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(57) Abstract: In a method for non-therapeutic or therapeutic photodynamic treatment of a skin target area, a photosensitizer fluid
incorporating a photosensitizing agent or a precursor for a photosensitizing agent is delivered to the target area, the photosensitizing
agent having at least one absorption wavelength in a wavelength range higher than 400 nm. The target area is then exposed to
light energy in a range of wavelengths comprising at least one absorption wavelength of the photosensitizing agent, the light energy
being supplied to the target area in the form of at least one light pulse producing in the target area an accumulated energy density
& sufficient for photodynamic activation of the photosensitizing agent. The photosensitizing agent or precursor is incorporated in the
& photosensitizer fluid with a concentration in the range from 0.1 to 2.0 % preferably from 0.1 to 0.9 %, and the photosensitizer fluid
is delivered to the target area in the form of a number of repeated spray doses during an overall delivery time ranging from 0.25 to 8
hours. The method can be applied to cosmetic treatments for skin rejuvenation, reduction of wrinkles, treatment of telangiectasia or
removal of hair as wells a medical treatment of dermatologic diseases such as acne vulgaris, acne scars, rosacea, psorieasis, actinic

keratoses, basal cell carcinoma, Bowen's disease or eczema.
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A method for non-therapeutic or therapeutic photodynamic skin treat-

ment

Technological field of the invention

The invention relates to a method for non-therapeutic or therapeu-
tic treatment of a skin target area of the mammal skin by a photody-
namic process, by which a photosensitizer fluid incorporating a photo-
sensitizing agent or a precursor for a photosensitizing agent, the photo-
sensitizing agent having at least one absorption wavelength in a wave-
length range higher than 400 nm, is delivered to the skin target area to
produce in the skin tissue in the target area a distribution of a photosen-
sitizing agent and the target area is exposed to light energy comprising a
range of wavelengths including the at least one absorption wavelength of
the photosensitizing agent distributed in the target area, the light energy
being supplied to the target area in the form at least one pulse producing
in the target area an accumulated energy density sufficient for photody-
namic activation of the photosensitizing agent.

Non-therapeutic skin treatment, to which the invention pertains,
includes in particular, but not exclusively treatment of photo damaged
skin like pigmented disorders, treatment of telangiectasias and erythema
as well as skin rejuvenation of dermal structures such as wrinkles, fine
lines and skin pore size, and removal of unwanted hair.

Equally the invention is potentially useful to the medical treatment
of dermatologic diseases and disorders including in particular, but not
exclusively conditions such as actinic keratosis, basal, squamos and in-
traepithelial cell carcinoma, Bowen’s disease, ache and seborrhoea, pso-

riasis and eczema.

Background of the invention

Since the late 1980’es treatment of dermatologic conditions based
on photodynamic activation of photosensitizing agents in affected skin
regions has been proposed and reported by many scientists and dis-
closed in a number of patents.
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Generally the proposed methods have suggested the administration
of 5-aminolevulinic acid (5-ALA) or other precursors for production of
the photosensitizing agent protoporphyrin IX to the affected skin region.
After uptake in skin tissue 5-ALA and other precursors having similar ef-
fect metabolize in the epidermal cells to produce protoporphyrin IX,
which absorbs light in the visible region of the spectrum of electromag-
netic radiation and by exposure to such radiation reacts with oxygen in
the cells to cause generation of free singlet oxygen radicals leading to
destruction of the cell membrane and thereby cell necrosis.

US-A-5,079,262 (Kennedy et al) discloses treatment of an affected
skin region by topical or oral application or injection of a relatively high
concentration of 17 to 33% of ALA in a Glaxal base followed by exposure
to photo activating light generally three hours after exposure.

In US-B2-6,897,238 (Anderson) the topical application of 5-ALA
with a relatively low concentration of 0.1 to 1.0 % is disclosed as being
effective for the treatment of acne vulgaris, acne rosacea and sebaceous
gland hyperplasia by destruction of the bacteria associated with acne
with the reservation, however, that the low accumulation of photosensi-
tizer obtained hereby may require relatively frequent repetition of the
treatment and proposing a relatively high concentration of 10 to 30 % 5-
ALA for a suitable permanent treatment. As a main procedure for appli-
cation the formulation of 5-ALA in a cream or emulsion, that can pene-
trate the skin, is disclosed, combined as a general practice with covering
of the treated area with an occlusion material such as plastic for a period
of 1 to 12 hours before activation of the photosensitizer by exposure to
light energy. In a specific embodiment the use of a liposome as carrier
by encapsulation of a low 5-ALA concentration combined with active
driving of the carrier into follicles by massage, pressure, ultrasound or
iontophoresis is disclosed.

In WO 03/086460 (Geronemus et al) the activation of a photosen-
sitizer in an affected skin region by pulsed exposure to light energy with
an elevated fluence rate, primarily from a pulsed dye laser has been dis-
closed. The main method proposed therein for 5-ALA administration is
again the topical application of 20% 5-ALA formulated into a cream or
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emulsion to an affected skin area followed by covering the affected area
with an occlusive dressing during a period of 10 minutes to 18 hours for
incubation in a low light environment prior to the exposure to irradiating
light energy.

Although focussing mainly on the medical treatment of essential
malign or severe dermatological conditions the use of the described
photodynamic treatment procedure has been proposed, e.g. in WO
03/086460, also as a recommendable vehicle for the cosmetic treatment
of photoaged facial skin and the removal of unwanted, in particular,
blonde, grey or light-coloured hair, this use involving the administration
of 5-ALA as component of an alcohol solution with a typical concentra-
tion of 20 %.

In clinical practice it has turned out, however, that the beneficial
effects of the photodynamic treatment are accompanied by side effects,
in particular in the form of a relative long-lasting post-treatment period
of heavy phototoxicity, typically for 24 to 48 hours, for the duration of
which patients must be warned against skin exposure to bright daylight.

Another disadvantage of the recommended prior art procedures
has been the relatively long duration of the treatment, in particular fol-
lowing from the need for covering the skin area under treatment with an
occlusive dressing for a prolonged period of up till 18 hours for incuba-
tion of the 5-ALA into the active photosensitizing agent protoporphyrin
IX.

Whereas such inconveniences may seen as although uncomfort-
able, yet acceptable conditions in the medical treatment of significant
dermatologic diseases or disorders, they would be far from desirable in
the cosmetic treatment of frequently occurring more daily life adverse
skin conditions typically calling for treatment in the form of skin rejuve-
nation often performed by clinics outside a hospital environment.

Summary of the invention

On the background outlined above, it is the overall object of the
present invention to provide a novel photodynamic treatment procedure
suitable for non-therapeutic applications or mainly cosmetic derma-
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tologic treatment as well as therapeutic applications for the medical
treatment of dermatologic diseases and disorders, by which the de-
scribed inconveniences of prior art procedures are significantly reduced.

It is a further object of the invention to provide a photodynamic
treatment method which, while offering patients beneficial treatment re-
sults compared to the best state of the art procedures, can be easily
practiced in non-therapeutical applications within a generally shortened
overall duration of the procedure and with higher certainty against
harmful and undesirable effects to patients by offering improved options
for monitoring the progress of the treatment.

To accomplish these and other objects, which will become clear
from the following description, the invention provides a method for non-
therapeutic or therapeutic photodynamic treatment of a skin target area,
comprising the steps of delivery of a photosensitizer fluid incorporating a
photosensitizing agent or a precursor for a photosensitizing agent, the
photosensitizing agent having at least one absorption wavelength in a
wavelength range higher than 400 nm, to the target area, and exposure
of the target area to light energy in a range of wavelengths comprising
said at least one absorption wavelength of the photosensitizing agent,
the light energy being supplied to the target area in the form of at least
one light pulse producing in the target area an accumulated energy den-
sity sufficient for photodynamic activation of the photosensitizing agent.

According to the invention in its general aspect this method is
characterized in that the photosensitizing agent or precursor is incorpo-
rated in the photosensitizer fluid with a concentration in the range from
0.1 to 2.0 % and that the photosensitizer fluid is delivered to the target
area in the form of a number of repeated spray doses during an overall
delivery time ranging from 0.25 to 8 hours.

The present invention builds on the realisation that multiple spray
dosages of a photosensitizing fluid containing a relatively low concentra-
tion of the active principle leads to the accumulation of active principle in
the skin in a controlled manner. Surprisingly, the repeated dosing of the
photosensitizer fluid resulted in a phototoxicity rapidly decaying after the

treatment.
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By the term “a photosensitizer fluid” as used herein should be un-
derstood any pharmaceutically acceptable carrier fluid capable of being
sprayed and carrying a photosensitizing agent or a precursor into a de-
sired treatment region of the epidermis by penetration through outer
layers of the skin.

The active component for production of the desired level of photo-
sensitivity in the treatment region could be any photosensitizing agent,
which by exposure to light is capable of causing injury to skin tissue
and/or increasing fibroblast production in the skin and/or increasing pro-
duction of collagen or elastic fibres. The exact explanation for the effect
observed is at present not known.

As known in the art, there are many potential candidates for use as
a photosensitizing agent for direct incorporation in the photosensitizer
fluid of the invention. Preferably, the photosensitizing agent would com-
prise at least one of chlorine, a cyanine, a purpurin, a porphyrin and
xanthenes.

From this group the more preferred photosensitizing agent would
currently comprise a porphyrin and more preferably benzoporphyrin de-
rivative monoacid.

As in most of the described prior art applications, the photosensi-
tizer fluid would preferably include, however, a precursor for a photo-
sensitizing agent capable of producing a distribution of the photosensitiz-
ing agent in the skin tissue in the target area by metabolic transforma-
tion.

In the currently most preferred implementation of the method of
the invention, the precursor comprises 5-aminolevulinic acid (5-ALA),
which when entering a target treatment skin region will cause production
of the photosensitizing agent protoporphyrin IX.

Alternatively, the precursor may be an ALA derivative, preferably
an ALA ester, which could preferably be one of ALA-methyl ester, ALA-n-
pentyl ester, ALA-n-octyl ester, R, S-ALA-2-(hydroxymethyl)tetrahy-
dro-pyranyl ester, N-acetyl-ALA or N-acetyl-ALA-ethyl ester.

The explanation why a pre-treatment with this relatively low con-
centration 5-ALA leading to increased fibroblast production in the dermis
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is for the time being not known. According to one theory the photosensi-
tizing agent generates when exposed to light free oxygen radicals lead-
ing to injury to the skin tissue. Thus, the effect might be of photody-
namic nature. Photodynamic has been known since 1904 and was first
described by Von Tappeiener and Jodblauer. In 1990 Kennedy et al first
introduced 5-ALA as a topical photosensitizing agent, a pro-drug which
could be transformed in the cells into the highly photoactive endogenous
protoporphyrin IX (PpIX). The PpIX is activated by illuminating the skin
surface with light of specific visible wavelengths (blue, yel-low, red),
which cause formation of free oxygen radicals leading in turn to cell ne-
crosis. With 5-ALA in the relatively low dose of below 2%, few scattered
cell destruction could result in that the biological signal of tissue recon-
struction is needed leading to increased fibroblast production. According
to another theory, 5-ALA is used as a precursor to several cytochroms.
Supplying 5-ALA to the skin may increase the numbers of cytochroms
and thereby the metabolism of the cells, leading to an increased produc-
tion of collagen and elastic fibers.

Whereas the photosensitizer carrier fluid for use in the method of
the invention would as already mentioned comprise any pharmaceuti-
cally acceptable carrier fluid capable of carrying a photosensitizing agent
or a precursor in a desired treatment region of the epidermis by penetra-
tion through outer layers of the skin, a currently particularly preferred
photosensitizer fluid would comprise a liposome preparation incorporat-
ing the photosensitizing agent or precursor by encapsulation in liposome
vesicles. As known in the art typical liposome preparations are available,
which offer excellent characteristics in terms of capability of penetration
through outer dermal layers such as the stratum corneum.

A currently particularly preferred photosensitizer carrier fluid com-
prises a liposome preparation prepared from a nanokolloid liposome
emulsion having a mean vesicle diameter less than 250 nm.

Liposome preparations having this characteristic have been dis-
closed in EP-A-1 013 265 and are available e.qg. in the form of a phos-
phatidylcholine based concentrate available from DIANORM G. Maier-
hofer GmbH, Minchen, DE. It is typically a low viscosity fluid, which is
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excellently suitable for application to the skin by conventional dispensing
methods including spraying and can thereby be made available to bio-
logical processes in subsurface skin regions. The small liposomes have
the ability easier to penetrate the skin surface (stratum corneum) and
reach the cells below.

Whereas, with respect to prior art treatment procedures as de-
scribed above it has been demonstrated that the prolonged post-
treatment phototoxicity is mainly caused by a continued increase in the
production of the photoactive component protoporphyrin IX for a consid-
erable period after termination of 5-ALA administration, typically 8 to 10
hours, until a maximum level is reached, it has been demonstrated that
in use of the procedure according to invention with a regular time inter-
val of 5 or 15 minutes between the repeated spray doses the concentra-
tion of the photoactive component will, depending of the location of the
treated area, reach its maximum shortly after termination of the admini-
stration of the precursor typically15-60 minutes after delivery of the last
spray dose and will return to its base level within about 8 to 10 hours. In
general, the maximum is reached faster on the back than on the face.

In result, both of the inconveniences of the prior art procedures de-
scribed above may be significantly reduced by performing the exposure
of the target area with light energy immediately after delivery of the
photosensitizer fluid by a number of repeated spray doses and the decay
of the concentration of the photoactive component in the target area
within a shorter time after the treatment. In particular, this would be a
major benefit to the application of the treatment regime of the invention
to non-therapeutic cosmetic skin treatment to meet demands for the
shortest possible period of post-treatment photo-toxicity as well as the
shortest possible overall duration of a treatment session.

The spay dosages may be delivered to the target area using various
intervals between the repeated spray dosages. In a certain aspect of the
invention the spray doses is delivered to the target area with intervals of
2 to 30 minutes. Dosage intervals below 2 minutes is generally not suit-
able under normal conditions because the subsequent spay will be per-
formed before the carrier of the former dosage has evaporated. How-
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ever, if the evaporation is forced using i.e. an optionally heated fan of
air, application rates below 2 minutes can be obtained. Dosage intervals
above 30 minutes are generally not used because the treatment time is
prolonged without the benefit of in improved treatment.

Unexpectedly, the total treatment time can be reduced by reducing
the spraying intervals. Thus, by delivering the spray dosages in an inter-
val of between 3 and 10 minutes, preferably about 5 minutes, a consid-
erable decrease in the time needed for the same effect can be obtained
when comparing to treatment using 15 minutes spraying intervals. Ex-
periments reported herein supports that a similar effect can be obtained
by spraying at one hour using 5 minutes spraying intervals compared to
two hours of spraying in 15 minutes intervals. Needless to say a shorter
treatment time allows more patients to be treated using the same
equipment.

For determination of essential parameters of the method according
to the invention such as the number of spray doses and the length of in-
tervals separating them as well as the duration and possible sequence of
pulses and the totally delivered energy density by the exposure to light
energy, it may be of significant advantage to monitor the progress of the
treatment procedure by objective means such as repeated measuring of
the skin surface fluorescence emitted from the target area in response to
excitation of the photoactive component by exposure to light specifically
adapted to such a fluorescence measurement.

The number of repeated spray dosages is determined by balancing
the various parameters. Thus, the repeated spray dosages include at
least 2 dosages, preferably at least 3 or more to obtain a sufficient ac-
cumulation of photosensitizing agent or a precursor thereof. Normally,
the number of repeated spray dosages does not exceed 50 to avoid an
extended treatment period. Under normal conditions the number of re-
peated spray doses is between 2 and 36, preferably between 3 and 36.

Usually, the number of repeated spray dosages is balanced with the
delivering intervals. Thus, when the delivering intervals are increased
the number of repeated spray dosages is decreased. In a certain em-
bodiment, when the number of repeated spray dosages is between 2 and
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12, then the spray dosages are delivered to the target area with inter-
vals of 10 to 15 minutes. In another embodiment of the invention, when
the number of repeated spray doses is between 3 and 36, then the spray
doses are delivered to the target area with intervals of 3 to 10 minutes.

It may be desired to use 1 or more interruptions in the repeated
spraying scheme, i.e. to have a time interval between two spray dosages
which is longer than the normal intervals. In a certain embodiment the
repeated spray dosages are interrupted by 1 to 3 major time intervals of
10 minutes to 2 hours. In another embodiment, the spray dosages are
interrupted by a single major time interval of 20 minutes to 2 hours in
the middle part of the treatment.

The light energy used according to the present invention is prefera-
bly of the pulsed light source. The wave length is chosen with due regard
to the absorption wavelength of the photosensitizing agent. When the
protoporphyrin IX is the active photosensitizing agent, it can be acti-
vated by light irradiation with visible light covering the Soret band (407
nm) or the Q-bands (505, 540, 580 and 635 nm). In a preferred aspect
of the invention a light source emitting 400 — 720 nm is used because is
covers the entire activation wavelengths of protoporphyrin IX. The
needed light irradiation for an efficient treatment with a light source cov-
ering all the absorption wavelengths is generally in the range of 3 to 30
J/cm?. Usually, the light irradiation amounts to approximately 10 J/cm?.

The amount of photosensitizing fluid applied in each spray dosage
is usually sufficient for wetting the skin with a confluent layer of fluid. Af-
ter application of the photosensitizing fluid it may be rubbed carefully
into the entire skin target area. When the face is treated, the photosen-
sitizing fluid is rubbed into the entire face including upper and lower eye-
lids as well as around the lips.

Prior to the treatment of the patient’s face according to the inven-
tion, the skin target area is suitably washed for about 1 minute with e.g.
Ellipse Exfoliating gel or a similar product able to degrease the entire
skin area and remove dead skin cells. The Exfoliating gel is removed
with plenty of water and target skin area is dried.
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A novel method and apparatus suitable for performance of fluores-
cence measurement during a dermatological treatment session has been
disclosed in co-pending international patent application entitled “Method
and apparatus for in vivo determination of skin surface fluorescence” in
the name of Dia-Medico ApS, Denmark et al.

In the non-therapeutic applications of the method according to the
invention, including procedures for skin rejuvenation, reduction of wrin-
kles, treatment of telangiectasia or removal of hair, the essential pa-
rameter for delivery of the photosensitizer fluid to the treatment area
would preferably comprise incorporation of the photosensitizing agent in
the photosensitizer fluid in a concentration from 0.1 to 2.0 %, preferably
from 0.5 to 1.0 % and delivery to the target area in from 2 to 36 suc-
cessive spray doses separated by intervals between 3 and 15 minutes.

Whereas application of the method according to the invention to
medical treatment of dermatological conditions including acne vulgaris,
acne scars, rosacea, psoriasis, actinic keratosis, basal cell carcinoma
Bowen’s disease or eczema has so far been conducted to a limited scale
only, the indications currently available are that the same ranges of
treatment parameters would be very useful also for therapeutic treat-
ment.

In a second aspect, the invention further relates to a liposome
based photosensitizer fluid for use in any of the described treatment
procedures. Conforming to the currently preferred implementation of the
method this photosensitizer fluid is characterized by comprising a nano-
kolloid liposomic emulsion having a mean vesicle diameter not exceeding
250 nm, in which a photosenzitizing agent or a precursor for a photo-
sensitizing agent is encapsulated in liposome particles with a concentra-
tion in the range from 0.1 to 2.0 %.

In a still further aspect, the invention relates to the use of a photo-
sensitizing agent or a precursor for a photosensitizing agent in the
manufacture of a photosensitizer fluid for application in photodynamic
treatment of a dermatologic disorder, wherein the photosensitizing agent
or precursor is incorporated in the photosensitizer fluid with a concentra-
tion in the range from 0.1 to 2.0 % and the photosensitizer fluid is deliv-
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ered to the target area in the form of a number of repeated spray doses
during an overall delivery time ranging from 0.25 to 8 hours.

Brief description of the drawings

In the following, the invention will be explained more in detail with
reference to the accompanying drawings and by way of a clinical exam-
ple.

In the appended drawings

figure 1 shows the application scheme for a fluorescence study with
different concentration and carriers of 5_ALA

figures 2 to 4 are graphic representations of some of the results
obtained by a preliminary investigation of treatment prospects of proce-
dures according to invention compared to characteristics of established
prior clinical practice for photodynamic therapy;

figure 5 is a graphic representation illustrating the potential benefit
of the photodynamic procedure of the invention to medical therapy of
actinic keratosis; and

figures 6 and 7 are graphic representations of results obtained in a
clinical investigation of a photodynamic cosmetic treatment for reduction
of wrinkles.

Figures 8 shows the averaged normalized fluorescence after 5 min-
utes spraying intervals performed on Caucasian skin type.

Figure 9 shows the averaged relative obtained fluorescence on
Caucasian skin type by 5 minutes spraying intervals, compared to fluo-
rescence obtained by 2 hours spraying with 15minutes intervals.

Figure 10 shows a diagram showing that the same fluorescence is
obtained on Caucasian skin type with 5 minutes of spraying intervals as
after 2 hours of spraying with 15 minutes intervals.

Figure 11 shows the result of an experiment using Asian skin types
sprayed for 1 and 2 hours applying 5 minutes spraying intervals.

Detailed description
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As will appear from the foregoing description the mechanism of the
use of 5-ALA in photodynamic therapy is based on intracellular transfor-
mation of 5-ALA into protoporphyrin IX followed by exposure to light en-
ergy, by which photo-toxicity is induced. The efficacy of the treatment is
determined by a number of factors including a sufficient metabolic trans-
formation rate for 5-ALA to obtain the intended phototoxicity upon sub-
sequent light exposure, inclusion of the major absorption bands of pro-
toporphyrin IX in the optical spectrum used for the light exposure and
selection of the light dose in terms of energy density to be sufficient to
obtain oxygen concentration in the treatment area.

Since in contrast to 5-ALA the photoactive component protoporphy-
rin IX produces a pronounced fluorescence at a wavelength of 634 nm
by excitation with a wavelength of 407 nm, a preliminary investigation of
the metabolic transformation of 5-ALA into protoporphyrin IX has been
performed by detection of skin surface fluorescence, which provides a
fair representation of the distribution and concentration of protoporphy-
rin IX in a skin region.

The investigation was conducted to obtain empirical verification of
the assumption that use of liposome encapsulated 5-ALA in a low con-
centration would provide the benefits of the invention as compared to
the conventional clinical practice of incorporation of a concentration of
20 % 5-ALA in a standard moisturizing cream and also to optimize treat-
ment parameters like concentration and incubation time for 5-ALA to ob-
tain a standardized fluorescence response from the protoporphyrin IX
produced in the treatment region. The results of the investigation were
obtained by skin fluorescence measurements implying visual assessment
of fluorescence photographs obtained by a digital camera as well as ob-
jective fluorescence quantification by a novel fluorescence detection de-
vice as disclosed in the international patent application mentioned
above, the disclosure of which is incorporated herein by reference.

This investigation was attended by ten healthy volunteers with no
previous skin diseases and with a mean age of 25.7 years. In the ad-
ministration of 5-ALA to skin target areas the photosensitizer carrier was
a nanokolloid liposome preparation as described above and the investi-
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gation comprised preparations containing 1.0 and 0.5 % 5-ALA, respec-
tively, which were applied to the skin in the form of repeated spray
doses with regular intervals of 15 minutes. For comparison, the investi-
gation included the administration of 5-ALA by way of a conventional
standard moisturizing cream preparation containing 20 % 5-ALA, which
was applied to the skin and followed by the standard procedure of cover-
ing the test area with an impermeable plastic occlusion film during the
incubation period.

As schematically illustrated in figure 1, 16 test areas of equal size
and in a 4 x 4 configuration were selected on the back of each of the
participating volunteers. For each of the three defined 5-ALA prepara-
tions four test were used to investigate the effect of using incubation
times of 30 minutes, 1 hour, 2 hours and 3 hours, respectively. The test
areas in the remaining column in the 4 x 4 matrix was used for negative
control and comprised two non-treated areas positioned adjacent the
test area supplied with 20 % 5-ALA cream-based preparation for the
shortest and longest incubation times of 30 minutes and 3 hours, re-
spectively, whereas the two intermediate test areas were supplied with
the moisturizing cream base and the liposome carrier emulsion both
without any content of 5-ALA.

During the investigation, skin surface fluorescence was measured
for all test areas before application of the 5-ALA preparations and the
empty control preparations. For each test area subsequent fluorescence
measurements were performed immediately after termination of the in-
cubation time and every 30 minutes during the following 3.5 hours and
ultimately with extended time intervals of 1 hour for the subsequent 7
hours.

The main results of the investigation are summarized in the graphic
representations in figures 2, 3 and 4.

Figure 2 is a representation of the average increase for the ten vol-
unteers of the fluorescence level measured at the end of the incubation
time for each test area for each of the three 5-ALA preparations defined
by the curve 1 for the cream-based 20 % 5-ALA concentration, the curve
2 for the 0.5 % 5-ALA liposome preparation and the curve 3 for 1.0 % 5-
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ALA liposome preparation. Whereas the curve 1 shows a continued linear
increase in fluorescence level for the cream-based 20 % 5-ALA concen-
tration with incubation time, the curves 2 and 3 show an approximate
saturation in fluorescence level from an incubation time of 2 hours and a
higher maximum fluorescence level for the lower 0.5 % 5-ALA concen-
tration than for the 1 % concentration.

Figure 3 is a representation of the average increase for the ten vol-
unteers of the fluorescence level measured during a period of 10 hours
after the incubation period for the cream-based 20 % 5-ALA concentra-
tion administered to the skin with incubation times of 3 hours for curve
1, 2 hours for curve 2, 1 hours for curve 3 and 30 minutes for curve 4,
respectively. The representation demonstrates that independent of incu-
bation time the fluorescence level by administration of the cream-based
20 % 5-ALA concentration continues to increase to a saturation level,
which is not reached until about 8 hours after termination of the incuba-
tion time. This provides a clear indication of the prolonged post-
treatment period of phototoxicity, which is a main inconvenience in the
use of this preparation for treatment purposes. Further the representa-
tion in figure 3 shows a statistically ignorable difference between the
maximum fluorescence level obtained for the incubation times of 3
hours, 2 hours and 1 hour.

Figure 4 is a representation corresponding to figure 3, but showing
an average decrease of the fluorescence level during the 10 hours period
following termination of the incubation period for the 0.5 % 5-ALA lipo-
some preparation administered to the skin with incubation times of 3
hours for curve 1, 2 hours for curve 2, 1 hour for curve 3 and 30 min-
utes for curve 4, respectively. The representation provides a clear indi-
cation that, by application of the method according to the invention with
intervals of 15 minutes between deliveries of the repeated spray doses,
the fluorescence level will independently of the duration of the incuba-
tion period start decaying within 15 minutes from termination of the in-
cubation period, and the decay progresses at a rate, by which the fluo-
rescence level is back to the base line after 8 to 10 hours. Like the rep-
resentation in figure 3 also the representation in figure 4 illustrates a
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statistically ignorable difference between the maximum fluorescence lev-
els obtained for the incubation times of 3 hours, 2 hours and 1 hour.

An additional visual observation made during the investigation was
that, for eight out of the ten volunteers, the fluorescence level measured
for application of the 0.5 % 5-ALA liposome preparation with incubation
times of 1 hour and 2 hours, which are close to each other, as also con-
firmed by figure 2, were equivalent to the fluorescence level measured
for application of the cream-based 20 % 5-ALA concentration with an in-
cubation time of 30 minutes. As this relatively short incubation time for
use of the conventional cream-based 5-ALA preparations have become
clinical practice for cosmetic treatment in an attempt to reduce the pro-
longed period of post-treatment photo-toxicity, this observation provides
a clear indication of the efficiency of the procedure according to the in-
vention for use in non-therapeutic cosmetic skin treatment compared to
the use of cream-based 5-ALA preparations.

An additional significant observation made during the investigation
followed from the presence of localized acne inflammations in some test
areas. Fluorescence measurement made in connection with administra-
tion of the 0.5 % 5-ALA liposome preparation to such test areas demon-
strated a highly selective fluorescence concentrated in the inflamed acne
lesions, whereas in skin areas treated with the cream-based 20 % 5-ALA
preparation fluorescence was practically uniformly distributed over the
detection area. This observation provides an indication of rapid trans-
formation of 5-ALA into protoporphyrin IX in cells with a high metabo-
lism and thereby a high potential utility for the application of the proce-
dure according to the invention in the treatment of dermatologic dis-
eases like acne vulgaris, acne scars, rosacea, psoriasis, actinic keratosis,
basal cell carcinoma, Bowen’s disease or eczema.

This observation is in line with other investigations made for ad-
ministration of 5-ALA to the treatment of actinic keratosis, which as il-
lustrated in the graphic representation in figure 5 also demonstrates a
high selective fluorescence in cancer cells with high metabolism as com-

pared to normal cells.
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The usefulness of the method according to the invention to non-
therapeutic skin rejuvenation procedures is confirmed by the following

clinical examples:

Example 1

A clinical multi-centre study of the effect of the method according
to the invention to facial wrinkle reduction using 0.5% 5-ALA liposome
preparation was attended to and finalized by 20 volunteers with ages
ranging from 37 to 70 years and Fitzpatrick skin type varying from I to
IV. Suntan in the treated areas was between none to heavy. The volun-
teers had visible periorbital and/or perioral wrinkles, on Fitzpatrick’s
wrinkle scale, periorbital wrinkles around the eyes averaged 5.88 and
perioral wrinkles (around the mouth averaged 5.48. All patients were in-
structed to avoid sun exposure and use efficient sun protection every
morning and prior to out door activities in sunny weather.

Wrinkle severity according to Fitzpatrick’s wrinkle scale was evalu-
ated before the start of the treatment and at 1 and 3 months post
treatment follow-up sessions with the results for reduction in periorbital
wrinkles and perioral wrinkles shown in the diagrams in figures 6 and 7,
respectively.

The reduction in Fitzpatrick’s wrinkle severity for periorbital wrin-
kles was in average 0.96 at the 1month follow-up session and increased
to an average of 1.49 at the 3 months follow-up session. Corresponding
figures for the reduction of perioral wrinkles were 1.2 at the 1 month fol-
low-up and 1.57 at the 3 months follow-up sessions. The distribution
with respect to perioral and periorbital wrinkles, respectively are shown
in the representations in figures 6 and 7.

Wrinkle reduction and improvements in skin texture was evaluate
at the 1 month follow-up session to be fair, good or excellent by 57.8 %
and 43.8 %, respectively, of the patients. At the 3 months follow-up
session these scores had increased to 64.5 % for wrinkle reduction as
well as for skin texture.

The overall satisfaction of the patients with the treatment proce-
dure was evaluated by the range: unsatisfied, slightly satisfied, satisfied,



WO 2008/106983 PCT/DK2008/050056

10

15

20

25

30

17

very satisfied and extremely satisfied. At the 1 and 3 months follow-up
sessions 71.0 and 70.8, respectively, of the patients rated the treatment
with a score satisfied or higher.

Example 2

A clinical multi-centre study using 0.5% 5-ALA liposome prepara-
tion was finalized by a total number of 27 volunteers in the age range
from 25 to 70 years and belonging to Fitzpatrick skin types I to III with a
degree of suntan in the treated skin areas varying from none to heavy.
The volunteers had visible periorbital and perioral wrinkles and/or fine
lines and suffered from sun damages skin with benign vascular and pig-
mented lesions.

The volunteers finalizing the study were divided into three groups
comprising 10, 8 and 9 volunteers, respectively, treated at individual
clinical sites in Denmark, Sweden and The Netherlands.

The volunteers in group 1 received a full face spraying with a 0.5 %
5-ALA liposome spray delivered in 8 spray doses with intervals of 15
minutes for an overall duration of 2 hours immediately followed to expo-
sure to light energy using the standard IPL (Intensified Pulse Light)
equipment ELLIPSE® from Danish Dermatologic Development A/S. One
side of the face was subjected to exposure with a standard applicator
emitting a wavelength range from 530 to 750 nm and supplying an en-
ergy density of 7 J/cm? in a pulse train consisting of two pulses of a du-
ration of 2.5 ms spaced by an interval of 10 ms. The opposite side was
treated with the same IPL equipment using a special applicator emitting
the wavelength range from 400 to 720 nm in three subsequent passes
each with a single pulse of a duration of 30 ms and an energy density of
3.5 J/cm? adding up to a total delivered energy density of 10.5 J/cm?.

The volunteers in group 2 had a randomly selected face side pre-
sprayed in 12 doses with intervals of 15 minutes for an overall duration
of 3 hours and the other face side pre-sprayed in 4 doses with intervals
of 15 minutes for an overall duration of 1 hour, for both sides with the
same liposome-based 5-ALA preparation as the group 1 patients. The
exposure was conducted as a full face treatment using the same special
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applicator as for group 1 in three subsequent passes each with a single
pulse of a duration of 30 ms and an energy density of 3.5 J/cm? adding
up to a total delivered energy density of 10.5 J/cm?.

The volunteers in group 3 had randomly selected face sides pre-
sprayed for 3 hours and 1 hour, respectively, using the same spray de-
livery procedure as for group 2 and exposure was performed immedi-
ately after termination of the pre-spraying by use of the same equipment
as for group 1 using the standard applicator emitting a wavelength range
from 530 to 750 nm and supplying an energy density of 7 J/cm? in a
pulse train consisting of two pulses of a duration of 2.5 ms spaced by an
interval of 10 ms.

The conclusions of this study were

e Pre-spraying with the 0.5 % liposome encapsulated 5-ALA re-
sulted in an improved reduction in wrinkles and fine lines com-
pared to a standard photo rejuvenation procedure using light ex-
posure without pre-spraying with the same standard applicator
emitting a wavelength range from 530 to 750 nm and supplying
an energy density of 7 J/cm? in a pulse train consisting of two
pulses of a duration of 2.5 ms spaced by an interval of 10 ms:
This improvement was observed without any statistically signifi-
cant difference for the standard light applicator end the special
applicator;

e For reduction of perioral wrinkles a statistically significant trend
for higher efficacy for 3- hours pre-spraying over 1 hour pre-
spraying was observed;

* For improvement in pigmentation, diffuse redness and telangiec-
tasis a statistically significant superiority was observed for use of
the standard light applicator emitting a wavelength range from
530 to 750 nm and supplying an energy density of 7 J/cm? in a
pulse train consisting of two pulses of a rudation of 2.5 ms spaced
by an interval of 10 ms;

e Superiority of the special light applicator emitting the wavelength
range from 400 to 720 nm three subsequent passes each with a
single pulse of a duration of 30 ms and an energy density of 3.5
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J/cm? adding up to a total delivered energy density of 10.5 J/cm?
was observed in the sense that it can be used for treatment of all
skin types even medium to heavy pigmented ones up to skin type
V on the Fitzpatrick scale.

Example 3

The relative long lasting spraying period used in example 2 may be a
disadvantage for a combined treatment modality. In this study we inves-
tigated the possibilities for shorten the spraying period by decreasing the
intervals between spraying, and still obtain the same degree of fluores-
cence. The shortest practical possible time between two sprayings avoid-
ing spraying wet in wet, is approximate 5 minutes. Therefore we have in
this study chosen to compare obtained fluorescence after 5 min and 15
min spraying intervals. This study was performed as a split face study
with random chosen spraying side for 15 min and 5 min which means
the volunteers acts as their own control. 10 volunteers with Caucasian
skin types were enrolled. Spraying was continued in two hours.

This study is based on fluorescence measurements performed
under spraying normal facial skin with 0.5% liposome encapsulated 5-
ALA, as well as in a period lasting up to 2 hours after end spraying. The
test area has to be covered by a folio during the entire test period,
avoiding direct or indirect light exposure to have influence on the fluo-
rescence measurements.

Randomized site of face was chosen for 5 minutes spraying in-
terval with liposome encapsulated 5-ALA. 15 minutes spraying intervals
was performed on the opposite part of the face.

By taking the average of the normalized fluorescence data we
find the curve in Fig. 8, which predicts that maximum fluorescence will
occur 1 hour after 2 hour of spraying with 5 minutes intervals.

The difference between obtained fluorescence by 5 and 15 min-
utes spraying intervals was observed. In average, volunteers obtained
2.45 times higher fluorescence after 2 hours spraying with 5 minutes in-
terval than with 2 hours spraying with 15 minutes interval as shown in

Fig. 9. The difference was in according to a student-t paired test found
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to be statically significant for all teen volunteers measured as individu-
als. (0.048< p < 0.8*10-7).

One the of the goals for this investigation was to determine the
necessary numbers of spraying procedures with 5 minutes spraying in-
tervals, which results in at least the same fluorescence level as obtained
by the same patient after 2 hours spraying with 15 minutes intervals.
From Fig. 10 it can be seen that all volunteers reach that level after ap-
proximate 90 minutes of spraying with 5 min intervals. However, from
Fig. 9 it can be seen after 90 min spraying with 5 min intervals that an
average in normalized fluorescence is obtained, which is 1.7 times
higher than for 2 hours spraying with 15 min intervals.

If we look on obtained fluorescence after 1 hour of spraying with
5 min intervals then we can see 60 % of the volunteers have reached
the level of 2 hours spraying with 15 min interval. This level is known to
give nice reduction in wrinkles if an IPL treatment procedure is per-

formed.

Example 4

The test employed one hour of photo spray spraying with 5 min
intervals followed by a pause up to 2 hours. 4 volunteers with Asian skin
type enrolled in this investigation.

The face was pre-treated by first washing both cheeks 1 minute
with Ellipse Exfoliating Gel. A randomized side of the face was left further
untreated. The opposite side was additionally degreased by wiping 5
times wit a gaze swap moisturized with acetone and 5 times with a gaze
swap moisturized with 93% alcohol.

Spraying with liposome Photo Spray with 5 minutes interval was
performed on both cheeks for a period of 1 hour. Fluorescence meas-
urements were performed with 5 minutes intervals during the spraying
period as well as during 1 hour after end of Photo Spray application. In
the remaining period fluorescence was measured every 15 minutes.

As shown in fig. 11 the averaged fluorescence reached its opti-
mum 1 hour after 1 hour of spraying with Photo Spray at a level of 6.4
(SD.: 1.0) compared to 8,67 (SD.: 3,13) immediately after 2 hours of
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spraying with 5 min intervals. As the added fluorescence for all patients

has reach the wanted minimum response level of 4 on the FluoDerm

scale, already 15 minutes after end of 1 hour spraying with Photo Spray,

and as the maximum level of the averaged added fluorescence (5.5 -

5 7.5) occurs 1 hour after end spraying, it is most likely that the outcome

by a following IPL wrinkle treatment will be as efficient as after 2 hours
spraying with 5 min intervals 8,67 (SD.:3,13).

Furthermore, from fig. 11 it can be seen that the span of time

where the following IPL treatment can be performed with a stable added

10 fluorescence is 100 - 200 minutes after 1 hour of spraying. This rela-

tively short time span indicates that this treatment is a very safe treat-

ment modality.
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PATENT CLAIMS

1. A method for non-therapeutic or therapeutic photodynamic
treatment of a skin target area, comprising the steps of

delivery of a photosensitizer fluid incorporating a photosensitizing
agent or a precursor for a photosensitizing agent to the target area, the
photosensitizing agent having at least one absorption wavelength in a
wavelength range higher than 400 nm, and

exposure of the target area to light energy in a range of wave-
lengths comprising said at least one absorption wavelength of the photo-
sensitizing agent, the light energy being supplied to the target area in
the form of at least one light pulse producing in the target area an ac-
cumulated energy density sufficient for photodynamic activation of the
photosensitizing agent,

characterized in

that the photosensitizing agent or precursor is incorporated in the
photosensitizer fluid with a concentration in the range from 0.1 to 2.0 %
and that the photosensitizer fluid is delivered to the target area in the
form of a number of repeated spray doses during an overall delivery
time ranging from 0.25 to 8 hours.

2. A method as claimed in claim 1, wherein the photosensitizer fluid
incorporates a photosensitizing agent.

3. A method as claimed in claim 2, wherein the photosensitizing
agent comprises at least one of a chlorin, a cyanine, a purpurin, a por-
phyrin and a xanthenes.

4. A method as claimed in claim 3 , wherein the photosensitizing
agent comprises a porphyrin.

5. A method as claimed in claim 4, wherein the porphyrin is ben-
zoporphyrin derivative monoacid.

6. A method as claimed in claim 1, wherein the photosensitizer fluid
incorporates a precursor for a photosensitizing agent capable of produc-
ing a distribution of the photosensitizing agent in the skin tissue in the
target area by metabolic transformation.

7. A method as claimed in claim 6, wherein the precursor com-
prises aminolevulinic acid (ALA).
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8. A method as claimed in claim 6, wherein the precursor com-
prises an ALA derivative.

9. A method as claimed in claim 8, wherein the ALA derivative is
an ALA ester.

10. A method as claimed in claim 9, wherein the ALA ester is one of
ALA-methyl ester, ALA-n-pentyl ester, ALA-n-octyl ester, R,S-ALA-2-
(hydroxymethyl)tetrahydropyranyl ester, N-acetyl-ALA or N-acetyl-ALA-
ethyl ester.

11. A method as claimed in any of claims 1 to 10, wherein the pho-
tosensitizer fluid comprises a liposome preparation incorporating the
photosensitizing agent or precursor by encapsulation in liposome vesi-
cles.

12. A method as claimed in claim 11, wherein the liposome prepa-
ration is prepared from a nanokolloid liposome emulsion having a mean
vesicle diameter less than 250 nm.

13. A method as claimed in any of the claims 1 to 12, wherein the
photosensitizing agent or precursor is incorporated in the photosensitizer
fluid with a concentration in the range from 0.1 to 0.9%.

14. A method as claimed in any of claims 1 to 13, wherein the pho-
tosensitizing agent or precursor is incorporated in the photosensitizer
fluid with a concentration in the range from 0.5 to 1.0 %.

15. A method as claimed in any of the claims 1 to 14, wherein the
number of repeated spray doses is between 2 and 36.

16. A method as claimed in any of the claims 1 to 15, wherein the
number of repeated spray doses is between 3 and 36.

17. A method as claimed in any of the claims 1 to 16, wherein the
spray doses is delivered to the target area with intervals of 2 to 30 min-
utes.

18. A method as claimed in any of the claims 1 to 17, wherein the
spray doses is delivered to the target area with intervals of 3 to 10 min-
utes.

19. A method as claimed in any of claims 1 to 18, wherein the
number of repeated spray doses is between 2 and 12, the spray doses
being delivered to the target area with intervals of 10 to 15 minutes.
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20. A method as claimed in any of claims 1 to 19, wherein the
number of repeated spray doses is between 3 and 36, the spray doses
being delivered to the target area with intervals of 3 to 10 minutes.

21. The method as claimed in any of the claims 15 to 20, wherein
the repeated spray doses is interrupted by 1 to 3 major time intervals of
30 minutes to 2 hours.

22. The method as claimed in claim 21, wherein repeated spray
doses are interrupted by a single major time interval of 30 minutes to 2
hours in the middle part of the treatment.

23. A method as claimed in any of claims 1 to 22, wherein the ex-
posure of the target area to light energy is initiated with a time delay not
exceeding 5 minutes from termination of said overall delivery time for
the photosensitizer fluid to the target area.

24. A method as claimed in claim 23, wherein the exposure of the
target area to light energy is initiated with a time delay from 0.1 to 8
hours from termination of said overall delivery time for the photosensi-
tizer fluid to the target area.

25. A method as claimed in any of claims 1 to 24, wherein the dis-
tribution of the photosensitizing agent in the target area is monitored
during the overall delivery time for the photosensitizer fluid.

26. A method as claimed in claim 25, wherein the distribution of
the photosensitizing agent in the target area is monitored by measuring
skin fluorescence from the target area.

27. A method as claimed in any of the claims 1 to 26 wherein the
number of repeated spray doses and/or said regular interval and/or said
overall delivery time is determined by assessment of skin fluorescence
from the target area.

28. A non-therapeutic method as claimed in any of claims 1 to 27
for skin rejuvenation, reduction of wrinkles, treatment of telangiectasia
or removal of hair.

29. A therapeutic method as claimed in any of claims 1 to 27 for
treatment of acne vulgaris, acne scars, rosacea, psorieasis, actinic kera-
toses, basal cell carcinoma, Bowen’s disease, maligh dermatologic condi-

tion or eczema.
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30. A method as claimed in claim 28 or 29, wherein the photosen-
sitizer fluid incorporates the photosensitizing agent or precursor in a
concentration from 0.1 to 2.0 % and is delivered to the target area in
from 2 to 36 successive spray doses with a duration of said regular in-
tervals between 3 and 15 minutes.

31. A photosensitizing fluid incorporating a photosensitizing agent
or a precursor thereof for use in a method for therapeutic photodynamic
treatment of a skin target area, comprising the steps of

providing a photosensitizer fluid incorporating a photosensitizer
agent having at least one absorption wavelength in a wavelength range
higher than 400 nm or a precursor for such photosensitizing agent with
a concentration in the range of from 0.1 to 2.0 %,

delivering the photosensitizer fluid to the target area,

exposing the target area to light energy in a range of wavelengths
comprising said at least one absorption wavelength of the photosensitiz-
ing agent, the light energy being supplied to the target area in the form
of at least one light pulse producing in the target area an accumulated
energy density sufficient for photodynamic activation of the photosensi-
tizing agent,

characterized in that the photosensitizer fluid is delivered
to the target area in the form of a number of repeated spray doses dur-
ing an overall delivery time ranging from 0.25 to 8 hours.

32. The photosensitizing fluid according to claim 31, wherein the
photosensitizer fluid comprises a liposome preparation incorporating the
photosensitizing agent or precursor by encapsulation in liposome vesi-
cles.

33. The photosensitizer fluid according to any of the claims 31 to
32, comprising a nanokolloid liposomic emulsion having a mean vesicle
diameter not exceeding 250 nm, in which a photosenzitizing agent or a
precursor for a photosensitizing agent is encapsulated in liposome parti-
cles.

34. A photosensitizer fluid according to any of the claims 31 to 34,
wherein the photosensitizing agent or precursor is incorporated in the
photosensitizer fluid with a concentration in the range from 0.1 to 0.9%.
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35. A photosensitizer fluid according to any of the claims 31 to 35,
wherein the number of repeated spray doses is between 2 and 36.

36. A photosensitizer fluid as claimed in any of the claims 31 to 35,
wherein the spray doses is delivered to the target area with intervals of
3 to 30 minuttes.

37. A photosensitizer fluid as claimed in any of the claims 31 to 36,
wherein the spray doses is delivered to the target area with intervals of
3 to 10 minuttes.

38. The photosensitizer fluid as claimed in any of the claims 31 to
37, wherein the repeated spray doses is interrupted by 1 to 3 major time
intervals of 30 minutes to 2 hours.

39. Use of a photosensitizer fluid incorporating a photosensitizer
agent having at least one absorption wavelength in a wavelength range
higher than 400 nm or a precursor for such photosensitizing agent, with
a concentration in the range of from 0.1 to 2.0 % for non-therapeutic
photodynamic treatment of a skin target area

40. Use as claimed in claim 39, wherein the photosensitizer fluid is
delivered to the target area, the target area is exposed to light energy in
a range of wavelengths comprising said at least one absorption wave-
length of the photosensitizing agent, the light energy being supplied to
the target area in the form of at least one light pulse producing in the
target area an accumulated energy density sufficient for photodynamic
activation of the photosensitizing agent, and the photosensitizer fluid is
delivered to the target area in the form of a number of repeated spray
doses during an overall delivery time ranging from 0.25 to 8 hours.

41. Use of a photosensitizing agent or a precursor for a photosensi-
tizing agent in the manufacture of a photosensitizer fluid for application
in photodynamic treatment by therapy of a skin condition, wherein the
photosensitizing agent having at least one absorption wavelength in a
wavelength range higher than 400 nm or a precursor for such photosen-
sitizing agent is incorporated in the photosensitizer fluid with a concen-
tration in the range from 0.1 to 2.0 %.

42. Use as claimed in claim 41, wherein the photosensitizer fluid is
delivered to the target area in the form of a number of repeated spray
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doses during an overall delivery time ranging from 0.25 to 8 hours and
the target area is exposed to light energy in a range of wavelengths
comprising said at least one absorption wavelength of the photosensitiz-
ing agent, the light energy being supplied to the target area in the form
of at least one light pulse producing in the target area an accumulated
energy density sufficient for photodynamic activation of the photosensi-
tizing agent.

43. The use according to any of the claims 39 to 42, wherein the
photosensitizer fluid comprises a liposome preparation incorporating the
photosensitizing agent or precursor by encapsulation in liposome vesi-
cles.

44. The use according to any of the claims 39 to 43, wherein the
photosensitizer fluid comprises a nanokolloid liposomic emulsion having
a mean vesicle diameter not exceeding 250 nm, in which a photosen-
zitizing agent or a precursor for a photosensitizing agent is encapsulated
in liposome particles.

45. The use according to any of the claims 39 to 44, wherein the
photosensitizing agent or precursor is incorporated in the photosensitizer
fluid with a concentration in the range from 0.1 to 0.9%.

46. The use according to any of the claims 39 to 45, wherein the
number of repeated spray doses is between 2 and 36.

47. The use as claimed in any of the claims 39 to 46, wherein the
spray doses is delivered to the target area with intervals of 3 to 30
minuttes.

48. The use as claimed in any of the claims 39 to 47, wherein the
spray doses is delivered to the target area with intervals of 3 to 10
minuttes.

49. The use of a liposome photosensitizer fluid as claimed in any of
the claims 43 or 44 for diagnosing a benign or malign dermatologic con-
dition.



WO 2008/106983 PCT/DK2008/050056

1/6

Liposome

3o | Sh
wh o | 1%
| | 2h
W% 1%

Mone

oh 3h
2% Crestt

ks ah
20% ' Lipos

ih ih
%% 1%

| None

Fig. 1

2

a

btained
st

fluorescence

fl
8

@

-

ajrimum ¢

b of m

por
23




WO 2008/106983

% of ergimntin obtained

% of madimum obtsned

hgrescence

flunrescence

PCT/DK2008/050056

0.00 paii] 400 B
Yine i fhowr s}

&0a 200

Fig. 3

200

Thne ¢ fhows]




PCT/DK2008/050056

WO 2008/106983

3/6




PCT/DK2008/050056

WO 2008/106983

4/6

klen

tale wln

oi

PO

\

!
b

>

Po

e A A

S

%

g 0 A0 00




WO 2008/106983

PCT/DK2008/050056

5/6
Averaged normalized fluorscence
after 5 min spraying intervals
100.00 Max
End spraying ,\ Fluorescence
X 90.00
g 80.00 f\w/\/\
[T
S 7000 e "E
°  60.00 /
‘@ 50.00
g 40.00 7 0.0025x + 0.8964
g . //// y—-U.Ut}AOX U.o304X
o 30.00 /7 R?=10.9269
9 20.00
3 yrd
o 10.00 /._,
0 20 40 60 80 100 120 140 160 180 200 220 240 260
Time / [min]
Fig. 8
Averaged Realtive obtained fluorescence by 5 min spraying
intervals, comparied to fluorescence obtained by 2 hours
spraying with 15 min intervals
©
"]
9
g2
CR:
S8
S 35
© &=
(]
(2
0 20 40 60 80 100 120 140 160 180 200 220 240
Time/ [min]

Fig. 9



WO 2008/106983 PCT/DK2008/050056

6/6

Same Fluorescence obtained with 5 min
spraying interavals as after 2 hours spraying
with 15 min intervals

120%

100%

80%

60%

40%

part of patients

20%

0% ' ' sy ‘ ‘ ‘ ‘ e '
0 10 20 30 40 50 60 70 80 90 100 110 120

Spraying time/ [min]

Fig. 10

Asian skin type
5 min spraying intervals

18 ~ 1 hour spraying period

-------------------- 2 hours spraying period

Added fluorescence

0 50 100 150 200 250

Time / [min.]

Fig. 11




INTTH?NAHTC“QAL.SEIU?CPIREWN)RT

International application No

© PCT/DK2008/050056
A. CLASSIFICATION OF SUBJECT MATTER . : . '
INV. A61K41/00 A61P17/00 A61P17/10 A61K31/195 A61K8/44
A61Q19/08 A61Q9/00 e

According to International Patent Classification (IPC) or to'both national classification and IPC

B. FIELDS SEARCHED

A61K A610

Minimum documentation searched (classification system followed by classification symbois)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data ]

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Ca'tégory' Citation of documem, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 03/086460 A (CANDELA CORPORATION ET 39,41
' AL.) 23 October 2003 (2003-10-23) ’
cited in the application
paragraphs [0001], [0009]1, [0011]
[0013], [0024] [0027], [0030]
(0032], [0036], [0041], [00471,
[0052], . [0055], [0056]
examples 1-18
claims -1-33
Y 43-45
A 1-38,40,
42,46-48
A us 2003/125388 Al (GANDER ET AL.) 1-49
3 July 2003 (2003-07-03)
claims 1,8,10,19,22-25 . ’
A paragraphs [0002], [0009], [0016],
[0017], [0021] o
B /__

m Further documents are listed in the continuation of Box C.

E See patent family annex.

* Special categories of cited documents :
"A* document defining the general state of the art which is not
considered to be of particular relevance

earlier document but published on or after the international
filing date

document which may throw doubts on priority clalm(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

document referring to an oral disclosure, use, exhlbmon or
other means

*P*. document published prior to the international filing dale but |
tater than the priority date claimed

e

"W

o

o

e

"y

gL

later document published after the |nlerna(|ona| filing date
or priority date and not in conflict with the apptication but
cited to understand the principle or theory underlying the
invention

document of particular relevance; the claimed invention
cannot be considered novel or. cannot be considered to

involve an inventive step when the document is taken aione

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
ments, such comblnatlon being obvious to a person skilled
in the ant.

document member of the same patent family

Date of the actual completion of the international search

28 May 2008

Date of mailing of the intemational search report

05/06/2008

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Alvarez Alvarez, C

Fomn PCT/ISA/210 (second sheat) (April 2005)




1Y

6 October 2005 (2005-10-06)
page 1, paragraph 1-3.
page 18, paragraph 5

page 21 S
page 26, paragraph 2 - pag

1

e 27, paragraph

INTERNAT'ONAL SEARCH REPORT International application No
PCT/DK2008/050056-
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | Citation of documént, wifh inéiicélion,_ where appropriate, of the relevant passages Relevant to claim No.
us 2002/099094 A1l (ANDERSON) 43-45
25 July 2002 (2002-07-25)
claims 1,8,14,21,25,26,29
paragraphs [0034], [0055], [0065] -
[0068] , -
X WO 2005/092838 A (PHOTOCURE ASA ET AL.) 41,49

Form PCT/ISA/210 (continuation of second sheet) (April 2005)




. International application No.
INTERNATIONAL SEARCH REPORT PCT/DK2008/050056-
Box No. li Obsgrvati'ons where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search repkort has not been established in respect _Qf certain claims under Article 17(2)(a) for the following reésons:

1. m Claims Nos.:
because they relate to subject matter not reqmred to be searched by this Authority, namely:

see FURTHER INFORMATIQN sheet PCT/ISA/210

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescnbed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6. 4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This international Searéhing Authority found -multiple inventions in this international'application, as follows:

—_

As all required additional search fees were timely paid by the applicant, this international search report covers allsearchable
claims. )

2. I:] As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
addltlonal fees.

3. As only some of the required additional search fees were timely paid by the apphcant this mternatlonal search reportcovers
only those claims for which fees were paid, specifically claims Nos.: .

4. No required addltlonal search fees were tlmely paid by the applicant. Consequently, this lnternatlonal search report |s
restricted to the invention first mentloned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompamed by the apphcant‘s protest and, where apphcable the

payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the apphcable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additionat search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)




International Application No. PCT/DK2008 /050056

-FURTHER INFORMATION CONTI'NUED FROM PCTASA/ 210

Cont1nuat1on of Box II.1

“Although claims 1-27,29 and 30 are directed to a method of treatment of
the human body, the search has been carried out and based on the alleged
effects of the composition.

Although claim 49 is directed to a diagnostic method pract1sed on the
human body, the search has been carried out and based on the alleged
effects of the compos1t1on




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

2008064752

PCT/DK2008/050056
Patent document Publication _ Patent family Publication

cited in search report date member(s) date .
WO 03086460 A 23-10-2003 AU 2003230808 Al 27-10-2003
US 2003125388 - Al 03-07-2003 AU 4055601 A 07-08—2001
: CA 2399405 Al 02-08-2001
DE 10003620 Al 02-08-2001
Wo 0155092 A2 02-08-2001
EP 1255725 A2 13-11-2002
JP '2003526637 T . 09-09-2003
US 2002099094 Al 25-07-2002 US 2005143466 Al 30—06—2005
WO 2005092838 A . 06-10-2005 AU 2005225616 Al 06-10-2005
‘ : CA 2561050 Al 06-10-2005
CN 1938264 A 28-03-2007
EP 1727786 Al 06-12-2006
~JP 2007530523 T 01-11-2007
us Al 13-03-2008

. Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report
	Page 39 - wo-search-report

