative and integrated analysis of efficacy focuses on the primary and two secondary efficacy variables.
Integrated and comparative summaries is presented at the primary time point of End of Study. The studies are reviewed
separately as well as with the identical studies combined in pairs: GW01-0702 and GW01-0704 for the 2-week treatment cycle
regimen, and GW01-0703 and GWO01-0705 for the 3-week treatment cycle regimen.

[0350] In the planned statistical analyses defined prospectively and presented, all pairwise comparisons of active treatment
versus placebo are made using Hochberg's modified Bonferroni procedure. If either test is significant at a 0.025 level of
significance, then that test is considered significant. Otherwise, if both tests are significant at 0.05, then both tests are
considered significant. The. 3.75% and 2.5% treatment groups are compared to each other at the 0.05 level of significance if
at least one of these treatment groups is found to be different than the placebo using the Hochberg test.

[0351] In this way, complete clearance rates, partial clearance rates, change from Baseline AK lesion counts, and percent
change from Baseline AK lesion counts are analyzed using Cochran-Mantel-Haenszel (CMH) statistics, stratifying on site.

[0352] In the primary analysis of complete clearance rate, the Breslow-Day statistic is tested at the 10% level for heterogeneity
of the odds ratios across analysis sites. There are no findings of statistical significance in these tests for any of the studies.

[0353] In order to characterize and explore the efficacy of the proposed drug product in subpopulations of interest, the data
from the two pivotal studies is combined and analyzed by age, sex, Fitzpatrick skin type, treatment area, and baseline lesion
count. In each case, the ITT population is divided into two subpopulations based on the specific covariate of interest. For age,
the subpopulations are selected as less than, or greater than or equal to, 65 years old. For skin type and baseline lesion
count, the subpopulations are selected as above or below the approximate median value of the covariate (combining | with I,
and combining Ill, IV, V, and VI) for skin type; taking less than or equal to 10 vs greater than 10 for baseline lesion count). P
values for complete clearance and partial clearance are computed using a generalized linear model (PROC GENMOD)
assuming a multinomial distribution (DIST=MULT) and a cumulative login link function (LINK=CLOGIT) including effects of
treatment, subpopulation, and interaction. P values for percent reduction are derived from the analysis of variance (PROC
GLM) including effects of treatment, subpopulation, and interaction. A similar analysis is presented for the subpopulation of
subjects who showed increased AK lesion count at any time after baseline. This subpopulation is characterized in current
Aldara® labeling as having had "sub-clinical lesions". In these four studies, it is seen that the great majority of subjects are
included in this subpopulation.

[0354] The LSR intensities are summarized in each study by frequency counts and mean score by treatment group and study
visit for each LSR type:

» Erythema (0=None, 1=Faint to mild redness, 2=Moderate redness, 3=Intense redness),

« Edema (0=None, 1=Mild visible or barely palpable swelling/ induration, 2=Easily palpable swelling/induration, 3=Gross
swelling/induration),

+ Weeping/Exudate (0=None, 1=Minimal exudate; 2=Moderate exudate, 3=Heavy exudate),

¢ Flaking/Scaling/Dryness (0=None, 1=Mild dryness/flaking, 2=Moderate dryness/flaking, 3=Severe dryness/flaking),

» Scabbing/Crusting (0=None, 1=Crusting, 2=Serous scab, 3=Eschar),

» Erosion/Ulceration (0=None, 1=Erosion, 2=Ulceration).

[0355] The most intense reaction (post-baseline) for each type is also presented by frequency distribution and mean score by
treatment group.

[0356] An LSR sum score is computed at each study visit (addition of six scores). Three areas under the curve (AUC, in days,
using the trapezoidal approximation) are calculated for each subject: from Baseline to beginning of Treatment Cycle 2, from
beginning of Treatment Cycle 2 to End of Study, and from Baseline to End of Study. These values are compared pair wise
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between treatment groups using Fisher's least significant differences in the one-way analysis of variance (treatment group).
Discontinued subjects are included in this analysis using LOCF. Details of the calculation of AUC are provided in the clinical
study reports.

[0357] A pooled analysis of is also provided, with P values derived from the analysis of variance (PROC GLM) including effects
of concentration, regimen, and interaction. When calculating the AUC over the course of the study period, it is noted that
studies GW01-0702 and GW01-0704 are 14 weeks in duration, while GW01-0703 and GWO01-0705 are 17 weeks in duration.
The additional three weeks in the AUC for the GW01-0703 and GW01-0705 studies correspond to two additional weeks of
treatment and one additional week in the no-treatment period between treatment cycles. Nonetheless, subjects in all four
studies are followed through eight weeks after the last treatment application in order to allow complete healing of local skin
reactions. Thus, the comparison of AUC LSR between the 14-week studies and the 17-week studies, without adjustment,
allows an evaluation of the relative duration, as well as the severity of local skin reactions resulting from each of the four
dosing regimens.

[0358] The number and percentage of subjects by treatment group combining GW01-0702 with GW01-0704 and GW01-0703
with GW01-0705 is presented for each of the following safety indicators.

» Requiring Rest Period

» Discontinuing the Study Prematurely for Any Reason

¢ Discontinuing the Study Prematurely for Safety Reasons
* Any Adverse Event

» Any Treatment-Related Event

* Any Application Site Reaction

» Any Serious Adverse Event

* Any Severe Adverse Event

[0359] The incidence of subjects requiring rest periods is calculated for each treatment group by Cycle 1, Cycle 2 and Overall.

[0360] Adverse events (AEs) is coded using MedDRA (Version 11) terminology. Treatment-emergent AEs is summarized for
each treatment group (with the four Phase 3 studies combined in pairs) by:

* n (%) of Subjects in Decreasing Order of Incidence in the 3.75% 2-Week Treatment Cycle Group, Adverse Events with
Incidence > 1% in the 3.75% 2-Week Treatment Cycle Group;

¢ n (%) of Subjects in Decreasing Order of Incidence in the 3.75% 2-Week Treatment Cycle Group, Adverse Events
Considered Treatment-related by the investigator;

* n (%) of Subjects in Decreasing Order of Incidence in the 3.75% 2-Week Treatment Cycle Group, Adverse Events Rated
Severe;

* n (%) of Subjects in Decreasing Order of Incidence in the 3.75% 2-Week Treatment Cycle Group, All Application Site
Reactions.

[0361] The incidence of adverse -events is summarized by gender, by age subgroup, by skin type, by baseline lesion count,
and by location of treatment area (face or balding scalp). For age, the subpopulations is selected as less than or greater than
or equal to, 65 years old. For skin type and baseline lesion count, the subpopulations is selected as above or below the
approximate median value of the covariate (combining | with Il, and combining lll, IV, V, and VI for skin type; taking less than or
equal to 10 vs greater than 10 for baseline lesion count).

[0362] Serious AEs and AEs which led to the discontinuation of the subject from the study is listed by subject.

[0363] The frequency counts of shifts in alert status (normal to high, low to normal, etc) from Screening to End of Study is
tabulated by treatment group for each laboratory parameter combining the four Phase 3 studies in pairs.

Example 25

An Open Label, Single Center, Non-Randomized Pharmacokinetic (PK) Study
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[0364] An open label, single center, non-randomized pharmacokinetic (PK) study in adult subjects diagnosed with actinic
keratosis ("AK") is conducted. This PK study is designed to quantify the pharmacokinetic profile of imiquimod and its
metabolites following 3 weeks (21 days) of daily applications of a 3.75% imiquimod formulation of Example in adult subjects
diagnosed with actinic keratosis (AK). The study is conducted under maximal use conditions (dose, duration, disease severity,
and application areas) in a population that had at least 10 AK lesions in the application area. The application area is the entire
face (exclusive of nares, vermilion, periocular areas and ears) and/or the entire balding scalp; areas estimated as

approximately 200 cmZ2. If the area of the entire balding scalp is less than 200 cm?, the forehead area is included in order for

the entire treatment area to be approximately 200 cm2 The daily dose is 2 packets of 3.75% imiquimod cream for three
continuous weeks.

[0365] Thus, this PK study is conducted under maximal use conditions: (1) at least 10 clinically typical visible or palpable AK
lesions within the treatment area (balding scalp or face); (2) application of 2 full packets (250mg of formulation per packet) of

3.75% imiquimod formulation once daily for 21 days (maximal dosing regimen); and (3) a skin area of approximately 200 cm?

of the entire face or balding scalp (maximal treatment area).

[0366] Subjects stay at the study center overnight at treatment initiation (Day 1, 1st dose), and end of treatment (Day 21, last
dose) visits for collection of a 24-hour serum PK profile. During the domicile periods of initiation (Day 1), and end of treatment
(Day 20-21) visits, serum PK samples are collected predose and at planned time points through 24 hours post dose. At the
end of treatment (Day 21), additional PK samples are taken at approximately 48 and 72 hours post application. Single serum
samples for PK analyses of trough concentrations are obtained at Day 7 and Day 14 (in the morning prior to dosing).

[0367] Adverse events, study medication accountability, and dosing compliance are reviewed at each visit. Routine clinical
laboratory assessments (serum chemistry, hematology and urinalysis) are performed at Screening, Day 1 (predose), and the
end of study visits.

[0368] Nineteen subjects (14 males/5 females) are enrolled into the study and 18 completed. One female subject discontinues
the study prematurely due to concurrent adverse events (moderate body aches and moderate fatigue), and therefore does not
have a PK profile at Day 21 (steady-state). For the 19 enrolled subjects, 15 subjects apply the study medication to the entire

face, and the remainder apply the study medication to the balding scalp (which may include the upper face if < 200 cm2).

[0369] A total of 19 subjects have pharmacokinetic profiles (sampling over 24 hours) following the first dose, and 18 subjects
have pharmacokinetic profiles (sampling over 72 hours) on Day 21. One subject misses a dose on Day 20, and therefore is
excluded from the Day 21 analysis (17 subjects have adequate data for Day 21 analyses of AUCO-24, Cmax and Tmax).
Trough serum concentrations are obtained on Days 7, 14, 21, and 22. The trough concentrations on Days 7 and 14 are
obtained during outpatient treatment while the trough concentrations on Days 21 and 22 are obtained while the subjects are
dosed in the clinical research facility. Trough imiquimod concentrations are summarized in Table 87.

Table 87 Summary of Imiquimod Trough Concentrations (ng/mL); Subjects with Paired, Non-zero Data

N Geometric LS Mean jGeometric LS Mean Geometric Mean 90% Confidence
Test Reference Ratio Interval

Day 1.0888
14/7 15 0.1391 0.1277 (0.7933 - 1.4946)
Day 1.3328
21/14 16 0.1791 0.1344 (0.9193 - 1,9325)
Day 0.9331
22/21 16 0.1671 0.1791 (0.6612 - 1.3169)

[0370] Serum concentrations of imiquimod are relatively low in subjects treated with daily applications of an imiquimod 3.75%
cream of Example 23 for up to 21 days. While serum concentrations of two imiquimod metabolites (S 26704 and S 27700
combined) are measured throughout the study, very few samples had concentrations above the lower limit of quantitation
(LLOQ). Therefore, these data are too sparse to assess.

[0371] The ratio of trough concentrations is examined to determine whether steady-state conditions are achieved during 21
days of topical treatment with 3.75% imiquimod cream. Under steady-state treatment conditions, the trough concentrations,
aside from variability, demonstrate a stable plateau value (i.e., not significantly increasing over time, as indicated by a ratio
significantly > 1). Considering the variability in imiquimod trough concentrations (observed CV% ranged from 47.6-58.0%), a
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ratio < 1.43 (following log transformation) is pre-selected to indicate the achievement of steady state; all three ratios meet that
criterion. This analysis of trough ratios (i.e., using only those subjects with paired, non-zero data) is also confirmed by an
analysis which includes all subjects with paired data by replacing the zero (BQL) values with 0.025 ng/mL (1/2 of the LLOQ).

[0372] The single-dose and steady-state pharmacokinetic parameters for daily application of 3.75% imiquimod cream are

summarized in Table 88 and Table 89.
Table 88 Preliminary Steady-State (Day 21) Imiquimod Pharmacokinetic Variables

AUC( 54 (ng.hr/mL) Cmax (ng/mL) Tmax (hr) Az (hr) T1/2 (hr)

N 17 17 17 15 15
Geometric Mean 5.029 0.274 6.623 0.027 26.11
Mean 5.974 0.323 7.356 0.029 29.26
SD 3.088 0.159 3.500 0.014 16.98
CV% 51.7% 49.2% 47.6% 48.5% 58.0%
Median 7.019 0.350 9 0.0271 25.56
Min 1.139 0.069 4 0.0082 9.72
Max 11.800 0.588 16 0.0713 84.06

Table 89 Single-dose and Steady-state Pharmacokinetics of 3.75% Imiquimod Cream of Example 23 (Study GWO01-
0706)

Parameter Mean (SD)

NC Day 1 Nd Day 21
Cmax (ng/mL) 17 0.136 (0.059) 17 0.323 (0.159)
Crnin (ng/mL)? - NA 17 0.199 (0.109)
Trax (hn)° 17 9.0 (4.0-24.03) 17 9.0 (4.0-16.0)
AUC(.24 (ng-hr/mL) 17 1.831 (0.889) 17 5.974 (3.088)
AUCq. (ng-hr/mL) 17 1.679 (1.056) - NA
AUC.inf (ng-hr/mL) 1 4.443 (1.309) - NA
Az (1/hr) " 0.0450 (0.0219) 15 0.0294 (0.0142)
Ty, (hr) 10 19.818 (10.125) 15 29.260 (16.979)
Rauc - NA 15 3.873(2.153)
Rcmax - NA 15 2.810 (1.514)
Aere (hr) - NA 15 0.0235 (0.0229)
Ty.err (hr) - NA 15 55.339 (36.380)

NA=Not applicable

@ Pre-dose concentration (t=0)

b Median (minimum-maximum)

¢ Subjects 001-601 and 001-618 were BLQ, therefore unable to calculate PK parameters

d Subject 001-619 did not have concentration data on Day 21; Subject 001-608 excluded due to missed dose
on Day 20

[0373] Peak exposure (Cnax) and total exposure (AUCqp4) for imiquimod are higher on Day 21 than Day 1 when analyzing all
subjects in the pharmacokinetic population. The mean accumulation ratios, RCnax and Rayc, for all subjects in the
pharmacokinetic population are about 2.810 and about 3.873, respectively. The serum concentration profile on Day 21 is
relatively flat across the dosage interval, and mean Cpgx (0.323+0.159 ng/mL) is less than twice the level of mean Cyin
(0.199£0.109 ng/mL). The mean effective half life for accumulation is about 55.3 hours and the mean observed elimination
half life is about 29.3 hours on Day 21. Analysis of trough concentrations over time indicate that steady state conditions are
achieved between Day 7 and Day 14, which is consistent with the time to steady state that is predicted from observed
elimination half life (approximately 6 days) and the effective half life for accumulation (approximately 12 days).

[0374] In a comparison of female and male subjects who apply an imiquimod 3.75% cream of Example 23 to the face, serum
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pharmacokinetics for imiquimod are very similar for both groups on Day 21. In a comparison of scalp and face applications in
male subjects, imiquimod Cnax and AUCq o4 are lower on Day 21 in subjects who apply study medication to balding scalp
rather than to the face. Analyses of the subgroups are limited by wide variability in the data, small overall numbers, and a large
disparity in group sizes (female/male comparison of 4 versus 10 subjects, and scalp/face comparison of 3 versus 10 subjects).

[0375] Under maximal use conditions following daily administration at steady-state, the mean (SD) peak imiquimod serum
concentrations are about 0.323 (0.159) ng/mL, and the median time to peak concentration is about 9 hours. Comparison of
the mean Cpax concentrations and the mean trough concentrations indicates a relatively flat concentration-time profile

throughout the dosing interval. The observed elimination half-life averaged about 29.26 hours (range 9.72-84.06 hours).

[0376] Steady state is believed to be achieved in this study by day 14 or the second week of daily dosing. Subjects in this
study apply 2 packets (500 mg of cream - 250 mg/packet; 18.75 mg of imiquimod) daily for 3 weeks to the entire face or
balding scalp, and the mean peak serum imiquimod concentration (Cyax) is about 0.323 ng/mL. In a previous study of the 5%
imiquimod cream, subjects who receive 2 packets (500 mg of cream; 25 mg of imiquimod) 3 times per week for 16 weeks to
the scalp, the mean peak serum imiquimod concentration (Cmax) is 0.2 ng/mL. Subjects who receive six packets (1500 mg
cream; 75 mg of imiquimod) 3 times per week for 16 weeks to the hand and forearms) have a Cpax of 3.5 ng/ml. These
results are shown below in Table 90.

Table 90. Mean Peak Serum Imiquimod Concentration in Adults Following Administration of the Last Topical Dose of
Aldara® 5% Imiquimod Cream During Week 16 (Actinic Keratosis)

Amount of Aldara® 5% Mean peak serum imiquimod Imiquimod Cream applied concentration [C,,,,x]

12.5 mg (1 packet) 0.1 ng/mL
25 mg (2 packets) 0,2 ng/mL
75 mg (6 packets) 3.5 ng/mL

Source: Current Aldara® Package Insert Section 12.3 Pharmacokinetics: Table 10

[0377] Pharmacokinetic data are available from three studies of patients with AK, one using the 3.75% imiquimod formulation
of Example 23 (Study GW01-0706), and two studies using the marketed Aldara® 5% imiquimod cream formulation (Study
1520-IMIQ and Study 1402-IMIQ). The dosage, treatment duration, application site and application area in these studies is
summarized in Table 91.

Table 91. Summary of Dosage, Application Site, and Treated Surface Area for Studies GW01-0706,1520-IMIQ, and
1402-IMIQ

Weekly Dose : a .
Study Dosage (imiquimod) Duration N Site Area
Study GW01-0706
(3.75% imiquimod
cream)
2 packets (18.75 mg) 131.25 mg 21 days 17 FaceorScalp {200 cm?
daily
Study 1520-IMIQ
(5% imiquimod cream) d
6 packets (75 mg) 2 x 150 mg 16 wks 13 NS > 25% of
weekly BSA
Study 1402-IMIQ
(5% imiquimod cream)
1 packet (125 mg)3x {37.5mg 16 wks 23 Face Scalp 25 cm?
weekly
2 packets (25 mg) 3 x 75 mg 16 wks 1 Hands/Arms? >25 cm?2¢
weekly
6 packets (75 mg) 3 x 225 mg 16 wks 24 NS
weekly
NS = not specified; BSA= Body surface area
@ Number of subjects in PK population at steady-state
b Applied to dorsal surface of forearms and hands, 3 packets applied to each side
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¢ Not specified; estimated in the range of 300-400 cm? based on the protocol description
9 Data from one 16-week treatment cycle, subjects could receive up to 3 cycles of treatment over 18 months.

[0378] While studies 1402-IMIQ and GW01-0706 are primarily pharmacokinetic studies, the data from Study 1520-IMIQ is a
large long-term safety trial (551 subjects enrolled), and the pharmacokinetic data comes from subset of subjects representing
a cohort receiving maximal exposure to imiquimod (6 packets of 5% cream applied twice weekly to >25% of their body surface
area). Subjects in this study could participate in up to three 16-week treatment cycles during the 18-month study. In Study
1520-IMIQ, 71.9% of subjects (396 of 551) in the safety population have completed the trial. Subjects in the safety population
average 466.9 days in the study and apply an estimated average of 214.6 packets of study drug (2682.5 mg of imiquimod). At
study initiation, the median prescribed dose is about 3.3 packets twice weekly, and 380 of 551 subjects (69%) have received a
dose of 3 or more packets twice weekly, and 182 subjects have received the maximal exposure of 6 packets twice weekly.

[0379] Based on the total amount of drug administered during one week of treatment, the weekly dose of the an 3.75%
imiquimod lower dosage strength formulation of Example 23 and the novel two week 2-cycle dosage regimen (2 packets daily
or 131.25 mg imiquimod weekly) is similar to the weekly dose that was used in the 1520-IMIQ study, and falls between the two
higher doses used in Study 1402-IMIQ. In addition, the novel two week 2-cycle dosage regimen treats a larger surface area

(about 200 cm2) than the previously approved regimens for AK on the face and balding scalp (25 cm2). Systemic exposure at
steady-state is summarized in Table 92.

Table 92. Summary of Systemic Exposure at Steady-State Following Administration of 3.75% or 5% Imiquimod Cream
[Mean(SD) Serum Imiquimod Cmax and AUCss]

Cmax (ng/mL) AUC (ng hr/mL)

Mean (SD) Ratio 2 Mean (SD) Ratio @
Study GW01-0706
2 pkts (18.75 mg) daily to 0.323 (0.159) 5.974 (3.088)
face/scalp
Study 1520-IMIQ ?
6 pkts (75 mg) 2 x weekly to > 0.958 (1.18) 2.96 24.3 (26.9) 4.07
25% BSA
Study 1402-IMIQ
1 pkts (12.5 mg) 3x/week to face §0.120 (0.0629) 0.37 2.06 (1.70) 0.34
2 pkts (25 mg) 3x/week to scalp {0.214 (0.0968) 0.66 4,89 (4.41) 0.82
6 pkts (75 mg) 3x/week to 1.35(0.841) 4.18 29.1(17.1) 4.87
hand/forearms®
6 pkts (75 mg) 3x/week to 3.53 (6.52) 10.92 55.4 (76.0) 9.27
hand/forearms?
Pkts = packets; BSA= Body surface area
4 5% imiquimod regimen/3.75% imiquimod regimen
b Month 4 data
¢ Data from Harrison et al, 20041 (rejecting outliers that were >5X the SD of their respective means)
9 Data from the 1402-IMIQ? report that includes outliers

[0380] The mean Cyax and AUC in Study GW01-0706 at steady state are substantially lower than those that are observed

following administration of the high dose used in the large safety trial (6 packets, 75 mg, twice weekly, Study 1520-IMIQ).
Based on these results, it is believed that the novel treatment regimen, i.e., an 3.75% imiquimod lower dosage strength
formulation of Example 23 applied daily in a two week 2-cycle dosage regimen (2 packets daily or 131.25 mg imiquimod
weekly) has about an 3- to 4-fold safety margin for systemic exposure relative to the high-dose exposure in Study 1520-IMIQ.
Thus, these results indicate that the intended dose of an 3.75% imiquimod cream product of Example 23 has less systemic
exposure than what is observed in the high dose group for the 5% imiquimod cream product in the long-term safety Study
1520-IMIQ.

[0381] Pharmacokinetic profiles were obtained following single-dose and repeat-dose administration of 3.75% imiquimod
cream in Study GW01-0706 (see Table 89 above). The mean (SD) accumulation ratios that are calculated from Cpax and
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AUCq o4 are about 2.810 (1.514) and about 3.873 (2.153), respectively. The mean effective half-life for accumulation is about

55.3 hours and the mean observed elimination half-life is about 29.3 hours on Day 21. Analysis of trough concentrations over
time indicate that steady-state conditions are achieved between Day 7 and Day 14.

[0382] In summary, the amount of imiquimod that is absorbed into systemic circulation after topical application of an imiquimod
3.75% cream of Example 23 to the face and/or scalp once daily for up to 21 days is low; peak and total serum imiquimod
concentrations are increased by about 3 to 4 fold between Day 1 and Day 21. Steady state is achieved by Day 14. Cmax and
AUCq 24 on Day 21 appear to be similar in female and male subjects and lower in male subjects who apply an imiquimod

3.75% cream of Example 23 to balding scalp rather the face.

[0383] Thus, the mean peak serum imiquimod concentration that is observed with the daily application of the 3.75% imiquimod
product (about 0.323 ng/mL) is within the mean peak serum imiquimod concentrations previously observed with Aldara® 5%
imiquimod cream.

Example 26

Meta-Analysis - Efficacy, Adverse Events, Local Skin Reactions and Rest Periods

[0384] A meta analysis is conducted across the four clinical studies described in Example 24. Data .for Aldara® 5% imiquimod
cream is displayed for comparative purposes. See, e.g., FIGS. 25-30 Of course, the Aldara® data concerned much smaller
size treatment areas and a smaller number of AK lesions per treatment than the clinical studies that are described in Example
24,

[0385] Turning now to FIGS. 25 and 25A, they show the pooled actinic keratosis lesion clearance rates, i.e., complete and
partial clearance rates for the 2.5% and 3.75% imiquimod formulations of Example 23 that are used in the short duration
therapies (2 x 2 x 2 weeks and 3 x 3 x 3 weeks), are about as equally effective as the Aldara® 5% imiquimod cream treatment,

even though Aldara® was applied twice a week for 16 weeks on treatment areas no greater than about 25 cm? and to no more
than between about 4 and 8 AK lesions.

[0386] In FIG. 26, it shows the complete clearance rates for the 2.5% and 3.75% imiquimod formulations of Example 23, that
are used in the short duration therapies, i.e.,, 2 x 2 x 2 weeks and 3 x 3 x 3 weeks, are about as equally effective as the
Aldara® 5% imiquimod cream treatment, even though Aldara® was applied twice a week for 16 weeks on treatment areas no

greater than about 25 cm? and to no more than between about 4 and 8 AK lesions.

[0387] In FIG. 27, it shows the partial clearance rates for the 2.5% and 3.75% imiquimod formulations of Example 23, that are
used in the short duration therapies, i.e., 2 x 2 x 2 weeks and 3 x 3 x 3 weeks, are about as equally effective as the Aldara®
5% imiquimod cream treatment even though Aldara® was applied twice a week for 16 weeks on treatment areas no greater

than about 25cm? and to no more than between about 4 and 8 AK lesions.

[0388] In FIGS. 28 and 28A-B, an adverse events comparison is shown between the 2.5% and 3.75% imiquimod formulations
of Example 23 that are used in the short duration therapies, i.e., 2 x 2 x 2 and 3 x 3 x 3 weeks, and the Aldara® 5% imiquimod

cream treatment that are used twice a week for 16 weeks on treatment areas no greater than about 25 cm? and no more than
between about 4 and 8 AK lesions, to treat actinic keratosis. As depicted in FIGS. 28 and 28A-B, there is a higher percentage
of application site reactions and upper respiratory infections with the Aldara® 5% imiquimod cream treatment than with the low
dosage strength 2.5% and 3.75% imiquimod formulations that are used in the short duration therapies, i.e., 2x2x2 and 3 x 3
x 3 weeks, even though the 2.5% and 3.75% imiquimod formulations of Example 23 are applied daily on treatment areas

much greater than 25cm?2.

[0389] In FIG. 29, it shows the incidence of severe local skin reactions erythema for the 2.5% and 3.75% imiquimod
formulations of Example 23 that are used in the 2 x 2 x 2 week short duration therapy are comparable to the Aldara® 5%
imiquimod cream treatment, but higher for the 3 x 3 x 3 week therapy.

[0390] In FIG. 30, it shows the incidence of rest periods for the 2.5% and 3.75% imiquimod formulations of Example 23 that
are used in the 2 x 2 x 2 week short duration therapy are lower than the Aldara® 5% imiquimod cream treatment, but higher
for the 3 x 3 x 3 week therapy.



DK/EP 2378876 T3

Example 27

A comparison between the Four Clinical Studies Described in Example 24 and Aldara®

[0391] A comparative analysis is conducted across the four clinical studies described in Example 24 and Aidara®. See, e.g.,
FIGS. 28, 28A-B and 36-42. As previously indicated, treatment with Aldara® concerns much smaller size treatment areas and
a smaller number of AK lesions per treatment than the clinical studies that are described in Example 24.

[0392] As to FIGS. 28 and 28A-B, see Example 27.

[0393] Turning now to FIGS. 36 and 36A, the pooled percent of complete clearance rates for the 2.5% and 3.75% imiquimod
formulations of Example 23, that are used in the 2 x 2 x 2 weeks studies, and the 3 x 3 x 3 weeks studies of Example 24, are
displayed. Results across treatment regimens (2 week or 3 week treatment cycles) are comparable. A dose response between
2.5% and 3.75% imiquimod formulations of Example 23 is evident irrespective of regimen (2 week or 3 week treatment
cycles).

[0394] Turning now to FIGS. 37 and 37A, the pooled percent of partial complete clearance rates for the 2.5% and 3.75%
imiquimod formulations of Example 23, that are used in the 2 x 2 x 2 weeks studies, and the 3 x 3 x 3 weeks studies of
Example 24, are displayed. Results across treatment regimens (2 week or 3 week treatment cycles) are comparable. A dose
response between 2.5% and 3.75% imiquimod formulations of Example 23 is evident irrespective of regimen (2 week or 3
week treatment cycles).

[0395] Turning now to FIGS. 38 and 38A, the pooled percent of AK lesion median % reduction for the 2.5% and 3.75%
imiquimod formulations of Example 23, that are used in the 2 x 2 x 2 weeks studies, and the 3 x 3 x 3 weeks studies of
Example 24, are displayed. Results across treatment regimens (2 week or 3 week treatment cycles) are comparable. A dose
response between 2.5% and 3.75% imiquimod formulations of Example 23 is evident irrespective of regimen (2 week or 3
week treatment cycles).

[0396] Turning now to FIG. 39, they show that the percent of subjects who took at least one rest period during treatment for
the 2.5% and 3.75% imiquimod formulations of Example 23, that are used in the 2 x 2 x 2 weeks studies of Example 24, are
less than those taken with Aldara® 5% imiquimod cream.

[0397] Turning now to FIG. 39A, the selected safety parameters for the combined 2 x 2 x 2 or 3 x 3 x 3 studies show that the
safety events are less favorable in the 3 x 3 x 3 studies than the 2 x 2 x 2 studies.

[0398] Turning now to FIG. 40, it shows the percent of local skin reactions (LSRs) of subjects with severe LSRs for the 2.5%
and 3.75% imiquimod formulations of Example 23, that is used in the 2 x 2 x 2 week studies of Example 24. Overall, the
incidence rates for severe LSRs are relatively low, and as for Aldara® 5% imiquimod cream, the most common severe LSR is
erythema.

[0399] Turning now to FIG. 41, it shows the incidence of adverse events of subjects for the 2.5% and 3.75% imiquimod
formulations of Example 23, that is used in the 2 x 2 x 2 week studies of Example 24. The most common adverse event is
application site reactions which occurs at a lower rate than Aldara® 5% imiquimod cream.

[0400] Turning now to FIG. 41A, it shows the incidence of treatment-related adverse events of subjects for the combined 2 x 2
x 2 or 3 x 3 x 3 studies. This shows that the incidence of adverse events are less favorable in the 3 x 3 x 3 studies than the 2 x
2 x 2 studies.

[0401] Turning now to FIG. 42, it shows the benefit/risk analysis for both (1) the 2.5% and 3.75% imiquimod formulations of
Example 23, that are used in the 2 x 2 x 2 week studies of Example 24, and (2) the Aldara® 5% imiquimod cream, to treat
actinic keratosis. As is shown, the 3.75% imiquimod formulation provides incremental efficacy benefit to the 2.5% imiquimod
formulation as defined by results for complete clearance, partial clearance and median percent reductions. The 3.75%
imiquimod formulation provides comparable efficacy to Aldara® 5% imiquimod cream as defined by partial clearance and
median percent reductions not withstanding the differences in treatment area size and baseline numbers of AK lesions in the
studies of the 3.75% and 5% imiquimod formulations. As to risk, the incidences of severe erythema and the incidences of rest
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periods among the 2.5%, 3.75% and 5% (Aldara®) imiquimod formulations are generally similar (that is within approximately
10% of each other). As noted with the assessment of benefits, these results are not withstanding the differences in treatment
area size and baseline numbers of AK lesions in the studies of the 2.5%, 3.75% and 5% imiquimod formulations. The third
measure of risk, that is incidence of application site reactions, shows low incidence rates for both the 2.5% and 3.75%
imiquimod formulations and a minimum 3-fold higher incidence rate with the Aldara® 5% imiquimod cream formulation.

Example 28

Eight Individual Clinical Cases - Four Individual Two Week, 2-Cycle Clinical Cases and Four Individual Three Week,
2-Cycle Clinical Cases

[0402] This Example 28 is directed to eight clinical cases wherein subjects diagnosed with actinic keratosis are treated with
either 2.5% or 3.75% low dosage strength imiquimod formulations of Example 23 in accordance with either a two-cycle, 2
week on x 2 week off x 2 week on treatment regimen or a two-cycle, 3 week on x 3 week off x 3 week on treatment regimen,
as described herein. See, e.g., FIGS. 43-50 for a summary of results.

[0403] According to the clinical case summarized in FIG. 43, a 39 year old white male has an AK lesion count of 11 on his
balding scalp at treatment initiation. Consistent with the present invention, the full balding scalp is treated daily with a single
dose of a 2.5% imiquimod formulation of Example 23. The 2.5% imiquimod formulation is packaged in individual packets in an
amount of 250 mg/packet. The number of average packets that are used by this 39 year old white male for each individual
daily dose is 1.25 packets. During the two-cycle, 2 x 2 x 2 weeks, treatment period, this 39 year old white male neither misses
a dose nor takes a rest period.

[0404] Referring now to FIG. 43, the 39 year old white male is treated as follows: during the first cycle of treatment, one dose
(1.25 packets on average) of the 2.5% imiquimod formulation is applied to his full balding scalp once per day for 14 days;
during the next 14 days, treatment is suspended; during the second cycle of treatment, treatment is carried out identical to the
treatment that is used during the first cycle. At the end of the second cycle, the 39 year old white male is monitored for an
additional 8 weeks. During the entire 14 weeks, the 39 year old white male is monitored for total or partial clearance, local skin
reactions, including erythema, and adverse events at (a) baseline, (b) week 2, (c) week 6, (d) week 10, and (e) week 14.

[0405] In still referring to FIG. 43, at baseline before therapy, there is an AK lesion count of 11 and a local skin reaction
(erythema) score of 0. At week 2, the AK lesion count is IND, but there is a local skin reaction erythema score of 2. At week 6,
the AK lesion count remains IND, but the local skin reaction erythema score is reduced to 1. At week 14, the AK lesion count
remains O (total clearance) and the local skin reaction erythema score returns to normal or baseline score. Lymphadenopathy
is reported as a related adverse event.

[0406] Thus, this clinical case as summarized in FIG. 43, demonstrates efficacy without treatment limiting local skin reactions
or adverse events and further demonstrates that total or complete clearance is achieved with a 2.5% imiquimod formulation of
Example 23 when applied to the full balding scalp of a subject diagnosed with actinic keratosis following a 2 cycle, 2 x 2 x 2
weeks, treatment period. This Example 28, as described in FIG. 43, also demonstrates the unique bimodal or camelback
pattern as to the local skin reaction score for erythema during the 2 cycle, 2 x 2 x 2 weeks, treatment regimen, which is
generated when following the short durations of therapy in accordance with the present invention.

[0407] According to the clinical case summarized in FIG. 44, a 74 year old white male with Fitzpatrick skin type Il has an AK
lesion count of 8 on his balding scalp at treatment initiation. Consistent with the present invention, the entire balding scalp is
treated daily with a single dose of a 2.5% imiquimod formulation of Example 23. The 2.5% imiquimod formulation is packaged
in individual packets in an amount of 250 mg/packet. The number of average packets that are used by this 74 year old white
male for each individual daily dose is 2.0 packets. During the two-cycle, 2 x 2 x 2 weeks, treatment period, this 74 year old
white male neither misses a dose nor takes a rest period.

[0408] Referring now to FIG. 44, the 74 year old white male, is treated as follows: during the first cycle of treatment, one dose
(2.0 packets on average) of the 2.5% imiquimod formulation is applied to his full balding scalp once per day for 14 days; during
the next 14 days, treatment is suspended; during the second cycle of treatment, treatment is carried out identical to the
treatment that is used during the first cycle. At the end of the second cycle, the 74 year old white male is monitored for an
additional 8 weeks. During the entire 14 weeks, the 74 year old white male is monitored for total or partial clearance, local skin
reactions, including erythema, and adverse events at (a) baseline, (b) week 2, (c) week 4, (d) week 6, (e) week 10, and (f)
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week 14.

[0409] In still referring to FIG. 44, at baseline before therapy, there is an AK lesion count of 8 and a local skin reaction
(erythema) score of 0, a baseline score of 0. At week 2, the AK lesion count is 19, but there is a local skin reaction erythema
score of 2. At week 4, the AK lesion count is reduced to 12, and the local skin reaction erythema score is reduced to 1. At
week 6, the AK lesion count is increased to 33 and the local skin reaction erythema score is increased to 3. At week 10, the AK
lesion count is reduced to 1 and the local skin reaction erythema score is now 0. At week 14, the AK lesion count is up to 2
(partial clearance) and the local skin reaction, erythema score remains O or the same as the baseline score. No adverse
events are reported.

[0410] Thus, this clinical case as summarized in FIG. 44, demonstrates efficacy without treatment limiting local skin reactions
or adverse events and further demonstrates that a reduction in AK lesions (partial clearance) of about 75% from baseline is
achieved with a 2.5% imiquimod formulation of Example 23 when applied to the full balding scalp of a subject diagnosed with
actinic keratosis following a 2 cycle, 2 x 2 x 2 weeks, treatment period. This Example 28, as described in FIG. 44, is another
example of the unique bimodal or camelback pattern as to the local skin reaction score for erythema during the 2 cycle, 2 x 2 x
2 week, treatment regimen, that is generated when following the short durations of therapy in accordance with the present
invention.

[0411] According to the clinical case summarized in FIG. 45, a 66 year old white female with Fitzpatrick skin type Il has an AK
lesion count of 9 on her face at treatment initiation. Consistent with the present invention, the full face is treated daily with a
single dose of a 3.75% imiquimod formulation of Example 23. The 3.75% imiquimod formulation is packaged in individual
packets in an amount of 250 mg/packet The number of average packets that are used by this 66 year old white female for
each individual daily dose is 1.26 packets. During the two-cycle, 2 x 2 x 2 weeks, treatment period, this 66 year old white
female neither missed a dose on day 29 and took rest periods on days 11, 12, 13 and 14.

[0412] Referring now to FIG. 45, the 66 year old white female is treated as follows: during the first cycle of treatment, one
dose (1.26 packets on average) of the 3.75% imiquimod formulation is applied to her full face once per day for 14 days; during
the next 14 days, treatment is suspended; during the second cycle of treatment, treatment is carried out identical to the
treatment that is used during the first cycle. At the end of the second cycle, the 66 year old white female is monitored for an
additional 8 weeks. During the entire 14 weeks, the 66 year old white female is monitored for total or partial clearance, local
skin reactions, including erythema, and adverse events at (a) baseline, (b) week 2, (c) week 6 and (d) week 14.

[0413] In still referring to FIG, 45, at baseline before therapy, there is an AK lesion count of 9 and a local skin reaction
(erythema) score of 0. At week 2, the AK lesion count is IND, but there is a local skin reaction erythema score of 2. At week 6,
the AK lesion count remains IND, but the local skin reaction erythema score is reduced to 1. At week 14, the AK lesion count is
0 (total clearance) and the local skin reaction erythema score remains at 1. Dizziness, facial stinging, sunburn (mild) are
reported as related adverse events.

[0414] Thus, this clinical case as summarized in FIG. 45, demonstrates efficacy without treatment limiting local skin reactions
or adverse events and further demonstrates that total clearance is achieved with a 3.75% imiquimod formulation of Example
23 when applied to the full face of a subject diagnosed with actinic keratosis following a 2 cycle, 2x2x2 weeks, treatment
period. This Example 28, as described in FIG. 45, also demonstrates the unique bimodal or camelback pattern as to the local
skin reaction score for erythema during the 2 cycle, 2 x 2 x 2 weeks, treatment regimen, which is generated when following the
short durations of therapy in accordance with the present invention.

[0415] According to the clinical case summarized in FIG. 46, a 73 year old white male with Fitzpatrick skin type Il has an AK
lesion count of 9 on his face at treatment initiation. Consistent with the present invention, the full face is treated daily with a
single dose of a 3.75% imiquimod formulation of Example 23. The 3.75% imiquimod formulation is packaged in individual
packets in an amount of 250 mg/packet. The number of average packets that are used by this 73 year old white male for each
individual daily dose is 1.18 packets. During the two-cycle, 2 x 2 x 2 weeks, treatment period, this 73 year old white male
neither misses a dose nor takes a rest period.

[0416] Referring now to FIG. 46, the 73 year old white male, is treated as follows: during the first cycle of.treatment, one dose
(1.18 packets on average) of the 3.75% imiquimod formulation is applied to his full face once per day for 14 days; during the
next 14 days, treatment is suspended; during the second cycle of treatment, treatment is carried out identical to the treatment
that is used during the first cycle. At the end of the second cycle, the 73 year old white male is monitored for an additional 8
weeks. During the entire 14 weeks, the 73 year old white male is monitored for total or partial clearance, local skin reactions,
including erythema, and adverse events at (a) baseline, (b) week 2, (c) week 4, (d) week 6, (e) week 10, and (f) week 14.
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[0417] In still referring to FIG. 46, at baseline before therapy, there is an AK lesion count of 9 and a local skin reaction
(erythema) score of 0. At week 2, the AK lesion count is 22, but there is a local skin reaction erythema score of 3. At week 4,
the AK lesion count is reduced to 3, and the local skin reaction erythema score is reduced to 0. At week 6, the AK lesion count
is increased to 5 and the local skin reaction erythema score is increased to 2. At week 10, the AK lesion count is reduced to 2
and the local skin reaction erythema score is now 0. At week 14, the AK lesion count remains at 2 (partial clearance) and the
local skin reaction erythema score remains at O or the same as the baseline score. No adverse events are reported.

[0418] Thus, this clinical case as summarized in FIG. 46, further demonstrates efficacy without treatment limiting local skin
reactions or adverse events and further demonstrates that a reduction in AK lesions (partial clearance) of greater than about
75% from baseline is achieved with a 3.75% imiquimod formulation of Example 23 when applied to the full face of a subject
diagnosed with actinic keratosis following a 2 cycle, 2 x 2 x 2 weeks, treatment regimen. This Example 28, as described in
FIG. 46, is another example of the unique bimodal or camelback pattern as to the local skin reaction score for erythema during
the 2 cycle, 2 x 2 x 2 weeks, treatment regimen, which is generated when following the short durations of therapy in
accordance with the present invention.

[0419] According to the clinical case summarized in FIG. 47, a 70 year old white male has an AK lesion count of 10 on his face
at treatment initiation. Consistent with the present invention, the full face is treated daily with a single dose of a 2.5%
imiquimod formulation of Example 23. The 2.5% imiquimod formulation is packaged in individual packets in an amount of 250
mg/packet. The number of average packets that are used by this 70 year old white male for each individual daily dose is 2.0
packets. During the two-cycle, 3 x 3 x 3 weeks, treatment period, this 70 year old white male neither misses a dose nor takes a
rest period.

[0420] Referring now to FIG. 47, the 70 year old white male is treated as follows: during the first cycle of treatment, one dose
(2.0 packets on average) of the 2.5% imiquimod formulation is applied to his full face once per day for 21 days; during the next
21 days, treatment is suspended; during the second cycle of treatment, treatment is carried out identical to the treatment that
is used during the first cycle. At the end of the second cycle, the 70 year old white male is monitored for an additional 8 weeks.
During the entire 17 weeks, the 70 year old white male is monitored for total or partial clearance, local skin reactions, including
erythema, and adverse events at (a) baseline, (b) week 3, (c) week 9, and (d) week 17.

[0421] In still referring to FIG. 47, at baseline before therapy, there is an AK lesion count of 10 and a local skin reaction
(erythema) score of 1. At week 3, the AK lesion count is IND, but there is a local skin reaction erythema score of 3. At week 9,
the AK lesion count increases to 13, but the local skin reaction erythema score remains at 3. At week 17, the AK lesion count is
reduced to 5 (partial clearance) and the local skin reaction erythema score returns to 1, i.e., normal or baseline score. No
adverse events are recorded.

[0422] Thus, this clinical case as summarized in FIG. 47, demonstrates efficacy without treatment limiting local skin reactions
or adverse events and further demonstrates that partial clearance is achieved with a 2.5% imiquimod formulation of Example
23 when applied to the full face of a subject diagnosed with actinic keratosis following a 2 cycle, 3 x 3 x 3 week, treatment
regimen. This Example 28, as described in FIG. 47, also demonstrates the unique bimodal or camelback pattern as to the
local skin reaction score for erythema during the 2 cycle, 3 x 3 x 3 weeks, treatment regimen, which is generated when
following the short durations of therapy in accordance with the present invention.

[0423] According to the clinical case summarized in FIG. 48, a 65 year old white female has an AK lesion count of 7 on her
face at treatment initiation. Consistent with the present invention, the full face is treated daily with a single dose of a 2.5%
imiquimod formulation of Example 23. The 2.5% imiquimod formulation is packaged in individual packets in an amount of 250
mg/packet. The number of average packets that are used by this 65 year old white female for each individual daily dose is
1.69 packets. During the two-cycle, 3 x 3 x 3 weeks, treatment period, this 65 year old white female neither misses a dose nor
takes a rest period.

[0424] Referring now to FIG. 48, the 65 year old white female is treated as follows: during the first cycle of treatment, one
dose (1.69 packets on average) of the 2.5% imiquimod formulation is applied to her full face once per day for 21 days; during
the next 21 days, treatment is suspended; during the second cycle of treatment, treatment is carried out identical to the
treatment that is used during the first cycle. At the end of the second cycle, the 65 year old white female is monitored for an
additional 8 weeks. During the entire 17 weeks, the 65 year old white female is monitored for total or partial clearance, local
skin reactions, including erythema, and adverse events at (a) baseline, (b) week 3, (c) week 9, and (d) week 17.

[0425] In still referring to FIG. 48, at baseline before therapy, there is an AK lesion count of 7 and a local skin reaction
(erythema) score of 1. At week 3, the AK lesion count is 1, but the local skin reaction erythema score remains at 1. At week 9,
both the AK lesion count and the local skin reaction erythema score are reduced to 0. At week 17, the AK lesion count remains
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at 0 (complete clearance) and the local skin reaction erythema score remains at 0, i.e., below normal or baseline score. All
adverse events that are recorded are unrelated.

[0426] Thus, this clinical case as summarized in FIG. 48, demonstrates efficacy without treatment limiting local skin reactions
or adverse events and further demonstrates that complete clearance is achieved with a 2.5% imiquimod formulation of
Example 23 when applied to the full face of a subject diagnosed with actinic keratosis following a 2 cycle, 3 x 3 x 3 weeks,
treatment regimen. This Example 28, as described in FIG. 48, also demonstrates the unique bimodal or camelback pattern as
to the local skin reaction score for erythema during the 2 cycle, 3 x 3 x 3 week, treatment regimen, which is generated when
following the short durations of therapy in accordance with the present invention.

[0427] According to the clinical case summarized in FIG. 49, a 79 year old white male has an AK lesion count of 14 on his face
at treatment initiation. Consistent with the present invention, the full face is treated daily with a single dose of a 3.75%
imiquimod formulation of Example 23. The 3.75% imiquimod formulation is packaged in individual packets in an amount of
250 mg/packet. The number of average packets that are used by this 79 year old white male for each individual daily dose is
1.14 packets. During the two-cycle, 3 x 3 x 3 week, treatment period, this 79 year old white male neither misses a dose nor
takes a rest period.

[0428] Referring now to FIG. 49, the 79 year old white male is treated as follows: during the first cycle of treatment, one dose
(1.14 packets on average) of the 3.75% imiquimod formulation is applied to his full face once per day for 21 days; during the
next 21 days, treatment is suspended; during the second cycle of treatment, treatment is carried out identical to the treatment
that is used during the first cycle. At the end of the second cycle, the 79 year old white male is monitored for an additional 8
weeks. During the entire 17 weeks, the 79 year old white male is monitored for total or partial clearance, local skin reactions,
including erythema, and adverse events at (a) baseline, (b) week 3, (c) week 9 and (d] week 17.

[0429] In still referring to FIG. 49, at baseline before therapy, there is an AK lesion count of 14 and a local skin reaction
(erythema) score of 1. At week 3, the AK lesion count is up to 16, and the local skin reaction erythema score is increased to 3.
At week 9, however, the AK lesion count falls to 6 and local skin reaction erythema score is reduced to 2. At week 17, the AK
lesion count is O (total or complete clearance) and the local skin reaction erythema score falls to 0, below normal or baseline.
No adverse events are reported.

[0430] Thus, this clinical case as summarized in FIG. 49, demonstrates efficacy without treatment limiting focal skin reactions
or adverse events and further demonstrates that total or complete clearance is achieved with a 3.75% imiquimod formulation
of Example 23 when applied to the full face of a subject diagnosed with actinic keratosis following a 2 cycle, 3 x 3 x 3 week,
treatment regimen. This Example 28, as described in FIG. 49, also demonstrates the unique bimodal or camelback pattern as
to the local skin reaction score for erythema during the 2 cycle, 3 x 3 x 3 weeks, treatment regimen, which is generated when
following the short durations of therapy in accordance with the present invention.

[0431] According to the clinical case summarized in FIG. 50, a 78 year old white male has an AK lesion count of 8 on his
balding scalp at treatment initiation. Consistent with the present invention, the entire balding scalp is treated daily with a single
dose of a 3.75% imiquimod formulation of Example 23. The 3.75% imiquimod formulation is packaged in individual packets in
an amount of 250 mg/packet. The number of average packets that are used by this 78 year old white male for each individual
daily dose is 2.0 packets. During the two-cycle, 3 x 3 x 3 weeks, treatment period, this 78 year old white male neither misses a
dose nor takes a rest period.

[0432] Referring now to FIG. 50, the 78 year old white male, is treated as follows: during the first cycle of treatment, one dose
(2.0 packets on average) of the 3.75% imiquimod formulation is applied to his full balding scalp once per day for 21 days;
during the next 21 days, treatment is suspended; during the second cycle of treatment, treatment is carried out identical to the
treatment that is used during the first cycle. At the end of the second cycle, the 78 year old white male is monitored for an
additional 8 weeks. During the entire 17 weeks, the 78 year old white male is monitored for total or partial clearance, local skin
reactions, including erythema, and adverse events at (a) baseline, (b) week 3, (c) week 9, and (d) week 17.

[0433] In still referring to FIG. 50, at baseline before therapy, there is an AK lesion count of 8 and a local skin reaction
(erythema) score of 1. At week 3, the AK lesion count is IND, but there is a local skin reaction erythema score of 3. At week 9,
the AK lesion count is up to 2, but the local skin reaction erythema score is reduced to 1 At week 17, both the AK lesion count
and the local skin reaction erythema score are at 0 All adverse events that incur are recorded as unrelated to treatment.

[0434] Thus, this clinical case as summarized in FIG. 50, further demonstrates efficacy without treatment limiting local skin
reactions or adverse events arid further demonstrates that complete clearance is achieved with a 3.75% imiquimod
formulation of Example 23 when applied to the full balding scalp of a subject diagnosed with actinic keratosis following a 2
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cycle, 3 x 3 x 3 weeks, treatment regimen. This Example 28, as described in FIG. 50, is another example of the unique
bimodal or camelback pattern as to the local skin reaction score for erythema during the 2 cycle, 3 x 3 x 3, treatment regimen,
which is generated when following the short durations of therapy in accordance with the present invention. In Example 23
herein above, formulations 126 and 182, wherein the fatty acid is isa, are the formulations that are used in Examples 24-28
and in FIGS. 1-54 discussed and described herein above. In addition, isa formulations 126 and 182 pass the PET tests when
stored at about 40°C for about 3 months.
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Patentkrav

1. Farmaceutisk formulering omfattende imiquimod i en masngde pa 2,5
vaegtprocent eller 3,75 vagtprocent til anvendelse til behandling af aktinisk
keratose, omfattende pafgring af imiquimod-formuleringen pa et
behandlingsomrade en gang om dagen, hver dag, i en samlet behandlingsperiode
pa op til 4 uger omfattende en mellemliggende hvileperiode pa op til 2 uger for at

opna mindst delvis fjernelse af AK-laesioner.

2. Farmaceutisk formulering omfattende imiquimod til anvendelse ifglge krav 1,
omfattende pafgring af imiquimod-formuleringen pa et behandlingsomrade en
gang om dagen, hver dag i op til to uger for at afslutte en fgrste cyklus, hvile i op
til to uger, hvor der ikke pafgres imiquimod-formulering pé individet, pafgring af
imiquimod-formuleringen pa& behandlingsomradet en gang om dagen, hver dag i
op til to uger for at afslutte en anden cyklus, for at opna mindst delvis fijernelse af

AK-laesioner.

3. Farmaceutisk formulering omfattende imiquimod til anvendelse ifglge krav 1,
omfattende pafgring af imiquimod-formuleringen pa et behandlingsomrade en
gang om dagen, hver dag i to uger for at afslutte en fgrste cyklus, hvile i to uger,
hvor der ikke pafgres imiquimod-formulering pa individet, pafgring af imiquimod-
formuleringen pa behandlingsomradet en gang om dagen, hver dag i to uger for
at afslutte en anden cyklus, for at opna mindst delvis fjernelse af AK-laesioner.

4. Farmaceutisk formulering omfattende imiquimod til anvendelse ifglge krav 1,

hvor imiquimod-formuleringen omfatter en fedtsyre.

5. Farmaceutisk formulering omfattende imiquimod til anvendelse ifglge krav 1,
hvor fedtsyren er valgt fra en gruppe bestaende af stearinsyre, palmitinsyre,
uraffineret oleinsyre, linolsyre, isostearinsyre og superraffineret oleinsyre.

6. Farmaceutisk formulering omfattende imiquimod til anvendelse ifglge krav 4,

hvor fedtsyren er uraffineret oleinsyre.
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7. Farmaceutisk formulering omfattende imiquimod til anvendelse ifglge krav 4,

hvor fedtsyren er raffineret oleinsyre.

8. Farmaceutisk formulering omfattende imiquimod til anvendelse ifglge krav 4,

omfattende hvor fedtsyren er isostearinsyre.

9. Farmaceutisk formulering omfattende imiquimod til anvendelse ifglge krav 1,

hvor imiquimod-formuleringen er valgt fra en gruppe af formuleringer

omfattende:

Excipienser %vV/v %vV/v é%v/v %vVv/v %vV/v é%v/v
Formulermg \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 109 \\\\\\\\\\\\\\\\ 110 \\\\\\\\\\\\\\ 111 112 113114
?Fedtsyre* 15,00 15,00 215,00 20,00 115,00 220,00
ECetyIaIkohoI 2,20 2,20 §2,20 .2,20 ‘2,20 22,20
éStearyIaIkohoI 3,10 3,10 53,10 l3,10 ‘3,10 23,10
éHvid petrolatum 2,50 3,00 §2,00 l3,00 ‘6,00 §3,00
Polysorbat60 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 3,40 3,403,40 \\\\\\\\\\\\\\\ 3 ’40 \\\\\\\\\\\\\\\ 3 ’00 \\\\\\\\\\\\ 3,00
ESorbitanmonostearat 0,60 0,60 20,60 0,60 1,00 21,00
‘Glycerin .2,00 2,00 25,00 2,00 5,00 23,00
)Xanthangummi .0,50 0,50 20,50 0,50 0,75 20,75

} Renset vand | | |
Benzylalkohol ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

Methylparaben \\\\\\\\\\\\\\\\\\\\\\\\\\\\\

éPropyIparaben ‘
EImiquimod 2,50 2,50 22,50 .2,50 ‘2,50 22,50

Talt 100,00 100,00 100,00 100,00 100,00 100,00
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3

EExcipienser

éFormuIering

Fedtsyre* \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ | |
éCetyIaIkohoI 2,20 2,20 52,20 2,20 2,20 22,70
‘Stearylalkohol 3,10 3,10 %3,10 3,10 3,10 23,80
Hvid petrolatum .3,00 6,00 %6,00 3,00 5,00 23,00
)Polysorbat 60 .3,40 3,40 %3,00 3,40 3,00 23,40

?Sorbitanmonostearat 0,60 0,60 §1,00 0,50 1,00 §0,60

iGcherin ‘

?Xanthangummi 0,50 0,50 éo,so 0,50 10,50 éo,so

?Renset vand 65,48 59,48 259,48 55,58 57,48 254,28
EBenzyIaIkohoI 2,00 2,00 éz,oo 2,00 2,00 %2,00

EMethyIparaben 0,20 10,20 éo,zo 0,20 10,20 éo,zo

EImiquimod 2,50 2,50 éz,so 2,50 2,50 éz,so

Talt 100,00 100,00 %100,00 100,00 100,00 %100,00

‘Excipienser

Formulering

Fedtsyre*

?Cetylalkohol

‘Stearylalkohol

Hvid petrolatum

?Polysorbat 60

}Sorbitanmonostearat 1,00 0,60 §0,60 1,00 0,60 §0,60

Glycerin 1,00 2,00 200 500 500 5,00
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‘Excipienser

EXanthangummi

Renset vand

EBenzyIaIkohoI

EMethyIparaben

EPropyIparaben

Imiquimod

I alt

?Formulering 190 191 192

?Fedtsyre* 25,00 18,75 ézs,oo
ECetyIaIkohoI 2,20 12,20 22,70
éStearyIaIkohoI 3,10 3,10 §3,80

EPonsorbat 60

3,40 _
éSorbitanmonostearat 0,50 1,00 20,60
‘Glycerin 2,00 5,00 §2,00
)Xanthangummi 0,50 0,50 iO,SO

?Renset vand

Benzylalkohol 2,00 2,00
Methylparaben \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 0,200,20
éPropyIparaben 0,02 0,02 20,02
EImiquimod 3,75 3,75 53,75

:I alt 100,00 100,00 2100,00
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10. Farmaceutisk formulering til anvendelse ifglge krav 4, hvor imiquimod-

formuleringen er en creme.

11. Farmaceutisk formulering til anvendelse ifglge krav 10, hvor imiquimod-
formuleringen endvidere omfatter mindst et middel valgt fra gruppen af et
blgdgagrende middel, en emulgator, et fortykkelsesmiddel og et

konserveringsmiddel.

12. Farmaceutisk formulering til anvendelse ifglge krav 10, hvor fedtsyren er til
stede i en maengde pa mellem 5 vaegtprocent og 30 vaegtprocent.

13. Farmaceutisk formulering til anvendelse ifglge et hvilket som helst foregédende
krav, hvor, nar imiquimod-formuleringen opbevares ved 25°C/60% RH,
30°C/65% RH eller 40°C/75% RH i en, to, tre eller seks maneder, forbliver
formuleringen fri for nedbrydningsprodukter, nar den analyseres ved omkring 318

nm bglgelaengde.

14. Farmaceutisk formulering til anvendelse ifglge krav 3, hvor imiquimod-
formuleringen er en creme og pafgres i et tyndt lag pa hele behandlingsomradet,
under anvendelse af et maksimum pé op til 500mg, og pafgres fgr normal sovetid

og fjernes efter 8 timer med mild sabe og vand.

15. Farmaceutisk formulering til anvendelse ifglge krav 10, hvor imiquimod-
formuleringen endvidere omfatter et oplgsningsmiddel sdsom benzylalkohol,
meelkesyre, eddikesyre, stearinsyre, salicylsyre, en hvilken som helst alpha-
hydroxysyre sasom glycolsyre eller saltsyre.

16. Farmaceutisk formulering til anvendelse ifglge krav 10, hvor imiquimod-
formuleringen endvidere omfatter et fugtighedsbevarende middel sdsom glycerin

eller en hudgennemtraengningsforstaerker sdsom butylstearat.
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FIG. 4A

Rates of Partial Clearance at End of Study

2-Week Treatment Cycle Regimen
| ITT Population
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FIG. 4B
Rate of Partial Clearance at Week 14

ITT Population
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FIG. 4C
Rate of Partial Clearance at Week 14

ITT Population
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FIG.4E
Rate of Partial Clearance at Week 17
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FIG.7

Efficacy Measures:

65.0

63.6

0T,

24.5

Y,

1UN0D My U} UOHONPBY .

o™

e’

2

=

)]

P

o)

=

3 <

& ¥ ’

Q- o N

& .

;—,:‘{

[eb) | RARRARAAL AARAARARAL RAMRARAARS | RERELARAA | RAARAERLE
@ & § & § §
£ JUN0Y MY uj uondonpey .

:

& NN,
=) 2

Y o R

=

O o E

Ny X

Qg g

O o,

>

v 2 H2

vV L3 H3

V- L3 H3

GWO01-0705

GW01-0703

GWO01-0704

DK/EP 2378876 T3

2.8
Lol
TR TR
[T T
SN 3o

PP

o ol U
ocRxVRO
2w Nk
3 o &3
Tedal
()
>ﬁI.}I



DK/EP 2378876 T3

‘SHOBM € ‘%S L E=EH
SHAIM €'%G'2=E1
SHBAM 2'%GL'E=CH
SHaaM 2'%S =21

B[AUIASA
AAAA 21zze 2HzZZe ANAA 2leee <¢cH 222
. uiad awny utod swiy:
so3 10 SHaOM HelS g 940 suyeseg S03 1s0d S)88mM v Hejg g 94D aujjaseg
. : . : - 02- : . - 02-
£ 0 f———_F 0.
(43 ) zE
z £ E
Eoz g E oz ©
- c o c
E = £ 2
E o) E n
E 2 o 3
EOr § E oy g
E 5 E 5
3 E) 5
cXeXe E dXZXa ¢
E 09 E 09
v0L0-1OMD €00-Lt0MBD E
E 08 08

jurodg swrLy, Aq uQSOO oureseyg WoOJIJ aduey)) 9% UBIN\
:SeInseaN AR

8 ‘DIA



DK/EP 2378876 T3

0ga%e|d D 0 D %S.'€9 g 9 %52 YUY
3o Apnig

L€ 2 B 0L &6 8§ L 9 S ¥ & 2 |

1 1 1 1 1 L el 1 1 1

00k
G-
0s-

o

S¢

0S

abueyq uaalay

SL

00t

®
ARARAARAAAE RO R AR AR R ARS RS RAR RS RRLES A
(=)

Sch

uorjendod LI
Yoo APNIS SA JUNOY UOISIT IV SUI[IseY WOIf 93Uey() JUsdIdJ UBIPAA]

V8 ‘DI



DK/EP 2378876 T3

ogadeid) O 2 %SL'ed 9 g WSCT VY VY

3aam Apmig
bL €L 21 1L oL 6 8 L 9 g ¢ r A

00t

Sz~

Se-

S¢

0s

abueyd wadiad

SL

00k

(REARSRASSRNOEE REAES LRANAARESSRERRS LEARE RARE S AT

sel

~ uonemdog LI
Y99\ ApNig SA JUNO)) UOISY| Y SUI[3SBY WOy aSury() JUs0i9J URIPAIN

g8 ‘oId



DK/EP 2378876 T3

SH39M € '%SL'€=EH
SNOM € ‘%G 2=ET
$HITM 2 '%S L E=2H
SiPeMm g %G 2=

BJ9IYBA=A
AAMRA €T EEE E€H EEE AARA  E1EEE €W EEE
julod awi| ulog swn
503 504 XM Y RIS Z 94D autjaseg SO3 104 S¥dM b LEIS 29AD suaseg
L " . - 0g- 1 L - 02-
E 0 0
g9 E o
L. 02 E| Foe 3
E 2 F -2
E ol ©
s Q E Q
Eov § For B
E g : 3 8
E 8 &
EXEXE E 5 EXEXE
- 09 € E- 09
S0L0- LOMD £ €0L0-LOMD
E 0B . 3 08

jutoJ aWL], Aq Juno)) suI[Eseyq wWoiy e3ury) % UBSA
| :S9INSBIA] A0BITIIH

6 “OId



DK/EP 2378876 T3

og9%®Id 992 %SLE ge@ %ST wvvvw
388 APMS .
ZL 9L SL #L €L 2L WL 0L 6 8 £ 9 § ¥ € T 1 0
1 1 1 1 1 | 1 1 1 1 1 ] 1 1 1
l-001<
ESe
F0S-
S S .M:,..t,.h.'.‘.\ﬂ\ -,.. W.WN- Wu
SR ——P— D —p—o—HA—F0 g
/\,\ Ecz 9
Y o g
. e Fos @
’ Fgs
=001
FseL

uvoryendod L LI
Moo M AP "SA JUNOY)) UOISO Y[V aul[askey wWodjf ad3uey)) U818 UBIPSIA

V6 DIA



DK/EP 2378876 T3

oqaveld 3 32 %SLE 884 %SC vvy

NooM-ApNiS

LE 9L GL vk EL 2L ML OL 8 8 4L 9 S v € T Q
It 1 1 ] 1 1 1 1 | 1 ] 1 1

abueyn wadiag

uoryendod LI
doap Apnig "SA JUNO.) UOIS9r| JV dul[esey WoL} adur()) JUadISJ URIPSIA

g6 DIA



FIG 10

)]
Q@

K O
s 3
e g 9
© QO
2 0 L
S~ ;

b I :
e INNNE
® > o
Q O -
2 >
o)

3 s 0§ & 5 5 ¢

.

8’_‘]‘ {x) souesee|] o ejeH
£
’ 2803

DK/EP 2378876 T3

FEMALE

—— MALE —



DK/EP 2378876 T3

- - - 8LL0 - - - . (uonoeriajut)-anjea o

- - - 1200 - - - (uoiiejndadqns) snjea o

- - - LO0™> - - : - (esap) m:_m>. d
(e'ap) 266 (e7v€) £84+  (S'Lv) 6799~ (zes)eve (s'ev)evs~ (92y) L'69- (Qs) veany
0°05- 000t- 2 '88- zee 239~ 608" . ueipawy
62 €e 214 ot 5 et cEl N

" ApMiS 0 pu3 0} auljaseg
W01) SUOISaT MY 40 Jaquinn ui abueyQ juassay

- - = +aL'o - - - (uonoesaul) anjea 4
K : - LEO0 - - - (uoneindodqgns) anjea.d
- - - - 100> - ’ - - {asop) anjea.4
€S '6°LL 028 '‘zer S'SL 'TLE. 642 'SEL 25 'sve €89 °0LS |BAI8jUI 33UaPIUOD %S6
(sve) 62/0L  (2'99Yeeree  (1°LG) 82/9L (0'02) oe1/92  (€°ep) L2L/SS (8'8S) 2€1/6L (%) u “Apmig jo pu3 Ie adurIes|) (BlEY
- - - vr00 - - - (uonoesaiu)-anea 4
- - = 2000 - - - (uone|ndodgns) anjea. 4
- = - £00> g - - (asop) anfea d
LIE'6'E Lz vey v'6S 'S°L2 8621 L' ke '6'SL g'cy 'g'92 [eAIBIUL BOUBPHUOD %656
(ge1) 62/ (9:09)€€/0Z (E°6€E) 82/1L (9°v) 0€1/9  (8°22) LeL/6g (8'vE) 2E4/9p (%) U "ApMIS JO pu3 1B 93UeIB3|D 318Idwo)
(62=N) (€e=N) (82=N) (QE4=N)-- . (£2L=N) (2€1=N)
0qadeld %S'e %SLE 0qadeld - %S'e %SLE
© eeway e

(uonperndod I.LI ¢0LO-TOMD
PUE Z0LO-TOMY)) SOIPNIG S04 JUSUITLIL], [OOM-T @@5@800
X9g - suorjendodqng
sjutodpury £oedtyys A1epuodag pue ATeWLL] JO ATeWwWNg

VoI D14



DK/EP 2378876 T3

(o's1) €972t (Za1) sbie (v'ee)ge/9 (g'stL) 61/e . diess
(6'02) L211L€ (2°1)0971 (0°£€) ¥5102 (b'52)'€9/91 aged
B3y JUIWBaI |
O 1) eier (97e) 8/t (0'02) 09/8 (8 Ly very 0L<,
(1'g2) 824/9¢ (5:2) oviE (0°S¥) op/8L (€'1E) 8Y/SL oL=>
UN0YD: uCisaT| suldsey
(g61)911/Ee (1g) e (8°9€) 8E/VL. (6 L1) 6€1L A0 ‘AL 'IT 8dAL
(0'12) vzirge (L) 8er2 (9'g2) 2w/l (6°22) evret 0T adAL
’ adA) uig
(ceL) she (6'2) pert (b'61) 9L/ (6'82) S/t §g=<
(ree) seuse (8'9) ¥t/E (2'EV) vHi6L (2’9t 2619 L 89>
aby
(€21) 296 (0'0) sS40 (v'62) LLiS (0'02) Ogtt sjewa
(g12) 881/0t (e'9) €9 (€°€€) €9/12 (c've)29/st alew
pETS
(or2=N) (82=N) (08=N) (z8=N)
PaLIqQWoY 0398y S2¢€ %S

wedls) powinbiu|

(Apnig Jo puy) L1 YO8 1B souraes[)) ajeidwo)) jo ey

~ ()N/U
sIsATeuy dnoxsqng

‘a1qetaeA A0eOTJy ArewWllJ Jo Aremmng

qao01

OId



DK/EP 2378876 T3

(z2e) sury (e8) vere (€c0) VarL (z'92) 0er8 diess

(e2e) sLi/ee (8v) ggre . (+'9e) 19r2e (6°92)-2S/Pk aoey
. eely jusiujess )
(821) 06/94 . (£°€) Len (e2¢) 1701 (o's) 2ers - oi<
(0'se) ogL/ey (8'9) 651¥ (€¢2) 15/6L ove)osizt oL=>
: . UNO0Y UoIse euljesey
(8'9L) 1o1/21 (g°0) s£/0 (e62) verL (e'€2) 2vIoL Ado ‘Al ' adAy
(z'92) 6V 1/6€ (8°6) 1S/5 (64€) 85/2E (0:0€) ov/2k I to]adAL
adAL us
(£712) oeirge (8'9) vo/e (e 1€) ee/ot (5'62). vr/EL §9=<
(1€2) ogL/0¢€ @ evre (0°8€) 05/61 (2'€2) 8¢r6 . 59>
: aby
(8'82) 25/51 (©0) vi/0 (6-0%) 2216 - {g'Le) 9t/e - ajewagy
(L02) 86171y (6'9) 2us (€°€€) 08/02 (2'v2) 99/91 . sepw
N X835
(0g2=N) (9g=N) (28=N) (28=N)
pauiquoy o0gadeld SL'E %S'C

wieary) pownbiuwf

(%) N/
stsATeuy dnoxdqng

(Apn3g Jo puf]) LT Y99\ 1B 9oueIes])) o1o1dwo)) Jo ajey
‘@IqeTIeA ADRIIJH ATBWILL JO Arewruung

- J0I OIA



FIG 11

Efficac‘y[Measuresi Clearance Rates

by Patient Treatment Area

- 372 365

AN
)
SN

©
]
e

7

27

30.8

T

L2 L3 H2 H3

SCALP

\Y

v L2 L3 H2 H3

—— -FACE

DK/EP 2378876 T3




DK/EP 2378876 T3

JOIYdA A A A SHIBME %S £ E €
SX9BMC %S¢ 2 2. ¢ SYIIME%SL'E € E € . SAOMZ%SLE 2 2 2
wed awil )
so3a . 1S0Od SHB8M b _ . uels 2 949 N Bulsseq

1 1 1 | P

aot-

ebueyyusdied

~ sanfeA UBIPSIN |
1 QuI[esey WoJJ o3uBY)) JU82I8J ;S8INSBIA AOBIIJJ

Z1 DI



DK/EP 2378876 T3

€d ddd € HHH €1 117 2d ddd ¢H HHH ¢l 113

- -

wog awy Apmig

1S0d SHO9M 8 1S0d SH99M v 291940 10 weIg . aujeseq
1 1 | ’ _( 001-

E- o8-
3 0 =
3 8
3 g
E- 09-
3 g
E 8
Eov- &
E Q
- £
- =
E 3
Eoz-
E.0

uone[ndod [ J] ‘SOIPN3}S paulquiop)
U0 oWI], Apnjig SA
UOISaT YV JO IaquuInp Ul sul[eseq Woly o3uey)) jusdioJ UBIPSA

Vil O1Ad



DK/EP 2378876 T3

AYSA A A_A SHI3M €.%S2 £ €€
SYAAM 2%SC 2 2 2 SHOSM E %SLE £ € € SHSOM 2 %SL€ 2 2 2
Wiod awiy;
so3 1S0d S3o9M ¥ uRIS 2 94D auljsseg

1 . 1 L—001-,

abuey? ueossd

auIesey woiy adury)) U818 J UBSA :SeINSeaJN A0BOLLH

£1 D14



DK/EP 2378876 T3

wesai9
- co- ..900°0 - - 5200 POwWINbiL| %G g SA-aneA g
- 00> 100> - +e 400> - $00> 0Qqa2kid SA 8NjeA d
0'051-0) €'66- G'LEG0) LG B2rOLOKEEE- 67061 OLL32- Lk1S 01 0°09- 0°0S6.01 £'99- WINWXe “Wnwiuiy
Q0 2’51 v'92 00 oop ' £'99 ueIpaN
{8'0€) 0’9 (1'86) p'SS (8's81)0°€lLL (6'2t) "9 (€20L) £'92 (gL 1)-0'60L {(uonelnaQ prepuElS) vBaN
+g1L baL 291 651 09t 091 N
2%93Mm
weasn
- - «0900°0 - - S€2'0 powinbiwy %S°g SA 8njea.d
- « 400> 100> - ..£00> 100> 0q8de|d SA aNfes.d
€'€81 01 9'SS- 0°062 O} £'99- YILL O EEE- €EEL UL008- 0°00% oI o'ov- €'EEG 0 £°99- wnuaxep “Wwnwuiy
00 Q0 00 a3} £l 161 uepsiy
w2 vy (zve)gee (L'E01) 'Ly (¢l 5P (€eL)ewvy (c'98) 195 (uoneinaq prepuslS) UBAA
val bt 29t 6st agt - Q94 N’
LYY
{roi=N) (r91=N) (291=N) (651=N) (091=N) (091=N)
0gade|d %52 %SLE 0gaoeid %52 %SL'E

usuilbay 8j947 uswieall ¥ISM-C uswiBay 8|94 jusuneas] 3aap-2

uonjendod ] ‘SSIPNIS peurquio)
HSIA Ag
SUOTSST IV JO IoquInN UL sul[aseyg WoaJ 93urY)) JUadI9J JO ATemmung

VEI OId



DK/EP 2378876 T3

weas)
- - - - 9080 powWINbiu %G SA @njea d
- C- - ’ £€€'0 840 " ogadejd SAanjeA g
- - 6'2vL OLO'00L- S'29L G1000L- 0052 9 0'00L- WAWIXEA ‘WU
- 00 . 9's- viek- _ueipapy
(9'6E) v'2- (2'ss)v'e- @9 ve: (uoneinaQg puepuelg) veay
- - st o9t LT N
) t %89M
weas
= 3000 - - - powinbiull 94572 SA anea §
- 100> - +00™> - = = 0qgade|d sA snjeA ¢
£€€c 01 0004+~ SLES Q1 Q'00L-  62P0L 9107001~ - - - WNWIXEW Wawuiy
00 i LEY - - : - ueipayy
(s8E) T E (v'or)eoL (g's61) 8'eet - - T . (UoneInag piepuels) uesy
9L 118 29l - = - . N
. £33Mm
(b9L=N) (v9L=N) ) (291=N) (651=N) {09L=N) (09L=N) ’
0qa0eg %S2 %S’ 0gade|d %S2 Y%SLE
uauwiibay 8[0A] juaWeaI] YBBM-E uswibay BAD JUBLUIESS| NB3M-2

uorrerndod [,L] ‘S9IpNIS pauIquio))
NSIA 49 . |
SUOISAT Y[V JO IoquuInp Ul sUI[ase{ WoLJ 83uey)) JusoIsJ Jo Aremiuung

g1 OId



DK/EP 2378876 T3

weauy
- - 9000 - - «720°0 powInbiW| %S°g SA anjea d
b 5:400™> 100> - ++00™> « 100> 0Qade|d SA 3MeA d
S’4€L 01 0004 G'/81L 0L0'001L- 0°006 01 0°00%- 9'822 01 0'004-  €'€85 910°004- €'€C6 01 0004 wnuwincew ‘wnuwiuw
£8- €'ee- Q'op- [SVAd Q0 oez uBIpanw
(v9e) s0i- {€°eS) v'62: (6'2aL) v’ le- (99p) €0t~ (L'vOL) E'vE _{z'8vri) 8'99 _ (uoneineq piepuelS) uesy
P9 +91 294 6St agt e]=11 : N
9 193
weasn
- - - . - = c0L'0 powinbiw) %S¢ SA 8njea d
- - - - . elvo 5100 0Qqade|d SA enjea 4
- - - Q0°09¢ 91 0001~ S°28¢ 910'00L- ST AN 07004 WAWIXEN “WRWIUIA
- - - oG- aa 00 UBIpaA
- - - (£08) 6'€- (r6S) € (s2L)0pL (uoneineQ piepuels) ueapn
- - - 6S1 091 o9t N
' ’ SA93M
(rg1=N) (r91=N) (291=N) (6S1=N) (091=N) (091=N)
ogaoeld ST %SL'E - 0qadeld %S¢ %SLE
uawnbay 91940 Waweal| ¥9aM-€ uswiBbay 8|9k WUBWIESL] ¥OIA-Z

uoryendod L] ‘SIpnig paurlquio))
| WNSIA A
SUOLSer] MV JO IaquunN Ul SUI[aseq WOoIJ d3Uuey) juadIdd Jo Arewrmuing

JDET OIH



DK/EP 2378876 T3

weas)
= = ..800°0 - - - powINbil| %62 SA 8njeA 4
- 100> 00> - - - 049984 SA anjea g
S99 0001 0009 L1000} 6cvL 01 0°004- N B - WUNXEN "waunuiy
00 G0c o'oe- - - - - uUeIpSy
(6'b) 5L (£'58)6'9- 1sL)gee - - - (UoneiAeq prepueIg) UBA
ot oL 2st - , - Co- N
8 X383
weasn
= - " ..900°0 - - - powinbiw| 94G°2 SA anjea 4
- « 007> v b 00> N - g .0Qade|d SA anjeA 4
0'091 01 0'0Q4- 0’08+ 01 Q°00Lt- 0700691 Q00 = = = WAWIXBPY ‘WNWIUIN
00 . €6z - €ee- - - - ueipap
{6°0t) 6'S- (2:¢S) §'Se- (6'2ek) L5 -0 - - (UapeMa g prepuels) ueay
v9l v 291 - - . . . N
. ZEam
(P91=N) #9L=N) (2g1=N) (6S1=N) (09t=n) (091=N)
Qg308id %S’ Y%5LE oqoorld ¢ %S'C %SLE
usuwiibay gj340 Juswieal) Y3 -€ uswibay 8|0AYD juawieal] Yaam-g

uonjendod J,L] ‘SOTpPNIS pautlquoy)
| NSIA 4
SUOISar] IV JO IoqUINN Ul SUI[osByg WOIJ a3uBY)) jJuddIdJ Jo Arewiuing

asi 14



DK/EP 2378876 T3

:.:wmgo
- - = - - giz’o powinbiw| %52 SA-enjeA ¢
- . - - Lo 1007 k00> 0qaseld sAa-aniea ¢4
= = 0022 O 0'00 k- 0'021.01 0'00L~ 6881 01 0'001- wnwixew ‘wnuwiuipy
Lo - o'se- ooy L2l . UBIDaN
- - - (g'vy) LSe- ger) €es- (£Lvyees- (uogeinaq piepuElS) uEsy
6S1L 091 09i N
N "0l ¥eam
wealy
- - -.900'0 - - - powinbiw| 946 2 SA.8njea 4
- 100> | «s100> - - - ’ 0qade|d sA-3Niea ¢
0081 01000t 62vvL 01 0'00L- L2556 01 0°'004- - - - WNLIXeW ‘WU
vl 6LV evrl- - - = ueipaw
(8:2v) 8 2L~ (€vpL) €L (gr081) 1'8Y - - - (uonelrag prepuels) ueaw
Yot - v8i [4°1% - - = . N
693M
(¥9L=N) (v91=N) (291=N) (651=N) (091=N) (091=N)
ogsdeld %S'2 %SL°€ 0gadeld %52 %SLE
uswiibsy 81940 Juaweas] YO8M-€ uswiBey 6|94 Wewieal] Y892

‘uongedog LLI ‘setpnis ﬁmQBS_oO.
NSIA £
SUOTSarT IV JO IaquInp Ul dUuifaseyqg wWoiJ a3uey)) jusdtod Jo Aremwruing

HET OIA



DK/EP 2378876 T3

weai)
- - - - - «870°0 powINbIW] %S SA anfeA.d
- - - - «» 00> 100> 0QadB|d SA 3njeA
- - = 0'00€ 010°00}- 0706 01 0°00}- 6881 01-0°00k- . WNWIXEN “WNWIUA
- - 0'se 812 18- - ueIPaN
b = B (1es)gLe- (9'1v) 265" (v'ey) £'89- (uoneinaQ piepuElS) uesyy
- 1 - 651 Qg (0] N
PLH33M
. weai)
- «900°0 - powmnbiwi| %S°g SA3N[EA o
B « k00> +.100"> 0ga0B|4 SA-aNeA 4
0'08) 010004 626101 0:00¢- 081 01000} - - - WAWEN Wawiuy
evi- 299" 2'98- - - - ueIpa
(o9p) £ 24~ (2 9Y) 6°¥S- (6'v¥) 0'8G- - - - (uoneinag prepuers) ueay
+91L valL 23t - = N
EL338M
(roL=N) (b9s=N) (eg1=N) (651=N) (0g1=N) (091=N)
ogade|d %Se %SL'E 0q33e|d %S’ ‘ %SLE

uawibay 21949 1uaWNBal | H93IM-E

uawibay 81940 JuaWieal] X3IM-2

SUOISe] IV Jo-IoquuInp Ut sul[asey wody afuer) jusdiag Jo Aremwng

uorjendo L] ‘SoTpnig paurquio)

MSTA A9

A€ D14



DK/EP 2378876 T3

weain
- «»900°0 - - - POWINDIW| %5°2 SA dNjeA d
- ».4007> »s1007> - : - - 0Qa9eId SA anfen d
0°00C 1 0’001~ £°£81 01000k~ a9t 010’00k~ . - - Wnuxepy ‘Wwnuwiuy
9'€2- 4°99- 008 - - - Ueipsiy
(0'2v)-s've- (r'Sv) 0'Ls- (0'EY) E99- - - * {uoieineg pirepuels) ueey
v9l ¥9L (4°18 - - - N
. RAREEI
(r9=N) (Fa1=N) (291=N) (6S1=N) (09L=N) (091=N)
ogede|d %SC Y%SLE: ogaveld %S . %SLE
uauwibay 8j0AD Judweal] NaspM-€ vawibay ejo4) juswieas] »aem-g

uorje[ndod LI ‘SOTpnIS paurquio)
| 1MSIA &g
SUOISar [V JO IoquIn ] Ul dUI[esey WOoIJ 9dury)) juad19J Jo Arewrwing

€T DI



DK/EP 2378876 T3

0 (g0 + (e1)e a 0 (9°0) 1 . S
0. 0 Q o] 0 90 i . Jeas ayis uonednddy.
0 0- 0 (90) 1 0 (970) 4 eisayisarsed ayis uoneoiddy
0 0 0 0 0 (9°0) & exaIouy
0 0 (1e)s 0 0 ez exaikd
Q 0 0 0 0 €re ued
0 90) ¢ 0 ¢} 0 €Le aibjBIyuY.
o] (gL) e (90) t ¢ 0 0 €1z . Buiams aiis uoneanddy
0 (9°0) 1 @1z 0 (90 + (6"4)-€ : ) easnen
4} r2)v (1'g)s . 0 61)¢ ((-992 : AyiedouapeydwA
o ] . 0 0 0 ®LE ssauizziq
0 r'2) v c2) v (e)e (9°0):L &2t 3YoepeaH
0 (el s €L 0 0 62y , " enbiey
¢ (£°9) 1t (€'6) Sk 0 €1re wes’ uled ays uonesyddy
©o 1 (g9 (9'6).6 0 (82 v ('gls uoiyeyst 8)s uoneaddy,
{901 €2) el (9:8) b1 (go) i 8¢9 W'y L smunud eys uonesnddy

(%0'2) v (%892) vh (%0LE)09 (%S v (%6 kL) 6L (%¥6L) IE 3Y paie|ay-juawieal ) Auy

(79L=N) (r9t=n)  (291=N) (6S1=N) (031=N)  (091=N)
0qadBld %S 2 Y%SL'E 0gadeid %S'2 “%GL'E
uewnibey 81947 1uswieel| *88pM-£ uewbay 819k D Iuswieas] HaaMm-2 !

uorpendod [ ‘SOTpnIS peurquo))
1038311S9AU] 93 A( Pa1e[ay-IUdWIBaL], PISPISUO)) SIUSAH 9SI9APY
dnouax) o124 juow}BaL],
YO9M-Z %GL € 9Y) UT 80UaPIIU] JO I8PI() SUTPULISY(] UT $393[qng jo Ao\ovz
SJUSAT 9SIDAPY JUS3IdWD-JUdUIIBIL], JO ATRW NG

VI D14



DK/EP 2378876 T3

0 @1e (9°0) 1 -0 (9°:0) 1 0 sadsay 210
0 0 ©E 0 (9:0) L 0 eibjeAy

[CEONS (go)t e o ®1)e 0 SHBYD
a (90) L 0 0 (9°0) 1 0 yonoBRUI Blis uonesddy.
0 5} 0 o} (90) ¢ 0 ssauAip alis uonesjddy
0 {-No) 8 0 o] (9°0) ¢ 0 sufeuiols snoyydy

0 0 0 (o)t 0 (9°0) + uayoau 1oes Arorendsas Jaddn
0 0 0 0 0 (g0 wnqung
0 0 [ o 0 (g0 1 seinded ysey
0 0 (go)L o] [ (9°0) 1 : sy
o} 0 0 o] (9°0) 1 (9:0) 1 SSEUYIIS [B13}AHSO|NISNIA
0 0 @e 0 (o0t g0y Abiewpay
Q (ze)9 e o] (ca) v (9°0) 1 SS3U||1-a¥f BZUaniu|
0 0 0 0 c {g0) 1 UONBWIWIENY|
[¢] @z @z 0 0 (9°0) 1 xajdwis sadiay
0 0 0 i} 0 (90} 1 : ’ . eeouueIg
0 0, ¢] 0 4] (90) L siewsaq
o] o] g "] Qg

(9'0) L ejjedde pasessdaq

(#91L=N) wo1=N) @91=N) _ (65b=N)  (08i=NF  (091=N)
0g828|d %S'C %SL'E ogede|d %S'2 %SLE
vawiBey 8[9AD JU3WIBaI] He8M-C uawbay. afokD 1uaUNEedl] ¥9ap-2

uongemndod [LLI ‘Sotpnis @GQEEOO
103e311S3AUT 99 AQ Pale[9Yy-jJUsm}Bal], POIoPISUO)) SJUSAT mmmmﬁomw
dnoax) o704 jusmiBaI],
M99M-G %GL € U3 UT 0UIPTOUT JO I3PI() SUIPUSISI(] UL s393[(qNng JO (%)U
SIUBAY 9SI9APY JUDSIOWD-JTUDWIBDL], JO ATBW NG

qr1 OId



DK/EP 2378876 T3

wojiesuas Buiuing

0 (901 0 [} (4] 0
0 (9°0) t [CHORE 0 0 0 paseasour 8s63n|6 pooig
0 o] (80 1 0 Q 0 s3191534 e)1s uoyeonddy
0 0 (CHONY 0 0 0 qeas ays uoResddy
[¢] (g°0) L (s0) L 0 0 Q uonoeas oS uonesddy
©0 (9:0) 0 0 i 0 uonoeas Aisuisuasojoyd aiis uoneaddy
0 2z (o)1 0 0 0 RannisuesiadAy ens uoneayddy
0 (9°0) L 0 0 a 0 uoneojxa als uoRBaNddy
0 (3] @ne 0 (4} 0 BWayiha &jis Lonedddy
o} Q ez Q 0 0 ojwadsIp 8iis uoledddy
0 Q (90t (0] 0 0 uoijBINO(0ISIP &)iS uonedddy
0 4] (g0) s 0 0 0 sewssp ays vonesddy
0 (9'0) ¢ 0 0 0 a wing-ayis uoljesddy
0 (e (L'elg o] 0 (o] Buipealg ays uones) ddy
0 (9:0) L 0 Q 0 (4] 19p10s1P ABIXUY
0 (9'0) v 0 0 0 0 Aeixuy
(90 L 0 0 0 0 0 8#a U1 UOIIESUSS [BULOUQY
s} (g0) + 0 Q 0 Q UOJWICDSIP |BUIWIOPQY

(v9i=N) (p9L=N)  (@91=N)  (6Ss=N)  (09i=N)  (09L=N)
0qadeld %S¢ KSLE 0qede|d %S'C %SLE
uawibay 8j0A] JUSIBAI ] NF3M-E uawbay 8(9A ] WuawiEal]l ¥38M-2Z

uonjendod [ I, ‘S9IpNiIS paurquroy)
T071e311S0AUT 9] Aq PoIR[9}-JUSUIIBIL], PI9PISUO,) SIUIAN ISISAPY
dnouax) a[0fn juowjead],
Mm®>> G %SGL°€ 93 UI 20U9PIOU] JO I8PI() SUTPUIISY(J UL $399[qNG JO (%)U
SIUSAT 9SISAPY JUS3IoWS- pzoapmwﬁb Jo \Qmaﬁsm

IPT OIA



DK/EP 2378876 T3

0 oz (90) ¢ 0 o ] " ewaps jeuqiauay
0 (o} (9ot o] o} 0 eiuadojhoued
0 o] (s'0) 1 0 0 o] uys Jo vreg
0 o} (g'0) L 0 a 0 ured: |ejsiaNsojnasniy
(4] 0 (g0 0 0 o] swseds ajosny
0 (g0t 0 a a (] Buniams 9
Q (50) 1 Q ] 0 0 uied diq
0 (9:0) t ¢} ] o 0 ewspa-diy
.0 (50) (901 0 o] 0 eZUBNL]
o) e o 0 0 0 obnaduy
0 (S°0) 1 0 0 ] 0 Anyisuasiadiy
o o] @Lre 0 0 0 . @150z sedisH
0 0 (30)+ o] o] 0 S11IAIUB0.ISES
o (00 s} ] o o} Buysni4
(90) ¢ 0 (RO 0 a 0 el 843
[0} 0 TLie 0 ] 0 elvoydsiqg
0 (90) ¢ Q 0 0 0 eisnabsAq
(o] (g0t o] 0 s} 0 uojUAle Ul S3UBQINISIG
(rot=N)  (wai1=N) {(291=N) (6Si=N) (09t=N) ~ (091=N)

ogsdeld %52 %SLE oqade|d - %S5'e %SLE
uvaunbay 31940 uawneasy YaaMm-g  uauwnbay 31949 juawiealy Hasm-2

uonye[ndod L] ‘S9Tpnig paurquioy)
uOummEmm\EH a3 £q pajeley-juswiieai], PaIopISUO]) SIUIAY 9SIOAPY
dnoax) s[oAN) juauwrleal], .
IOOM-F %CL € 93 UI 9oUapIoU] Jo I8pI() Surpuedss(] ur sjoelqng Jo (%)u
SJUSAT 9SIBAPY JUa3I9Wa.-JUaWIBaL], JO ATewmiming

ari O1d



DK/EP 2378876 T3

0 0 (970) 1 0 0 0 peIN|q YOISIA
0 0 (901 0 Q 0 UONIBIUL UINS [BJIA
0 ($0) ¢ 0 4] 0 0 ssallspua)
(1] (9°0) 1 0 0 ¢} o 18pI0SIp d38|§
0 (1] (90) 4 (o] 0 (6] SSBUIYBI UNS
0 o] {90)t 0 Q 0 eI US
0 (a:0) ¢ 0 0 [4] 0 SN0jBWaLIKkIa (sey

(¥9L=N) (Y9L=N) (291=N) (6S1=N) (091=N) (091=N)
0qade|d %52 %SL'E 0qadeld %S'e %SL'E
uswibay 6joAg Juswieasl Naapm-g. vawibay 8|9A] JuBwieas] Y9eM-2

uonjendod [III ‘Sorpn3s paurquo))
aoﬁmmSwm.\EH O[3 £q Po1B[OY-IUWIBOL], POIOPISUO)) SJUIAN ISIDAPY
dnoaxry a[oA)) jusw}rai],
M99M -3 %G L€ 93 UT 92U9PIdU] JO I9PI() SUTPUSISY(J UT $303(qng Jo (%)u
STUSAN 9SISAPY JUL3IdWS-JUsWIIBaL], JO Arewrmuing

AvI OIA



FIG 15

Safety Measures:
Treatment-Related Adverse Events

a
=
N

VL0 "
\\\\JN

|||||||||||||||||||||||||||||||||||||||||||||||||||

DK/EP 2378876 T3



DK/EP 2378876 T3

rolveo  (16°0) 817k (ee'0) ¥Et W0l te'0  (z80)s60 (980} 9LL (as) sradg yesy
(%0°22)9€  (%2'€L) 02  (%S9zy et (%S61) e (%I'€9) 101  (%Q'G2) o2t (uonoeai Aue) o=
(00) 0 RS ARAL (o¢L) 12 oo (8'¢)9 (LS)6 uonesnpuyBuil|oms SS01D = £
eLre (+'62) 8 (1'1€) 0s (es)e (v've) 6 (9'62) LV uopeinpuyBuljjams eiqedied Aise3 = g
voneinpuybuyamsg
(v'02)ee (8'9€) 09 (62€) €5 (2'8y) 62 (ose)os - (eov) ve ejqedied Ajs.eq 10 A|qIsIn PIIA= ¢
(822)921 (v'92) ev (g'ga) L& (5'08) 82k (6°9€) 65 (s'v2) 6¢ BUON =0
291 €9k Lot 65} 09k 65k N
ewsap3
(95°0) 61°1 (££°0)-60° (sz0)ege {ss0) 860 (€i0) 1E'L (ezo)so'e (as) si00g5 vesy
(%606)6v1  (%92L6) 091  (%S26)8SL (%0820 vl (%E€986)¥SL  (%E'96) vSl (uondeai Aue) o< .
(00)o (2'82) o (2'v¥) 2L (00)e (i) g2 (zsz) oy : SS9UPaL ASUB| = £
{s'92) ev (Q'vs) 88 (9°tp) 29 (1o2)ze (£'95) 06 (6'25)26 ssalpes ale1epop = 2
(%'59).:90} (o'gk) 92 S Ag kL) B4 (6'L5) 26 (982) 1 (8'e1) 22 SS3upal plur oy juey = |
ogecL 8¢ &1)€ (0ee) se (8€) 9 (reghs 3UON =0
29k €91 19 65t 09t 65+ N
) Buralz
9 -N) (r91-N) (29t-N) (6SL-N) (0gtL-t) (agt1-n)
0qe3efy %52 %SL'E 0qaodeld %S2 %GLE

uawiBay 994D Wauwieas| X3M-€ udwibay 9|94 juauneal) Y8 M-g

uorgerndod J,L] ‘SeTpnig paurquioy)
1L EYNG)

Apnyg Sunaing m@m.ﬁo UOT}0BY] 2I9A9S ISOIA
(4ST) suoljoeay uIyg [BI07 Jo Aremrwng

VoI OI4



DK/EP 2378876 T3

(g0} eb’ (5270) L9' (Gz0) 1Lt (69°0):00'+ (vL0)l2et (52'0) 8Y'L (@s) 61095 uee
(%8 L8) byl (%Sv6) SSL  (%6'96) 261  (%bvil)eat  (%1:88) bk (%6°L6) Lbl (uonoeas Aue) 0<
(0°0) 0 (0118t (0°gt) 12 €ene (ry) 2 28 el Buptelyssoulip 918n8S = €
(8'22) 2£ (9°ep) L2 (L) 92 (1'02) 2¢ (0'sg) 85 (0'6€)'29 * Bupyelirssaukip sierapon = 2
(©'99) 20t (s'0p) 99 (€£€) 09 . (0'95) 68 (8'8t) 84 (€'sv)aL Butyeyy/ssaulip PN = §
(ERTEO K- 1 (6) 8 (2 v (9'22) 9¢ (6'LL) 6 (572) 21 AUON = 0
291 €91 191 651 091 651 N

ssaukigrbuneas/Bunie|y

(82'0) 60°0 (£6'0) 26'0 (96'0) 601 (6L'0) 00 (240} LS50 (480 v£0 . (Qs) 21008 uean
(%5'8) ¥1 (%565) 16 (%6'£9) oLt (%8'¢) 9 (%tr6e) €9 (%%9'05) 18 (uandeas Aue) o<
(00) 0 vz e (6'6) 91 (0°0) 0 (ere (£'s)6 Aepnxa Aneay = g
(0'0) 0 (512) s¢ (v12) ve (00)o re)st (€1t) 81 9)epnxa diBIIPO = g
(9'8)vi 0£2) vv (eL€) 09 (8'e) 9 (e°ge) 9p (0've) vS 8jEPNXS [BWILIN = |
(v"16) gpi @rv) 2L (2'1g) 18 (2'96) €51 (9°09) 26 (16v) 82 auON'= 0
291 €91 -] 851 091 6s1 N
' ajepnx3/6uidaam
(r91=N) (P91=N) (291=N) (551=N) (0g91=N) (0g9i=N)
0qade|d %S %SLE 0gadeld %52 %SL'E
uswiBey 8|oAD Juew|eall Naap-€ uaunbay ajohy juawijeal] HoeMm-2

worje[ndod [L] ‘SO1pn3g paurquio)

[TexeAQ
Apnjig SutIn(g opeay) uorjoeoy o9I9A9S ISOJN

(4 ST) suorjoeay uryg [B207] Jo Arewiming

G991 14



DK/EP 2378876 T3

(£2°0) 800 (220 260 {L2°0) Ok & (82°0) 600 ($9°0) 29’0 (r9r0)eL'0 (@s) aroos ueapy
(%62} €4 (%922) 611 (%0'62) 821 (%8'8) vi (%5°2S) 8 (%6°19) 66 (uanoear Aue).g<
(000 (6'¢e) 6¢ (v°0€) 6v (00) 0 (r'6) 51 (£'o1) L1 uoyesadN.= g
(@Bl et (1°6%) 08 (vev) 6L (8'8) vt (L'ev) 69 (916) 28 uoises =
(0'ee) 6v1 (0L£2) vt (s02) £E (2'16) Spi (§2v) 9L - (2'28) 09 auoN =0
291 £91 L9l 661 094 [:1-]8 N
. uone1a3|N/uoIS0Ig
(85°0) 9¥'0 (88°0) 82°1 (88'0) £0°2 (95°0) BY'0 (28°0) v°4 (8zo)eLt (as}er00g ueapy
(%2'0v) 98  (%4'26) LS+ (%PpEIESL  (%ESY) 2L  (%b'#8)SEL  (%1'€6) 6hi (uonioeas Aue) g<
(000 (2'g2) Le (8v€) 95 (0°0)0 (t'6) Gt ‘(grer)ee 4 7 reyssg=g
6v)8 (6°6€) 59 5'g€)-29 (1'e)s (e"1p) 99 (6°05) 18 qeps snojes =g
(g's€) 8 (1-0¢) 6v (£'ve) g€ (12w 29 (g'ee) vs (6'82) 9y - Bunsmig =1
(£'69) 96 (2)at (0c) 8 (218) 28 (g'st)se (e'9).0L 8UON =0
29t €91 19y 651 091 651 N
Buysrup/Buiqqess
(r91=N) (r9t=N) (29L=N) (6S1=N) (091=N) (091=N)
0qgaseld %S2 %SLE 0qa28fd %S'2 %SLE

uaunBay a|9AD) JUBUNBALL HBBM-E

uswiBey 8ok JuawNRalL HE8M-2

uonyerndod L] ‘SIpn}S peutquio)

81240

Apnyg Surin(g apeir) uoijoeay a10A9g IS0\
(YS]) suorjoeay Uulyg (82077 Jo Arewrwing

DI OIA



DK/EP 2378876 T3

M m M wu.oo_
W . % 2ve :
W L o
N :

/ cLe W woov

01005 WNG DNV ST
:SaINseaN A}aJeg

LI DIA



DK/EP 2378876 T3

0Lr8 0100 SLEAOPL 9LLLOVQOQ
(£9€L) 9881 (9:08L) O'24€ (£°28L) S'ELY

100>

100>

100>
S'9L£0100 9YEESAH OO PEOLOI OO
(L'v01) gr6€l (2'92t) §eve (0gzL)aese

(19jua9 sisAleuR) anjeA d
(uaunbai)-anpea d

(asop) anjeA d

WNWIXEN “Wnwiumy
(uoneneq piepueig) uesiy

o9t SSt 2si €S 8si =140 N
. ) 363(
{(v91=N) (+9L=N) (291=N) (65L=N) (091=N) (091=N)
ogege|d . %S'Z %SL'E oqadeld | %52 %SLE

uswibay: 81940 Jualieal) %M€

uawibay 8joAT luduNEdI| XOaM-2

uoryemdod ILI nmm%ﬂm pautquo))
(s&e(]) $01008 ST JO WNG JO dAIN)) 9] IopuU[) BaIY
(MST) suorjorey UIYg [B20 Jo ATRmIWINg

Vil UN,_W



DK/EP 2378876 T3

S)e8M € '%SL E=EH
SHIOM € ‘%G 2=E1
SHOIM 2 ‘%CL'E=CH
S388M g ‘%5e=21

ajIIBA=A
Aaraan €lgee €EHggE Aaas <Tlzeze <cHeZeze
. Jagunp ISIA ) Jaquun uIsiA
ik oL 6 8 L 9 S v € 2 6 9 g s v £ 2
L 1 I 1 L 1 1 0 L 1 1 i i 1
v L4
2
—-
-9
w
c
3
w [
98
E)
m L
EXEXE c Xg X2
ot

Jurtod awi], Aq 91008 wIng Y<ST

:S9INSBIN] A}9Jeg

81 OIA

0

oL

. 9loog ung HSl



DK/EP 2378876 T3

2d e¢dd ¢CH HHHY 2] 137

uiod 3wty Apris

31005 WNS ¥S

uonyendog BB.H ‘SUWI3a)Y O[04 JUSWIRAL], 99M -
Jutog awWIL], ApNiS sA 81005 wng Y U

V&I OIA



DK/EP 2378876 T3

€d ddd €H HHH €1 113

©uod s Apmg
dme dmv 2003 2005 1003 1sg

L2 015311 S 5 W U N T G 0 N A O T O O O A O Y O A O O I O O §

24095 WNSHS

uorjendoJ LI ‘SUsmi3o)] o[04 JUoWIBaL], JOOM-€
JuIoJ owrL], ApniS SA 81008 Wng Y[ UesN

qa81 OIA



FIG 19

Safety Measures:-
Incidence of Severe LSR Erythema
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FIG 21

- Safety Measures:
Incidence of Rest Periods
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FIG 26

Efficacy Comparison:
Complete Clearance Rates by Study
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FIG 27
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Efficacy Compar .
Partial Clearance Rates by Study
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FIG29

Safety Comparisoni
Incidence of Severe LSR Erythema
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FIG 31
by Patient Sex
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FIG 65B
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