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(57) Abstract: The present disclosure provides topical biophotonic materials and methods useful in phototherapy. In particular, the
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BIOPHOTONIC MATERIALS AND USES THEREOF

FIELD OF THE INVENTION

The present disclosure generally relates to biophotonic materials for phototherapy.

BACKGROUND OF THE DISCLOSURE

Phototherapy has recently been recognized as having wide range of applications in both
the medical and cosmetic fields including use in surgery, therapy and diagnostics. For
example, phototherapy has been used to treat cancers and tumors with lessened
invasiveness, to disinfect target sites as an antimicrobial treatment, to promote wound

healing, and for facial skin rejuvenation.

Photodynamic therapy is a type of phototherapy involving the application of a
photosensitive agent to target tissue then exposing the target tissue to a light source after
a determined period of time during which the photosensitizer is absorbed by the target
tissue. Such regimens, however, are often associated with undesired side-effects,
including systemic or localized toxicity to the patient or damage to non-targeted tissue.
Moreover, such existing regimens often demonstrate low therapeutic efficacy due to, for

example, the poor selectivity of the photosensitive agents into the target tissues.

Therefore, it is an object of the present disclosure to provide new and improved

compositions and methods useful in phototherapy.

SUMMARY OF THE DISCLOSURE

The present disclosure provides topical biophotonic materials and methods useful in

phototherapy.

In particular, the biophotonic materials of the present disclosure include a cohesive
matrix, and at least one chromophore, wherein the at least one chromophore can absorb
and emit light from within the biophotonic material. In certain embodiments of any of

the foregoing or following, the biophotonic material is an elastic material.
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From another aspect, there is provided a topical biophotonic material comprising: a
cohesive matrix, and at least one chromophore which can absorb and emit light from
within the biophotonic material, wherein the topical biophotonic material is a peelable

film.

From another aspect, there is provided a topical biophotonic material comprising: a
cohesive matrix, and at least one chromophore which can absorb and emit light from

within the biophotonic material, wherein the topical biophotonic material is elastic.

From yet another aspect, there is provided a topical biophotonic material comprising: a
cohesive matrix, and at least one chromophore which can absorb and emit light from

within the biophotonic material, wherein the topical biophotonic material is rigid.

From another aspect, there is provided a topical biophotonic material comprising: a
cohesive matrix, and at least one chromophore which can absorb and emit light from
within the biophotonic material, wherein a tear and/or a tensile strength of the topical
biophotonic material is greater than an adhesive strength of the topical biophotonic

material to a surface to which it is applied.

From a yet further aspect, there is provided a topical biophotonic material comprising: a
cohesive matrix, and at least one chromophore which can absorb and emit light from
within the biophotonic material, wherein the topical biophotonic material has a well-

defined shape under steady state conditions.

From another aspect, there is provided a topical biophotonic material comprising: a
cohesive matrix, and at least one chromophore which can absorb and emit light from
within the biophotonic material, wherein the topical biophotonic material is a mask or a
dressing. In certain embodiments, the mask and/or the dressing has a pre-formed
configuration. In certain embodiments, the mask and/or the dressing is elastic. In certain

embodiments, the mask and/or the dressing is rigid.

From another aspect, there is provided a biophotonic material comprising: a cohesive
matrix, and at least one chromophore which can absorb and emit light from within the

biophotonic material, wherein the biophotonic material has a pre-formed configuration
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which is a shape and/or a size corresponding with a shape and/or a size of a light source

or lamp to which the biophotonic material can be attached.

In certain embodiments of the above aspects, the biophotonic material is a peelable film.

In some embodiments, the biophotonic material is rigid.

In certain embodiments of any of the foregoing or following, the biophotonic material
has a tear and/or a tensile strength greater than an adhesive strength of the biophotonic
material to a surface to which it is applied. The adhesive strength may comprise a force

required to overcome static friction.

In certain embodiments of any of the foregoing or following, the biophotonic material is
at least substantially translucent. The biophotonic material may be transparent. In some
embodiments, the biophotonic material has a translucency of at least about 40%, about
50%, about 60%, about 70%, or about 80% in a visible range. Preferably, the light
transmission through the material is measured in the absence of the at least one

chromophore.

In certain embodiments of any of the foregoing or following, the biophotonic material
has a thickness of about 0.1 mm to about 50 mm, about 0.5 mm to about 20 mm, or

about 1 mm to about 10 mm.

In certain embodiments of any of the foregoing or following, the biophotonic material
has a pre-formed configuration. In some embodiments, the pre-formed configuration is a
shape and/or a size corresponding with a shape and/or a size of a body part to which the
biophotonic material can be applied. In some embodiments, the body part to which the
material is applied is a head, scalp, forehead, nose, cheeks, ears, lip, face, neck, shoulder,
arm pit, arm, elbow, hand, finger, abdomen, chest, stomach, back, sacrum, buttocks,

genitals, legs, knee, feet, nails, hair, toes, or bony prominences, or combinations thereof.

In certain embodiments of any of the foregoing or following, the biophotonic material is
a mask. In some embodiments, the mask is a face mask having at least one opening for

the eyes, nose or mouth. In certain embodiments, the mask is disposable. The mask may
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also be reusable. The chromophore may at least substantially photobleach after a single

use or single light illumination.

In certain embodiments of any of the foregoing or following, the biophotonic material
5 has a pre-formed configuration and the pre-formed configuration is a shape and/or a size
corresponding with a shape and/or a size of a light source or lamp to which the

biophotonic material can be attached.

In certain embodiments of any of the foregoing or following, the biophotonic material
10 can be removed without leaving substantially any residue on a surface to which the

biophotonic material is applied.

In certain embodiments of any of the foregoing or following, the at least one
chromophore included in the biophotonic material is a fluorophore. In certain
15 embodiments, the chromophore can absorb and/or emit light within the visible range.
The chromophore may be water soluble. In certain embodiments, the chromophore can
emit light from around 500 nm to about 700 nm. In some embodiments, the
chromophore or the fluorophore is a xanthene dye. The xanthene dye may be selected
from Eosin Y, Erythrosine B, Fluorescein, Rose Bengal and Phloxin B In some
20 embodiments, the chromophore is included in the cohesive matrix. In certain
embodiments of any of the foregoing or following, the cohesive matrix is in particulate

form.

In certain embodiments of any of the foregoing or following, the cohesive matrix of the
25  biophotonic material comprises at least one polymer. In some embodiments, the polymer
is selected from a cross-linked polyacrylic polymer, a hyaluronate, a hydrated polymer, a
hydrophilic polymer and a liposoluble polymer. In some embodiments, the cohesive
matrix comprises sodium hyaluronate, In some embodiments, sodium hyaluronate is

present in an amount of about 2% to about §%.

In certain embodiments, the cohesive matrix is a liposoluble polymer, such as silicone.
The chromophore(s) may be water soluble and be within an aqueous phase within the
liposoluble polymer. In this case, the biophotonic material comprises an aqueous phase

containing the chromophore within the liposoluble polymer phase. The aqueous phase

-4~
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may comprise about 2 wt% to about 40 wt% of the liposoluble polymer phase. The
aqueous phase may be a liquid or a gel. The biophotonic material may further comprise a

stabilizing agent such as CMC or gelatin.

In certain embodiments, the cohesive matrix comprises gelatin or chitosan. In certain
embodiments, the biophotonic material further comprises an oxygen-rich compound
which may be selected from hydrogen peroxide, carbamide peroxide and benzoyl

peroxide.

In some embodiments, the chromophore is included in a carrier medium which can form
a cohesive matrix. In some embodiments, the chromophore can absorb and emit light
within the cohesive matrix when illuminated with light. In some embodiments, the
carrier medium is at least one polymer or a polymer pre-cursor which can form the
cohesive matrix by polymerizing, cross-linking or drying.

From another aspect, there is provided a topical biophotonic material comprising a water
soluble chromophore within an aqueous cohesive matrix, and wherein the aqueous
cohesive matrix is dispersed within a liposoluble polymer. In certain embodiments, the
liposoluble polymer is silicone. The aqueous phase may be a liquid or a gel. In certain
embodiments, the aqueous cohesive matrix may be gelatin, water or
carboxymethylcellulose. The chromophore may comprise a fluorophore, such as a
xanthene dye selected from eosin y, fluorescein, erythrosine, Phloxine b and rose bengal.
The aqueous phase may comprise about 2 wt% to about 40 wt% of the liposoluble
polymer phase. In certain embodiments, the topical biophotonic material may be used to

treat wounds, or to treat or prevent scarring.

The biophotonic material of any aspects and embodiments of the disclosure may be used
as a mask, dressing or filter. The biophotonic material of any aspects or embodiments of
the disclosure may also be used for cosmetic or medical treatment of tissue. In some
embodiments, the cosmetic treatment is skin rejuvenation and conditioning, and the
medical treatment is wound healing, periodontal treatment or acne treatment or treatment
of other skin conditions including acne, eczema, psoriasis or dermatitis. In some aspects,
the topical biophotonic material is used for modulating inflammation, or for promoting

angiogenesis.
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The present disclosure also provides containers comprising the biophotonic material or
precursor material according to various embodiments of the disclosure. In some
embodiments, the container comprises a sealed chamber for holding a biophotonic
material, and an outlet in communication with the chamber for discharging the
5  biophotonic material from the container, wherein the biophotonic material comprises at
least one chromophore in a carrier medium which can form a cohesive matrix after being
discharged from the sealed chamber. In some embodiments, the container is a spray can.

The container may be opaque.

10  The present disclosure also provides kits for preparing or providing the biophotonic
material or precursor according to various embodiments of the disclosure. In some
embodiments, the kit comprises a first container comprising a first chromophore; and a
second component comprising a thickening agent, wherein the thickening agent can form
a cohesive matrix when mixed with the first component. In some embodiments, the

15  second container may comprise an oxygen-rich compound.

The present disclosure also provides methods for biophotonic treatment comprising
applying the topical biophotonic material of the disclosure to a target tissue and
illuminating the material with light.
20
From one aspect, there is provided a method for biophotonic treatment of a skin disorder
wherein the method comprises placing a biophotonic material on or over a target skin
tissue, wherein the biophotonic material is elastic and comprises at least one
chromophore and a cohesive matrix; and illuminating said biophotonic material with
25  light having a wavelength that overlaps with an absorption spectrum of the at least one
chromophore; wherein said biophotonic material emits fluorescence at a wavelength and
intensity that promotes healing of said skin disorder. The skin disorder may be selected

from acne, eczema, psoriasis or dermatitis.

30  From another aspect, there is provided a method for biophotonic treatment of a skin
disorder comprising: placing a topical biophotonic material on or over a target skin
tissue, wherein the biophotonic material comprises at least one chromophore and a
cohesive matrix, and wherein a tear and/or tensile strength of the topical biophotonic

material is greater than an adhesive strength of the topical biophotonic material to a

-6-
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surface to which it is applied; and illuminating said topical biophotonic material with
light having a wavelength that overlaps with an absorption spectrum of the at least one
chromophore; wherein said biophotonic material emits fluorescence at a wavelength and

intensity that promotes healing of said skin disorder.

From another aspect, there is provided a method for biophotonic treatment of acne
comprising: placing a topical biophotonic material on or over a target skin tissue,
wherein the topical biophotonic material is elastic and comprises at least one
chromophore and a cohesive matrix; and illuminating said biophotonic material with
10  light having a wavelength that overlaps with an absorption spectrum of the at least one
chromophore; wherein said topical biophotonic material emits fluorescence at a

wavelength and intensity that treats the acne.

From another aspect, there is provided a method for biophotonic treatment of acne
15 comprising: placing a topical biophotonic material on or over a target skin tissue,
wherein the topical biophotonic material comprises at least one chromophore and a
cohesive matrix, and wherein a tear and/or tensile strength of the topical biophotonic
material is greater than an adhesive strength of the topical biophotonic material to a
surface to which it is applied; and illuminating said biophotonic material with light
20  having a wavelength that overlaps with an absorption spectrum of the at least one
chromophore; wherein said topical biophotonic material emits fluorescence at a

wavelength and intensity that treats the acne.

From another aspect, there is provided a method for promoting wound healing
25  comprising: placing a topical biophotonic material over or within a wound, wherein the
topical biophotonic material is elastic and comprises at least one chromophore and a
cohesive matrix; and illuminating said biophotonic material with light having a
wavelength that overlaps with an absorption spectrum of the at least one chromophore;
wherein said topical biophotonic material emits fluorescence at a wavelength and

30 intensity that promotes wound healing.

A method for promoting wound healing comprising: placing a topical biophotonic
material over or within a wound, wherein the topical biophotonic material comprises at

least one chromophore and a cohesive matrix; and wherein a tear and/or tensile strength

-
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of the topical biophotonic material is greater than an adhesive strength of the topical
biophotonic material to a surface to which it is applied; and illuminating said
biophotonic material with light having a wavelength that overlaps with an absorption
spectrum of the at least one chromophore; wherein said topical biophotonic material

emits fluorescence at a wavelength and intensity that promotes wound healing.

From another aspect, there is provided a method for promoting skin rejuvenation
comprising: placing a topical biophotonic material on or over a target skin tissue,
wherein the topical biophotonic material is elastic and comprises at least one
chromophore and a cchesive matrix; and illuminating said biophotonic material with
light having a wavelength that overlaps with an absorption spectrum of the at least one
chromophore; wherein said topical biophotonic material emits fluorescence at a

wavelength and intensity that promotes skin rejuvenation.

From another aspect, there is provided a method for promoting skin rejuvenation
comprising: placing a topical biophotonic material on or over a target skin tissue,
wherein the topical biophotonic material comprises at least one chromophore and a
cohesive matrix; and wherein a tear and/or tensile strength of the topical biophotonic
material is greater than an adhesive strength of the topical biophotonic material to a
surface to which it is applied; and illuminating said biophotonic material with light
having a wavelength that overlaps with an absorption spectrum of the at least one
chromophore; wherein said topical biophotonic material emits fluorescence at a

wavelength and intensity that promotes skin rejuvenation.

In certain embodiments, the biophotonic material is removed after illumination. In
certain embodiments, the biophotonic material is peclable and is peeled off after
illumination. In certain other embodiments, the biophotonic material is not peelable but
can be removed in one or more pieces. The biophotonic material may be a mask or a

dressing such a face mask or a wound dressing.

From another aspect, there is provided a method for promoting skin rejuvenation
comprising: placing a topical biophotonic material which is a mask on or over a target
skin tissue, wherein the topical biophotonic material comprises at least one chromophore

and a cohesive matrix; and illuminating said biophotonic material with light having a

-8
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wavelength that overlaps with an absorption spectrum of the at least one chromophore;
wherein said topical biophotonic material emits fluorescence at a wavelength and

intensity that promotes skin rejuvenation.

In certain embodiments, the mask is a face mask having at least one opening for the

eyes, nose or mouth. The mask may be disposable or reusable.

From another aspect, there is provided a method for promoting wound healing
comprising: placing a topical biophotonic material which is a dressing over or within a
wound, wherein the topical biophotonic material comprises at least one chromophore
and a cohesive matrix; and illuminating said biophotonic material with light having a
wavelength that overlaps with an absorption spectrum of the at least one chromophore;
wherein said topical biophotonic material emits fluorescence at a wavelength and

intensity that promotes wound healing.

From another aspect, there is provided a method for preventing or treating scarring
comprising: placing a topical biophotonic material which is a membrane over or within a
wound, wherein the topical biophotonic material comprises at least one chromophore
and a cohesive matrix; and illuminating said biophotonic material with light having a
wavelength that overlaps with an absorption spectrum of the at least one chromophore;
wherein said topical biophotonic material emits fluorescence at a wavelength and

intensity that promotes wound healing.

In certain embodiments, the biophotonic material is left in place after illumination for re-
illumination. In certain embodiments, the chromophore at least partially photobleaches
after illumination. In certain embodiments, the biophotonic material is illuminated until

the chromophore is at least partially photobleached.

In certain embodiments, the topical biophotonic material is illuminated with visible light.
In certain embodiments of any of the foregoing or following, the at least one
chromophore included in the biophotonic material is a fluorophore. In certain
embodiments, the chromophore can absorb and/or emit light within the visible range.
The chromophore may be water soluble. In certain embodiments, the chromophore can

emit light from around 500 nm to about 700 nm. In some embodiments, the

-G
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chromophore or the fluorophore is a xanthene dye. The xanthene dye may be selected
from Eosin Y, Erythrosine B, Fluorescein, Rose Bengal and Phloxin B In some

embodiments, the chromophore is included in the cohesive matrix.

5 In certain embodiments of any of the foregoing or following, the biophotonic material is
at least substantially translucent. The biophotonic material may be transparent. In some
embodiments, the biophotonic material has a translucency of at least about 40%, about
50%, about 60%, about 70%, or about 80% in a visible range. Preferably, the light
transmission through the material is measured in the absence of the at least one

10  chromophore. In certain embodiments of any of the foregoing or following, the
biophotonic material has a thickness of about 0.1 mm to about 50 mm, about 0.5 mm to

about 20 mm, or about 1 mm to about 10 mm.

BRIEF DESCRIPTION OF THE DRAWINGS
15  Further aspects and advantages of the present invention will become better understood

with reference to the description in association with the following in which:

Figure 1 illustrates the absorption and emission spectra of donor and acceptor
chromophores. The spectral overlap between the absorption spectrum of the acceptor

20  chromophore and the emission spectrum of the donor chromophore is also shown,

Figure 2 is a schematic of a Jablonski diagram that illustrates the coupled transitions

involved between a donor emission and acceptor absorbance.

25  Figure 3 is an emission fluorescence spectrum from an activated biophotonic material

according to an embodiment of the present disclosure (Example 1).

Figure 4 is an emission fluorescence spectrum from a photoactivated biophotonic
material irradiating fibroblasts and keratinocytes for evaluating protein regulation and

30  gene expression (Example 2).

Figures 5a and Sb are emission fluorescence spectra for Eosin Y and Fluorescein,
respectively, and the activating light passing through the composition, at different

concentrations of the chromophores (Example 4).

-10-



WO 2014/138930 PCT/CA2014/000261

Figures 6a and 6b are absorbance and emission spectra, respectively, of Eosin and

Fluorescein in a gel (Example 5).

5 TFigures 7a and 7b are absorbance and emission spectra, respectively, of Eosin,

Fluorescein and Rose Bengal in a gel (Example 6).

Figures 8a and 8b are stress-strain curves of cohesive biophotonic materials according
to embodiments of the present disclosure (Example 10).
10
DETAILED DESCRIPTION
(1) Overview
The present disclosure provides biophotonic materials and uses thereof. Biophotonic
therapy using these materials would not involve substantial direct contact of a
15  photosensitive agent (or chromophore) with the therapeutic target, which includes, but is
not limited to, skin, mucous membranes, wounds, hair and nails. Therefore, undesired
side effects caused by such direct contact may be reduced, minimized, or prevented.
Furthermore, in certain embodiments, phototherapy using the biophotonic materials of
the present disclosure will for instance rejuvenate the skin by, e.g., promoting collagen
20  synthesis, promote wound healing, treat skin conditions such as acne, and treat

periodontitis.

(2) Definitions

Before continuing to describe the present disclosure in further detail, it is to be

I
(8]

understood that this disclosure is not limited to specific compositions or process steps, as
such may vary, It must be noted that, as used in this specification and the appended
claims, the singular form “a”, “an” and “the” include plural referents unless the context

clearly dictates otherwise.
30  As used herein, the term “about” in the context of a given value or range refers to a value

or range that is within 20%, preferably within 10%, and more preferably within 5% of

the given value or range.

-11-
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It is convenient to point out here that “and/or” where used herein is to be taken as
specific disclosure of each of the two specified features or components with or without
the other. For example “A and/or B” is to be taken as specific disclosure of each of (i)

A, (ii) B and (iii) A and B, just as if each is set out individually herein.

5
“Biophotonic™ means the generation, manipulation, detection and application of photons
in a biologically relevant context. In other words, biophotonic compositions and
materials exert their physiological effects primarily due to the generation and
manipulation of photons.
10

“Biophotonic material” is a material which may be activated by light to produce photons
for biologically relevant applications. Biophotonic materials, as referred to herein, may
be cohesive gels, semi-solids or solids. The biophotonic material can be in the form of,
including, but not limited to, a film or the like, for uses such as a mask, a dressing or a
15  light attachment. The biophotonic material can be a composite and include fibres,
particulates, ribs, supporting structures, networks, non-biophotonic layers or biophotonic

layers with the same or different compositions.

“Cohesive matrix” refers to a medium which is, or which can form, a self-supporting
20  material e.g. a material with a defined shape under steady state conditions. This may be
due to internal attractive forces. The property of cohesion in a material can allow the

material to be handled without tearing.

“Topical application” or “topical uses” means application to body surfaces, such as the

25  skin, mucous membranes, vagina, oral cavity, internal surgical wound sites, and the like.

Terms “chromophore” and “photoactivator” are used herein interchangeably. A
chromophore means a chemical compound, when contacted by light irradiation, is
capable of absorbing the light. The chromophore readily undergoes photoexcitation and

30  can transfer its energy to other molecules or emit it as light (fluorescence).

“Photobleaching” or “photobleaches” means the photochemical destruction of a

chromophore. A chromophore may fully or partially photobleach.

—12_
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The term “actinic light” is intended to mean light energy emitted from a specific light
source (e.g. lamp, LED, or laser) and capable of being absorbed by matter (e.g. the

chromophore or photoactivator). In a preferred embodiment, the actinic light is visible

light.
5
A “peel-off’ or “peelable” film, membrane or matrix is one that can be mechanically
removed, such as by hand, after application. It can be removed as a single piece, or as a
small number of large pieces.
10  “Skin rejuvenation” means a process of reducing, diminishing, retarding or reversing one

or more signs of skin aging or generally improving the condition of skin. For instance,
increasing luminosity of the skin, reducing pore size, reducing fine lines or wrinkles,
improving thin and transparent skin, improving firmness, improving sagging skin (such
as that produced by bone loss), improving dry skin (which might itch), reducing or
15 reversing freckles, age spots, spider veins, rough and leathery skin, fine wrinkles that
disappear when stretched, reducing loose skin, or improving a blotchy complexion.
According to the present disclosure, one or more of the above conditions may be
improved or one or more signs of aging may be reduced, diminished, retarded or even
reversed by certain embodiments of the compositions, methods and uses of the present

20  disclosure.

“Wound” means an injury to any tissue, including for example, acute, subacute, delayed
or difficult to heal wounds, and chronic wounds. Examples of wounds may include both
open and closed wounds. Wounds include, for example, amputations, burns, incisions,
25  excisions, lesions, lacerations, abrasions, puncture or penetrating wounds, surgical
wounds, amputations, contusions, hematomas, crushing injuries, ulcers (such as for
example pressure, diabetic, venous or arterial), wounds caused by periodontitis

(inflammation of the periodontium).

30  Features and advantages of the subject matter hereof will become more apparent in light
of the following detailed description of selected embodiments, as illustrated in the
accompanying figures. As will be realized, the subject matter disclosed and claimed is
capable of modifications in various respects, all without departing from the scope of the

claims. Accordingly, the drawings and the description are to be regarded as illustrative
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in nature, and not as restrictive and the full scope of the subject matter is set forth in the

claims.

(3) Biophotonic Materials
The present disclosure provides, in a broad sense, topical biophotonic materials which
are cohesive and methods of using the biophotonic materials. Biophotonic materials can
be, in a broad sense, activated by light (e.g., photons) of specific wavelength. A
biophotonic material according to various embodiments of the present disclosure
contains a cohesive matrix and at least one chromophore in or on the cohesive matrix
which is activated by light and accelerates the dispersion of light energy, which leads to
light carrying on a therapeutic effect on its own, and/or to the photochemical activation
of other agents contained in the composition (e.g., acceleration in the breakdown process
of peroxide (an oxidant) when such compound is present in the composition or in contact

with the composition, leading to the formation of oxygen radicals, such as singlet

oxygen).

When a chromophore absorbs a photon of a certain wavelength, it becomes excited. This
is an unstable condition and the molecule tries to return to the ground state, giving away
the excess energy. For some chromophores, it is favorable to emit the excess energy as
light when returning to the ground state. This process is called fluorescence. The peak
wavelength of the emitted fluorescence is shifted towards longer wavelengths compared
to the absorption wavelengths due to loss of energy in the conversion process. This is
called the Stokes’ shift. In the proper environment (e.g., in a biophotonic material) much
of this energy is transferred to the other components of the biophotonic material or to the

treatment site directly.

Without being bound to theory, it is thought that fluorescent light emitted by
photoactivated chromophores may have therapeutic properties due to its femto-, pico-, or
nano-second emission properties which may be recognized by biological cells and
tissues, leading to favourable biomodulation. Furthermore, the emitted fluorescent light
has a longer wavelength and hence a deeper penetration into the tissue than the
activating light. Irradiating tissue with such a broad range of wavelength, including in
some embodiments the activating light which passes through the composition, may have

different and complementary effects on the cells and tissues. In other words,
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chromophores are used in the biophotonic materials of the present disclosure for
therapeutic effect on tissues. This is a distinct application of these photoactive agents and
differs from the use of chromophores as simple stains or as catalysts for photo-

polymerization.

The biophotonic materials of the present disclosure may have topical uses such as a
mask or a wound dressing, or as an attachment to a light source, as a waveguide or as a
light filter. The cohesive nature of these biophotonic materials may provide ease of
removal from the site of treatment and hence a faster and less messy treatment. In
addition the biophotonic materials can limit the contact between the chromopore and the
tissue. These materials may be described based on the components making up the
composition. Additionally or alternatively, the compositions of the present disclosure
have functional and structural properties and these properties may also be used to define
and describe the compositions. Individual components of the biophotonic materials of
the present disclosure, including chromophores, thickening agents and other optional

ingredients, are detailed below.

The present disclosure also provides a precursor composition to the material described
herein, which will become cohesive on drying, heating, light exposure, application to
tissue or mixing. The precursor composition comprises at least one chromophore in a

carrier medium, or at least one chromophore and a cohesive matrix.

(a) Chromophores

Suitable chromophores can be fluorescent compounds (or stains) (also known as
“fluorochromes” or “fluorophores”). Other dye groups or dyes (biological and
histological dyes, food colorings, carotenoids, naturally occurring fluorescent and other
dyes) can also be used. Suitable photoactivators can be those that are Generally
Regarded As Safe (GRAS). Advantageously, photoactivators which are not well
tolerated by the skin or other tissues can be included in the biophotonic material of the
present disclosure, as in certain embodiments, the photoactivators are encapsulated

within the cohesive matrix and may not contact the tissues

In certain embodiments, the biophotonic material of the present disclosure comprises a

first chromophore which undergoes partial or complete photobleaching upon application
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of light. In some embodiments, the first chromophore absorbs at a wavelength in the
range of the visible spectrum, such as at a wavelength of about 380-800 nm, 380-700,
400-800, or 380-600 nm. In other embodiments, the first chromophore absorbs at a
wavelength of about 200-800 nm, 200-700 nm, 200-600 nm or 200-500 nm. In one
embodiment, the first chromophore absorbs at a wavelength of about 200-600 nm. In
some embodiments, the first chromophore absorbs light at a wavelength of about 200-
300 nm, 250-350 nm, 300-400 nm, 350-450 nm, 400-500 nm, 450-650 nm, 600-700 nm,
650-750 nm or 700-800 nm.

It will be appreciated to those skilled in the art that optical properties of a particular
chromophore may vary depending on the chromophore’s surrounding medium.
Therefore, as used herein, a particular chromophore’s absorption and/or emission
wavelength (or spectrum) corresponds to the wavelengths (or spectrum) measured in a

biophotonic material of the present disclosure.

The biophotonic material disclosed herein may include at least one additional
chromophore. Combining chromophores may increase photo-absorption by the
combined dye molecules and enhance absorption and photo-biomodulation selectivity.
This creates multiple possibilities of generating new photosensitive, and/or selective
chromophores mixtures. Thus, in certain embodiments, biophotonic materials of the
disclosure include more than one chromophore. When such multi-chromophore
materials are illuminated with light, energy transfer can occur between the
chromophores. This process, known as resonance energy transfer, is a widely prevalent
photophysical process through which an excited ‘donor’ chromophore (also referred to
herein as first chromophore) transfers its excitation energy to an ‘acceptor’ chromophore
(also referred to herein as second chromophore). The efficiency and directedness of
resonance energy transfer depends on the spectral features of donor and acceptor
chromophores. In particular, the flow of energy between chromophores is dependent on
a spectral overlap reflecting the relative positioning and shapes of the absorption and
emission spectra. More specifically, for energy transfer to occur, the emission spectrum
of the donor chromophore must overlap with the absorption spectrum of the acceptor

chromophore (Figure 1).
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Energy transfer manifests itself through decrease or quenching of the donor emission and
a reduction of excited state lifetime accompanied also by an increase in acceptor
emission intensity. Figure 2 is a Jablonski diagram that illustrates the coupled transitions

involved between a donor emission and acceptor absorbance.

To enhance the energy transfer efficiency, the donor chromophore should have good
abilities to absorb photons and emit photons. Furthermore, the more overlap there is
between the donor chromophore’s emission spectra and the acceptor chromophore’s
absorption spectra, the better a donor chromophore can transfer energy to the acceptor

10  chromophore.

In certain embodiments, the biophotonic material of the present disclosure further
comprises a second chromophore. In some embodiments, the first chromophore has an
emission spectrum that overlaps at least about 80%, 50%, 40%, 30%, 20% or 10% with
15 an absorption spectrum of the second chromophore. In one embodiment, the first
chromophore has an emission spectrum that overlaps at least about 20% with an
absorption spectrum of the second chromophore. In some embodiments, the first
chromophore has an emission spectrum that overlaps at least 1-10%, 5-15%, 10-20%,
15-25%, 20-30%, 25-35%, 30-40%, 35-45%, 50-60%, 55-65% or 60-70% with an

20  absorption spectrum of the second chromophore.

% spectral overlap, as used herein, means the % overlap of a donor chromophore’s
emission wavelength range with an acceptor chromophore’s absorption wavelength
rage, measured at spectral full width quarter maximum (FWQM). For example, Figure 1
25 shows the normalized absorption and emission spectra of donor and acceptor
chromophores. The spectral FWQM of the acceptor chromophore’s absorption spectrum
is from about 60 nm (515 nm to about 575 nm). The overlap of the donor chromophore’s
spectrum with the absorption spectrum of the acceptor chromophore is about 40 nm
(from 515 nm to about 555 nm). Thus, the % overlap can be calculated as 40nm / 60nm

30 x100=66.6%.

In some embodiments, the second chromophore absorbs at a wavelength in the range of

the visible spectrum. In certain embodiments, the second chromophore has an absorption
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wavelength that is relatively longer than that of the first chromophore within the range of

about 50-250, 25-150 or 10-100 nm.

The first chromophore can be present in an amount of about 0.001-40% per weight of the
5  biophotonic material. When present, the second chromophore can be present in an
amount of about 0.001-40% per weight of the biophotonic material. In certain
embodiments, the first chromophore is present in an amount of about 0.001-3%, 0.001-
0.01%, 0.005-0.1%, 0.1-0.5%, 0.5-2%, 1-5%, 2.5-7.5%, 5-10%, 7.5-12.5%, 10-15%,
12.5-17.5%, 15-20%, 17.5-22.5%, 20-25%, 22.5-27.5%, 25-30%, 27.5-32.5%, 30-35%,
10 32.5-37.5%, or 35-40% per weight of the biophotonic material. In certain embodiments,
the second chromophore is present in an amount of about 0.001-3%, 0.001-0.01%,
0.005-0.1%, 0.1-0.5%, 0.5-2%, 1-5%, 2.5-7.5%, 5-10%, 7.5-12.5%, 10-15%, 12.5-
17.5%, 15-20%, 17.5-22.5%, 20-25%, 22.5-27.5%, 25-30%, 27.5-32.5%, 30-35%, 32.5-
37.5%, or 35-40% per weight of the biophotonic material. In certain embodiments, the
15  total weight per weight of chromophore or combination of chromophores may be in the
amount of about 0.005-1%, 0.05-2%, 1-5%, 2.5-7.5%, 5-10%, 7.5-12.5%, 10-15%, 12.5-
17.5%, 15-20%, 17.5-22.5%, 20-25%, 22.5-27.5%, 25-30%, 27.5-32.5%, 30-35%, 32.5-
37.5%, or 35-40.001% per weight of the biophotonic material.

20  The concentration of the chromophore to be used can be selected based on the desired
intensity and duration of the biophotonic activity from the biophotonic material, and on
the desired medical or cosmetic effect. For example, some dyes such as xanthene dyes
reach a ‘saturation concentration’ after which further increases in concentration do not
provide substantially higher emitted fluorescence. Further increasing the chromophore

25  concentration above the saturation concentration can reduce the amount of activating
light passing through the matrix. Therefore, if more fluorescence is required for a certain
application than activating light, a high ‘saturation’ concentration of chromophore can be
used. However, if a balance is required between the emitted fluorescence and the
activating light, a concentration close to or lower than the saturation concentration can

30 bechosen.

Suitable chromophores that may be used in the biophotonic materials of the present
disclosure include, but are not limited to the following:
Chlorophyll dyes
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Exemplary chlorophyll dyes include but are not limited to chlorophyll a;
chlorophyll b; chlorophyllin, oil soluble chlorophyll; bacteriochlorophyll a;
bacteriochlorophyll b; bacteriochlorophyll ¢; bacteriochlorophyll d; protochlorophyll;
protochlorophyll a; amphiphilic chlorophyll derivative 1; and amphiphilic chlorophyll
derivative 2.

Xanthene derivatives

Exemplary xanthene dyes include but are not limited to Eosin B (4',5-
dibromo,2',7'-dinitr- o-fluorescein, dianion); eosin Y; eosin Y (2',4',5',7'-tetrabromo-
fluoresc- ein, dianion); eosin (2',4'5'7'-tetrabromo-fluorescein, dianion); eosin
(2',4',5',7-tetrabromo-fluorescein, dianion) methyl ester; eosin (2',4',5',7-tetrabromo-
fluorescein, monoanion) p-isopropylbenzyl ester; eosin derivative (2',7'-dibromo-
fluorescein, dianion); eosin derivative (4',5'-dibromo-fluorescein, dianion); eosin
derivative (2',7'-dichloro-fluorescein, dianion); eosin derivative (4',5'-dichloro-
fluorescein, dianion); eosin derivative (2',7'-diiodo-fluorescein, dianion); eosin
derivative (4',5'-diiodo-fluorescein, dianion); eosin derivative (tribromo-fluorescein,
dianion); eosin derivative (2',4',5',7-tetrachlor- o-fluorescein, dianion); eosin; eosin
dicetylpyridinium chloride ion pair; erythrosin B (2',4'5',7-tetraiodo-fluorescein,
dianion); erythrosin; erythrosin dianion; erythiosin B; fluorescein; fluorescein dianion;
phloxin B (2',4',5",7-tetrabromo-3,4,5,6-tetrachloro-fluorescein, dianion); phloxin B
(tetrachloro-tetrabromo-fluorescein); phloxine B; rose bengal (3,4,5,6-tetrachloro-
2' 4" 5" 7'-tetraiodofluorescein, dianion); pyronin G, pyronin J, pyronin Y; Rhodamine
dyes such as rhodamines include 4,5-dibromo-rhodamine methyl ester; 4,5-dibromo-
rhodamine n-butyl ester; rhodamine 101 methyl ester; rhodamine 123; rhodamine 6G;
rhodamine 6G hexyl ester; tetrabromo-rhodamine 123; and tetramethyl-rhodamine ethyl
ester.

Methylene blue dyes

Exemplary methylene blue derivatives include but are not limited to 1-methyl
methylene blue; 1,9-dimethyl methylene blue; methylene blue; methylene blue (16 pM);
methylene blue (14 puM); methylene violet; bromomethylene violet; 4-iodomethylene
violet; 1,9-dimethyl-3-dimethyl-amino-7-diethyl-a- mino-phenothiazine; and 1,9-
dimethy)-3-diethylamino-7-dibutyl-amino-phenot- hiazine.

Azo dyes

PCT/CA2014/000261
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Exemplary azo (or diazo-) dyes include but are not limited to methyl violet,
neutral red, para red (pigment red 1), amaranth (Azorubine S), Carmoisine (azorubine,
food red 3, acid red 14), allura red AC (FD&C 40), tartrazine (FD&C Yellow 5), orange
G (acid orange 10), Ponceau 4R (food red 7), methyl red (acid red 2), and murexide-

5  ammonium purpurate.

In some aspects of the disclosure, the one or more chromophores of the biophotonic
materials disclosed herein can be independently selected from any of Acid black 1, Acid
blue 22, Acid blue 93, Acid fuchsin, Acid green, Acid green 1, Acid green 5, Acid
10  magenta, Acid orange 10, Acid red 26, Acid red 29, Acid red 44, Acid red 51, Acid red
66, Acid red 87, Acid red 91, Acid red 92, Acid red 94, Acid red 101, Acid red 103,
Acid roseine, Acid rubin, Acid violet 19, Acid yellow 1, Acid yellow 9, Acid yellow 23,
Acid yellow 24, Acid yellow 36, Acid yellow 73, Acid yellow S, Acridine orange,
Acriflavine, Alcian blue, Alcian yellow, Alcohol soluble eosin, Alizarin, Alizarin blue
15 2RC, Alizarin carmine, Alizarin cyanin BBS, Alizarol cyanin R, Alizarin red S, Alizarin
purpurin, Aluminon, Amido black 10B, Amidoschwarz, Aniline blue WS, Anthracene
blue SWR, Auramine O, Azocannine B, Azocarmine G, Azoic diazo 5, Azoic diazo 48,
Azure A, Azure B, Azure C, Basic blue 8, Basic blue 9, Basic blue 12, Basic blue 15,
Basic blue 17, Basic blue 20, Basic blue 26, Basic brown 1, Basic fuchsin, Basic green 4,
20  Basic orange 14, Basic red 2, Basic red 5, Basic red 9, Basic violet 2, Basic violet 3,
Basic violet 4, Basic violet 10, Basic violet 14, Basic yellow 1, Basic yellow 2, Biebrich
scarlet, Bismarck brown Y, Brilliant crystal scarlet 6R, Calcium red, Carmine, Carminic
acid, Celestine blue B, China blue, Cochineal, Coelestine blue, Chrome violet CG,
Chromotrope 2R, Chromoxane cyanin R, Congo corinth, Congo red, Cotton blue, Cotton
25  red, Croceine scarlet, Crocin, Crystal ponceau 6R, Crystal violet, Dahlia, Diamond green
B, Direct blue 14, Direct blue 58, Direct red, Direct red 10, Direct red 28, Direct red 80,
Direct yellow 7, Eosin B, Eosin Bluish, Eosin, Eosin Y, Eosin yellowish, Eosinol, Erie
garnet B, Eriochrome cyanin R, Erythrosin B, Ethyl eosin, Ethyl green, Ethyl violet,
Evans blue, Fast blue B, Fast green FCF, Fast red B, Fast yellow, Fluorescein, Food
30  green 3, Gallein, Gallamine blue, Gallocyanin, Gentian violet, Haematein, Haematine,
Haematoxylin, Helio fast rubin BBL, Helvetia blue, Hematein, Hematine, Hematoxylin,
Hoffman's violet, Imperial red, Indocyanin Green, Ingrain blue, Ingrain blue 1, Ingrain
yellow 1, INT, Kermes, Kermesic acid, Kernechtrot, Lac, Laccaic acid, Lauth'’s violet,

Light green, Lissamine green SF, Luxol fast blue, Magenta 0, Magenta I, Magenta II,
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Magenta III, Malachite green, Manchester brown, Martius yellow, Merbromin,
Mercurochrome, Metanil yellow, Methylene azure A, Methylene azure B, Methylene
azure C, Methylene blue, Methyl blue, Methyl green, Methyl violet, Methyl violet 2B,
Methyl violet 10B, Mordant blue 3, Mordant blue 10, Mordant blue 14, Mordant blue
23, Mordant blue 32, Mordant blue 45, Mordant red 3, Mordant red 11, Mordant violet
25, Mordant violet 39 Naphthol blue black, Naphthol green B, Naphthol yellow S,
Natural black 1, Natural green 3(chlorophyllin), Natural red, Natural red 3, Natural red
4, Natural red 8, Natural red 16, Natural red 25, Natural red 28, Natural yellow 6, NBT,
Neutral red, New fuchsin, Niagara blue 3B, Night blue, Nile blue, Nile blue A, Nile blue
oxazone, Nile blue sulphate, Nile red, Nitro BT, Nitro blue tetrazolium, Nuclear fast red,
Qil red O, Orange G, Orcein, Pararosanilin, Phloxine B, Picric acid, Ponceau 2R,
Ponceau 6R, Ponceau B, Ponceau de Xylidine, Ponceau S, Primula, Purpurin, Pyronin B,
phycobilins, Phycocyanins, Phycoerythrins. Phycoerythrincyanin (PEC),
Phthalocyanines, Pyronin G, Pyronin Y, Quinine, Rhodamine B, Rosanilin, Rose bengal,
Saffron, Safranin O, Scarlet R, Scarlet red, Scharlach R, Shellac, Sirius red F3B,
Solochrome cyanin R, Soluble blue, Solvent black 3, Solvent blue 38, Solvent red 23,
Solvent red 24, Solvent red 27, Solvent red 45, Solvent yellow 94, Spirit soluble eosin,
Sudan ITI, Sudan IV, Sudan black B, Sulfur yellow S, Swiss blue, Tartrazine,
Thioflavine S, Thioflavine T, Thionin, Toluidine blue, Toluyline red, Tropaeolin G,
Trypaflavine, Trypan blue, Uranin, Victoria blue 4R, Victoria blue B, Victoria green B,

Vitamin B, Water blue I, Water soluble eosin, Xylidine ponceau, or Yellowish eosin.

In certain embodiments, the biophotonic material of the present disclosure includes any
of the chromophores listed above, or a combination thereof, so as to provide a

synergistic biophotonic effect at the application site.

Without being bound to any particular theory, a synergistic effect of the chromophore
combinations means that the biophotonic effect is greater than the sum of their
individual effects. Advantageously, this may translate to increased reactivity of the
biophotonic material, faster or improved treatment time. Also, the treatment conditions
need not be altered to achieve the same or better treatment results, such as time of
exposure to light, power of light source used, and wavelength of light used. In other

words, use of synergistic combinations of chromophores may allow the same or better
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treatment without necessitating a longer time of exposure to a light source, a higher

power light source or a light source with different wavelengths.

In some embodiments, the material includes Eosin Y as a first chromophore and any one
or more of Rose Bengal, Fluorescein, Erythrosine, Phloxine B, chlorophyllin as a second
chromophore. It is believed that these combinations have a synergistic effect as they can
transfer energy to one another when activated due in part to overlaps or close proximity
of their absorption and emission spectra. This transferred energy is then emitted as
fluorescence or leads to production of reactive oxygen species. This absorbed and re-
emitted light is thought to be transmitted throughout the composition, and also to be

transmitted into the site of treatment,

In further embodiments, the material includes the following synergistic combinations:
Eosin Y and Fluorescein; Fluorescein and Rose Bengal; Erythrosine in combination with
Eosin Y, Rose Bengal or Fluorescein; Phloxine B in combination with one or more of
Eosin Y, Rose Bengal, Fluorescein and Erythrosine. Other synergistic chromophore

combinations are also possible.

By means of synergistic effects of the chromophore combinations in the material,
chromophores which cannot normally be activated by an activating light (such as a blue
light from an LED), can be activated through energy transfer from chromophores which
are activated by the activating light. In this way, the different properties of
photoactivated chromophores can be harnessed and tailored according to the cosmetic or

the medical therapy required.

For example, Rose Bengal can generate a high yield of singlet oxygen when activated in
the presence of molecular oxygen, however it has a low quantum yield in terms of
emitted fluorescent light. Rose Bengal has a peak absorption around 540 nm and so can
be activated by green light. Eosin Y has a high quantum yield and can be activated by
blue light. By combining Rose Bengal with Eosin Y, one obtains a composition which
can emit therapeutic fluorescent light and generate singlet oxygen when activated by
blue light. In this case, the blue light photoactivates Eosin Y which transfers some of its

energy to Rose Bengal as well as emitting some energy as fluorescence.
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In some embodiments, the chromophore or chromophores are selected such that their
emitted fluorescent light, on photoactivation, is within one or more of the green, yellow,
orange, red and infrared portions of the electromagnetic spectrum, for example having a
peak wavelength within the range of about 490 nm to about 800 nm. In certain
5  embodiments, the emitted fluorescent light has a power density of between 0.005 to

about 10 mW/cm?, about 0.5 to about 5 mW/cm?.

(b) Cohesive matrix
The biophotonic materials of the present disclosure comprise a cohesive matrix made
10 from one or more thickening agents, or a carrier medium. In other words, the
biophotonic material of the present disclosure comprise one or more thickening agents,
or a carrier medium which can form a cohesive matrix. These agents are present in an
amount and ratio sufficient to provide a desired viscosity, flexibility, rigidity, tensile
strength, tear strength, elasticity, and adhesiveness. The desired properties may be one of
15 achieving a peelable film, or a rigid or flexible matrix. The thickening agents are
selected so that the chromophore can remain photoactive in the cohesive matrix. The
thickening agents are also selected according to the optical transparency of the cohesive
matrix which they will form. The cohesive matrix should be able to transmit sufficient
light to activate the at least one chromophore and, in embodiments where fluorescence is
20 emitted by the activated chromophore, the cohesive matrix should also be able to
transmit the emitted fluorescent light to tissues. It will be recognized by persons skilled
in the art that the thickening agent is an appropriate medium for the chromophore
selected. For example, the inventors have noted that some xanthene dyes do not
fluoresce in non-hydrated media, so hydrated polymers or polar solvents may be used.
25  The thickening agents should also be selected according to the intended use. For
example, if the biophotonic material is to be applied onto tissue, the cohesive matrix is
preferably a biocompatible material, or the cohesive matrix has an outside layer of a
biocompatible material which will interface the tissue.
Thickening agents
30 In some embodiments, the content of a thickening agent used to make the cohesive
matrix is from about 0.001 % to about 40 % (w/w %) of the total weight. In certain
embodiments, the total content of the thickening agent is about 0.001-0.01%, about
0.005-0.05%, about 0.01-0.1, about 0.05-0.5% about 0.1-1%, about 0.5-5%, about 1-5%,
about 2.5-7.5%, about 5-10%, about 7.5-12.5%, about 10-15%, about 12.5-17.5%, or
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about 15-20%, or about 15-25%, or about 20-30%, or about 25-35%, or about 30-40%. It
will be recognized by one of skill in the art that the viscosity, flexibility, rigidity, tensile
strength, tear strength, elasticity, and adhesiveness can be adjusted by varying the
content of the thickening material. Methods of determining viscosity, flexibility, rigidity,

5 tensile strength, tear strength, elasticity, and adhesiveness are known in the art.

Thickening agents that can be used to prepare the biophotonic materials of the present
disclosure include polymers, copolymers, and monomers of: vinylpyrrolidones,
methacrylamides, acrylamides N-vinylimidazoles, carboxy vinyls, vinyl esters, vinyl
10  ethers, silicones, polyethyleneoxides, polyethyleneglycols, vinylalcohols, sodium
acrylates, acrylates, maleic acids, NN-dimethylacrylamides, diacetone acrylamides,
acrylamides, acryloyl morpholine, pluronic, collagens, polyacrylamides, polyacrylates,
polyvinyl alcohols, polyvinylenes, polyvinyl silicates, polyacrylates substituted with a
sugar (e.g., sucrose, glucose, glucosamines, galactose, trehalose, mannose, or lactose),
15 acylamidopropane sulfonic acids, tetramethoxyorthosilicates,
methyltrimethoxyorthosilicates, tetraalkoxyorthosilicates, trialkoxyorthosilicates,
glycols, propylene glycol, glycerine, polysaccharides, alginates, dextrans, cyclodextrin,
celluloses, modified celluloses, oxidized celluloses, chitosans, chitins, guars,
carrageenans, hyaluronic acids, inulin, starches, modified starches, agarose,
20  methylcelluloses, plant gums, hylaronans, hydrogels, gelatins, glycosaminoglycans,
carboxymethyl celluloses, hydroxyethyl celluloses, hydroxy propyl methyl celluloses,
pectins, low-methoxy pectins, cross-linked dextrans, starch-acrylonitrile graft
copolymers, starch sodium polyacrylate, hydroxyethyl methacrylates, hydroxyl ethyl
acrylates, polyvinylene, polyethylvinylethers, polymethyl methacrylates, polystyrenes,
25  polyurethanes, polyalkanoates, polylactic acids, polylactates, poly(3-hydroxybutyrate),
sulfonated hydrogels, AMPS (2-acrylamido-2-methyl-1-propanesulfonic acid), SEM
(sulfoethylmethacrylate), SPM (sulfopropyl methacrylate), SPA (sulfopropyl acrylate),
N,N-dimethyl-N-methacryloxyethyl-N-(3-sulfopropyl)Jammonium betaine, methacryllic
acid amidopropyl-dimethyl ammonium sulfobetaine, SP1 {itaconic acid-bis(1-propyl
30  sulfonizacid-3) ester di-potassium salt}, itaconic acids, AMBC (3-acrylamido-3-
methylbutanoic acid), beta-carboxyethyl acrylate (acrylic acid dimers), and maleic
anhydride-methylvinyl ether polymers, derivatives thereof, salts thereof, acids thereof,

combinations thereof, and the like.
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Thickening agents also include poly (ethylene oxide) polymers (such as POLYOX {rom
Dow Chemical), linear PVP and cross-linked PVP, PEG/PPG copolymers (such as
BASF Pluracare L1220), ethylene oxide (EO)--propylene oxide (PO) block copolymers
(such as polymers sold under the trade mark Pluronic available from BASF
Corporation), ester gum, shellac, pressure sensitive silicone adhesives (such as BioPSA
from Dow-Corning), or mixtures thereof. In some embodiments, a copolymer comprises
(PVM/MA). In an embodiment, a copolymer comprises poly (methylvinylether/maleic
anhydride). In  some  embodiments, a  copolymer comprises  poly
(methylvinylether/maleic acid). In some embodiments, a copolymer comprises poly
(methylvinylether/maleic acid) half esters. In some embodiments, a copolymer

comprises poly (methylvinylether/maleic acid) mixed salts.

Thickening agents can also include carbomers which are a synthetic high molecular
weight polymer of acrylic acid that is crosslinked with either allylsucrose or allylethers
of pentaerythritol having a molecular weight of about 3 x 10°. The gelation mechanism
depends on neutralization of the carboxylic acid moiety to form a soluble salt. The
polymer is hydrophilic and produces sparkling clear gels when neutralized. Carbomers
are available as fine white powders which disperse in water to form acidic colloidal
suspensions (a 1% dispersion has approx. pH 3) of low viscosity. Neutralization of these
suspensions using a base, for example sodium, potassium or ammonium hydroxides, low
molecular weight amines and alkanolamines, results in the formation of clear translucent

gels.

In one embodiment of the disclosure, the carbomer is Carbopol®. Such polymers are
commercially available from B.F. Goodrich or Lubrizol under the designation
Carbopol® 71G NF, 420, 430, 475, 488, 493, 910, 934, 934P, 940, 971PNF, 974P NF,
980 NF, 981 NF and the like. Carbopols are versatile controlled-release polymers, as
described by Brock (Pharmacotherapy, 14:430-7 (1994)) and Durrani (Pharmaceutical
Res. (Supp.) 8:5-135 (1991)), and belong to a family of carbomers which are synthetic,
high molecular weight, non-linear polymers of acrylic acid, cross-linked with
polyalkenyl polyether. In some embodiments, the carbomer is Carbopol® 974P NF, 980
NF, 5984 EP, ETD 2020NF, Ultrez 10 NF, 934 NF, 934P NF or 940 NF. In certain
embodiments, the carbomer is Carbopol® 980 NF, ETD 2020 NF, Ultrez 10 NF, Ultrez
21 or 1382 Polymer, 1342 NF, 940 NF.

PCT/CA2014/000261
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In certain embodiments of the disclosure, the thickening agent or the carrier medium
may comprise gelatin. For example, the cohesive matrix may comprise at least about 5%,
about 5 to about 25 weight%, or about 10 to about 20 weight% gelatin within the
5  cohesive biophotonic material. Alternatively, a lower weight percentage of gelatin may

be used together with chemical cross-linkers or any other cross-linking means.

In certain embodiments of the disclosure, the thickening agent or the carrier medium
may comprise sodium hyaluronate, which may be present in an amount of about 2% to

10  about 14%.

The biophotonic material of the present disclosure may be water soluble. Alternatively,
the biophotonic material of the present disclosure may optionally include a water-
insoluble or liposoluble substrate. By "water insoluble", it is meant that the substrate
15 does not dissolve in or readily break apart upon immersion in water. In some
embodiments, the water-insoluble substrate is the implement or vehicle for delivering the
treatment composition to the skin or target tissue. A wide variety of materials can be
used as the water-insoluble substrate. The following non-limiting characteristics may be
desirable: (i) sufficient wet strength for use, (ii) sufficient softness, (iii) sufficient

20 thickness, (iv) appropriate size, (v) air permeability, and (vi} hydrophilicity.

Non-limiting examples of suitable water-insoluble substrates which meet the above
criteria include nonwoven substrates, woven substrates, hydroentangied substrates, air
entangled substrates, natural sponges, synthetic sponges, polymeric netted meshes, and
25  the like. Preferred embodiments employ nonwoven substrates since they are economical
and readily available in a variety of materials. By "nonwoven", it is meant that the layer
is comprised of fibers which are not woven into a fabric but rather are formed into a

sheet, mat, or pad layer.

30 In one embodiment of the disclosure, the thickening agent or the cohesive agent may
comprise a silicone membrane. In this embodiment, the chromophore or chromophores
can be included directly within the silicone membrane or if they are water soluble within
inclusions in the membrane as an aqueous phase. For example, the aqueous phase may

be present as a micro-emulsion within the silicone. The aqueous phase may be a liquid or
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a semi-solid. The aqueous phase may further comprise a stabilizing agent to stabilize the
emulsion such as gelatin or CMC. The aqueous phase may comprise up to 40wt% of the

silicone polymer phase.

5 Antimicrobials

Antimicrobials kill microbes or inhibit their growth or accumulation, and are optionally
included in the biophotonic materials of the present disclosure.  Exemplary
antimicrobials (or antimicrobial agent) are recited in U.S. Patent Application
Publications 20040009227 and 20110081530. Suitable antimicrobials for use in the
10  methods and compositions of the present disclosure include, but not limited to, hydrogen
peroxide, urea hydrogen peroxide, benzoyl peroxide, phenolic and chlorinated phenolic
and chlorinated phenolic compounds, resorcinol and its derivatives, bisphenolic
compounds, benzoic esters (parabens), halogenated carbonilides, polymeric
antimicrobial agents, thazolines, trichloromethylthioimides, natural antimicrobial agents

15  (also referred to as "natural essential oils"), metal salts, and broad-spectrum antibiotics.

Hydrogen peroxide (H.0») is a powerful oxidizing agent, and breaks down into water
and oxygen and does not form any persistent, toxic residual compound. A suitable range
of concentration over which hydrogen peroxide can be used in the biophotonic material
20 is from about 0.1% to about 3%, about 0.1 to 1.5%, about 0.1% to about 1%, about 1%,

less than about 1%.

Urea hydrogen peroxide (also known as urea peroxide, carbamide peroxide or
percarbamide) is soluble in water and contains approximately 35% hydrogen peroxide. A
25  suitable range of concentration over which urea peroxide can be used in the biophotonic
material of the present disclosure is less than about 0.25 %, or less than about 0.3%,
from 0.001 to 0.25%, or from about 0.3% to about 5%. Urea peroxide breaks down to
urea and hydrogen peroxide in a slow-release fashion that can be accelerated with heat or
photochemical reactions.
30
Benzoyl peroxide consists of two benzoyl groups (benzoic acid with the H of the
carboxylic acid removed) joined by a peroxide group. It is found in treatments for acne,

in concentrations varying from 2.5% to 10%. The released peroxide groups are effective
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at killing bacteria. Benzoyl peroxide also promotes skin turnover and clearing of pores,
which further contributes to decreasing bacterial counts and reduce acne. Benzoyl
peroxide breaks down to benzoic acid and oxygen upon contact with skin, neither of
which is toxic. A suitable range of concentration over which benzoyl peroxide can be

used in the matrix biophotonic is from about 2.5% to about 5%.

According to certain embodiments, the biophotonic material of the present disclosure
may optionally comprise one or more additional components, such as oxygen-rich
compounds as a source of oxygen radicals. Peroxide compounds are oxidants that
contain the peroxy group (R-O-O-R), which is a chainlike structure containing two
oxygen atoms, each of which is bonded to the other and a radical or some element. When
a biophotonic material of the present disclosure comprising an oxidant js illuminated
with light, the chromophores are excited to a higher energy state. When the
chromophores’ electrons return to a lower energy state, they emit photons with a lower
energy level, thus causing the emission of light of a longer wavelength (Stokes’ shift). In
the proper environment, some of this energy is transferred to oxygen or the reactive
hydrogen peroxide and causes the formation of oxygen radicals, such as singlet oxygen.
The singlet oxygen and other reactive oxygen species generated by the activation of the
biophotonic material are thought to operate in a hormetic fashion. That is, a health
beneficial effect that is brought about by the low exposure to a normally toxic stimuli
(e.g. reactive oxygen), by stimulating and modulating stress response pathways in cells
of the targeted tissues. Endogenous response to exogenous generated free radicals
(reactive oxygen species) is modulated in increased defense capacity against the
exogenous free radicals and induces acceleration of healing and regenerative processes.
Furthermore, activation of the oxidant may also produce an antibacterial cffect. The
extreme sensitivity of bacteria to exposure to free radicals makes the biophotonic

material of the present disclosure potentially a bactericidal composition.

Specific phenolic and chlorinated phenolic antimicrobial agents that can be used in the
disclosure include, but are not limited to: phenol; 2-methyl phenol; 3-methyl phenol; 4-
methyl phenol; 4-ethyl phenol; 2,4-dimethyl phenol; 2,5-dimethyl phenol; 3,4-dimethyl
phenol; 2,6-dimethyl phenol; 4-n-propyl phenol; 4-n-butyl phenol; 4-n-amyl phenol; 4-
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tert-amyl phenol; 4-n-hexyl phenol; 4-n-heptyl phenol; mono- and poly-alkyl and
aromatic halophenols; p-chlorophenyl; methy! p-chlorophenol; ethyl p-chlorophenol; n-
propyl p-chlorophenol; n-butyl p-chlorophenol; n-amyl p-chlorophenol; sec-amyl p-
chlorophenol; n-hexyl p-chlorophenol; cyclohexyl p-chlorophenol; n-heptyl p-
5  chlorophenol; n-octyl; p-chlorophenol; o-chlorophenol; methyl o-chlorophenol; ethyl o-
chlorophenol; n-propyl o-chlorophenol; n-butyl o-chlorophenol; n-amyl o-chlorophenol;
tert-amyl o-chlorophenol; n-hexyl o-chlorophenol; n-heptyl o-chlorophenol; o-benzyl p-
chlorophenol;  o-benxyl-m-methyl  p-chlorophenol;  o-benzyl-m,m-dimethyl  p-
chlorophenol; o-phenylethyl p-chlorophenol; o-phenylethyl-m-methyl p-chlorophenol;
10  3-methyl p-chlorophenol 3,5-dimethy! p-chlorophenol, 6-ethyl-3-methyl p-chlorophenol,
6-n-propyl-3-methyl p-chlorophenol; 6-iso-propyl-3-methyl p-chlorophenol; 2-ethyl-3,5-
dimethyl p-chlorophenol; 6-sec-butyl-3-methyl p-chlorophenol; 2-iso-propyl-3,5-
dimethyl p-chlorophenol; 6-diethylmethyl-3-methyl p-chlorophenol; 6-iso-propyl-2-
cthyl-3-methyl  p-chlorophenol;  2-sec-amyl-3,5-dimethyl  p-chlorophenol;  2-
15  diethylmethyl-3,5-dimethyl p-chlorophenol; 6-sec-octyl-3-methyl p-chlorophenol; p-
chloro-m-cresol p-bromophenol; methyl p-bromophenol; ethyl p-bromophenol; n-propyl
p-bromophenol; n-butyl p-bromophenol; n-amyl p-bromophenol; sec-amyl p-
bromophenol; n-hexyl p-bromophenol; cyclohexyl p-bromophenol; o-bromophenol; tert-
amy! o-bromophenol; n-hexyl o-bromophenol; n-propyl-m,m-dimethyl o-bromophenol;
20  2-phenyl phenol; 4-chloro-2-methyl phenol; 4-chloro-3-methyl phenol; 4-chloro-3,5-
dimethyl phenol; 2,4-dichloro-3,5-dimethylphenol; 3,4,5,6-tetabromo-2-methylphenol- ;
5-methyl-2-pentylphenol; 4-isopropyl-3-methylphenol; para-chloro-metaxylenol
(PCMX); chlorothymol; phenoxyethanol; phenoxyisopropanol; and 5-chloro-2-
hydroxydiphenylmethane.
25

Resorcinol and its derivatives can also be used as antimicrobial agents. Specific
resorcinol derivatives include, but are not limited to: methyl resorcinol; ethyl resorcinol;
n-propy! resorcinol; n-butyl resorcinol; n-amyl resorcinol; n-hexyl resorcinol; n-heptyl
resorcinol; n-octyl resorcinol; n-nonyl resorcinol; phenyl resorcinol; benzyl resorcinol;
30 phenylethyl resorcinol; phenylpropyl resorcinol; p-chlorobenzyl resorcinol; 5-chloro-
2,4-dihydroxydipheny! methane; 4'-chloro-2,4-dihydroxydiphenyl methane; 5-bromo-
2,4-dihydroxydiphenyl methane; and 4'-bromo-2,4-dihydroxydiphenyl methane.
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Specific bisphenolic antimicrobial agents that can be used in the disclosure include, but
are not limited to: 2,2-methylene bis-(4-chlorophenol); 2,4,4'trichloro-2'-hydroxy-
diphenyl ether, which is sold by Ciba Geigy, Florham Park, N.J. under the tradename

5  Triclosan®; 2,2'-methylene bis-(3,4,6-trichlorophenol); 2,2'-methylene bis-(4-chloro-6-
bromophenol); bis-(2-hydroxy-3,5-dichlorop- henyl) sulphide; and bis-(2-hydroxy-5-
chlorobenzyl)sulphide.

Specific benzoie esters (parabens) that can be used in the disclosure include, but are not
10 limited to:  methylparaben;  propylparaben;  butylparaben;  ethylparaben;
isopropylparaben; isobutylparaben; benzylparaben; sodium methylparaben; and sodium

propylparaben.

Specific halogenated carbanilides that can be used in the disclosure include, but are not
15 limited to: 3,4,4'-trichlorocarbanilides, such as  3-~(4-chlorophenyl)-1-(3,4-

dichlorphenyl)urea sold under the tradename Triclocarban® by Ciba-Geigy, Florham

Park, N.J.; 3-trifluoromethyl-4,4'-dichlorocarbanilide; and 3,3',4-trichlorocarbanilide.

Specific polymeric antimicrobial agents that can be used in the disclosure include, but
are not limited to: polyhexamethylene biguanide hydrochloride; and
20  poly(iminoimidocarbonyl iminoimidocarbonyl iminohexamethylene hydrochloride),

which is sold under the tradename Vantocil® IB.

Specific thazolines that can be used in the disclosure include, but are not limited to that
sold under the tradename Micro-Check®; and 2-n-octyl-4-isothiazolin-3-one, which is

25  sold under the tradename Vinyzene® 1T-3000 DIDP.
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Specific trichloromethylthioimides that can be used in the disclosure include, but are not
limited to: N-{trichloromethylthio)phthalimide, which is sold under the tradename
Fungitrol®; and N-trichloromethylthio-4-cyclohexene-1,2-dicarboximide, which is sold

under the tradename Vancide®.

Specific natural antimicrobial agents that can be used in the disclosure include, but are
not limited to, oils of: anise; lemon; orange; rosemary; wintergreen; thyme; lavender;
cloves; hops; tea tree; citronella; wheat; barley; lemongrass; cedar leaf; cedarwood;
cinnamon; fleagrass; geranium; sandalwood; violet; cranberry; eucalyptus; vervain;
10  peppermint; gum benzoin; basil; fennel; fir; balsam; menthol; ocmea origanuin; hydastis;
carradensis; Berberidaceac daceae; Ratanhiae longa; and Curcuma longa. Also included
in this class of natural antimicrobial agents are the key chemical components of the plant
oils which have been found to provide antimicrobial benefit. These chemicals include,
but are not limited to: anethol; catechole; camphene; thymol; eugenol; eucalyptol; ferulic
15 acid; farnesol; hinokitiol; tropolone; limonene; menthol; methyl salicylate; carvacol;
terpineol; verbenone; berberine; ratanhiae extract; caryophellene oxide; citronellic acid;

curcumin; nerolidol; and geraniol.

Specific metal salts that can be used in the disclosure include, but are not limited to, salts

20  of metals in groups 3a-5a, 3b-7b, and 8 of the periodic table. Specific examples of metal
salts include, but are not limited to, salts of: aluminum; zirconium; zinc; silver; gold;
copper; lanthanum; tin; mercury; bismuth; selenium; strontium; scandium; yttrium;
cerium; praseodymiun; neodymium; promethum; samarium; europium; gadolinium;
terbium; dysprosium; holmium; erbium; thalium; ytterbium; lutetium; and mixtures

25  thereof. An example of the metal-ion based antimicrobial agent is sold under the
tradename HealthShield®, and is manufactured by HealthShield Technology, Wakefield,
Mass.
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Specific broad-spectrum antimicrobial agents that can be used in the disclosure include,
but are not limited to, those that are recited in other categories of antimicrobial agents

herein.

Additional antimicrobial agents that can be used in the methods of the disclosure
include, but are not limited to: pyrithiones, and in particular pyrithione-including zinc
complexes such as that sold under the tradename Octopirox®; dimethyidimethylol
hydantoin, which is sold under the tradename Glydant®;
methylchloroisothiazolinone/methylisothiazolinone, which is sold under the tradename
Kathon CG®; sodium sulfite; sodium bisulfite; imidazolidinyl urea, which is sold under
the tradename Germall 115®; diazolidinyl urea, which is sold under the tradename
Germall 11®; benzyl alcohol v2-bromo-2-nitropropane-1,3-diol, which is sold under the
tradename Bronopol®; formalin or formaldehyde; iodopropenyl butylcarbamate, which
is sold under the tradename Polyphase P100®; chloroacetamide; methanamine;
methyldibromonitrile glutaronitrile (1,2-dibromo-2,4-dicyanobutane), which is sold
under the tradename Tektamer®; glutaraldehyde; 5-bromo-5-nitro-1,3-dioxane, which is
sold under the tradename Bronidox®; phenethyl alcohol; o-phenylphenol/sodium o-
phenylphenol sodium hydroxymethylglycinate, which is sold under the tradename
Suttocide A®; polymethoxy bicyclic oxazolidine; which is sold under the tradename
Nuosept C®; dimethoxane; thimersal; dichlorobenzyl alcohol; captan; chlorphenenesin;
dichlorophene; chlorbutanol; glyceryl laurate; halogenated diphenyl ethers; 2,4,4'-
trichloro-2'-hydroxy-diphenyl ether, which is sold under the tradename Triclosan® and
is available from Ciba-Geigy, Florham Park, N.J; and 2,2'-dihydroxy-5,5"-dibromo-
dipheny! ether.

Additional antimicrobial agents that can be used in the methods of the disclosure include
those disclosed by U.S. Pat. Nos. 3,141,321; 4,402,959; 4,430,381; 4,533,435;
4,625,026, 4,736,467, 4,855,139; 5,069,907, 5,091,102; 5,639,464, 5,853,883;
5,854,147; 5,894,042; and 5,919,554, and U.S. Pat. Appl. Publ. Nos. 20040009227 and
20110081530.
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(4) Optical properties of the Biophotonic Materials
In certain embodiments, biophotonic materials of the present disclosure are substantially
transparent or translucent. The % transmittance of the biophotonic material can be
measured in the range of wavelengths from 250 nm to 800 nm using, for example, a
Perkin-Elmer Lambda 9500 series UV-visible spectrophotometer. In some embodiments,
transmittance within the visible range is measured and averaged. In some other
embodiments, transmittance of the biophotonic material is measured with the
chromophore omitted. As transmittance is dependent upon thickness, the thickness of
each sample can be measured with calipers prior to loading in the spectrophotometer.
Transmittance values can be normalized according to
2 )

FT—corr(A» IZ) - [8—0', (R)fl]q = [FT-carr(As n )] g >

where t;=actual specimen thickness, t;=thickness to which transmittance measurements
can be normalized. In the art, transmittance measurements are usually normalized to 1

cm.

In certain embodiments, the biophotonic materials are substantially opaque. In these
embodiments, the biophotonic materials may include light transmitting structures such as
fibres, particles, networks, which are made of materials which can transmit light. The

light transmitting structures can be waveguides such as optical fibres.

In some embodiments, the biophotonic material has a transmittance that is more than
about 20%, 30%, 40%, 50%, 60%, 70%, or 75% within the visible range. In some
embodiments, the transmittance exceeds 40%, 41%, 42%, 43%, 44%, or 45% within the

visible range.

(5) Forms of the Biophotonic Materials
The biophotonic materials of the present disclosure may be in the form of a cohesive
film or matrix containing at least one chromophore. The cohesive film or matrix may be

a cohesive gel, or a paste, a putty, a semi-solid, or a solid.
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The biophotonic materials of the present disclosure may be deformable. They may be
elastic or non-elastic (i.e. flexible or rigid). The biophotonic materials, for example, may
be in a peel-off form (‘peelable’) to provide ease and speed of use. In certain
embodiments, the tear strength and/or tensile strength of the peel-off form is greater than
5 its adhesion strength. This may help handleability of the material. It will be recognized
by one of skill in the art that the properties of the peel-off biophotonic material such as
cohesiveness, flexibility, elasticity, tensile strength, and tearing strength, can be
determined and/or adjusted by methods known in the art such as by selecting suitable

thickening agents and adapting their relative ratios.

The biophotonic material may be in a pre-formed shape. In certain embodiments, the
pre-formed shape is in the form of, including, but not limited to, a film, a face mask, a
patch, a dressing, or bandage. In certain embodiments, the pre-formed shapes can be
customized for the individual user by trimming to size. In certain embodiments,
15  perforations are provided around the perimeter of the pre-formed shape to facilitate
trimming. In certain embodiments, the pre-shaping can be performed manually or by
mechanical means such as 3-D printing. In the case of the 3-D printing the size of the
area to be treated can be imaged, such as a wound or a face, then a 3-D printer
configured to build or form a cohesive biophotonic material to match the size and shape

20  of the imaged treatment area.

A biophotonic material of the disclosure can be configured with a shape and/or
size for application to a desired portion of a subject’s body. For example, the
biophotonic material can be shaped and sized to correspond with a desired portion of the

25  body to receive the biophotonic treatment. Such a desired portion of skin can be selected
from, but not limited to, the group consisting of a skin, head, forehead, scalp, nose,
cheeks, lips, ears, face, neck, shoulder, arm pit, arm, elbow, hand, finger, abdomen,
chest, stomach, back, buttocks, sacrum, genitals, legs, knee, feet, toes, nails, hair, any
boney prominences, and combinations thereof, and the like. Thus, the biophotonic

30  material of the disclosure can be shaped and sized to be applied to any portion of skin on
a subject’s body. For example, the biophotonic material can be sock, hat, glove or mitten
shaped. In embodiments where the biophotonic material is elastic or rigid, it can be

peeled-off without leaving any residue on the tissue.
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In certain embodiments, the biophotonic material is in the form of an elastic and peelable
face mask, which may be pre-formed. In other embodiments, the biophotonic material is
in the form of a non-elastic (rigid) face mask, which may also be pre-formed. The mask
can have openings for one or more of the eyes, nose and mouth. In a further
embodiment, the openings are protected with a covering, or the exposed skin such as on
the nose, lips or eyes are protected using for example cocoa butter. In certain
embodiments, the pre-formed face mask is provided in the form of multiple parts, e.g.,
an upper face part and a lower face part. In certain embodiments, the uneven proximity
of the face to a light source is compensated for, e.g., by adjusting the thickness of the
mask, or by adjusting the amount of chromophore in the different areas of the mask, or
by blocking the skin in closest proximity to the light. In certain embodiments, the pre-

formed shapes come in a one-size fits all form.

In certain aspects, the mask (or patch) is not pre-formed and is applied e.g., by spreading
a composition making up the mask (or patch), on the skin or target tissue, or
alternatively by spraying, smearing, dabbing or rolling the composition on target tissue.
It can then be converted to a peel-off form after application, by means such as, but not
limited to, drying, illumination with light, change in temperature or pH upon application
to the skin or tissue. The mask (or patch) can then be peeled off without leaving any

flakes on the skin or tissue, preferably without wiping or washing,

In certain aspects, the biophotonic material may have shape memory properties. For
example, the biophotonic material can include a shape memory material, such as a shape
memory polymer whose original shape is reverted to on activation by light. The original
shape can be a flat or concave configuration which allows the film/matrix to be readily
peeled off the tissue. The shape memory material may be included as a layer attached to

the biophotonic material, or integrated with the biophotonic material.

In certain aspects, the biophotonic material forms part of a composite and can include
fibres, particulates, non-biophotonic layers or biophotonic layers with the same or

different compositions.

In certain embodiments, the biophotonic material may comprise a plurality of

waveguides extending at least partially through the biophotonic material or contained at
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least partially within the biophotonic material. The waveguides can be attached to a light
source to thereby illuminate the biophotonic material from within. The biophotonic
material may further include the light source attached to the waveguides. The
waveguides can be optical fibres which can transmit light, not only from their ends, but
5 also from their body. For example, made of polycarbonate or polymethylmethacrylate or

any other suitable material.

In a different embodiment, the biophotonic material comprises a layer of a woven or
non-woven fabric dressing or a mask. Waveguides or a light source may be included
10  within the dressing or mask fabric. For example, the dressing or mask fabric can be in
the form of an envelope which receives the biophotonic material, and which comprises at

least one light emitting surface.

In certain aspects, the biophotonic material is formed as a filter. For example, the
15  biophotonic material can be made to have a shape and a size which can be connected to,
or spaced from, a light emitting surface of a lamp. In one embodiment, the lamp can be a
hand-held lamp such as a torch or a dentist’s curing lamp. The lamp with the biophotonic
filter can then be used to treat tissue sites of patient in a contacting or non-contacting
manner. In this embodiment, the filter has a body having a first end which is sized and
20  shaped to be connectable to a light emitting surface, and a second end shaped to treat

tissues.

In certain aspects, the biophotonic material is formed as a waveguide. In certain
embodiments, at least one chromophore is included in an elongate solid matrix having
25  good light propagation properties and appropriate mechanical properties. The waveguide
may be flexible. The waveguide can be shaped as an optical fibre. Such an optical fibre
can be connected to a light source, and the at least one chromophore in the cohesive
matrix activated by the light source to deliver therapeutic fluorescent light to hard to
reach places, such as internal cavities and periodontal pockets. Polymethylmethacrylate
30 s an example of an appropriate cohesive matrix for use as a biophotonic waveguide.
Such a waveguide may additionally include a coating to prevent light dissipation from

along its length.
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In other aspects, the biophotonic material comprising at least one chromophore and a
cohesive matrix is in the form of particulates. Material processing techniques known in
the art can be used to form particulates of any shape or size. These particulates can be
contained in semi-solid or liquid preparations. For example, such biophotonic
particulates can be used in skin preparations such as creams, emulsions to provide
therapeutic effect to the skin. In this case, a biocompatible solid matrix is used and can
be used to encapsulate all types of chromophores, even those not well tolerated by the

skin.

The biophotonic materials of the present disclosure may have a thickness of from about
0.1 mm to about 50 mm, about 0.5 mm to about 20 mm, or about 1 mm to about 10 mm.
It will be appreciated that the thickness of the biophotonic materials will vary based on
the intended use. In some embodiments, the biophotonic material has a thickness of from
about 0.1-1 mm. In some embodiments, the biophotonic material has a thickness of
about 0.5-1.5 mm, about 1-2 mm, about 1.5-2.5 mm, about 2-3 mm, about 2.5-3.5 mm,
about 3-4 mm, about 3.5-4.5 mm, about 4-5 mm, about 4.5-5.5 mm, about 5-6 mm,
about 3.5-6.5 mm, about 6-7 mm, about 6.5-7.5 mm, about 7-8 mm, about 7.5-8.5 mm,
about 8-9 mm, about 8.5-9.5, about 9-10 mm, about 10-11mm, about 11-12 mm, about
12-13 mm, about 13-14 mm, about 14-15 mm, about 15-16 mm, about 16-17 mm, about
17-18 mm, about 18-19 mm, about 19-20 mm, about 20-22mm, about 22-24mm, about
24-26mm, about 26-28mm, about 28-30mm, about 30-35mm, about 35-40mm, about 40-
45mm, about 45-50mm.

The tensile strength of the biophotonic materials will vary based on the intended use.
The tensile strength can be determined by performing a tensile test and recording the
force and displacement. These are then converted to stress (using cross sectional area)
and strain; the highest point of the stress-strain curve is the “ultimate tensile strength.” In
some embodiments, tensile strength can be characterized using a 500N capacity tabletop
mechanical testing system (#5942R4910, Instron®) with a SN maximum static load cell
(#102608, Instron). Pneumatic side action grips can be used to secure the samples
(#2712-019, Instron). In some embodiments, a constant extension rate (for example, of
about 2 mm/min) until failure can be applied and the tensile strength is calculated from
the stress vs. strain data plots. In some embodiments, the tensile strength can be

measured using methods as described in or equivalent to those described in American
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Society for Testing and Materials tensile testing methods such as ASTM D638, ASTM
D882 and ASTM D412.

In some embodiments, the biophotonic material has a tensile strength of from about 1-50

5 kPa, 1 to about 1000 kPa, 1 to about 500 kPa, 50 kPa to about 600 kPa. In some
embodiments, the tensile strength is from about 75 kPa to about 500 kPa, from about 100
kPa to about 200 kPa, 100-300 kPa, 400 kPa, from about 150 kPa to about 350 kPa, or
from about 200 kPa to about 300 kPa.

In some embodiments, the tensile strength is at least about 50 kPa, at least about 75 kPa,
at least about 100 kPa, at least about 150 kPa, at Jeast about 200 kPa, at least about 250
kPa, at least about 300 kPa, at least about 350 kPa, at least about 400 kPa, at least about
450 kPa, at least about 500 kPa, at least about 550 kPa or at least about 600 kPa.

[
o

15 In some embodiments, the tensile strength of the biophotonic material is up to about 8

MPa.

The tear strength of the biophotonic material will vary depending on the intended use.
The tear strength property of the biophotonic material can be tested using a 500N
20  capacity tabletop mechanical testing system (#5942R4910, Instron) with a SN maximum
static load cell (#102608, Instron). Pneumatic side action grips can be used to secure the
samples (#2712-019, Instron). Samples can be tested with a constant extension rate (for
example, of about 2 mm/min) until fajlure. In accordance with the invention, tear

strength is calculated as the force at failure divided by the average thickness (N/mm).

In some embodiments, the biophotonic material has a tear strength of from about 0.1
N/mm to about 1 N/mm. In some embodiments, the tear strength is from about 0.20
N/mm to about 0.40 N/mm, from about 0.25 N/mm to about 0.35 N/mm, from about
0.25 N/mm to about 0.45 N/mm, from about 0.35 N/mm to about 0.535 N/mm, from

30 about 0.45 N/mm to about 0.65 N/mm, from about 0.55 N/mm to about 0.75 N/mm,
from about 0.65 N/mm to about 0.85 N/mm, from about 0.75 N/mm to about 0.95
N/mm.
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In some embodiments, the tear strength is at least about 0.10 N/mm, at least about 0.15
N/mm, at least about 0.20 N/mm, at least about 0.25 N/mm, at least about 0.30 N/mm, at
least about 0.35 N/mm, at least about 0.40 N/mm, at [east about 0.45 N/mm, at least
about 0.55 N/mm or at least about 1 N/mm.

The adhesion strength of the biophotonic material will vary depending on the intended
use. Adhesion strength can be determined in accordance with ASTM D-3330-78, PSTC-
101 and is a measure of the force required to remove a biophotonic material from a test
panel at a specific angle and rate of removal. In some embodiments, a predetermined
10  size of a biophotonic material is applied to a horizontal surface of a clean glass test plate.
A hard rubber roller is used to firmly apply the piece and remove all discontinuities and
entrapped air. The free end of the piece of biophotonic material is then doubled back
nearly touching itself so that the angle of removal of the piece from the glass plate will
be 180 degrees. The free end of the piece of biophotonic material is attached to the
15  adhesion tester scale (€.g. an Instron tensile tester or Harvey tensile tester). The test plate
is then clamped in the jaws of the tensile testing machine capable of moving the plate
away from the scale at a predetermined constant rate. The scale reading in kg is recorded

as the biophotonic material is peeled from the glass surface.

20 In some embodiments, the adhesion strength can be measured by taking into account the
static friction of the biophotonic material. For some embodiments of the cohesive
biophotonic materials of the present disclosure, the adhesive properties are linked to
their levels of static friction, or stiction. In these cases, the adhesion strength can be
measured by placing the sample on a test surface and pulling one end of the sample at an

25  angle of approximately 0° (substantially parallel to the surface) whilst applying a known
downward force (e.g. a weight) on the sample and measuring the weight at which the
sample slips from the surface. The normal force F,, is the force exerted by each surtace
on the other in a perpendicular (normal) direction to the surface and is calculated by
multiplying the combined weight of the sample and the weight by the gravity constant

30 (@ (9.8m/s). The biophotonic material with the weight on top is then pulled away from
a balance until the biophotonic material slips from the surface and the weight is recorded
on the scale. The weight recorded on the scale is equivalent to the force required to
overcome the friction. The force of friction (Fy) is then calculated by multiplying the

weight recorded on the scale by g. Since Fi<pF, (Coulomb’s friction law), the friction
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coefficient pt can be obtained by dividing Fr/ F,,. The stress required to shear a material
from a surface (adhesion strength) can then be calculated from the friction coefficient, p,

by multiplying the weight of the material by the friction coefficient.

5 In some embodiments, the biophotonic material has an adhesion strength that is less than
its tensile strength. In some embodiments, the biophotonic material has an adhesion

strength that is less than its tear strength.

In some embodiments, the biophotonic material has an adhesion strength of from about
10  0.01 N/mm to about 0.60 N/mm. In some embodiments, the adhesion strength is from

about 0.20 N/mm to about 0.40 N/mm, or from about 0.25 N/mm to about 0.35 N/mm.

In some embodiments, the adhesion strength is less than about 0.10 N/mm, less than

about 0.15 N/mm, less than about 0.20 N/mm, less than about 0.25 N/mm, less than

about 0.30 N/mm, less than about 0.35 N/mm, less than about 0.40 N/mm, less than
15  about 0.45 N/mm, less than about 0.55 N/mm or less than about 0.60 N/mm.

(6) Methods of Use

The biophotonic materials of the present disclosure may have cosmetic and/or medical
20  benefits. They can be used to promote skin rejuvenation and skin conditioning, promote
the treatment of a skin disorder such as acne, eczema or psoriasis, promote tissue repair,
and promote wound healing including periodontitis pockets. They can be used to treat
acute inflammation. Acute inflammation can present itself as pain, heat, redness,
swelling and loss of function. It includes those seen in allergic reactions such as insect

25  bites e.g.; mosquito, bees, wasps, poison ivy, or post-ablative treatment.

Accordingly, in certain embodiments, the present disclosure provides a method for

treating acute inflammation.

30  In certain embodiments, the present disclosure provides a method for providing skin
rejuvenation or for improving skin condition, treating a skin disorder, preventing or
treating scarring, and/or accelerating wound healing and/or tissue repair, the method

comprising: applying a biophotonic material of the present disclosure to the area of the
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skin or tissue in need of treatment, and illuminating the biophotonic material with light
having a wavelength that overlaps with an absorption spectrum of the chromophore(s)

present in the biophotonic material.

In the methods of the present disclosure, any source of actinic light can be used. Any
type of halogen, LED or plasma arc lamp, or laser may be suitable. The primary
characteristic of suitable sources of actinic light will be that they emit light in a
wavelength (or wavelengths) appropriate for activating the one or more photoactivators
present in the composition. In one embodiment, an argon laser is used. In another
embodiment, a potassium-titanyl phosphate (KTP) laser (e.g. a GreenLight™ laser) is
used. In yet another embodiment, a LED lamp such as a photocuring device is the source
of the actinic light. In yet another embodiment, the source of the actinic light is a source
of light having a wavelength between about 200 to 800 nm. In another embodiment, the
source of the actinic light is a source of visible light having a wavelength between about
400 and 600 nm. In another embodiment, the source of the actinic light is a source of
visible light having a wavelength between about 400 and 700 nm. In yet another
embodiment, the source of the actinic light is blue light. In yet another embodiment, the
source of the actinic light is red light. In yet another embodiment, the source of the
actinic light is green light. Furthermore, the source of actinic light should have a suitable
power density. Suitable power density for non-collimated light sources (LED, halogen or
plasma lamps) are in the range from about 0.1 mW/cm® to about 200 mW/cm®. Suitable
power density for laser light sources are in the range from about 0.5 mW/cm? to about

0.8 mW/cm®.

In some embodiments of the methods of the present disclosure, the light has an energy at
the subject’s skin surface of between about 0.1 mW/cm? and about 500 mW/cm? or 0.1-
300 mW/cm?, or 0.1-200 mW/cm?, wherein the energy applied depends at least on the
condition being treated, the wavelength of the light, the distance of the skin from the
light source and the thickness of the biophotonic material. In certain embodiments, the
light at the subject’s skin is between about 1-40 mW/cm2, or 20-60 mW/cm®, or 40-80
mW/cmz, or 60-100 mW/cm?, or 80-120 mW/cm?, or 100-140 mW/cm?, or 30-180
mW/cm?, or 120-160 mW/cm?, or 140-180 mW/cm?, or 160-200 mW/cm?, or 110-240
mW/cm?, or 110-150 mW/em?, or 190-240 mW/cm?’.
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The activation of the chromophore(s) within the biophotonic material may take place
almost immediately on illumination (femto- or pico seconds). A prolonged exposure
period may be beneficial to exploit the synergistic effects of the absorbed, reflected and
reemitted light of the biophotonic material of the present disclosure and its interaction
with the tissue being treated. In one embodiment, the time of exposure to actinic light of
the tissue or skin or biophotonic material is a period between 1 minute and 5 minutes. In
another embodiment, the time of exposure to actinic light of the tissue or skin or
biophotonic material is a period between 1 minute and 5 minutes. In some other
embodiments, the biophotonic material is illuminated for a period between 1 minute and
3 minutes. In certain embodiments, light is applied for a period of 1-30 seconds, 15-45
seconds, 30-60 seconds, 0.75-1.5 minutes, 1-2 minutes, 1.5-2.5 minutes, 2-3 minutes,
2.5-3.5 minutes, 3-4 minutes, 3.5-4.5 minutes, 4-5 minutes, 5-10 minutes, 10-15
minutes, 15-20 minutes, or 20-30 minutes. The treatment time may range up to about 90
minutes, about 80 minutes, about 70 minutes, about 60 minutes, about 50 minutes, about
40 minutes or about 30 minutes. It will be appreciated that the treatment time can be
adjusted in order to maintain a dosage by adjusting the rate of fluence delivered to a
treatment area. For example, the delivered fluence may be about 4 to about 60 Jem?,
about 10 to about 60 J/cm?, about 10 to about 50 J/em?, about 10 to about 40 Jem?,
about 10 to about 30 J/cm?, about 20 to about 40 J/em?, about 15 J/em? to 25 J/lem?, or

about 10 to about 20 J/em®.

In certain embodiments, the biophotonic material may be re-illuminated at certain
intervals. In yet another embodiment, the source of actinic light is in continuous motion
over the treated arca for the appropriate time of exposure. In yet another embodiment,
the biophotonic composition may be illuminated until the biophotonic composition is at

least partially photobleached or fully photobleached.

In certain embodiments, the chromophore(s) in the cohesive matrix can be photoexcited
by ambient light including from the sun and overhead lighting. In certain embodiments,
the chromophore(s) can be photoactivated by light in the visible range of the
electromagnetic spectrum. The light can be emitted by any light source such as sunlight,
light bulb, an LED device, electronic display screens such as on a television, computer,
telephone, mobile device, flashlights on mobile devices. In the methods of the present

disclosure, any source of light can be used. For example, a combination of ambient light
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and direct sunlight or direct artificial light may be used. Ambient light can include

overhead lighting such as LED bulbs, fluorescent bulbs etc, and indirect sunlight.

In the methods of the present disclosure, the biophotonic material may be removed from
the skin following application of light. In some embodiments the biophotonic material is
peeled off from the skin following application of light. In some embodiments, the
biophotonic material is removed as a single piece from the skin following application of
light. In other embodiments, the biophotonic material is left on the tissue for an extended
period of time and re-activated with direct or ambient light at appropriate times to treat

the condition.

In certain embodiments of the method of the present disclosure, the biophotonic material
can be applied to the tissue, such as on the face, once, twice, three times, four times, five
times or six times a week, daily, or at any other frequency. The total treatment time can
be one week, two weeks, three weeks, four weeks, five weeks, six weeks, seven weeks,
eight weeks, nine weeks, ten weeks, eleven weeks, twelve weeks, or any other length of
time deemed appropriate. In certain embodiments, the total tissue area to be treated may
be split into separate areas (cheeks, forehead), and each area treated separately. For
example, the composition may be applied topically to a first portion, and that portion
illuminated with light, and the biophotonic composition then removed. Then the
composition is applied to a second portion, illuminated and removed. Finally, the

composition is applied to a third portion, illuminated and removed.

In certain embodiments, the biophotonic material can be used following wound closure
to optimize scar revision. In this case, the biophotonic material may be applied at regular

intervals such as once a week, or at an interval deemed appropriate by the physician.

In certain embodiments, the biophotonic material can be used following acne treatment
to maintain the condition of the treated skin. In this case, the biophotonic material may
be applied at regular intervals such as once a week, or at an interval deemed appropriate

by the physician.

In certain embodiments, the biophotonic material can be used following ablative skin

rejuvenation treatment to maintain the condition of the treated skin. In this case, the
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biophotonic material may be applied at regular intervals such as once a week, or at an

interval deemed appropriate by the physician.

In the methods of the present disclosure, additional components may optionally be

5 included in the biophotonic materials or used in combination with the biophotonic
materials. Such additional components include, but are not limited to, healing factors,
antimicrobials, oxygen-rich agents, wrinkle fillers such as botox, hyaluronic acid and
polylactic acid, fungal, anti-bacterial, anti-viral agents and/or agents that promote
collagen synthesis. These additional components may be applied to the skin in a topical

10  fashion, prior to, at the same time of, and/or after topical application of the biophotonic
materials of the present disclosure. Suitable healing factors comprise compounds that
promote or enhance the healing or regenerative process of the tissues on the application

site. During the photoactivation of a biophotonic material of the present disclosure, there

may be an increase of the absorption of molecules of such additional components at the

15  treatment site by the skin or the mucosa. In certain embodiments, an augmentation in the
blood flow at the site of treatment can observed for a period of time. An increase in the
lymphatic drainage and a possible change in the osmotic equilibrium due to the dynamic
interaction of the free radical cascades can be enhanced or even fortified with the
inclusion of healing factors. Healing factors may also modulate the biophotonic output

20  from the biophotonic composition such as photobleaching time and profile, or modulate
leaching of certain ingredients within the composition. Suitable healing factors include,

but are not limited to glucosamines, allantoins, saffron, agents that promote collagen
synthesis, anti-fungal, anti-bacterial, anti-viral agents and wound healing factors such as

growth factors.

) Skin Rejuvenation

The biophotonic material of the present disclosure may be useful in promoting skin
rejuvenation or improving skin condition and appearance. The dermis is the second layer
30  of skin, containing the structural elements of the skin, the connective tissue. There are
various types of connective tissue with different functions. Elastin fibers give the skin its

elasticity, and collagen gives the skin its strength.
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The junction between the dermis and the epidermis is an important structure. The
dermal-epidermal junction interlocks forming finger-like epidermal ridges. The cells of
the epidermis receive their nutrients from the blood vessels in the dermis. The epidermal
ridges increase the surface area of the epidermis that is exposed to these blood vessels

and the needed nutrients.

The aging of skin comes with significant physiological changes to the skin. The
generation of new skin cells slows down, and the epidermal ridges of the dermal-
epidermal junction flatten out. While the number of elastin fibers increases, their
structure and coherence decreases. Also the amount of collagen and the thickness of the

dermis decrease with the ageing of the skin.

Collagen is a major component of the skin's extracellular matrix, providing a structural
framework. During the aging process, the decrease of collagen synthesis and
insolubilization of collagen fibers contribute to a thinning of the dermis and loss of the

skin's biomechanical properties.

The physiological changes to the skin result in noticeable aging symptoms often referred
to as chronological-, intrinsic- and photo-ageing. The skin becomes drier, roughness and
scaling increase, the appearance becomes duller, and most obviously fine lines and
wrinkles appear. Other symptoms or signs of skin aging include, but are not limited to,
thinning and transparent skin, loss of underlying fat (leading to hollowed cheeks and eye
sockets as well as noticeable loss of firmness on the hands and neck), bone loss (such
that bones shrink away from the skin due to bone loss, which causes sagging skin), dry
skin (which might itch), inability to sweat sufficiently to cool the skin, unwanted facial
hair, freckles, age spots, spider veins, rough and leathery skin, fine wrinkles that

disappear when stretched, loose skin, a blotchy complexion.

The dermal-epidermal junction is a basement membrane that separates the keratinocytes
in the epidermis from the extracellular matrix, which lies below in the dermis. This
membrane consists of two layers: the basal lamina in contact with the keratinocytes, and
the underlying reticular lamina in contact with the extracellular matrix. The basal lamina
is rich in collagen type IV and laminin, molecules that play a role in providing a

structural network and bioadhesive properties for cell attachment.
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Laminin is a glycoprotein that only exists in basement membranes. It is composed of
three polypeptide chains (alpha, beta and gamma) arranged in the shape of an
asymmetric cross and held together by disulfide bonds. The three chains exist as
different subtypes which result in twelve different isoforms for laminin, including

Laminin-1 and Laminin-5.

The dermis is anchored to hemidesmosomes, specific junction points located on the
keratinocytes, which consist of a-integrins and other proteins, at the basal membrane
keratinocytes by type VII collagen fibrils. Laminins, and particularly Laminin-5,
constitute the real anchor point between hemidesmosomal transmembrane proteins in

basal keratinocytes and type VII collagen,

Laminin-5 synthesis and type VII collagen expression have been proven to decrease in
aged skin. This causes a loss of contact between dermis and epidermis, and results in the

skin losing elasticity and becoming saggy.

Recently another type of wrinkles, generally referred to as expression wrinkles, got
general recognition. These wrinkles require loss of resilience, particularly in the dermis,
because of which the skin is no longer able to resume its original state when facial
muscles which produce facial expressions exert stress on the skin, resulting in expression

wrinkles.

The biophotonic material of the present disclosure and methods of the present disclosure
promote skin rejuvenation. In certain embodiments, the biophotonic material and
methods of the present disclosure promote skin condition such as skin luminosity,
reduction of pore size, reducing blotchiness, making even skin tone, reducing dryness,
and tightening of the skin. In certain embodiments, the biophotonic material and
methods of the present disclosure promote collagen synthesis. In certain other
embodiments, the biophotonic material and methods of the present disclosure may
reduce, diminish, retard or even reverse one or more signs of skin aging including, but
not limited to, appearance of fine lines or wrinkles, thin and transparent skin, loss of
underlying fat (leading to hollowed cheeks and eye sockets as well as noticeable loss of

firmness on the hands and neck), bone loss (such that bones shrink away from the skin
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due to bone loss, which causes sagging skin), dry skin (which might itch), inability to
sweat sufficiently to cool the skin, unwanted facial hair, freckles, age spots, spider veins,
rough and leathery skin, fine wrinkles that disappear when stretched, loose skin, or a
blotchy complexion. In certain embodiments, the biophotonic material and methods of
the present disclosure may induce a reduction in pore size, enhance sculpturing of skin

subsections, and/or enhance skin translucence.

In certain embodiments, the biophotonic material may be used in conjunction with
collagen promoting agents. Agents that promote collagen synthesis (i.e., pro-collagen
synthesis agents) include amino acids, peptides, proteins, lipids, small chemical

molecules, natural products and extracts from natural products.

For instance, it was discovered that intake of vitamin C, iron, and collagen can
effectively increase the amount of collagen in skin or bone. See, e.g., U.S. Patent
Application Publication 20090069217. Examples of the vitamin C include an ascorbic
acid derivative such as L-ascorbic acid or sodium L-ascorbate, an ascorbic acid
preparation obtained by coating ascorbic acid with an emulsifier or the like, and a
mixture containing two or more of those vitamin Cs at an arbitrary rate. In addition,
natural products containing vitamin C such as acerola and lemon may also be used.
Examples of the iron preparation include: an inorganic iron such as ferrous sulfate,
sodium ferrous citrate, or ferric pyrophosphate; an organic iron such as heme iron,
ferritin iron, or lactoferrin iron; and a mixture containing two or more of those irons at
an arbitrary rate. In addition, natural products containing iron such as spinach or liver
may also be used. Moreover, examples of the collagen include: an extract obtained by
treating bone, skin, or the like of a mammal such as bovine or swine with an acid or
alkaline; a peptide obtained by hydrolyzing the extract with a protease such as pepsin,
trypsin, or chymotrypsin; and a mixture containing two or more of those collagens at an

arbitrary rate. Collagens extracted from plant sources may also be used.

Additional pro-collagen synthesis agents are described, for example, in U.S. Patent
Patents 7598291, 7722904, 6203805 , 5529769, etc, and U.S. Patent Application
Publications 20060247313, 20080108681, 20110130459, 20090325885, 20110086060,

etc.
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(i)  Skin disorders

The biophotonic materials and methods of the present disclosure may be used to treat
skin disorders that include, but are not limited to, erythema, telangiectasia, actinic
telangiectasia, psoriasis, skin cancer, pemphigus, sunburn, dermatitis, eczema, rashes,
impetigo, lichen simplex chronicus, rhinophyma, perioral dermatitis, pseudofolliculitis
barbae, drug eruptions, erythema multiforme, erythema nodosum, granuloma annulare,
actinic keratosis, purpura, alopecia areata, aphthous stomatitis, drug eruptions, dry skin,
chapping, xerosis, ichthyosis vulgaris, fungal infections, herpes simplex, intertrigo,
keloids, keratoses, milia, moluscum contagiosum, pityriasis rosea, pruritus, urticaria, and
vascular tumors and malformations. Dermatitis includes contact dermatitis, atopic
dermatitis, seborrheic dermatitis, nummular dermatitis, generalized exfoliative
dermatitis, and statis dermatitis. Skin cancers include melanoma, basal cell carcinoma,

and squamous cell carcinoma.

(iii) Acne and Acne Scars

The biophotonic materials and methods of the present disclosure may be used to treat
acne. As used herein, "acne" means a disorder of the skin caused by inflammation of
skin glands or hair follicles. The biophotonic materials and methods of the disclosure can
be used to treat acne at early pre-emergent stages or later stages where lesions from acne
are visible. Mild, moderate and severe acne can be treated with embodiments of the
biophotonic compositions and methods. Early pre-emergent stages of acne usually begin
with an excessive secretion of sebum or dermal oil from the sebaceous glands located in
the pilosebaceous apparatus. Sebum reaches the skin surface through the duct of the hair
follicle. The presence of excessive amounts of sebum in the duct and on the skin tends to
obstruct or stagnate the normal flow of sebum from the follicular duct, thus producing a
thickening and solidification of the sebum to create a solid plug known as a comedone.
In the normal sequence of developing acne, hyperkeratinazation of the follicular opening
is stimulated, thus completing blocking of the duct. The usual results are papules,
pustules, or cysts, often contaminated with bacteria, which cause secondary infections.
Acne is characterized particularly by the presence of comedones, inflammatory papules,
or cysts. The appearance of acne may range from slight skin irritation to pitting and even

the development of disfiguring scars. Accordingly, the biophotonic materials and
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methods of the present disclosure can be used to treat one or more of skin irritation,
pitting, development of scars, comedones, inflammatory papules, cysts,

hyperkeratinazation, and thickening and hardening of sebum associated with acne.

Some types of acne include, for example, acne vulgaris, cystic acne, acne atrophica,
bromide acne, chlorine acne, acne conglobata, acne cosmetica, acne detergicans,
epidemic acne, acne estivalis, acne fulminans, halogen acne, acne indurata, iodide acne,
acne keloid, acne mechanica, acne papulosa, pomade acne, premenstral acne, acne
pustulosa, acne scorbutica, acne scrofulosorum, acne urticata, acne varioliformis, acne
venenata, propionic acne, acne excoriee, gram negative acne, steroid acne, and

nodulocystic acne.

Some skin disorders present various symptoms including redness, flushing, burning,
scaling, pimples, papules, pustules, comedones, macules, nodules, vesicles, blisters,
telangiectasia, spider veins, sores, surface irritations or pain, itching, inflammation, red,

purple, or blue patches or discolorations, moles, and/or tumors.

The biophotonic materials and methods of the present disclosure may be used to treat
various types of acne. Some types of acne include, for example, acne vulgaris, cystic
acne, acne atrophica, bromide acne, chlorine acne, acne conglobata, acne cosmetica,
acne detergicans, epidemic acne, acne estivalis, acne fulminans, halogen acne, acne
indurata, iodide acne, acne keloid, acne mechanica, acne papulosa, pomade acne,
premenstral acne, acne pustulosa, acne scorbutica, acne scrofulosorum, acne urticata,
acne varioliformis, acne venenata, propionic acne, acne excoriee, gram negative acne,

steroid acne, and nodulocystic acne.

In certain embodiments, the biophotonic material of the present disclosure is used in
conjunction with systemic or topical antibiotic treatment. For example, antibiotics used
to treat acne include tetracycline, erythromycin, minocycline, doxycycline, which may
also be used with the compositions and methods of the present disclosure. The use of the
biophotonic material can reduce the time needed for the antibiotic treatment or reduce
the dosage.

(iv) Wound Healing
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The biophotonic materials and methods of the present disclosure may be used to treat
wounds, promote wound healing, promote tissue repair and/or prevent or reduce
cosmesis including improvement of motor function (e.g. movement of joints). Wounds
that may be treated by the biophotonic materials and methods of the present disclosure
include, for example, injuries to the skin and subcutaneous tissue initiated in different
ways (e.g., pressure ulcers from extended bed rest, wounds induced by trauma or
surgery, burns, ulcers linked to diabetes or venous insufficiency, wounds induced by
conditions such as periodontitis) and with varying characteristics. In certain
embodiments, the present disclosure provides biophotonic materials and methods for
treating and/or promoting the healing of, for example, burns, incisions, excisions,
lesions, lacerations, abrasions, puncture or penetrating wounds, surgical wounds,

contusions, hematomas, crushing injuries, amputations, sores and ulcers.

Biophotonic materials and methods of the present disclosure may be used to treat and/or
promote the healing of chronic cutaneous ulcers or wounds, which are wounds that have
failed to proceed through an orderly and timely series of events to produce a durable
structural, functional, and cosmetic closure. The vast majority of chronic wounds can be
classified into three categories based on their etiology: pressure ulcers, neuropathic

(diabetic foot) ulcers and vascular (venous or arterial) ulcers.

For example, the present disclosure provides biophotonic materials and methods for
treating and/or promoting healing of a diabetic ulcer. Diabetic patients are prone to foot
and other ulcerations due to both neurologic and vascular complications. Peripheral
neuropathy can cause altered or complete loss of sensation in the foot and/or leg.
Diabetic patients with advanced neuropathy lose all ability for sharp-dull discrimination.
Any cuts or trauma to the foot may go completely unnoticed for days or weeks in a
patient with neuropathy. A patient with advanced neuropathy loses the ability to sense a
sustained pressure insult, as a result, tissue ischemia and necrosis may occur leading to
for example, plantar ulcerations. Microvascular disease is one of the significant
complications for diabetics which may also lead to ulcerations. In certain embodiments,
biophotonic materials and methods of treating a chronic wound are provided here in,
where the chronic wound is characterized by diabetic foot ulcers and/or ulcerations due

to neurologic and/or vascular complications of diabetes.
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In other examples, the present disclosure provides biophotonic materials and methods for
treating and/or promoting healing of a pressure ulcer. Pressure ulcers include bed sores,
decubitus ulcers and ischial tuberosity ulcers and can cause considerable pain and
discomfort to a patient. A pressure ulcer can occur as a result of a prolonged pressure
applied to the skin. Thus, pressure can be exerted on the skin of a patient due to the
weight or mass of an individual. A pressure ulcer can develop when blood supply to an
area of the skin is obstructed or cut off for more than two or three hours. The affected
skin area can turn red, become painful and necrotic. If untreated, the skin can break open
and become infected. A pressure ulcer is therefore a skin ulcer that occurs in an area of
the skin that is under pressure from e.g. lying in bed, sitting in a wheelchair, and/or
wearing a cast for a prolonged period of time. Pressure ulcers can occur when a person is
bedridden, unconscious, unable to sense pain, or immobile. Pressure ulcers often occur
in boney prominences of the body such as the buttocks area (on the sacrum or iliac

crest), or on the heels of foot.

Additional types of wounds that can be treated by the biophotonic materials and methods
of the present disclosure include those disclosed by U.S. Pat. Appl. Publ. No.
20090220450, which is incorporated herein by reference.

There are three distinct phases in the wound healing process. First, in the inflammatory
phase, which typically occurs from the moment a wound occurs until the first two to five
days, platelets aggregate to deposit granules, promoting the deposit of fibrin and
stimulating the release of growth factors. Leukocytes migrate to the wound site and
begin to digest and transport debris away from the wound. During this inflammatory
phase, monocytes are also converted to macrophages, which release growth factors for

stimulating angiogenesis and the production of fibroblasts.

Second, in the proliferative phase, which typically occurs from two days to three weeks,
granulation tissue forms, and epithelialization and contraction begin. Fibroblasts, which
are key cell types in this phase, proliferate and synthesize collagen to fill the wound and
provide a strong matrix on which epithelial cells grow. As fibroblasts produce collagen,
vascularization extends from nearby vessels, resufting in granulation tissue. Granulation
tissue typically grows from the base of the wound. Epithelialization involves the

migration of epithelial cells from the wound surfaces to seal the wound. Epithelial cells
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are driven by the need to contact cells of like type and are guided by a network of fibrin
strands that function as a grid over which these cells migrate. Contractile cells called
myofibroblasts appear in wounds, and aid in wound closure. These cells exhibit collagen

synthesis and contractility, and are common in granulating wounds.

5
Third, in the remodeling phase, the final phase of wound healing which can take place
from three weeks up to several years, collagen in the scar undergoes repeated
degradation and re-synthesis. During this phase, the tensile strength of the newly formed
skin increases.
10

However, as the rate of wound healing increases, there is often an associated increase in
scar formation. Scarring is a consequence of the healing process in most adult animal
and human tissues. Scar tissue is not identical to the tissue which it replaces, as it is
usually of inferior functional quality. The types of scars include, but are not limited to,
15  atrophic, hypertrophic and keloidal scars, as well as scar contractures. Atrophic scars are
flat and depressed below the surrounding skin as a valley or hole. Hypertrophic scars are
elevated scars that remain within the boundaries of the original lesion, and often contain
excessive collagen arranged in an abnormal pattern. Keloidal scars are elevated scars that
spread beyond the margins of the original wound and invade the surrounding normal
20  skin in a way that is site specific, and often contain whorls of collagen arranged in an

abnormal fashion.

In contrast, normal skin consists of collagen fibers arranged in a basket-weave pattern,
which contributes to both the strength and elasticity of the dermis. Thus, to achieve a
25 smoother wound healing process, an approach is needed that not only stimulates

collagen production, but also does so in a way that reduces scar formation.

The biophotonic materials and methods of the present disclosure promote the wound
healing by promoting the formation of substantially uniform epithelialization; promoting
30 collagen synthesis; promoting controlled contraction; and/or by reducing the formation
of scar tissue. In certain embodiments, the biophotonic materials and methods of the
present disclosure may promote wound healing by promoting the formation of
substantially uniform epithelialization. In some embodiments, the biophotonic materials

and methods of the present disclosure promote collagen synthesis. In some other
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embodiments, the biophotonic materials and methods of the present disclosure promote
controlled contraction. In certain embodiments, the biophotonic materials and methods
of the present disclosure promote wound healing, for example, by reducing the formation

of scar tissue.

In the methods of the present disclosure, the biophotonic materials of the present
disclosure may also be used in combination with negative pressure assisted would

closure devices and systems.

In certain embodiments, the biophotonic material is kept in place for up to one, two or 3
weeks, and illuminated with light which may include ambient light at various intervals.
In this case, the composition may be covered up in between exposure to light with an

opaque material or left exposed to light.

(6) Kits
The present disclosure also provides kits for preparing a biophotonic material and/or
providing any of the components required for forming biophotonic materials of the

present disclosure.

In some embodiments, the kit includes containers comprising the components or
compositions that can be used to make the biophotonic materials of the present
disclosure. In some embodiments, the kit includes a biophotonic material of the present
disclosure. The different components making up the biophotonic materials of the present
disclosure may be provided in separate containers. For example, if the biophotonic
material is to include an oxygen-rich agent, the oxygen-rich agent is preferably provided
in a container separate from the chromophore. Examples of such containers are dual
chamber syringes, dual chamber containers with removable partitions, sachets with
pouches, and multiple-compartment blister packs. Another example is one of the
components being provided in a syringe which can be injected into a container of

another component.

In other embodiments, the kit comprises a systemic drug for augmenting the treatment of

the biophotonic material of the present disclosure. For example, the kit may include a
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systemic or topical antibiotic, hormone treatment (e.g. for acne trealment or wound

healing), or a negative pressure device.

In certain embodiments, the kit comprises a first component comprising a first
5  chromophore; and a second component comprising at least one thickening agent,
wherein the thickening agent can form a cohesive matrix when mixed with the first

component, when the mixture is applied to skin, or when illuminated with light.

In other embodiments, the kit comprises a means for applying the components of the

10  biophotonic materials.

In certain aspects, there is provided a container comprising a chamber for holding a
biophotonic material, and an outlet in communication with the chamber for discharging
the biophotonic material from the container, wherein the biophotonic material comprises
15  at least one chromophore in a carrier medium which can form a biophotonic material
after being discharged from the sealed chamber, for example on contact with skin or on
illumination with a light. The container can be a pressurized or non-pressurized spray

can.

20  In certain embodiments, the kit comprises a first component comprising the biophotonic
material or a non-cohesive form of the biophotonic material (‘precursor’), and the second
component comprises a dressing or a mask. The dressing or mask may be a porous or
semi-porous structure for receiving the biophotonic material. The dressing or mask may
also comprise woven or non-woven fibrous materials. The biophotonic material or its

25  precursor can be incorporated, such as by injection, into the dressing before the

biophotonic material takes on a cohesive form within the dressing or mask.

In certain embodiments of the kit, the kit may further comprise a light source such as a
portable light with a wavelength appropriate to activate the chromophore the biophotonic

30 material. The portable light may be battery operated or re-chargeable.

Written instructions on how to use the biophotonic materials in accordance with the
present disclosure may be included in the kit, or may be included on or associated with

the containers comprising the compositions or components making up the biophotonic
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materials of the present disclosure. The instructions can include information on how to
form the cohesive matrix from the thickening agent(s) or matrix precursors provided

with the kit.

Identification of equivalent biophotonic materials, methods and kits are well within the
skill of the ordinary practitioner and would require no more than routine

experimentation, in light of the teachings of the present disclosure.

Variations and modifications will occur to those of skill in the art after reviewing this
disclosure. The disclosed features may be implemented, in any combination and
subcombinations (including multiple dependent combinations and subcombinations),
with one or more other features described herein. The various features described or
illustrated above, including any components thereof, may be combined or integrated in
other systems. Moreover, certain features may be omitted or not implemented.
Examples of changes, substitutions, and alterations are ascertainable by one skilled in the
art and could be made without departing from the scope of the information disclosed
herein. All references cited herein are incorporated by reference in their entirety and

made part of this application.

Practice of the disclosure will be still more fully understood from the following
examples, which are presented herein for illustration only and should not be construed as

limiting the disclosure in any way.

EXAMPLES
Example I- Preparation of an exemplary cohesive biophotonic material
A cohesive biophotonic material was prepared according to an embodiment of the

present disclosure and as summarized in Table 1.

Table 1. Composition of a cohesive biophotonic material according to an embodiment of

the present disclosure.

Ingredients % in composition (wt/wt)
Water 60-95
Glycerine 5-15
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Propylene Glycol 2-6
Sodium hyaluronate 2-8

Urea peroxide 1-5
Glucosamine sulfate 0.5-4
Carbopol 0.1-2

First Chromophore 0.001-0.01
Second chromophore 0.001-0.01

Phase A was prepared by mixing water, eosin Y, rose bengal and glucosamine sulphate.
Phase B (water, glycerine, propylene glycol, urea peroxide, carbopol) was then added to
Phase A, and mixed until a light viscous liquid was obtained. Phase C (sodium
hyaluronate) was then added to the mixture, and mixed until a homogenous thick
cohesive gel was obtained. This cohesive homogenous gel was spread onto a flat surface,
covered with an aluminum sheet and allowed to dry for 24 hours. After 24 hours, the
resulting membrane was , easy to manipulate, and could be applied to the skin and
peeled off with little or no residue remaining. A 5-20% weight loss of the total weight of
the material was found to occur after drying for 24 hours. The membrane could be stored
between two layers of saran wrap, paraffin etc. On illumination with light (peak
wavelength between 400-470nm and a power density of about 30-150 mW/cm?) for 5
minutes at a distance of 5 cm from the light source, the film emitted fluorescent light
which was captured by a photospectrometer (SP-100 spectroradiometer (SP-100, ORB
Optronix) to measure the power density spectra versus wavelength and is illustrated in
Figure 3. The emitted fluorescent light was in the green, yellow and orange portions of
the electromagnetic spectrum. An at least partial photobleaching of the chromophores

was observed after 5 minutes of illumination.

Example 2 — Angiogenic potential of a biophotonic composition

The angiogenic potential of a biophotonic composition was evaluated using a human
skin model containing fibroblasts and keratinocytes. The composition was a transparent
gel comprising fluorescent chromophores, eosin Y and erythrosine. Briefly, the
biophotonic composition was placed on top of the human skin model such that they were
separated by a nylon mesh of 20 micron pore size. The composition was then irradiated

with blue light (‘activating light”) for 5 minutes at a distance of 10 cm from the light
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source. The activating light consisted of light emitted from an LED lamp having an
average peak wavelength of about 400-470 nm and a power density of about 30-150
mW/cm?. At a 10cm distance from the LEDs, the activating light had a power at the peak
wavelength of about 2-3 mW/cm*nm (about 2.5 mW/cm?/nm), an average power of
5  about 55-65 mW/cm? and a fluence in 5 minutes of irradiation of about 15-25 J/cm®
(about 16-20 J/cm?). Upon illumination with the activating light, the biophotonic
composition emitted fluorescent light, as measured using a SP-100 spectroradiometer
(SP-100, ORB Optronix) and illustrated in Figure 4. As the composition allowed the
activating light to pass therethrough, the skin model was illuminated substantially

10  simultaneously by both the activating light and the fluorescent light.

Since the biophotonic composition was in limited contact with the cells, the fibroblasts
and keratinocytes were exposed mainly to the activating light and the fluorescent light
emitted from the biophotonic composition. Conditioned media from the treated human
15 3D skin model were then applied to human aortic endothelial cells and diseased
microvascular endothelial cells from diabetic patients previously plated in Matrigel™.
The formation of tubes by endothelial cells was observed and monitored by microscopy
after 24 hours. The conditioned medium from 3D skin models treated with light
illumination induced endothelial tube formation in vitro, suggesting an indirect effect of
20  the light treatment (blue light and fluorescence) on angiogenesis via the production of
factors by fibroblasts and keratinocytes. Plain medium and conditioned medium of
untreated skin samples were used as a control, and did not induce endothelial tube

formation.

25  Example 3- Protein secretion and gene expression profiles of a biophotonic composition
Wounded and unwounded 3D human skin models (EpiDermFT™, MatTek Corporation)
were used to assess the potential of a composition to trigger distinct protein secretion and
gene expression profiles. The biophotonic composition comprised fluorescent
chromophores eosin Y and erythrosine. The composition was placed on top of wounded

30  and unwounded 3D human skin models cultured under different conditions (with growth
factors, 50% growth factors and no growth factors). The skin models and the
composition were separated by a nylon mesh of 20 micron pore size. Each skin model-
composition combination was then irradiated with blue light (‘activating light’) for 2

minutes by light having a profile similar to that described in Example 2. The
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fluorescence emission is shown in Figure 4. The controls consisted of 3D skin models

not illuminated with light.

Gene expression and protein secretion profiles were measured 24 hours post-light
exposure. Cytokine secretion was analyzed by antibody arrays (RayBio Human Cytokine
antibody array), gene expression was analyzed by PCR array (PAHS-013A,
SABioscience) and cytotoxicity was determined by GAPDH and LDH release. Results
(Tables 2 and 3) showed that the light treatment is capable of increasing the level of
protein secreted and gene expression involved in the early inflammatory phase of wound
healing in wounded skin inserts and in non-starvation conditions. Interestingly, the effect
of the light treatment on unwounded skin models has a much lower impact at the cellular
level than on wounded skin insert, which suggests an effect at the cellular effect level of
the light treatment. It seems to modulate the mediators involved in inflammation.

Cytotoxicity was not observed in the light treatments.

Table 2 — List of proteins with statistically significant difference secretion ratio between

treated and untreated control at day 3. Two arrows mean that the ratio was over 2 folds.

Medium 1X Medium 0.5X Medium 0X
Increase ENA78 p=0.04 " Angiogenin p=0.03 1
1I-1R4/ST2 p=0.02 11 CXCL16 p=0.04 1
MMP3 p=0.01 I
MCP-2 p=0.04 1
Decrease | BMP6 p=0.01 l BMP6 p=0.02 l
TNFa p=0.005 |

Table 3 — List of genes with statistically significant difference expression ratio between
treated and untreated control during the first 24 hours. Two arrows mean that the ratio

was over 2 folds.

Medium 1X Medium 0.5X Medium 0X

Increase | CTGF p=0.02 1 CTGF P=0.04 1 MMP3 p=0.007 11
ITGB3 p=0.03 1 ITGB3 p=0.05 1 LAMA1 p=0.03 1
MMPI1 p=0.03 1 MMP1 p=0.062 " ITGA2 p=0.03 1
MMP3 p=0.01 T MMP10 p=0.003 17
THBS1 P=0.02 1 MMP3 p=0.007 M

MMPS p=0.02 11
THBS1 p=0.03 1
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Decrease | HAS1 p=0.009 || NCAMI1 p=0.02 ||
NCAMI1 p=0.05 || VCAN p=0.02 l
VCAMI p=0.03 || LAMCI p=0.002 l
COL7A1 p=0.04 | COL6AL p=0.007 |
CTNNAI p=0.03 ] MMP7 p=0.003 i

Example 4 - Selecting concentration of chromophore in composition

The fluorescence spectra of biophotonic materials with different concentrations of
chromophores were investigated using a spectrophotometer and an activating blue light.
Exemplary fluorescence spectra of Eosin Y and Fluorescein are presented in Figures Sa
and 5b, respectively. It was found that emitted fluorescence from the chromophores
increase rapidly with increasing concentration but slows down to a plateau with further
concentration increase. Activating light passing through the composition decreases with
increasing chromophore composition as more light is absorbed by the chromophores.
Therefore, the concentration of chromophores in biophotonic materials of the present
disclosure can be selected according to a required ratio and level of activating light and
fluorescence treating the tissue based on this example. The thickness of the biophotonic
material can also be modulated to control the light treating the tissues, as well as the

optical properties of the composition such as transparency.

Example 5 — Synergistic combination of Eosin Y and Fluorescein

The photodynamic properties of (i) Fluorescein sodium salt at about 0.09 mg/mL, (ii)
Eosin Y at about 0.305 mg/mL, and (iii) a mixture of Fluorescein sodium salt at about
0.09 mg/mL and Eosin Y at about 0.305 mg/mL in a gel (comprising about 12%
carbamide peroxide), were evaluated. A flexstation 384 II spectrometer was used with
the following parameters: mode fluorescence, excitation 460 nm, emission spectra 465-
750 nm. The absorption and emission spectra are shown in Figures 6a and 6b,
respectively, which indicate an energy transfer between the chromophores in the
combination. It is to be reasonably inferred that this energy transfer can also occur in

biophotonic materials of the present disclosure.
Example 6 — Synergistic combination of Eosin Y, Fluorescein and Rose Bengal

The photodynamic properties of (i) Rose Bengal at about 0.085 mg/mL, (ii) Fluorescein

sodium salt at about 0.44 mg/mL final concentration, (ii) Eosin Y at about 0.305 mg/mL,
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and (iii) a mixture of (i), (ii) and (iii) in a gel (comprising about 12% carbamide
peroxide) (Set A), were evaluated. A flexstation 384 Il spectrometer was used with the
following parameters: mode fluorescence, excitation 460 nm, emission spectra 465-750
nm. The absorbance and emission spectra are shown in Figures 7a and 7b, respectively,
which indicate an energy transfer between the chromophores in the chromophore
combination. It is to be reasonably inferred that this energy transfer can also occur in

biophotonic materials of the present disclosure.

Energy transfer was also seen between: Eosin Y and Rose Bengal; Phloxine B and Eosin
Y; Phloxine B, Eosin Y and Fluorescein, amongst other combinations. It is to be
reasonably inferred that energy transfer can also occur in biophotonic materials of the
present disclosure.

Example 7 — Collagen formation potential of a biophotonic composition

A biophotonic composition comprising 0.01% eosin Y and 0.01% fluorescein in a carrier
matrix (1.8% carbopol gel) was evaluated for its potential to induce collagen formation.
Dermal human fibroblasts were plated in glass-bottomed dishes with wells (MatTek®).
There were approximately 4000 cells per well. After 48 hours, the glass-bottomed dishes
were inverted and the cells were treated through the glass bottom with (i) no light
(control), (ii) sunlight exposure for about 13 minutes at noon (control), (iii) the
composition applied to the glass well bottom on the other side of the cells (no light
exposure), (iv) the composition applied to the glass well bottom on the other side of the
cells and exposed to sunlight for about 13 minutes at noon, and (v) the composition
applied to the glass well bottom on the other side of the cells and illuminated with blue
light. In the case of (iii), (iv) and v), there was no direct contact between the cells and the
composition. In the case of (iv), the cells were exposed to emitted light from and through
the Eosin Y and Fluorescein composition when exposed to sunlight. A partial
photobleaching was observed in (iv) and total photobleaching in (v). After the treatment,
the cells were washed and incubated in regular medium for 48 hours. A collagen assay
was then performed on the supernatant using the Picro-Sirius red method. This involved
adding Sirius red dye solution in picric acid to the supernatant, incubating with gentle
agitation for 30 minutes followed by centrifugation to form a pellet. The pellet was
washed first with 0.IN HCl and then 0.5 N NaOH to remove free dye. After
centrifugation, the suspension was read at 540 nm for coilagen type I. The results are

shown in Table 4.
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Table 4 — A qualitative comparison of collagen type 1 concentration in a dermal human
fibroblast supernatant exposed to (i) no light (control), (ii) sunlight exposure for about 13
minutes at noon (control), (iii) any light emitted from the Eosin Y and Fluorescein
composition through a glass separation (no activating light exposure), (iv) any light
5 emitted from and through the Eosin Y and Fluorescein composition through a glass
separation when illuminated with sunlight exposure for about 13 minutes at noon, and
(v) light emitted from and through the composition through a glass separation when
illuminated with blue light. ++ indicates collagen levels about twice as high as +, and

+++ indicates collagen levels about three times as high as +,

10

20

25

No light
(control)

Sunlight
alone
{alone)

Eosin Y and
Fluorescein
—no light

Eosin Y and
Fluorescein —
sunlight

Eosin Y and
Fluorescein —
blue light

+

++

+++

+++

Collagen |+

formation

There was a statistical difference between the collagen levels induced by the Fosin Y
and Fluorescein composition exposed to sunlight compared to the no light and sunlight
alone controls. There was also a statistical difference between the collagen levels
induced by composition exposed to blue light compared to the no light and sunlight
alone controls. Collagen generation is indicative of a potential for tissue repair including
stabilization of granulation tissue and decreasing of wound size. It is also linked to
reduction of fine lines, a decrease in pore size, improvement of texture and improvement

of tensile strength of intact skin.

It is to be reasonably expected that the same or similar biophotonic effects can be
obtained with a cohesive biophotonic material of the present disclosure providing
substantially similar or equivalent light emission properties as the compositions

described in Examples 2, 3 and 7.

Example 8 — Preparation of an exemplary cohesive biophotonic material based on
silicone

Cohesive biophotonic membranes were made, according to embodiments of the present
disclosure, comprising a silicone membrane having incorporated therein chromophores,

specifically water soluble chromophores Eosin Y and Fluorescein. The biophotonic
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membranes were based on a colloidal system comprising an aqueous phase of
solubilized chromophores within a solid silicone phase (micro-emulsion). The cohesive
biophotonic membrane was made by mixing a base (B) comprising (i) dimethyl siloxane,
dimethylvinyl terminated, (ii) dimethylvinylated and trimethylated silica, and (iii) tetra
(trimethoxysiloxy) silane in ethyl benzene and with a curing agent (C) comprising (i)
dimethyl, methylhydrogen siloxane, (ii) dimethyl siloxane, dimethylvinyl terminated,
(iif) dimethylvinylated and trimethylated silica, and (iv) tetramethyl tetravinyl cyclotetra
siloxane in ethyl benzene (both in liquid form from a Sylgard® 184 silicone elastomer
kit, Dow Corning Corp, Ltd). When mixed at a ratio of 10 (B): 1 (C), the mixture cures
to an elastic material. The material obtained was a flexible and transparent/translucent
elastomer. A stabilizing agent was also used to stabilize the emulsion and avoid phase
separation. In one example, carboxymethyl cellulose (CMC) was used as the stabilizing

agent (about 2%). In another example, gelatin was used as the stabilizing agent.

In one embodiment, 9.4 g of the base was mixed with 0.94 g of the curing agent, and to
this was added 2 mL of 2% CMC solution (18 wt%) containing 0.327 mg (0.011 wt%
within the aqueous phase) of eosin Y and 0.327 mg (0.011 wt% within the aqueous
phase) of fluorescein. The whole mixture was emulsified vigorously for about 15
minutes and cast on a petri dish for curing at 35°C for about 16 hours forming a
translucent/transparent membrane comprising a silicone matrix with embedded droplets
of the chromophore in CMC phase. In another embodiment, 2mL of gelatin solution
(5%) was used as the stabilizing agent instead of CMC. This also formed a
translucent/transparent membrane comprising a silicone matrix with embedded droplets
of the chromophores in the gelatin phase. In both cases, a 2 mm thick membrane was
achieved, although it will be understood that the thickness of the membrane can be
controlled by the volume of cast solution. In both cases, the membranes could be applied

and removed from tissue (human skin) in one piece.

It will be appreciated that other stabilizing agents which can be used which include but
are not limited to methyl cellulose or hydroxyethylcellulose. Other concentrations of
gelatin can be used such as from about 1 to about 20 wt%. The total weight percent of

the aqueous phase can range from about 2 weight% to about 40 weight %.
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When the biophotonic membranes were illuminated with blue light, the chromophores
absorbed and emitted light. An at least partial photobleaching of the chromophores was
observed with time of illumination. When the water soluble fluorescent chromophores
were incorporated directly into the silicone (i.c. as a single phase), they did not absorb or
5  emit light. It is believed by the inventors that their inclusion in the silicone membrane as
an aqueous phase provided the appropriate medium to allow biophotonic activity.
Instead of a liquid phase, the water soluble chromophores could also be directly
surrounded by any other medium which allows the absorption and emission of light,
such as a gel or water, or adsorbed on fine solid particles such as, but not limited to,

10  silica and hydroxyapatite particles.

The above example can also be demonstrated using any other liposoluble polymers or

matrices, instead of silicone.

15  Example 9 — Preparation of an exemplary cohesive biophotonic material based on
gelatin
A cohesive biophotonic material was made, according to another embodiment of the
present disclosure, comprising a cohesive gelatin matrix incorporating therein
chromophores. In a typical preparation, 10 g of gelatin was dispersed in 50 mL of de-
20  ionized water then heated to around 65°C in a hot water bath under continuous stirring
until complete dissolution of gelatin. While the temperature was decreased to around
40°C, 0.5 mL of eosin Y solution (10.9 mg/mL) was added to the gelatin solution, and
the resulting gelatin solution (20% w/v) including eosin Y was cast on a petridish and
cooled down to room temperature to form a hydrogel membrane of gelatin containing
25  eosin Y. A transparent elastic membrane of 2 mm was obtained. The membrane could be
applied and removed from tissue in one piece. When the gelatin membrane was
illuminated with blue light, the chromophore absorbed and emitted light. An at least
partial photobleaching of the chromophore within the cohesive membrane was observed
after illumination. A similarly peelable membrane was also obtained with a gelatin
30  matrices having more than 5 wt%. Peelable biophotonic membranes having < about 5
weight % gelatin could be obtained by adding chemical cross-linkers such as
glutaraldehyde or glyoxal. Similar results were also obtained using chitosan as the

cohesive matrix instead of gelatin.
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Example 10 - Measurement of Tensile Strength

The tensile strength of certain embodiments of the silicone and gelatin-based cohesive
biophotonic materials formed according to Examples 8 and 9 were measured according
to the following method. Rectangular test samples of 50 mm x 10 mm having a 2 mm
thickness were prepared based on the silicone and gelatin membranes of Examples 8 and
9 as well the membranes without chromophore(s). Sample length, width and thickness
were verified at 3 points per dimension using a Vernier caliper and were used to

calculate the cross-section area of the samples.

Each end of the sample was tightly fixed between a clamp with a 15mm rubber grip
linked to a 1/16”” steel cable. This sample/clamp assembly was installed vertically in a
rigid scaffold made of steel tubes. The top cable was hung from a manual ratcheting
device for winching the top cable away from the bottom cable, and the bottom cable was
attached to a weight. The weight was loaded on a precision balance which was installed
vertically under the manual ratcheting device. The sample between the clamps was then
stretched at a steady slow rate using the winch. The force required to deform the sample
was measured by the decrease of weight measured on the balance relative to a baseline
length. The baseline was measured by relaxing the sample so that the weight measured
by the balance was maximal. The top cable was then pulled away from the bottom cable
via the ratcheting mechanism until a weight decrease was observed on the scale. This
point was considered baseline and the reading on the balance was recorded and the
length of the sample (distance between the clamps) was measured with a Vernier caliper.
This length was defined as the initial length of the sample. The ratchet was then
activated stepwise to stretch the sample with the balance reading and sample length
being recorded at every step until rupture of the sample. Absence of grip slippage was
verified by checking the stabilization of the measured weight and using visual indicators

on the samples.

Typical stress-strain curves for the silicone-based and the gelatin-based membranes are
shown in Figures 8a and 8b, respectively. The silicone membranes with and without
chromophores, and with different thickening agents, had substantially similar tensile
properties. The gelatin membranes with and without chromophores also had
substantially similar tensile properties. The gelatin-based membranes had a tensile

strength of about 0.01 MPa (£10%) (100 kPa) and an Elastic Modulus (slope of the
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stress/strain curve) of about 0.01 MPa (+10%) (100 kPa). The silicone-based membranes
were stiffer than the gelatin-based membranes and had an average Elastic Modulus of
about 1.11 MPa (£10%) (1110 kPa). This was well within the range reported in literature
of about 1.2-1.8 MPa) The measured tensile strength was 0.405MPa (826g) due to grip
slippage but is expected to be up to about 8 MPa based on literature reports on cured

silicone.

This methodology was based on a similar principle of operation as American Society for
Testing and Materials tensile testing methods such as ASTM D638, ASTM D882 and
ASTM D412. However, instead of a pneumatic force, in the present example, gravity

was used for sample extension.

Example 11 - Measurement of Adhesion Strength

The adhesion strength of certain embodiments of the biophotonic materials formed
according to Examples 8 and 9 were measured according to the following method.
Samples were prepared as described in Example 10. One end of each sample was fixed
to a clamp with a 15mm rubber grip linked to one end of a 1/16” steel cable. The other
end of the cable, via a low-friction pulley, was attached to a weight placed on a balance.
The sample was laid flat on the skin of an inside forearm of a volunteer. A known
weight, of surface area matching the sample, was then placed on the sample in order to
apply a homogenous and known downwards force on the sample contacting the skin.
The normal force F, (force exerted by each surface on the other in a perpendicular
direction to the surface) was calculated by multiplying the combined weight of the
sample and the weight on the sample by the gravity constant, g (9.8m/s?). The forearm,
with the sample loaded with the weight, was then pulled away from the cable until the
sample slipped from the skin surface. The weight recorded on the balance at this time
was calculated by multiplying g to obtain the force of friction (Fr) (force required to
overcome the friction between the sample and the skin). The friction coefficient of the

sample can then be calculated using Fi<pF, (Coulomb’s friction law).

On average, the silicone-based membranes had a friction coefficient of about 1.43, and
the gelatin-based membranes had a friction coefficient of about 1.04. These values can

be converted to the weight required to shear off a sample from the test surface by
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multiplying the friction coefficient by the sample weight. So, for the silicone-based
membranes, a weight of 1.50 g is required to shear-off the membranes from skin. From
Figure 8a, this is equivalent to an elongation of about 0.1% and is well below its tensile
strength. For the gelatin-based membranes, a weight of about 1.04 g was required to
shear-off the membranes from skin. From Figure 8b, this is equivalent to an elongation
of about 1.5% and is well below its tensile strength (equivalent to 24.12 g). Therefore,
all the silicone-based membranes and gelatin-based membranes of Examples 8 and 9

were peelable.

Example 12 — Demonstration of peelable nature of cohesive biophotonic materials of the
present disclosure

The biophotonic materials described in Examples 1, 8 and 9 were evaluated for
peelability by applying them to the skin of volunteers and peeling off by hand. All
membranes could be peeled off, reapplied and peeled off again without damage to the

membranes and without leaving residues on the volunteer skins.

Example 13 - Cell studies
Certain embodiments of the cohesive biophotonic materials of Example 8 were
evaluated for their ability to modulate inflammation, specifically cytokines IL6 and IL8.

HaCaT cells were used as an accepted in vitro module for assessing modulation of these

inflammatory cytokines. A non-toxic concentration of IFNY was used to modulate the

secretion of IL6 and I1L8 by the HaCaT cells.

Silicone membranes containing an aqueous phase of eosin y and fluorescein and
including either CMC or gelatin in the aqueous phase were evaluated. The anti-
inflammatory effect of Dexamethasone was used as a positive control at a concentration
of 5 uM. The materials were illuminated with blue light for 90 seconds at a distance of 5
cm at a fluence of about 11.5 J/em®. Cytokine quantification was performed by cytokine
ELISA on the culture supernatant 24 hours after treatment. The quantity of cytokine
secreted was normalized to cell viability. No toxic effect was observed for all the test
samples as measured by cell viability using a spectrophotometric evaluation of viable

cell number 24 hours after treatment. All of the membranes tested, produced a

downward modulation of IL6 and IL8 on IFNy stimulated HaCaT cells.
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It should be appreciated that the invention is not limited to the particular embodiments
described and illustrated herein but includes all modifications and variations falling

within the scope of the invention as defined in the appended claims.
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What is claimed is:

1.

3.

A topical biophotonic material comprising:
a cohesive matrix, and
at least one chromophore which can absorb and emit light from within the

biophotonic material, wherein the topical biophotonic material is elastic.

A topical biophotonic material comprising:

a cohesive matrix, and
at least one chromophore which can absorb and emit light from within the
biophotonic material, wherein a tear and/or a tensile strength of the topical
biophotonic material is greater than an adhesive strength of the topical

biophotonic material to a surface to which it is applied.

The topical biophotonic material of claim 1 or claim 2, wherein the topical

biophotonic material isa peelable film.

6.

The topical biophotonic material of claims I or claim 3, wherein the tear and/or
tensile strength of the biophotonic material is greater than an adhesive strength of

the topical biophotonic material to a surface to which it is applied.

The topical biophotonic material of claim 2, wherein the biophotonic material is

rigid.

The topical biophotonic material of any of claims 1 to 5, wherein the topical

biophotonic material is at least substantially translucent.

7.

The topical biophotonic material of any of claims 1 to 6, wherein the topical

biophotonic material has a translucency of at least about 40%, about 50%, about 60%,

about 70%, or about 80% in a visible range.
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8. The topical biophotonic material of any of claims 1 to 7, wherein the topical
biophotonic material has a thickness of about 0.1 mm to about 50 mm, about 0.5 mm to

about 20 mm, or about 1 mm to about 10 mm.

9. The topical biophotonic material of any of claims 1 to 8, wherein the topical

biophotonic material has a pre-formed configuration.

10.  The topical biophotonic material of claim 9, wherein the pre-formed
configuration is a shape and/or a size corresponding with a shape and/or a size of a body

part to which the topical biophotonic material can be applied.

11.  The topical biophotonic material of claim 10, wherein the body part is selected
from a head, scalp, forehead, nose, cheeks, ears, lip, face, neck, shoulder, arm pit, arm,
elbow, hand, finger, abdomen, chest, stomach, back, sacrum, buttocks, genitals, legs,

knee, feet, nails, hair, toes, boney prominences, and combinations thereof.

12.  The topical biophotonic material of any of claims 9 to 11, wherein the topical

biophotonic material is a mask.

13.  The topical biophotonic material of claim 12, wherein the mask is disposable.

14.  The topical biophotonic material of claim 12 or claim 13, wherein the mask is a

face mask having at least one opening for the eyes, nose or mouth.

15.  The topical biophotonic material of any of claims 9 to 11, wherein the pre-
formed configuration is a shape and/or a size corresponding with a shape and/or a size of

a light source or lamp to which the topical biophotonic material can be attached.

16.  The topical biophotonic material of any of claims 1 to 15, wherein the topical
biophotonic material can be removed without leaving substantially any residue on a

surface to which the topical biophotonic material is applied.

17.  The topical biophotonic material of any of claims 1 to 16, wherein the

chromophore can absorb and/or emit light within the visible range.
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18.  The topical biophotonic material of any of claims 1 to 17, wherein the

chromophore can emit light from around 500 nm to about 700 nm.

5 19. The topical biophotonic material of any of claims 1 to 18, wherein the

chromophore can at least partially photobleach when illuminated with light.

20.  The topical biophotonic material of any of claims 1 to 19, wherein the

chromophore is a xanthene dye.

10
21.  The topical biophotonic material of claim 20, wherein the xanthene dye is
selected from Eosin Y, Erythrosine B, Fluorescein, Rose Bengal and Phloxin B.
22.  The topical biophotonic material of any of claims 1 to 21, wherein the at least
one chromophore is within the cohesive matrix.

15

23.  The topical biophotonic material of any of claims 1 to 22, wherein the cohesive

matrix is in particulate form.

24,  The topical biophotonic material of any of claims 1 to 23, wherein the cohesive

20  matrix comprises at least one polymer.

25.  The topical biophotonic material of claim 24, wherein the polymer is selected
from a cross-linked polvacrylic polymer, a hyaluronate, a hydrated polymer, a
liposoluble polymer and a hydrophilic polymer.

25
26.  The topical biophotonic material of claim 24 or 25, wherein the cohesive matrix

comprises sodium hyaluronate.

27.  The topical biophotonic material of claim 26, wherein sodium hyaluronate is

30  present in an amount of about 2 wt% to about 8 wt%.

28.  The topical biophotonic material of any of claims 24 to 27, wherein the cohesive

matrix is a liposoluble polymer.
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29.  The topical biophotonic material of claim 28, wherein the chromophore is water

soluble and is within an aqueous phase within the liposoluble polymer.

30.  The topical biophotonic material of claim 29, wherein the aqueous phase is a

liquid or a gel.

5 31. The topical biophotonic material of any of claims 28 to 30, wherein the

liposoluble polymer is silicone.

32.  The topical biophotonic material of any of claims 28 to 31, further comprising a

stabilizing agent for stabilizing the aqueous phase.

33.  The topical biophotonic material of any of claims 1 to 32, further comprising an

10  oxygen-rich compound.

34.  The topical biophotonic material of claim 33, wherein the oxygen-rich compound

is selected from hydrogen peroxide, carbamide peroxide and benzoyl peroxide.

35. A topical biophotonic material comprising:
a cohesive matrix, and
15 at least one chromophore which can absorb and emit light from within the

biophotonic material, wherein the topical biophotonic material is a mask or a dressing.
36.  The topical biophotonic material of claim 35, wherein a tear and/or a tensile
strength of the topical biophotonic material is greater than an adhesive strength of the

20 topical biophotonic material to a surface to which it is applied.

37.  The topical biophotonic material of claim 35 or claim 36, wherein the topical

biophotonic material is elastic.

25 38.  The topical biophotonic material of claim 37, wherein the topical biophotonic

material is a peelable film.

39.  The topical biophotonic material of claim 35 or claim 36, wherein the topical

biophotonic material is rigid.
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40. The topical biophotonic material of any of claims 35 to 39, wherein the topical

biophotonic material is at least substantially translucent.

41.  The topical biophotonic material of any of claims 35 to 40, wherein the topical
biophotonic material has a translucency of at least about 40%, about 50%, about 60%,

about 70%, or about 80% in a visible range.

42 The topical biophotonic material of any of claims 35 to 41, wherein the topical
biophotonic material has a thickness of about 0.1 mm to about 50 mm, about 0.5 mm to

about 20 mm, or about 1 mm to about 10 mm.

43.  The topical biophotonic material of any of claims 35 to 42, wherein the topical

biophotonic material has a pre-formed configuration.

44,  The topical biophotonic material of claim 43, wherein the pre-formed
configuration is a shape and/or a size corresponding with a shape and/or a size of a body

part to which the topical biophotonic material can be applied.

45.  The topical biophotonic material of claim 44, wherein the body part is selected
from a head, scalp, forehead, nose, cheeks, ears, lip, face, neck, shoulder, arm pit, arm,
elbow, hand, finger, abdomen, chest, stomach, back, sacrum, buttocks, genitals, legs,

knee, feet, nails, hair, toes, boney prominences, and combinations thereof.

46.  The topical biophotonic material of any of claims 35 to 43, wherein the mask is a

face mask having at least one opening for the eyes, nose or mouth.

47.  The topical biophotonic material of any of claims 35 to 45, wherein the dressing

is a wound dressing.

48. The topical biophotonic material of any of claims 35 to 47, wherein the

biophotonic material is reusable or disposable.
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49.  The topical biophotonic material of any of claims 35 to 48, wherein the topical
biophotonic material can be removed without leaving substantially any residue on a

surface to which the topical biophotonic material is applied.

5 50. The topical biophotonic material of any of claims 35 to 49, wherein the

chromophore can absorb and/or emit light within the visible range.

51.  The topical biophotonic material of any of claims 35 to 50, wherein the
chromophore can emit light from around 500 nm to about 700 nm.

10
52.  The topical biophotonic material of any of claims 35 to 51, wherein the

chromophore can at least partially photobleach when illuminated with light.

53.  The topical biophotonic material of any of claims 35 to 52, wherein the

15 chromophore is a xanthene dye.

54.  The topical biophotonic material of claim 53, wherein the xanthene dye is

selected from Eosin Y, Erythrosine B, Fluorescein, Rose Bengal and Phloxin B.

55.  The topical biophotonic material of any of claims 35 to 54, wherein the at least

20  one chromophore is within the cohesive matrix.

56.  The topical biophotonic material of any of claims 35 to 55, wherein the cohesive

matrix is in particulate form.

25 57 The topical biophotonic material of any of claims 35 to 56, wherein the cohesive

matrix comprises at least one polymer.

58.  The topical biophotonic material of any of claims 35 to 57, further comprising an

oxygen-rich compound.

59.  The topical biophotonic material of claim 58, wherein the oxygen-rich compound

is selected from hydrogen peroxide, carbamide peroxide and benzoyl peroxide.
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60.  Use of the topical biophotonic material of any of claims 1 to 34, or claims 35 to

59, as a mask, a dressing or a fiiter.

61.  Use of the topical biophotonic material of any of claims 1 to 34, or claims 35 to

59, for cosmetic or medical treatment of tissue,

62.  The use of claim 61, wherein the cosmetic treatment includes skin rejuvenation
and conditioning, and medical treatment includes wound healing, periodontitis treatment,

and treatment of skin conditions.

63. The use of claim 62, wherein the skin conditions comprise acne, eczema,

psoriasis or dermatitis.

64.  Use of the topical biophotonic material of any of claims 1 to 34, or claims 35 to

59, for modulating inflammation.

65.  Use of the topical biophotonic material of any of claims 1 to 34, or claims 35 to

59, for promoting angiogenesis.

66. A method for biophotonic treatment of a skin disorder comprising:

placing a topical biophotonic material over a target skin tissue, wherein
the topical biophotonic material is elastic and comprises at least one
chromophore and a cohesive matrix; and

illuminating said topical biophotonic material with light having a
wavelength that overlaps with an absorption spectrum of the at least one
chromophore;
wherein said biophotonic material emits fluorescence at a wavelength and

intensity that promotes healing of said skin disorder.

67. A method for biophotonic treatment of a skin disorder comprising:
placing a topical biophotonic material over a target skin tissue, wherein
the biophotonic material comprises at least one chromophore and a cohesive

matrix, and wherein a tear and/or tensile strength of the topical biophotonic
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material is greater than an adhesive strength of the topical biophotonic material to
a surface to which it is applied; and
illuminating said topical biophotonic material with light having a
wavelength that overlaps with an absorption spectrum of the at least one
5 chromophore;
wherein said biophotonic material emits fluorescence at a wavelength and

intensity that promotes healing of said skin disorder.

68. The method of claim 66 or claim 67, wherein the skin disorder is selected from

10  acne, eczema, psoriasis or dermatitis.

69. A method for biophotonic treatment of acne comprising:
placing a topical biophotonic material over a target skin tissue, wherein
the topical biophotonic material is elastic and comprises at least one
15 chromophore and a cohesive matrix; and
illuminating said biophotonic material with light having a wavelength that
overlaps with an absorption spectrum of the at least one chromophore;
wherein said topical biophotonic material emits fluorescence at a wavelength and
intensity that treats the acne.
20
70. A method for biophotonic treatment of acne comprising:
placing a topical biophotonic matertal over a target skin tissue, wherein the
topical biophotonic material comprises at least one chromophore and a cohesive matrix,
and wherein a tear and/or tensile strength of the topical biophotonic material is greater
25 than an adhesive strength of the topical biophotonic material to a surface to which it is
applied; and
illuminating said biophotonic material with light having a wavelength that
overlaps with an absorption spectrum of the at least one chromophore;
wherein said topical biophotonic material emits fluorescence at a wavelength and

30 intensity that treats the acne.

71. A method for promoting wound healing comprising:
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72.

73.

74.

placing a topical biophotonic material over or within a wound, wherein
the topical biophotonic material is elastic and comprises at least one
chromophore and a cohesive matrix; and

illuminating said biophotonic material with light having a wavelength that
overlaps with an absorption spectrum of the at least one chromophore;
wherein said topical biophotonic material emits fluorescence at a wavelength and

intensity that promotes wound healing.

A method for promoting wound healing comprising:

placing a topical biophotonic material over or within a wound, wherein
the topical biophotonic material comprises at least one chromophore and a
cohesive matrix; and wherein a tear and/or tensile strength of the topical
biophotonic material is greater than an adhesive strength of the topical
biophotonic material to a surface to which it is applied; and

illuminating said biophotonic material with light having a wavelength that
overlaps with an absorption spectrum of the at least one chromophore;
wherein said topical biophotonic material emits fluorescence at a wavelength and

intensity that promotes wound healing.

A method for promoting skin rejuvenation comprising:

placing a topical biophotonic material over a target skin tissue, wherein
the topical biophotonic material is elastic and comprises at least one
chromophore and a cohesive matrix; and

illuminating said biophotonic material with light having a wavelength that
overlaps with an absorption spectrum of the at least one chromophore;
wherein said topical biophotonic material emits fluorescence at a wavelength and

intensity that promotes skin rejuvenation.

A method for promoting skin rejuvenation comprising:

placing a topical biophotonic material over a target skin tissue, wherein
the topical biophotonic material comprises at least one chromophore and a
cohesive matrix; and wherein a tear and/or tensile strength of the topical
biophotonic material is greater than an adhesive strength of the topical

biophotonic material to a surface to which it is applied; and

-7 6_



WO 2014/138930 PCT/CA2014/000261

illuminating said biophotonic material with light having a wavelength that
overlaps with an absorption spectrum of the at least one chromophore;
wherein said topical biophotonic material emits fluorescence at a wavelength and

intensity that promotes skin rejuvenation.

5
75.  The method of any of claims 66 to 74, wherein the biophotonic material is a
mask or a dressing.
76. A method for promoting skin rejuvenation comprising:
10 placing a topical biophotonic material on a target skin tissue, wherein the topical

biophotonic material is a mask and comprises at least one chromophore and a cohesive
matrix; and

illuminating said biophotonic material with light having a wavelength that

overlaps with an absorption spectrum of the at least one chromophore; wherein said

15 topical biophotonic material emits fluorescence at a wavelength and intensity that

promotes skin rejuvenation.

77.  The method of claim 76, wherein the mask is a face mask having at least one

opening for the eyes, nose or mouth.

20
78. A method for promoting wound healing comprising:
placing a topical biophotonic material over or within a wound, wherein the
topical biophotonic material is a dressing comprising at least one chromophore and a
cohesive matrix; and
25 illuminating said biophotonic material with light having a wavelength that

overlaps with an absorption spectrum of the at least one chromophore; wherein said
topical biophotonic material emits fluorescence at a wavelength and intensity that

promotes wound healing.

30 79. A method for preventing or treating scars comprising:
placing a topical biophotonic material over a scar or a wound, wherein the topical
biophotonic material is a membrane comprising at least one chromophore and a cohesive

matrix; and
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illuminating said biophotonic material with light having a wavelength that
overlaps with an absorption spectrum of the at least one chromophore; wherein said
topical biophotonic material emits fluorescence at a wavelength and intensity that

promotes wound healing.

80.  The method of any of claims 66 to 79, wherein the biophotonic material is

removed after illumination.

81.  The method of any of claims 66 to 80, wherein the biophotonic material is

peelable and is peeled off.

82.  The method of any of claims 66 to 79, wherein the biophotonic material is left in

place after illumination for re-illumination.

83.  The method of any of claims 66 to 82, wherein the chromophore at least partially

photobleaches after illumination.

84.  The method of any of claims 66 to 83 wherein the biophotonic material is

illuminated until the chromophore is at least partially photobleached.

85.  The method of any of claims 66 to 84, wherein the chromophore can absorb

and/or emit light in the visible range.

86.  The method of any of claims 66 to 85, wherein the chromophore is a xanthene

dye.

87. The method of any of claims 66 to 86, wherein the xanthene dye is selected from

Eosin Y, Erythrosine B, Fluorescein, Rose Bengal and Phloxin B.
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[0080]  (a) AEfA[A

[0081] A& WA AT LRI A4 (B ) (TR Tkl s “e 6 H#17)
o A] DU e R B R (A2 F e ek R ARGk B R R &) .
AT 6 A TR T D R AT A 2 A TR (GRAS) o« A RIS, ks e 4l
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S 52 PEAS R BF B 6T R P LLELEE AE A R B I AP0k, TR — S8 S2 5] B o
JeTE LRI MR T, FR A S A S .

[0082]  7E—LLSLyaf H, AR B I AWM RV FE S — AR ], fE RSO R A 5
BSEATCEE o 7E— 2L STt s b, 55— A LA 70 m] LG8 3 B A A9 AR A, e KR
£ 380-800nm. 380-700.400—-800 B, 380-600nm ZbWR UKL . 78 Ho e Seiatsl v, 85— At A K
K#] 200-800nm. 200-700nm. 200-600nm B 200-500nm ZbWL UK . 7E—AN S fs| p, 45—k
FAE B K K2 200-600nm ZEWR I, 7 — L2 S2j o], 55— A A IR ISR KK 29 200-300nm.
250-350nm. 300-400nm+ 350-450nm- 400-500nm. 450-650nm. 600-700nm+ 650-750nm
700-800nm {1

[0083]  PARAAUH I EL AN 51 ROZ IR 1S, B AR B ARk 22 Ve n] Ge i 4 A A 1)
JA A B A2 A PR, TE A R B g, AR FH R Ik / BORSEK (BO6iE) 5
AR AR BRI R K (BOREE ) AXT R,

[0084]  AKFHFTAAEYDCFMEI A& ZE/b—MeEal. A4 anEid s g
B 38 I E IR A, I SRS R — A AT IR B E . X AIE T AR T s o
5/ BOEFPEAE A FRA YU AT REME . Rk, 75— S8 ST v, AR B (AP0 44 R
AFE—F L B, MR P2 - A FMEN, AR A RAERELE.
IR RO LR BE = R, ST — P AT B AR, I ol R, ORI AR
AEF (AT AR BRI R4 AR B A (LA TRERONEE A
) o ILHRAE B RS 1) RN 3 (A MR L T IR A B2 A A B A DGR FRE . Rl 2,
1 2 18] () B B 3l AR T s BB WA 1 R0 S DY vl A e o B AT AR B S . B Bl
Ui, B R B R AR, A A G I R S0 M-S A2 AR AR A F IR OEIE EE (F 1D .
[0085] A i S /D> BRI B 52 A% ek o P 3 IIn P R A5 25w B 446 7, FICUERH T B
BEEBOSRE. B 2 &0 HAm T LR © U T AR R B RS2 AR TR U (8] TS K 1
AR

[o086] AT IREIREE LA, a4 A BB A R AT FIRISOE TR0 R 5 611 g8
BEAh, e A A 1 5 i 5 52 A AR 8 F IR IO B TS 2 R B SR 2, R A A e Re
HIFHE R R B 4h 2R A A

[0087]  fE-—SEsLya s, AR AV G Bl — D AR A GE] . A BESLE ]
W, AR A R R SHEE S 8 A B F R OGS 2 & K2 80% .50 % .40 % .30%
20% 8 10% o fE— Ll , SE—E AR RS S8 A RioLE s> ES
K2y 20% . fE—LEsjff b, F—E A H MR FHEE S FE AR NRVOLERDES
1-10%.5-15%.10-20 % 15-25 % . 20-30 % . 2535 % » 30-40 % . 35-45 % . 50-60 % . 5565 %
8% 60-70% .

[0088] AR HHPITIAR 1) %6 Yo il B8 AR GIE VY 2 — B KA T (FWQW) Bl & () g
A A 1 S R S T - B2 A AR 8 T IR KV R K B S bl o, B 1 R T
A A T R 52 A A £ T B VA — A RSO T AN R S o 52 A A= £ [ IR USCTG E 14) DE 1E FWQM
se K2 60nm (515nm %2 K%y 576nm) o HEARA & GG 5 5248 A A RO E S KL
40nm ( M 515nm % K%y 555nm) o R, HS % 7] LAt 5N 40nm/60nm x 100 = 66. 6% .
[0089]  7F— LS o) b, 5 A 8 A A0 AT WK v N R AR R A — L S i 1)

15




ON 105163759 A W BB B 9/34 T

HH B AR R T R A K B B — A A (R W VAL I8 K AR T ke T B G, YR AE K 2 50-250
25-150 B 10-100nm [ 78 F 4 .

[o090] HE—AGHKNTELEVLFMEIEEN KL 0.001-40%. HIF/EE A H
I, 8 2 AR WA R B B K40 0. 001-40% . E— S fa] h, —E A Y
MG F AR E B K2 0. 001-3%.0. 001-0. 01 %.0. 005-0. 1 %.0. 1-0. 5%.0. 5-2 % .
1-5 %.2.5-7.5 %.5-10 %.7.5-12.5 %.10-15 %, 12. 5-17. 5 %.15-20 %.17. 5-22.5 %
20-25%.22. 5-27. 5% .25-30% . 27. 5-32. 5% .30-35% . 32. 5-37. 5% B, 35-40 % . /£ — 145K
g, 5 AR A AV R E & K29 0. 001-3%,0. 001-0. 01 %,0. 005-0. 1%,
0.1-0.5 %.0.5-2 %.1-5 %.2.5-7.5 %.5-10 %.7.5-12.5 %.10-15 %.12.5-17.5 %
15-20 %.17.5-22.5 %.20-25 %.22.5-27.5 %.25-30 %.27.5-32.5 %.30-35 %.
32.5-37.5% 8% 35-40 %, 7E—YL s, A th FS A GHA G NS EE S EYET
R B K29 0.005-1%.0. 05-2%.1-5%.2.5-7.5%.5-10 %.7. 5-12. 5% 10-15 % .
12.5-17.5 %.15-20 %.17.5-22.5 %.20-25 %.22.5-27.5 %.25-30 %.27.5-32.5 %.
30-35%.32. 5-37. 5% Bk 35-40. 001% .

[0091]  Jf A A= €8 [ 3 B AT AR AR 00 AR AR 10038 M I U 58 (1) 5 B2 AN R 4
0], B BT IS B B S B S8 2 AU R BT £ B 01, 75 e e, dnnnb i ekl 18 3 « v Ak
JE7 AEIX Z 5, PRI FE I A R FR A 0 R S R S Ot . AEMANRIE 2 bt—P
38 AR T R P S kb 2 S TR R A B . DR, A SR — R BT AR B L
TS G 2, AT DU R AR R AR B A . B, TR AE R S RO RN G 2 1) SR
17, AT DA PR SR T H A B Rk %

[0092] A EH ARG F A RE AT DS ) Al i A L A B EH R IR T

[0093]  mhggZ Gkl

[0094]  JRHIMERF SRR P RHOFREAIR T ISR a s SRR b SRR JIE T 4R 3R s B
G asHEMEEER b MR o EMS R d JEMSEE M SR a s R SR TEY 1
PAKPSEa RAT A 2.

[0095]  PfIEfTAEY)

[0096]  JRfE PERGE gL R FRHAN R TEBLL B (47, 5" — R —2°, 7 — 3L - %R
B ) HBLLY sHELLY (27, 47,5, 7 - TPR - e E —MIEF) #Ba (2,4,5,7 -1
R-RNE MAET) BB (2,4 ,5,7 - -5 R S ) Pls B
(2,4,5, 7 - R -FZOLER BN E 7 ) p- A ERE BAMEY 2,7 - =R -50
ROMPIET) BBLLATEY (4,5 - IR - 3O R MR ) sBBAMTAEY 2,7 - =
H-RWHEMNMAEF) BAGEY 4,5 - & - RAEENMAEF) (BOfEY
2,7 -l -9 R ZME ) (BLAAEY (4,5 - il -S5Ok R —MIEF)
BELLRTAD (=R E MAET) BAMAEY (20,4,5,7 - WA - %tE
BB ) sHELL sBELLIR T/ ekt e SBs 0 /Ref40 B (2, 47,57, 7 — VUM - %O &| =
WA F ) s AREELD AREEA. —BH 1 R EBR 4L B R RO R IR F o bka
B(2',4,5,7 - PYIR -3, 4,5, 6- VI - 5O R MNP ) ML B (DY - PUIER - 5
) LB B (3,4,5,6- VUG -2, 47,5, 7 - UM E MBS ) B4 T G,
AT VIR T Y s B Y RL, W B PS4, 5- IR - B HES 4, 5- R - B
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BHIE T B s 2/ PR 101 HlE 2 PHEH 123 (2 FHEH 6G s 2 FHH 66 CUlE s VUM - B FHEH 123 5 %
VY H 2 - B 2B

[0097] IV FAJELTWE ekl

[0098] R ENE B L WE AT AR EFEEA R T 1- AL TR 51, 9- R L R LT
WS WS (16 uM) W HIETE (14 uM) 3V B E R B IR 20 4 il y A L 2R
1,9- HHE -3 HAE - U T T - S - Wy NG s f 1, 9- FE -3- R
HE T TR - H A - NG

[0099]  fHZ YKL

[o100]  JRPIPEMRE (B AR ) PR R EAR T IR R L S 4D (BRI 1) .
TRA (BAELS) RMA (MA LA &M 3 BRI 14) B AC(FD&C 40) iH
T # (FD&C # 5) JSEHE G (R 10) JIEL AR 7) I (BRI 2) SRR
B — 41K REE

[0101]  fEAR RIS LETT T, Bk W64 B — N B2 AN AR 8 R U Hiize B DA
A R L RYETE 22, MR TETE 93 ERME AL IR RS R TR S 1 MRS 5
PELL TR VERE 10 FRTELT 26 FRTELT 29 FRTELL 44 BRTELL 51 BRVELL 66 . BRPELL 87, MRTh4T
91, BRYELL 92, BRTELL 94, BRPELL 101, FRYELL 103, BRYES AL ERTE ML IR PEER 19 BRI
OLERVERE OV FR VRS 23 TR VE RS 24 PRTETE 36 BRI Y T3 ERTEEE S\ Y HERE \HY IE 3 | FA R
TS B R B VAR AL P L PR T 2RCL PR R AL P R IETE BBS. P R AL T R R AL
SRR LLEL VR R BRI R 10B. Sk L R IE WS RS SWR. 42 % 0+ Azocannine B fH%
R G ABEER (Azoic diazo) 5 A ER 48 K A KW B KW CARMETE 8 BT 9.
BPETE 12 B PEEE 15, BRPEWE 17 Bl PETE 20 B E WS 26 BPEAE L BE S 4L B S 4L BT
P 1ABVELD 2 B 5 B MELD O B ER 2 B R S B ME SR 4 B 10 B ER 149
PR L BEVEEE 2 A B AR AL R A Y S R A 6RVAS AL RIS 4 IR AE A8 ( Me Tk
) REAW B ETE ., B4, Coelestine W5 4545 CGL4AF 2 2R, Chromoxane {675 R MR
corinth WIIRZL  FF L5 MR4L. Croceine JBZL AL & . 45 NI ELL 6R. 45 e . KN . &
Mgk B, EL4ZAT == 14, ELEEHE 58 ELHR4L . ELHE4L 10, ELFE4T 28, B4 80 EL4%1E 7. HB 4L B,
WEOREA HEL BELT Y. W AIE L, Bosinol A REA B AR ILTE R IAREFELL B, ZFEHE LT,
G, 2 IR s B R A B IR AR FCF, IR A2 4T B IR AR B RO T RS 3L FE
BK NP2 BHE R A6 TS AR EE S EAL ARSI A AR R H R IR 4L BBL. R 5K
RIS ARHE IS AR SR VR R R L S50 M Wk 5 % B R 3 W B R 3 0 1S B R 2 10 INT
FELL AR BRPR  Kernechtrot BEAR B ARIR L 75 FE IR S IR 4R TN 22 JiZ 4t SF . Luxol "EZAETE
Pl O\ P2l T 40 TT. 4L TTT LSk SRR . D REE ORI AL 400k IR VE IR i 2
PR ALY R BV R L F T I S A, RS0 R 4R 2B, R R
10B B GRS 3 TG 10 SR 14 LT 23  BEYL T 32 YL 45 YL 4L 3 BELar 11,
QYRR 25 IEYVER 39 ZEMN IR PR L 2RI 4R B 25 B S RARIE L RIRAL . RIRA 3. RIRAT 4.
RAIRLL 8 RIRLL 16 RIRLL 25 RIRZL 28 RIRTE 6. NBT RIRLL B 4L, Je W nHi i 3B.
W BB W BT W A BB RIRE P W . JE B 40 iYFE BT AL Y e L A2 W AR 4L 4L
O B8 G HBACZL B W40 PR 40 B R R VB 4L 2R\ TR 4L 6R\ VB 4L B. RGN &
L MARLL S IREIE AR T R LR A EE A (PEC) JBRE RS T G IR T Y
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Z2 WP BB R  BO AL AL B 40K O PR AL RVIEZL VPR AL R  RIRAE 4L F3B.
PR IETS RO ATVATE VA7 3OVAFITE 38 IAFILL 23 VAFILL 24 VAFILL 27 FEFILL 4515
I 94 FEVAREL 5T TIT 5P IVO AP B S B A A B RS R SR R T
57 QR PR R UE L FF R B4 DR o G Y e 2 L HROIE L O R 4 2 R TE 4R, 4 2 R
PV B 4EZ R 4% B KB T /KIARBLL . ORI R LLB BB 4L,

[0102]  FEREECSLM] H, Ak B A VDL RH S SO A B AT — N AR
71, BUeEATTHI A, AT AE e FH 38 A7 4 1L Bip [R) A 0 20 o

[0108]  AEAAA ZH A (1) W R RN 45 R 2 AR P0G+ RF R T 4% B AR BT, (HIEAN R T
E—BARRIER IS . RIS, X 0] DA A A6 AR SR 38 , 3805 S8 PRE s 1
ARFRRT ). BhAh, ZEA B A R R B8 47 (9 Ab BRI, A TR B oAb B A, WigR e THORIRS
8] BT DGR G D 28 A BT DG B G o g 1l i, 58 FH 0 [0 1) A €5 [ 405 mT A S BN AH [R] Y R
SEF AL, T FEAS — B T B K R T T OGRS R 5 mOGIR DI 2 BER F A RS K16
[0104]  7E—SEsf ], RV FM R EFRRBLL Y MR NS — At I LB AL %R R
BELL POUMRAL B R IR T ) — MEL 2 B R N8 At F . AATAHAG, XU & B AT [
KON, BRI, 24 B AT TR 2 DR R 5 e AT BRSO 18 A S O 1 B B B A3 BN AL, &
I LR RE N — BB R B — MR R, XA Lo e U
5 /BT R MR PR USORT B R S G IR H AV R AR e IR AR S B DA
ST AL o

[0105]  FEH-ESHGH b, AV F IRV ERE N AR RIS (HBLL Y FIP % s R AL
BRAL s /Raf LURIBE 21 Y O ZL B 3R s OBl B FIBE 21 Y IR AL . SO 3 A AR £
F—FhEZ . W] DR e FREARHAS .

[o106]  JEAE ARG T RE AR A 2 A ) B (R RRONE , T8 T2 v Aot (454 LED [ S
) FriE AL A, v LE S RO ETE A B R e E A AR BE AL . R, AT
DUHR 2 R [ S 28 B 2236 977 1 ) R0 5 il AS [R) PR o i ey A AR A

[0107] M40, BB LLAE 5 F A A7 ARG 0L T B A, B Rl AR R s I R s . H
&, RS ROETT TR, BURLLI &+ 25K . BURLFIIEE WY AE 540nm T, A,
BRHEOCHATIE . BBLLY ME 73 m, TR G . BBURLLAIE L Y 14
B AR BI A A Y TS A AT DL S A 6T R - U ™ A B A Sl FEIX PP 0L
T BOCGTEACEB AL Y, BB AT Y A HER o BE B R B 4 BOR AL, FE LA RO IR U 4 BE &
[0108]  FE—LLsTyif ] p, M B —FhEk 2 A A (0 [, AT 6 v A I B % ol =& F it v
SO BOL R L6 KL N I — PR Z B, 1 0, UEAE A AE R 2T 490nm 22 K4
800nm Y [H 2 N o 75— L ST v, S 5 G B3R B TE A& 0. 005 2K %) 10mW/em”s K& 0. 5
F K%y 5mW/ e’

[0109]  (b) Ktk

[o110] AR B A B ARG F A RS HH — P B3 2 Pl 30 0 77 B ER P A A o i 22 RS
PRI o ) E U, AR B A WA RS B 05 A4 BSORG T4 22 5T 1 — PP s 22 P A 551, Bk
SEPP AR T o 3K LR 5 B A LA S A (SR KR B L 0 MR S e i B iR
S50 PT PR RURE A PR HHEE A PR T B A — T ST T S R B R N PR B 2 T
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PERR . AR e, B AR (0 [ m] DLAERS PR 3L i R AR Fr e e . MR HE FOB T2 ks Mk
B )65 18 I PESRIE BN AR . R 2 5T B RR AL i R B [ DAITE LR D — N AR A
FE 9 A TG AL AR €0 1 St Y SR I 487 v, oKl 1 35 A 2 RE RS R S I e A B L 4. 3k
ARG AN 52 RAZ AN TR BI A2, JEH S 3% P AR A A 08 AT B an, AR B
OV BB, A e JuRLE B ARKA A BT FEA R D, BRI, ] DS KA 5 A B0k 14
VAo B NARA 18 2 B IS BRI o Bl , an R A A ki BIZHZR 1, Rl SR AL
e VA A L, BOR PR L B A — AN 5 A SR AR VA S A BN E

o111 3EARF

[0112] 7 — LSl v, AT il 3 R M 2 SR 3 BRI & &5 S B E KL 0.001%
BRLTA0% (w/wo% ) o LE-—LESLJE 5], 3855 10 8 & &= H K2 0.001-0. 01 % K&y
0. 005-0. 05% + K1 0.01-0. 1. K%J0.05-0. 5% K% 0. 1-1% . K% 0. 5-5% . K%) 1-5% .
K2Y2.5-7.5% K% 5-10% K% 7.5-12.5% . K%) 10-15% . K% 12. 5-17. 5% B K2
15-20% B K2 15-25% B K ) 20-30 % B K 2 25-35%, BUK 2 30-40 % o AR A 4TIk
AR N R S TR B2, T8 eS8 G AR 700 00 25 &, T DA 7905 B2 L M NI L s
JE UL R R SRR RN A e o R B SRR W | R e BRSSP RORG A
(1) 710 R AR AT AR [

[o113] A HT-ffill 2 A & BH A B AE W06+ 4 B I AR SR S LR, Ak - 4
755 N R 5 L PP R TR S I e TR B i« N— M ke BRI 200 L 20 R R L 2 Tk ik
AlE BRI A LSRRG B CARBE TR TR TG IR #6 . S oM IR . NN— - FR R 7R s 1 e
TR T R 4 O P TR M S e T s I M b 7 75 =2 2 e B D 8 1 SR TR M B e SR TR M R I
RO R O He I CARRERRER R (040, JREARE R &0 A R S LM e
FEAETCFLAE ) B IR T 0 R 6 TR0 I i 2 T R R DY PR A 2 S e R L AR B = R L R
RERR h VY fe S L R R R 3 L = e AL R IR B L 2 T R TR SR 2 BRI £
BRI A = U A R VAT AR R OB 2 20 R A S
Jee I R S VE KT S TE KT AR PR VE Ry S B R B SR AT 4E R HEYIHR L hylaronans . 7KEER
PR K 2 R RA AR RS R AR EFREA SRR K - FEERER A
AT S R — TN IS R R Ve R R I B R R TR IR 2 B TR A IR 2 B8R
RN K R IR Ol R PTG IR PR ROR O R AT BT R R R ALR R
(3 FHET IR ) A AKEBERL  AMPS (2— TG B IG i, —2— FRJE —1- TR ), « SEM( FREL TR
PR Z AR TG ) « SPM ( FP 22 79 046 PR TR A R T ) SPA ( TR BR TR RGBS )« N, N- FRI L —N- Hf
TR 238 N-(3- 5L ) B 30k B 2L T A R Bk il TR 3L — — FR LA Tt ot 1 S
SPT { K REER — — (1- TASEM#IR —3) B A0 Eh | KRR W AMBC (3~ TRJABERG —3- AL T IR ) .
B - ROHNIGIRE (IHEE A ), R ECRBRE - R LIAREER EY), KILATEY). £
i, AT A

[o114]  IMAFIEAFEEER (MA LK) KA (Wil K421 POLYOX) « 28 Y PVP FIAC 1Bk
PVP.PEG/PPG SL 54 (a2 ik Pluracare L1220) VA 248 (B0)- AR K8 (PO) #k Btk
EW (e R A F L ARG Pluronic HEMEAY ) JERHL . U R BRERREL (i il
T AT BioPSA) , BUEATTHIR &4 . AE—LesLj ], SLR Y HE (PYM/MA) o fE—AN5L)E
firp, LR MAFER (RELGRE /) SRR ) . /£ —SstiEhlh, HEMARER (s
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Tk / R IR ) o AE— ST R h, SRR ORER (R MR / BokER ) P, ELese
i, IR EFER (R OIEEE / GkIR ) IRAh.

(01151 3EHH I3 ] A, K5~ IR U, I8 0 A TR 19 5 s TR e A 8 2 1 2 D s 1 s TR R Tk 52
BRI A HE D FERAY, 0 FER KL 3x 10°. BB FREL TR 18 5T R R vl v 28
MR RER . AW 5K, PRI IR B i B OB . 5 S8 AT DI A HIE K o i
T AR R A PR B S B VRV I B AID R (19 B0 pH K202 3) o X BB 7 R Al
(g, SN S A B AR ) I = B R e B R R A, TR BT TR 1
B o

[o116]  FEAL HM— A seitifsl b, & Carbopol® s ghK B A4 7 M B. F. Goodrich

o} Lubrizol 3R, i 5k & 42 Carbopol® 716 NF.420.430.475.488.493.910.934.934P.

940.971PNF.974P NF.980NF.981NF £, 1E %l Brock (Pharmacotherapy, 14:430-7 (1994)) Fii
Durrani (Pharmaceutical Res. (Supp.)8:5-135(1991)) ik, Carbopol s& % Fi& i85
RE5W, BT EH5RGRREMZKPE G F2IELIERGREAY - REE RS f£—15%
St b, e Carbopol® g74p NFL9SONF.5984EP. ETD2020NF. Ul trez 10NF.934NF.

934P NF B 940NF, 7 5 16 52l 5] o, < 9 40 1 Carbopol® 980NF, ETD 2020NF. Ultrez
10NF, Ultrez 21 BY 1382 ZE-44). 1342NF,940NF,

[0117]  7E—LCsLjita o) o, S AR F B AR A B BRE L . a0, 7ERG A YDAk A
PEIEFRALHE Z /D K2 5% K405 R4 26wt % BURZ) 10 2 K% 20wt % IR . 8L, &
B o B AR B T S AL 22 A A BT AT B AT B — i A

[o118]  7E— LSyt rp, S HH B AR A T m] DA S B B IR, K Ee KL 2% 2 K
21 14%

[0119] A K EA PR AW e AR AT BLVE T oK. B0, AR B (4B M0 F A RHME R L 5
AE TR R BIRTERE . “AVET K F8 135 R A K A B IESAE K AR S 31
FE— B SR b, AN T K 0 3 5 S W A TR A WA B 4 B R BSR4 R T L B A
AR AN AR A ARSI AR T 2 . R AR SRR S T RE LU AR AR - () i
R R RIE TR, (1) BWRIZRBE, (1i1) BWRER, Gv) @SR, (v wSE,
M (vi) 2EIK

[0120] 35 /2 L3R AR (1) 538 (AN T K A 2 o (9 A PR ] 14 S 4 A0 45 TE 9 A 56 o 3 A
T AR T S AR B T AR AR B BRI AR RAIR S . 0 K St 451
KHALGARET, N ENLTF MR Z B 553, “TTYifi a2 2 B8l s a
B EZ TR A4 (A A FH 3 230 AT R AR 4E ) k.

(01211 FEA R B B — AN St ] w34 B8 7 SORG 14 22 5t T DA FERE IR i . AE b S 451
—FPE 2 R A 5 A R DL B AR R R P, B, R E AR VE T K, WA 7K A A,
FELERE NS o 504, ZKAE AT A RUEERR o B L ) TR S B KA AT DA YRR B
A o KA ] DAE— DA R R 2 5, TR LI, WA BB OMC. K AH P AL RS AN Ik
40wt % [MRESAE R A A o

[0122]  RTEF

[0123] SR BRI AR KA AE VBB e AT AR K ECR B, AR AR AE AR B A VD67 AR
20
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W RBITEREE R CBRILEE A ) 7835 B LR g A FF 20040009227 F1 20110081530 H 5]
o AR B8 IO A& R B VB R E AR BR T AL A L AR G AT 2R P B
P AN A A A TR oy S AT AR AU AL &) X R R (AR R F IR )
B A BB AR BB I IR TR ) AR = S FR R AR i R AR R B R (R “ R AR
K ) Em s s A .

[0124]  JEEAE (H0,) A& PP KA, 5 KFE, AT TR AR A
BRI EY) . EYCF MR AT DU A R AR A S R Va2 K2 0. 1% 2K
Z13% KZ10.1 8 1.5% K& 0. 1% & K2 1% K% 1%, /NT K% 1%,

lo125] S SAAENR CTRARONIR 2 S IRt A AL S R BERZ ) mTvE T K, FEEE K
21 35 %k SH A A . AT AR A AT DA A ) I A R A R R YE R 2 D TR 4
0.25%, Bi/NT K21 0.3%,0.001 £ 0.25%, 8K 0. 3% % K4 5% . T2IbIRLLZE - B
77 o IR A AR I R T s I SO ) SN .

[0126] 3o A8 A0 2R FR 9k FH PR A ik S AL A 4 ) R PR B R 2 e (2R FR R P R IR H A 5t
B ) o AMURIL, /EH TEEE G, I E AR BRI R 2. 5% 2 10% o B4
A TE KB AR A R A28 B v] DU 3k 5 K 5 3 A B fLIS b, a3 — 2 d b
Y F = AR DRI o T AR R I S B SR Ay o i O R R AN AR, IR T B B . AR
BH R R AR A L R AT AT () A 3 )k A R R B IR 2 R4 2. 5% B R4 5% .
[0127]  FRHR— LS, AR B I AWM R AT ME e A FE — Fh B 2 R B 240 45,
BEAMNEY, 1B NA B R S8 S A EE (R-0-0-R) WS, RAERIR
iR, BE AR, BN AR5 0 A AR AR B T R S IR KA
AN YD AP RO GRS, AR E OO B SRR AS o AR A (1) vk o] 3]
SARHIREAS I, ‘EATTBUH Be e SEAR KOG, A A tH K BRI (it ik ) o /8
AIEIRE, FEL R B R 4 E BUR MR AL A, FEUE A E AL, IS
MV, £ F MR A B B 2R A A S H e I B PR AAR e 7 R .
A U0, 200 S S SR 1R S ) 2] 2 Y v 1 RO R B R, AR /D 2R B T A B R
CanROBETESA ) B LS AT LASEIRAT 28 (MR RR AR o« AP AMIE ™ AR IR B ( sONPES) 1
DAY YRR P O A5 8 O T A LS B AN IR PR 1 ER 2 5 A B 7 3N, AT 5 A R A T A
AR . BeAh, AR TR = AR E RUR . dNE X 85 T A AR, AR K
VTR SEBR F R — R R A S

[0128] AR HH FR AT DA A A EAR Oy 28R & AR R A E A E AR T Ry s2- 3
KMy 53— ALK s4- FRROR WY s4- 2R 52, 4- RO 2, 5- HERORE; 33, 4- —
FROLORY 52, 6- FRBORM) 4- 1E - AR 4- 1F - T HORM) s4- 1F - 2R 4- B
JRIETRW) 4- 1F - CIEIRM) s4- 1E - IEPEEEIRM s 58 — 12 — e Lo 2 s Xy %) — S0K
BRI - Sy s SRS - S s IE - TR - S 1 - TR - &l R - - &
Wy s — EIEXT — G 1E - DT — Sy 3R XS — Sy 5 1E - BRI - &y 5 1F - 5t
X — Gy 4B — SN s FIEAR - S s LHEAE - M s 1 - PAERAR - & s 1E - T AR - S
1E = ISR — Gy s A — JRFEAE — &y 5 1E — CFE4R - &y 5 IE - 4R — Sy 4% - R H
ot — Gy 4B - R AL - JE) - R - Gy R0 - R —m, mo RN - Sy 20 - R
SO XS - Gy AR - RS 23k - [R) - BT - Sy 53— RN - Sy 53, 5 HER - &
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Wy 16— 2.0k —3— FRIER; - &Y. 6- IF - A 3L -3 IS — &My ;6- 7 — A3 —3- BN - &
My 52— £k -3, 5— RS - &l 6 P - T Ok -3- HERRT - &y s2- - AR -3,5-
FROEXS - &My 56— 2L AR AL —3- FE X - &M 56— 7 - TR —2- 408 -3- 2N - &
Ty 52— fil — [k -3, 5— “ERIEN - Ay j2- L SLEL -3, 5 EEEN - &y s6- il - 7
HE -3- FREEN) - Sy X - & - R - AT - RO s R - SRR 5 N - IR
1E - TAEXT — JRIEW 5 1E - T XS — JROREY s1E — IRIEXT — SRR sfp — XS — IRORE
1E — ST — IR IRy 30 X — BRIy 4R — ORIy o — IRFEAE — IR 5 IF - C 4% - IR
KMy s 1E — TR —m, m— FR AT — YRR 52— JRAEIRW) j4- & -2- AR 4 & -3- A
IRy s4- & -3, - “HEERW 2, 4- TS -3, 5 HHEEIRM) 53,4, 5, 6- PUIR —2- FERE;
5— FEOE —2- AR W (4- AR -3 AR % - & - W = HORE (POMX) & H £l R
A AR L 5- & —2- B T ORH b,

[0120]  [) 2K Py e FLAT AR vl AR R A R ARG ) 28 M T E M B FEEA IR T
FRRE [F) 28 1%y 5 R )R W) 5 0F — TRIZE W) 2K %y sab — T 2 0R) 28 =l 5 0F — e ) o8 —
Wy s IE — USR] 2K W) s 1F — PEAE IR 2K Wy s 1F — SRR 2K Wy s 1E - RIE (AR iy s RSk
[F) 2 P s 2R R L ()OI 2y 5 DR 2 W) O gy s R TR L (V) DR gy 50 — SR FR R [R) 28 )
5—E -2, 4- R ORISR 4 - F -2, 4- SRRIE ORI 55 IR -2, 4- RHE ORI
R4 -1 -2, 4- "R IR,

[0130] AR BH R DA A (0 B AR (R S Ul A R AE AN R T 22, 27 — I AR - (4- &K
M) :2,4,4 - =5 -2 -} - KR, Ciba Geigy (Hibl 3£ EH FF M Florham Park)
PLTE &t 44 Triclosan® 856 (177 & 52, 27 - W X - (3,4, 6- =Z& KM ) 52,2 - W &%
- (4- 5 —6- TR ) s - (2- L -3, 5— &N - O B s ool - (2- 2k —5- &
R .

[0131]  ARREHHR AT DAE A BRI K FEREE (W REOE FIRES ) AR EAIR T X Rkt
R PEE R IE R RN AR R IR T e s X R IR R LG %) R 0K R 57
TIBE ARG 5 TR AR R B R X R IR R R s SO R AR IR TR
54N -

[0132] A% BH o AT RAASE A Ay 5L A () i A B R i G AH AN BRT 23, 4, 47 — =Sk Bt R
i, 13— (4- @R ) -1-(3, 4- &KL ) K, Ciba-Geigy ( Huhl : 2 E B & M Florham
Park) L7 & 4 Triclocarban® 84 & (197 H3- = P 3 4,4 - T ERBE 2K ik s &
3,3, 4- ZEIRIERRL .

[0133] AU B Ha] DA A ) BAR R P E A AR AR T K75 W XU EE
PR s Je B (D Jig ik I NIV e e 6 I Jig ik F IV e ke 2k 3V e 32 7S 3 L SR R £ ), DA i 42
Vantocil® 1B 84,

[0134] A% B wm] DA FH A 5L A 1 g Wk bk A 5 AELAS R T < BAT i & Micro-Check® £
BIFE N 3 [ 2- I - o3k —4- SEMEREI -3 FH, LA 4% Vinyzene® 1T-3000D1DP 4465 .
[0135] A% BH rpmT DAAE A (9 B AR 1) = S0 AR A0 B I fe B FR R A R T oN-( =50 F AR
%) AR 2K —H B %, AT b 4 Fungitrol®44 65 5 2 N- =& R RN -4- K Cf -1, 2-
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BRIV i, AT 44 Vancide® 44 .

[0136] A& BH A AT LA FH () B AR B RAR BB A B FEAE A R T 189 B3 (3 < KIAT# AT
B sRIE R I T B E  EARE T & W /W RS N R EE R
TRAMT K2R SR sHER EEL (fleagrass) s E B EL T E B0 225 UG M 5 S HFE
WA 2 EER B EE AR AR A EE s4F 2 (ocmea origanuin) B IE 5 f
Y3 (carradensis) ;7/NEEPR} (Berberidaceac daceae) ;fidHJEMR (Ratanhiae longa) ;&
T AN KR A — R B S AR I PIAE 3 P 88 9 S (P 8 1 AL 19 oS B AL 2
B XA Y B R EAIR T wi B0 LM s s E Bl s T B AR B PSR
18 5 JEBE Ay BB IR AT TR KR TS B T sAa Tl S HEELA
ANBERY ;P IAJEMR (ratanhiae) K546 ;T HMEANY) EFE L8 FEI0BEE ; LBFMTHEE.
[0137] AR A] A AR T &8 St BFHEA IR T 7o % A #i% 3a-5a.3b-7b 1 8 &
&ENE . SR EATHOFEART AN SRR 42 85 o8 R o8 8 80 8
AR T B BT SR Bl S B AT A2 B L SRR SRR SRR B CENTIIR S
Y. &JEEFRPUEFT— %02 HealthShield Technology ( Hihl : 3 [ 5 i i € M
Wakefield) 47=. LATH it % HealthShield®45 & 1 — M E 7.

[0138] AR WIAT DA F B0 HAR I ) 3% 470 B PR AR AS IR T A S B B 40 B 79 26 ) o 5
FH )8 LS 30 B8 771) o

[0139] AR B2 ml DAE A G B S B R AR (AN PR T e AR 55, e e bR 5 - 2
5B 45 51, T LA RG h 4 Octopirox® &5 4 1 7 it — FF R L 20 N B R, AT A 44
Glydant® 848 (7= ity 5 B L G0 5 ME IR KR / PP S5 I8 IR R, LA 54 4% Kathon CGR4Y
BRI s AR R AN 5 WP Im PR VN s KM e JE R, AR 44 Germall T1S®EE K™ M s =
W e B MR, AT &t 44 Germall T1®84 & 197 b s K FEE v2— R —2- T 4 -1, 3- 1,
AT &t 4 Bronopol® 8465 197 5 s 48 /R 5 REk RS B TR 0% 28 T %028 IR ER, DA M 4
Polyphase PLOO®%Y & ;& LB ;75 2P f% s AL —RIE R 0 (1, 2- R -2, 4- —
FHET be ), LA i 4 Tektamer® 898 s 56 1 15— IR -5 fH A& -1, 3— W% e, DA it 4
Bronidox® & ;R B ;48 - R IR®Y / A940 - SRRy AN R R A H AR SR, AR
Suttocide AR s I A H NIRRT, LLTT it 4 Nuosept CRFSHE + — F & bt s Al
IR s EORFEE 3L ST schlorphenenesin s XUEMy s &UT B s H EERRH IR 5 o X OREE 5
2,4, 4 - =& -2 - A - ZORRE, AR 4 Triclosan®#4 5, H Bl )\ Ciba—Geigy (Hulik -
FEFEFIM Florham Park) 3R15 ;M 2,2’ - 28Kk -5,5" - i — Rk,

[0140] AR BN A] DM A B HL e B 1) 45 35 [ %R Nos. 3, 141, 321 34, 402, 959 ;
4, 430, 381 34, 533, 435 ;4, 625, 026 34, 736, 467 14, 855, 139 35, 069, 907 35, 091, 102 ;
5,639, 464 ;5, 853, 883 ;5, 854, 147 35, 894, 042 ; F1 5,919, 554, K& £ H & F| i iF A F
Nos. 20040009227 A1 20110081530 512 i B LL 47 15 71

01411 (4) AVPOLFMERDEMER

[0142]  7E—SCSCHEf o, AR B AV CF AR R IR A FFE B B IE B . 9, BT A
FIH Perkin—Elmer Lambda 9500 F%1 UV- 1] WL 430636 B vHAE P K 250nm &2 800nm i [Fl
BEYOCFMEINE G % o AE—Lesji e, U 5E AT WG B (38 G 22 I 0 B kA7
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¥ AE— s b, 70K A 8 [ B BR A4S 0 R DB ARV F M RHE R . BT EER
B kT 5, FEB A 26 B 49 Y6 6 P vk o 2 B, SR RN &R S I B S . AR T 2
X B HATIH— L

I £y
[0143] F T~cs~:zrr(=‘>‘~» f?,_) = {ig*(rr {Rt}fij}? = {F ?‘*ﬁm‘r{i’{a iy )]f{; ®
[0144] X, t, =KFESEPRIESE, t ,=FOCERNE H— IR . EARGUR T, FEZI
FE I IH— N Lems
[0145]  FE-—SCsLjfilH, AEYDLF M REAR ERAF M . EIX ST 5 H , W64
BEAT DA HE R AT DR A0 (KA B AR T 2548, IaF- 4 ok o AR S 4544 A LA
P tH .
[o146]  7E—LEsCRff b, AW GF A RME AT WOGTE B W &G E 2 KT K4 20%.30% .
40%50%6 .60 % 70 % 8L 75 % o £E—LESLJERI , AW0065 AR AT WG G Y RIS 0258
i 40%.41%.42%.43% .44 % BX, 45% .
[0147]  (5) A¥PLFIEHIIE
[0148] AR HAEYDEF MBI BL & 2 /b — A B RS PR B T (R 20 Rl
PRI ECES 5T AT DA R P B BRI 1 ] 44 B ] 44
[0149]  ARKRIHMAEVDEFIIRAT DUE AR TR B ATAT DU it R AR B t 1) (RAFR
BRI ) o BT AE AR DU TR B T AT RIES ) , A FAT H fRT B R . AE—
Se s b, ST IR S/ B R R T R A58 S . X — U B T AR
AIPRAE I o ARUHEA AR 51 ROZ AR BIR A, RS AN IR PR, kG 25 PR 2 W1
SR L AR R RS AT DICR ARSI R R N SRR TR E S / B0, filhn, 18
T 38 P 3 114D 84 A 790 AR 1 = HAE 6 B4 R SR
[0150] AWM RIAT DR TR IR . AE — LSl b, B TR (B EA R
T JE B R BB BN . A SRS, N AP, U TR AT DL 12
SRS IEAT il o A — LL ST, 75 TR AL TR AR JE 14 %A L, DL A2 BT . 7E— LSl
i ep, iRl Y AT DA T Sh BOEE AU T B (40 3-D #TH1 ) SRSEB. KA 3-D #TH3, f4b
R X3RS AT AR, i f VB 38, 28 05, % 3-D T EpALIEAT A &, M4 BUR 5 g 4k
R X RST AT AR DG BE BRG TEAEGF 41k
[0151] AR AV R AT DABCE A A& H T B 2R 132 & SR AL TR
5 /8RS B, VG REEDOM RST AT BLS 3652 A 056+ A 28 1 B A4 A7 AH ot
Mo IXFRE SRR AL AT DLk B CEAEHAEART ) Bk SLE B8 Sk & .
=N R = N AN = I N SN 2 1= N - 13N 1T e = B 31U 130 N2 S T N T N
JAL BRI i B Sk AT B R RE AT, S AT A S R, AR A6 AR TR
FHRST AT LA T 3200 SARAEAT A R B2 bk B, ARt A R AT DL 2 4K E 2 8L
HERRTFEMIIR. AEYDOCT A RS M BN PRS2 o, e n] DU R ES T ok I HAEA
2 R TR
[0152]  7E—SCsifil o, ARG MRk AT DATIUR AR () 55 1wl ) s i B X AEH e sk
T, ARV G A B AT DT (RS (IR ) S pE . mEAEH TR
B ARG S BRI AL A5 5 — N SERE ), FRALAE SRS s B W R EIR
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7 1) 2% 8 11 B SRR 1 S e R AR AP o £ — SO S 5] o, SRR o B8 E L3 70 2L RS 491
4, i b B R R AR 23 o AL LESE RG] b, TR A A PR T Ay AT
M A G R R PR, B EEA [ A P A £ P ) e, B R O e Al ) T
MR o AL —BeSE ] o, TSR R AT — A RS, i & i A

[0153]  A£—LEJ7 I, M (BUAN A ) ASZTURRN, B Q, JE I AE BB Bt ) 21 23 F 3 i
F i (BAN A ) RO EYIRIEH], BOlE bR H S 3R IR BUR RIS 43 ERE .
SRJA AR B BRBRAL A BBV I8 (BIUEANRT ) T e RS A L B pH, #%
WA CLRIE I Prif i s (BURh A ) 85 AT BASIE T ok iy AL R RBREAH 2R 5% B8 1
T, IR A BAT PR BUR V-

[0154] - LLJ7H, VDT BRI TR B, EVDerHopnl SR IRE
AZRRE B S A HE IR R R ARICAZ R G SR AT Do - R B M IR
i / A o WAL LR T oK IARITAZH BT AR N — A 5 AEYDOE T M RATIE %,
S5 AL RAHER R 2 i R

[0155]  f£—2LT5 1, AEMe T M R R S AR — 5, R LRSS £ 4 RURE L AR A4
Tz, BALKE M A B A 2 AL T )= .

[0156]  fE—LLSLhti] o, ALV ARk Al DL LA T, 220 3 43 Hh S st A ot
THARL B A A SV TR N . BT R BLE YIRS, M AP B R A
Yot eE AT AR AT ot — D AR 53 P RN CIR - 0T AT LR AN P ,
i H LA RICER . B, R AT SRR IR R BUCR T 2L T4 1R P R B AT e A iE
FBHEE FDOLE

[0157]  AEASFRIRYSEREH] b, AEVDE TR — R GUEBCE S BUR BRI 2. 33 B0
P5n] DU R AL BORL B SR A o i, ORI BRI AT LG R A Ot AR B4R
i, BaEE DAk R .

[0158]  7E—L87 I, WD T AR R IR AT « 120, AEV6T MR LA N BA SR
ARART, 7] BLS — RAT BOG RS R A E R B HoAA R o £ Sei ] o, AT nl DL T
FRaT, W R BCE BHE A BT o W A6 Eas (9T ] AT DA e R g 07
A B LML, AEBESEEH] b, PP BAT — DA, R — A5 I, FLRT
AR AT BLS Y6 R S R IEERE 537 — 5 i, HOR IR Blod & T B 4

[0159]  fE—L877 I, AVDGT AR o £ LS ] oh, 2R BRAREER
A7 RAFIAf  VE FUR 5 3& AU E RE R I [ R BT o 03l DS TR PERY . 33 n] B
JEEFRIBAR . IXFERIOCER ] BLE IR, S5 OIS AL IRORG P i b i 2= /D — A AR
AR, AR B A W67 ROR V5 e BIXE LABE (7, QN AR 4%, B
TR I PP B A N AR 00 8 S T B0 5 @R PR i () — Sl KR 3 5 Ahie T
FE— R IR A W LR =

[0160]  7F e 5T, A48 55 /b — AN AR £ FHRURY 1 325 5 (9 AR 006 AR Bk 2. 7T A
R FH AU ZE IR I TR BAT AT AR EORT (RURL o 3% LESITRE AT DAL 25 £ - 2
PRBBUAR TR o 40, Bk A0 5 R0k AT LAAE BB 57 v, S ST, D BB
PRI RCR . FEBRS b, A — Ah A VA 78 ] A 5T, 2 o T A TR A A i A B
B EFRLE R O IS 52 PEAS IR A A9 A A
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[o161] AR B (WAL F P B JE B 2& K27 0. Imm %2 K% 50mm, K 2] 0. 5mm %2 K2
20mm, BR 2 1mm K20 10mme RZ AR BIRE, AEVDEF R R B M 3E 18 e A g im
Ao AE—LLSTHER] B, AV FIR R R R 0. 1-1mme  £E— L STHE , A6+
AR JE B A2 K2 0. 5-1. 5mm. K2 1-2mm, KZJ 1. 5-2. 5mm. K £ 2-3mm, K %) 2. 5-3. 5mm,
K% 3-4mm, K £ 3. 5-4. bmm, K £ 4-5mm, K £ 4. 5-5. 5mm, K £] 5-6mm. K £] 5. 5-6. 5mm.
K %) 6-Tmm, K% 6. 5-7. 5mm, K %] 7-8mm, K £ 7. 5-8. 5mm. K £ 8-9mm. K #J 8.5-9.5., K
25 9-10mm. K #J 10~11mm. K 2J 11-12mm. K £ 12-13mm. K £J 13-14mm. K ZJ 14-15mm. K
Z) 15-16mm. K #J 16-17mm. K £ 17-18mm. K £J 18-19mm. K £ 19-20mm. K £ 20-22mm. K
2) 22-24mm. K Z] 24-26mm. K Z] 26-28mm. K #J 28-30mm. K Z] 30-35mm. K#ZJ 35-40mm. K]
40-45mm. K #ZJ 45-50mm.

[0162] AW BEI s FER MR A 45 8 & A2k o P e 9 52 AT DAIE Ik fi o fif
RIS HICSE AL TN S . SR )5, XL n] DL AR T (R AR AR ) AIRIAR s j
77— NS 2R (1) Bt v A R SR PSR AR — S SR v, AR R A 500N S AL
WAIE R (#5942R4910, Instron® ), 5N s KA H1HAL AT (#102608, Instron) HEAT
RAE. AR A SR b 2 #E (#2712-019, Instron) o £E—SESKEH] o, B H &
ffEE (B0 K% 2mm/min) , BRI, RIS B2 7700822 Hdfs Bkt EhL R . fE—
S St 9] v, o A B T DR FH 3 A RIS 25 TS 77 V25, WIASTM D638 ASTM D882 Al
ASTM D412 HPHEIAR I 5L B S X S T VA A 1 77 VA AT I 5E o

[0163]  fE—LeSLjfaf] 1, AW+ AR hr (9 2 2 K2 1-50kPa. 1 22 K% 1000kPa. 1
% K¥) 500kPa.50kPa 4 K %) 600kPa. {E—LESZiEF] F, A0 56 TR R 5 5 2 KL
75kPa % K#Z) 500kPa. KZ) 100kPa % K #%) 200kPa, 100-300kPa, 400kPa. k%] 150kPa % K4
350kPa, B K] 200kPa & K% 300kPa.

[o164]  fE—SESLE ] H , Ao i A2 22 /0 K2 50kPa, 22 /0 K% T5kPa, 2 /0 K% 100kPa,
F/bK#) 150kPa, F /DK% 200kPa, /0 K4 250kPa, £/ K#) 300kPa, £ /0 k%) 350kPa,
2 /b K 25 400kPa, % /b K 2] 450kPa, % /b K % 500kPa, £ /b K ] 550kPa B %2 /> K £y
600kPa.,

[0165]  7E—SEsKhtf b, A WOGF R h A i A IS K4 8MPa.

[o166] AT MR HIAL G o FEKE AR 4R 5 @ g i 24k VDGR R s
A LASE FH 500N 32 FARIHLIGR I8 R 40 (#5942R4910, Instron® ), 5N f A A& 7 4% JK 25
(#102608, Instron) #HATME . A XS shil/ER e ERE M (#2712-019, Instron) « FE
i AT DR I E B b (01, K4 2mm/min) BRATINAE, BELBIR . MRPEAS A 0 , i34 o i
A LATHSR A R 16 77 P B LA 2 B (N/mm) o

(01671  7£—LLSERE B, AV F A RO 08 T 2 K20 0. IN/mm 22 K% IN/mme 7£—
S S A5, AR R B AR A R K2 0. 20N/mm E2 K2 0. 40N/mm. K £ 0. 25N/mm
FRKZ) 0. 35N/mmy K2 0. 25N/mm 2 K4 0. 45N/mm. K% 0. 35N/mm % K% 0. 535N,/mm. K4
0. 45N/mm %2 K £ 0. 65N/mm, K 0. 55N/mm 22 K% 0. 75N/mm. K% 0. 65N/mm 2 KZ) 0. 85N/
mm. K% 0. 75N/mm % K %) 0. 95N/mm.

[o168]  7E— L& SLjE ], A2 4O A4 RE IR B 2L 9 R 2 22 /D K2 0. 10N/mm, %2/ K 2
0. 15N/mm, %= /> K %7 0. 20N/mm, %570 K25 0. 25N/mm, %57 K29 0. 30N/mm, %70 K 29 0. 35N/
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mm, %5 /0K %) 0. 40N/mm, Z /0 K2 0. 45N/mm, /0 K] 0. 55N/mm 8% % /D K%y IN/mm.

[0169]  AEWO M4 LR A o B MR 4 1 2 FH & i A8 4k R A 38 5 v DUAR #% ASTM
D-3330-78, PSTC-101 R 5E , ‘& Se XS T 445 i A AN DURE 2 It B i 5 MR IS R Aot
FARLTRE R RIS . 7E— S K08 RS BV AP 60 bt FH 2019 1 3%
AR (/KPR T o R P SRR R A5 R R g AR s 55, ¥ o I AN e 482 1Y 3 7 R e o (1) =
Ko Ja BAEVICF M EHAR 0 B w31, ZA ZHA B4R & , 1k I IR B R A
FHIA A 180 5o AYDEF MR I E B S5 R BRI E R A% (W1 Instron $i
XIS B Harvey FiHHAB810) o 285, iR S AE R AR ML e+ P, B iR 4 7 e 1H
TEIRBEMNZERAI . R CFARME A BT 10 R B I, 10520 3, BT ke
[0170]  7E—LsL ), LA B v] DU 25 ARG A R i BRI AT I 2 o X
T AR B R RPRG PR A R — O S Dk U, A A PR i S AR EE R A (EDRRASEE T ) A
Ko (EIXREEAFNLT , HEFE M HAE—MAI R, #2K20 0° AR (A L5REPAT) f7
T dt B — v, (RIS AEASE i B0 1m0 T B A0 70 CRIASEF — ARG ), W00 58 A48 it A T 7 %
(&, R AT S oA . VR m A F e MR ASridRmEE (VR ) K
F—ANRIM LW 7, TR AR SRS I S EE IR VLE E AL (9) 9. 8m/s%) o G, K
TR FERD I AE 6 F MR RF, BRIV F M BRI, B Sl e E
REbe 2R PR #E RS R BEE R Y. A5, 828R B ZrE =R
g T E MBS F) o HT Feo F(FEOEETEE) . K F/F AT USRIBEERE v. ARG,
AR} R I DARE SR R A, ] DATHE VGRS UM R BT RR IR 7 (RSB0 )

01711 fE—Lesifa ol v, ARV CF M B & B8N T H R P on g . 75— s, 4
WEF A EHERE A 3 B /N T s

[0172]  fE—L&sLif ol o, ARV B RG 5 558 B2 22 K2 0. 01IN/mm 22 K #7 0. 60N/mm.
TE— SO ST B, RS AR S 2 K4 0. 20N/mm 32K 25 0. 40N/mm, B K ) 0. 25N/mm 22 K Z)
0. 35N/mmo 7E— 2 SLE ], R AR /N T K2 0. 10N/mm, /T K25 0. 15N/mm, /T K &)
0. 20N/mm, 7N T K £ 0. 25N/mm, 7N T K £ 0. 30N/mm, 7 T K 2 0. 35N/mm, 7N T K 29 0. 40N/
mm, /T RZ] 0. 45N/mm, 7N K] 0. 55N,/mm B /8T K% 0. 60N,/mm.

(01731  (6) T

[0174]  ARRPMEVDEFMEEAERLS /SRS eATTn A T3 57 5 58
JoR VR FE, {33 B2 R VR 9T T R B B RO, (R IF S ME E, KRG N s, BT
JaL%. BT TR S E2OE . S SIE AN B 2 UK R R I K A 2k DhBe
B RE B AR A SN I I SRR R, i e | B RN IR L B AR R T BRI TR

Var’
A,

[0175]  [HIk, 7ERCEESEH] b, AR IR —Fiia T SR SORE R TV

[0176]  ££—SESLHERH, AR e B B2 A — b S Ik BRI B s BERAR D Y377 IR T B
BER, 5/ BUNE D Ea s / BASUERITNE, Ik ik e A5 AV
TP I 2 75 B0 7 I B REALA AR, T B 5 2B e 1Ak b i ARt B RO 6 1
EERDCRS AT AR

[0177]  FEAK BT iz, Al DMAE RGO AT RAL A 5 24T L LED BA5 2 19K
STECROG A e A& . Al RDCHOGIR F BRr M ARG A (B2 A) MkiE &
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WA — A B AEENAE G, AE—ASLiE] TSSO . 765 — L
5 o, A I R AR A8 (KTP) MO 2% (0 GreenLight™EOG%S ) o 78 5B —ANSLif o, ik
JEOGUE A LED T, oGl 45 A8 53— SEHafH , Sh At & B K2 200 % 800nm
IR . AE 5 — A SEHE ], AR 2 P A K2 400 & 600nm AT WIEEIH. 785 —
ASSERE YA GRS K K2 400 2 700nm BT ILOGOETE . 7E S A2, ik
HHP I 785 — AN SEHf] o, SRR 2 4000 78 5 — ALt it
Tl R EG. IeAh, SOOI N B A& D% T . dEEEDEIR (LED, &R AT B S &+
1T) Al T3R5 R R 0. ImW/ em’ 5 K Z) 200mW/cm *o 6286 TR A3 1 Th R 5% 1% 2
K27 0. 5mW/cm’ % K2 0. 8mW/cm *

[0178]  FEA R BHIT VAR — Lo v, RR 5T 21 52 2 B IR R i KOG I BE &2 K2 0. ImW/
cm” % K Z7 500mW/cm #, B 0. 1-300mW/cm’, B 0. 1-200mW/cm’, Horf i FH (1 g 8 2 /b B s T 45
AL FPIRAS BB R k5 8 2 18] B BEE S EVe F A R R B . fE—SE STy i
SRE AL 6 e K2 1-40mW/ em”, BE 20-60mW/ cm’, B¢ 40-80mW/cm’, 8%, 60—100mW/cm’, BY,
80—120mW/cm’, B, 100—-140mW/cm’, BY 30—180mW/cm’, B, 120—-160mW/cm’, BY 140—180mW/cm’, BY,
160-200mW/cm’, 8%, 110-240mW/cm’, 8%, 110-150mW/cm’, 8%, 190-240mW/cm’,

[0179] AWt Bk rh A B F RS AE RS I L P2 R R A (CRAPER D ) o E KRR
B, o R A IR IR A AR G R R IR UAC S SR LR A B R 6 B TR R B L Ry b
R LA AR IR UL, AT RE A 2 o AE— NS, Al RS 2H 23880 5 IR B AR 1Ok
TR ]2 1438 22 5 408l o 78 73— NS e o, YA RE S 2H 2B R B AE Y644
RHEIB A2 1 43802 5 o 7B H S — sl v, RV F MR RS 1 280 2 3 74,
FE— L SE A b, O HE S B 7] 2 1-30 #2 . 15-45 #5.30-60 #0.0. 75-1. 5 2 Bh . 1-2 44
1.5-2.5 7381 .2-3 73480, 2. 5-3. 5 7380 . 3-4 8. 3. 5-4. 5 73%F.4-5 3B 5-10 434F . 10-15
43 15-20 3P EL 20-30 73-%f o AL [A) A] L2 AN K2 90 408 K2 80 43-%T . K4 70
AERLRZT 60 7Bh KLY 50 38 KL 40 4B EBURZ) 30 R ROZERAERSE, 7] LLE T
AR AL IR AL 1) B8 A I A% S 2R R T AL ER (], DR ERF & 0, M d AR
BEEE R 4 R 60]/cm’s KE) 10 KL 60]/cm’s KE) 10 KL 50]/cm’s KL 10 &
K 40]/cm’ s K2) 10 2= K% 30]/em’s K4 20 2 K4 40]/em’s KZ) 15]/em’ 2 25]/em”, 5%
K&y 10 K%y 20]/cem’s

[0180]  FE—SEsKRtf b, AW GF IR AT L4 5 — (R BE EE T RE S o AE 5 — A SEHEd Ol
OCI DGR AR AL ER AT b7 4R 5 1 I RE SIS R) o AE 55— AN SEita s b, RS Aot
FHEW, HRIEYDCFHEMZ /D 51 kAR AEGE 2t H .

(01811  fEFEEL S o, Al P 2 o v () AR €5 B T DLE I A5 H AN T30 e BH 1 R 53 5 3k
AT IR o AE— LS g A, A €6 A ] DLE I U RE TS P T DL YE ] P (956684 o iX Pt mT DA He
FEARDGIE AR ST, B HDG AT LED & 4% L B &8, B rofl ot 0L i BB sl e
e E BRI . AR TE, W ME FARTOGIR . B, nT LA S IR B E
SPGB TESOE. HEDGARE TR B, 520 LED AT 56IT 5, SAEE S HD.

[0182]  FEANKBHRITTVZH, 755G HR ST G A M6+ LA B2 IR AL 5 5 o £E—LE St ]
TETC R G M R ALK 6 F ARG B 78— S8SEE 6 b, AW+ M RHE RS 5 1E
A IR AR TE B o 73 e S, ARG R BE AE 2023 B (IR ], £ 5 1)
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i [) SR FH L A B 358 06 BB VG A, A T b FECR O

[0183]  FEAK BT I — B sKRtds) b, ARV ARERT $ B A — R IR = IRG P IRL T
KRBTSR BER B ATATT H e kit i 2 023 F, ane o S iyG 7 i e m] P& — J& P
=JENPYSE S BEONJE UE AT A R EGA A T B AR B (]
K PE o AE—LLSTHE ], R b ER 1S 2R PT DA Ay O i X (S BT , RS X484 i)
AbTR . a0, Bk 205 R LR B F B0 S — 35, I DGRBS S 7, SRR B RR PR A
KTFHEY. SRIG, BITREE iR E 50 e AT RS FIiE RS . Ba, BTk
it B 58 =50 4, R AT BRSNS B

[o184]  FE—MCsLhffh, WO CF MRS D& R, H T IUEREZE . /£
LT, AT LLSE I F A0 A, i, — JE — R, B A A 38 B TR B

lo185]  fERLLCSLHA, VDG B AT AEEEIE VR T R A, DUMRFRIGTT R APIRAS . 72
KRG 0T, AT LASE S F A0 AL, i, — JE — IR, B A A 38 B TR B

(01861  fEFELLSLE s b, AEWOG TR AT AE BT M S R AR T R A AMRFFIR T B
JRFRPIRAS o AR ARG OG5 P LAE BA T AV 6T 8L Bt , — i — %, BUE AN & Y
[] B o

[0187]  fEAR BRIy, AV T MR AR B e A o B e Ayl 54
75 e % .t S SO KR v,/ UM S oS B G N (517 N1 S U e S 7 | = R 1 N 27
AR, W TFEAT E F 2, & U PR S LR - A ) JUBE A BUR B S / BUR IR R 8 1
A R o IR 28 R 20 73 AT AE SR B E P AR T I ARG A BT RIS/ Bz S B
Je B8 7 =it FH B R Bk b o A A R (R B i e FH A 2 2 A B R AR 1
WA FEA A ARG TR RIS R TR, YR 97 AL AL B2 R BORS % e fh H e 21 93
(4 B SG N o AE—BeSCt ] o, — BRI Y W VR TT A M B3 n . I
AR R E R BN A A AR B 51 B9k B 5] g n & o] g8 12 3P A AR 4k, #
SAMEERE R . AT DO A A SN YT E, WL
I ) AR P, B T2 S B R A R A . AE N E A B EREEAR T #EE .
JREEZ ELLAE R 3 I I i B A R0 LB B ) PUE A o s R A D A R
WA T

[o188] (i) FZjk¥ 3 (skin rejuvenation)

(01891 A FH AT A4 RE AT F T3 S bk B8 B B B R A AP o L R 3 B2 Jbk
W2, A BIRNG R TR G 1. B NABEA AR IR S PSR A R & 46 4
2o BRPEA YR T R RS, 5 B R T R R R A

[0190]  ELPZANIERZ 2 [ 8 A Akt — N R EE AN . B Y - RIZEGELS LS
TR R I o 2 K2 A MM L R N I T RIS S SR o 3R R U3 N 38 i 2 e T-3X
L6 11 A5 RN I /5 S SR o R A

(01911 JZJRIR AN R Bl R R 0 S 5 A B 2 AR Ak o BT B A ML) 7 A ek 22, L2 - R YRS
ALIRR B2 W AE T EARBRMEAT AR BRI N, AR, HAS M MBERME T . thah, IRE & E
VIR A8 B L 2 ) JE T T A e Ik 2 AT P4

[0192]  FQJGLEE 112 B R A M A/ o 1) 32 B2 1l 9, $R L A5 A PEAEZE o 7E AL FE A ], e Ji
HEA T bR B A A YEATE R, 5 EUE AR, 2 0 B R B AE A A i
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[0193] 7k i) AR P 22 AR A0 S BUH B 25 19 2 IR, 18 5 #F AR 7 24k WAEZ LAl
Ao S AR T g R R IR 3, ShR AR IS G 1R Tk, LI B 4N sof e £
FE A BB R B R AN SR T« B2 kAR i A2 B L RS JZ IR Wy i 2 (3 380008 111 R AR
M REG, CA SRSt i 2 e 5 B8 ) B ks (T s, B S aE, F
B At ) BT (AT REREE ) S VAR 78 0V H) R T K B B E AR BE L R
R 2 RELRE R 2 3R R K 7 P IS 490 5 (K 4480 5 JeRs B B B

[0194]  FLJF — R A AR FE R, 13 K vh i A A A i 5 467 T 3 5 T T () 248 e 71 2 o
I3 o ZIE N R A < AR AN R Ak 1) 2 I 2 B S A A A A R E R
FIREE A TV R R VR 2R T B (1, 16 L 43— 78 A 200 0 32 i (16 45 ) 1k X % A
YRGB RRAE D7 TR BIE

[0195] EANEEAEREED, MUFAETRREN . BEH=MZIKE (o B A v) A,
PAAKIRRAS XOARAG B, 10 RS AR AL — L o 13X = PP DAAS [F] 9L ZUA7 A, S BUE R E
EAH T R G E S A, AR EMEE D -1 MEMEEA 5.

[0196] R IEE VIT 2R fis Ji £ 1) 0 4 el e 1 2 JEC TS A7 A0 4t B 1) R A, SRR A2 B
T AN R RS L oo - BREAMLEEAAM. EMEED, FlEE
RiiE 8 A -5, /R A M ek iR g 3 R VIT BURR 5 2 (A il SE B 1 4 o
Mo

[0197]  E&IEW, AL o, ERNEE A -5 A VI BRI E RIS, X5
BURL B AR B 2 R) PRtz 2K, 5 BRIk O 25 B P R A Bt

[0198]  Hft, W ORGS0 55— Fh 2R 4R 13 B 7 A 7] o X S GF 8BRS
T2, U RAEE S, BRI, 247 AR T 2R AR (10 T 50 AL PR e in B2 77 81 5 ke bk 2 JERAS
Reie I 5 HFRRAS , REERELL

[0199] AR EH BV CF IR ik AR #E J R TE 3. AE—Lesiiifa sl v, Ak I AE A
FAE BRI 515 2 J OIRAS , W RS B, 4 /N B 7L, 9D B A, B JER 350 57, Dl i kT I
AT R e 53 70— SRS, AR I AR R T iR B R SR B A . 7R —
S S 451 L AR R I AR DGR R VAR DAY Y B 2% BCEL R 0 A — Rhiak 2 R
JRE AL FPREIR, AR AR T tH LA SeE 9 20 B kAR S B L R E IR ik (8000
[ o 0 HIR R R B > DA B T B AN 50 B Bk 2 % ) i R giAs (BT B s, B s 5
RO, FEULAS U ) R (PTREREE )  TCVEHET 78 9V 20 5 Bk K B 2 5
ZAEBE WOTR T K B KRS N 25 5 2 Wk« oz 20 25 R A 80 B SR B BR K B o 7 — s
T 5 AR 2 B I AR A6 A R RN 7 VT BAS 5 B AL /0N 3 R RS R 1 BB, 5/
B IR B I M.

[0200]  fE-—SESLE ], ARG AR AT S R R B R AT . R EE DA
R CRP SRR R B A O T) ) BFEZE R A AR B U5 R s/ ML 2B R
7 R AR ED o

(02011 fltu1, AATTR B0, TN GEAE 2 C e J 25 1A P 00H i e SR B % o e i 2
(% . 20, 6, EE LR HIEAFF 20090069217, 4E4E 2 C (KL SEFER LR KT
Y, W L SUIR I ER B L- HUER A ER AN, B AL 7R S5 S O R L R4S B (1 U8R I iR il 771
FEAT R B PR a2 M4 AE 2R C RITRAH. Bhah, Bn] UT & 4E4E 2 C BRI i,
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W4 R AT o BRI R SEB RS AL, WIBRER WA AT R 2k A, BUEETR IR, o
MR, A 20 2086 Bk 8 A gk, BRFL Bk B Lk 5 54T = A8 () P R B 22 ok e 2 skl TR R VR
Mo WAL, B RT DT R AR i, Qs S BB e o A, 58 1 ) S s < FH R
UL ER I LY (CAnARBOE ) 10E Sk RERRAT ISR ) s FHEE 1, 0 B SR R R AR
P O BE B AR /K R SRAR AR E IR 5 I & AT = LU I PRI B 22 P S i SR (KVR &) 3 m] LA
155 AR YD e B B i B 1 o

[0202] {3l 0, £ 35 [ % F) 7598291.7722904.6203805.5529769 %5 K 35 [ & ) 51 i 2\ HF
20060247313.20080108681. 20110130459, 20090325885, 20110086060 24 H % Ho e J5 e J5 2
A& HONBAT T AR .

[0203]  (ii) RZHKm

[0204] AR RV MR TR HTI6097 B R B EA IR T 4058 B41E
K OCALBA M S 5K A4 B BB R W B 2 R IR E B R L B aiE TR
FEE BRI A B R B AR M E B R A5 2R LLBE . 45 T TR ALBE L IR R 2F
Ji s AL PR A A BRI BETS | T Ik 1 98 S 2 12 98 11 B Ik 28 0 . 3 Pk i fgk
B e Al R VRDE L AAE L SE S | i e MR e L B RS IR EE L SRR
ML E RSP AT o B2 28 A FE M 7 5 e e OBV Rz 98 B vis 1k B2 4« &R IR e 2%
A By TN P R R FRASVE R P o R i A0 4 N 20 3080 L R G At i A SR 41 e

[0205]  (iii) JESEAEEIEIEIR

[0206] AR BHEIAEYCF MBI LR ] F TR IT IS « AR TR “HEIE” R I A2 K
IR B 2 28 5 RS ) B2 I o AR R B AR 064 BRI 5 v ] T AE 5 S i B B Bims
J& 5| S B4R T WL BRR BB T RIS o AR B ARG A AN T v SE A R TR
7R o RN RS o R B A T B B UG T R e e, B AL T BRI
(1) 52 1 B BT 43 Wb 1 52 By o 7 MGt B8 BIIA F R i . B3l p AN iz ik B A7 AT 2 7 R
2> FH ZE BRIA ZE B2 (IR H I B T sl , M TS B G 38 S5 A0 ] 4k, T2 RSP ok o) 1y [] 4 2
TEEIE T I L85 05 5 B B LI B 5 A s Ak, AT S A3 A0 . Il 45 SR 2
TEI5 BRI, T A A TR T %, R B R PRI o I R T AR T A2 AR ) L R 1
TR BRI o I8 4L RT B e 2 ok 40 B IR 1 22 3 o, L 22 AT B R R s M) 75 30 (e
DRI, A & BRI DG4 BRI VAR B TR T — PhER 2 M 589 A SC I B2 JBR R I sl JE IR
R 98 Pk % B L B e B g 3 TR R R AL

[0207] g4, 9t ) — LL AL, ARG TR IS BRI L AR TR B S L B
A PRI SRR PRI L J2V RS TR AT I R BOIE S ZR I B R R ) 2 g
I B 5 PR IR L R R PRI | LA TP R I | B PRI | R B R I . H 42 il RIS
PRI PR R I TR PRI L 45 A% PRI T3 R IZ TR T L I A s | R B3 PR s | TR PR RIS
N SR =2 PO A s S (] e o s o 25 79 B Pk e s

[0208]  HELL 17 s HATAS [RIRPREIR, E0 48 R L0 AR L0 0 B 298 T kR R o)
BEAS S VR KV BN 5K CROIR B K S 3R R B L L JOE L 4L R B B Bk
B REYS /BN .

[0209] AR BHEIAEY T MBI EE T HTIRIT S PSS B IE . 1, S ) — 2k
AL, AR T R BRI L A R L R S R A TR R R R 2T
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SRS IRAT JEIE 3R B R SR 2R L 20 R TR S 1 2 TR s il 2 M s L e s L RR
Jo VEIEE I AU PRI L Fe B PRI RO SRR I« H 28 W R e MR R | BR Lo PRI | &5
ZEREIE TR TR AR TP B PR R TR R N TR 2 = IR P e 2
(] P8 s I 485 79 S VR SRR

[0210]  FE—SEsLjafi] H, AR IV MBS & JEURRTTERIRT 2. F
wl, TR s A R AR TR AHE R KER R BAFER, BB 5 RKHE
HEWAT LR AV PPRRT LA4a 5 54 20697 B/ i [ Bk 71 & .
(02111  (iv) Ho@Es

[0212] AR AT RATER TR O R ik s DG, (R H B8
5 /80N BRBUR D N R R, AR NGEEshEE (kTTiEsh) o AR HBEYDLF
BRI LLYGST 59450 CHEE, ), AS[R D7 2051 R 0 B Bz T 245 1 (B pR s
) A 51 Y S 38 PR 97 A G R B4 1 5 28 SRR HE R A 1) S BA A Rl
A . AR — 2 sa i v, A8 SRR ARV, B k4% U1 10 L VIR L B3R | B 40 A% B BT
A O FARG D #es i AR eSS/ BUE SR s O A AL R
il R

[0213] AR AEYDCF MR T IER] TR 7 8 M B kst 8% 15/ BUE 1% L
O G, XLy D eIl A 7 S () R 50 S SEI R A S5 M PR L ZhRe MR S S
(PG o 28K 22 K008 VA% 10 mT DU o9 5L 2 43 O =28 < el PRIt PRI A8 1 (OB
PAEHR ) Bt T (FRIKEEIK ) 5.

[0214] M4, A& R TR 7R PRI 525/ B ERE R 9 1t 2 1 A AVt 44
BTV T ML R0, BEIRm BB R O B R Em M et . L
Ao FEERE / BRI AR B S AR K . M HHAR 220 AR IR PR R e ARk Tt
AR RIBE /7. B E AR 1Y R B B AT CVBAME I, ARATT T BE R BB #E e
VER R MR AR B3 R T R R AL R TR e 77, 45 R, P Re HH I ZA Bk I
FIRIE, S 2 B0, IR WU o 2 Bl PR 2 325 IR ROE 2 —, R B BUR . 18
—BeSE ] AR BRI TR A O AR SRR DTV, g AR O R RRAE
FET R R AR LS / BULE I RRE T 51 R S R 2 e / B .

[0215]  7EH- B SLfrh, AR St T8I 8 b5 5 / BUR R a s b @ 5 A
YCFM BT o I8 s BRI ARG PRI AL 45 1T 5t , IX g o oh iR 3
R BRI AN o 3 P57 2 A N 21 J bk B8 & 73518 R . Rk, 1T
ANBE B0 &, /AT DRI 2 838 10 Bk Fo 2 B2 PR — A DX I fA i [SE 258 B¢ BT 799 /)N
8=/ BL B, 2T R B PRI G o SR ) B R X I AR AL 5O SR TR . AR AN AT
1BIT, Bk e R, 32 B gt DRI, B PRt e R IR B R Ak R A 5/ BOAE A i e
IR 777 B2 R — DX SR AR B R Rt 27« 24— DN NEMNARANE S 2R 25 50R L T2 B O B A
REBNIT, 22 KA R IE PRI o FR3E MRS K AR AE B AR ) Sk R AR 7, VB IX (AR
BRI ) BOE R

[0216] AR BN AR 772 ] DLVR T I H e A i B 4 S | & R R A
F No. 20090220450 3% #& (1 S L6450, iZ LA 5 w3 E AR K.

[0217] @A =R B &6, /£ R IER B, 185 WA IR R 2 T
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R ML/INKR S NI DTAR IR 2F, (2 3k 47 4 5 1 DL AR B e K IR R 1 L skis 2 21
15 VAT, FFAE W A 1D AR e A R RE I A o 76 B 2 E R BE, SR 4 I B4 4k ol B 4]
0, Jig 2 R S A K DR, ) S L 2 ) TR R A 4 i P 7 A

lo218] MR, fEIMA PN B, (B R AR =8, R F LI, FFah B2 A4 .
J AT 20 M 2 12 B B S ER A M S A, e AT T 3 AR A OB LR R IE TR A5 D, $R LR
KHFE AL b AN A o 2 AT 4RI i 7= A e S5 A, B30T 0L/ S e i 2, 538
e R AL A HGUEE WG D RTAEK . BRI & b R an i s D R e,
MRS o b5 20 Mg E2 A ALt M 1Y) 75 SR HE BT, 52 B0 78 S WIS A F (1 47 4 a8
WIZ% B S, IX SE AN AL PR 3RS o 70 A% 11 A HH B g JUL s 4 448 00 i g WA 44 40 i, 755 B 155
CPA Ao 3K SO it S H B S BR 1  IRNUS 4  » F ELAE TR S A% 11 o Bl s s AL

[0219]  FR, EEEM B, BRI O i & i s a B B, =S8 21 L4, s R A IR SR B & 1
S SRR LB B Bl AE GBI B, BT TR R R I P or Ao 8 R i 1 o

[0220]  {HJZ, 445 A3 FE BN , T8 5 JE T R S N o 459642 K 22 BT B ) Fi
NEHA AL R EIRALR S AR LA, e s 2. EIRT
FRALEFRAUAPR T 2 48 MIE IR 39 A PR IR A IR 8 (keloidal scar) , DLACRHRZEYE . &
AR TR IR B e, AR AT & BB B IR T S T e BRI o 39 AR PR R 2 B AR IR B % 1 5 1Y
BB, T S AR s T E NS 2 MR E . BRI (keloidal scar) Z&fEJR
P VA SN B BE RS, DA s S M SR N B IR R R BRI, 88 3 DA
2Af BB i B g

[0221] 5 IbAH P52, 1B B2 bk i DA 288 2007 =040 B I R B (1 4R 4, A B T E R 1
SR JEAIFME . [RI0E, TS DA T R SR, F5 Rk, ASSORNSR R A A,
1y L3 DAYk /Y IR s P 7 X B i B 1 PR P A

[0222]  ARRIHFIAEDICF MR iZam i (R 2R B350 B RIE A (R R IR B 1 &
R PRGN AE S / SO IR A U s (R 3G D @A 7E— RSl o), AR A
YoM T AT DL I (R A 35501 b R AR #i45 D @ fr e 78— L SL i )
W AR R ARV IR R AR R R B B Al 7R — S5, AR BRI A6 T
PRI 7 AT B i RN o A — S S b, AR BRI A W6 A BRI 32:, 9 o, e ik
DR 2 B R 347 A

[0223]  fEARHRITTIES, AR AEYCF M RHE R 5 5 5 B Bt ke B R — i
.

[0224]  fFH&—SL ST, BTk AW 5644 B LR B8 I 1) s — & PR R B =, 9 DA
AN () TR) B R P B FR PR B (P AT B . 7R P& LT, Tk 4 & 7E IR B 85 T 60
() B S0 ) T DA AS 35 B A R} 3 S SR B A T 28R

[0225]  (6) W&

[0226] A% R BHIEFR AL A& AR B HR I AE O F PR &/ B BT A K B
(VAR BT 5 BATART4H 23 B )

[0227]  fE—Leszjfa o) b, W0 SRR R A, A WA & H T & AR I A6 4
BHH D BA A 75— LSTHER) b, WA S E AR R WAV Tk il 8 AR KB
(IR F A RHA R 5 7T LUSCEAEMOSTIZR28 N . B0, i RV MR E 4
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WA, & FARFIRIL A 5 A B BRI AR 2 N o R3S 1S G XUE 5 8 B AT A2 3 43 b
A= 745 /NS S PR Z PRI A% . B — Al Hop— AN i B RS 2 R,
Al A E S B A — N A RS

[0228] 7R st oh, R S HE T 3958 AR & W o (AR e A RHA T SR N A& 5
P25, B, WA ERE S G BRI AR, BRIBIT A (B, TRy e
HO@a), AR E.

[0220]  7E—LLsgfih, WA AR S H - EaRNE A9 S 20— PRI E
Ty, HR AR S 5 IR A, B IR A Y B R, B SR D R, T
PATE R PR 2 T

[0230]  7F e sl b, W S AR A TR S A S I F B

[0231]  7E—L&5 M, IREEE—NFE, A5 —DEPEDMENE, — NSk =% H
T BB AR O, K YDA RE SN PR &R D — N ES
[, 76 I == s R B, 5 R IR A SO 6 BTN, AT A A R . R AT DL
7 R BN T S I 25 6

[0232]  7E—desgifs) b, R B AFE S — 4, B A ARG A R B RS R 2 A
YCFMEL CBiR”) sPAREE A5, CASERIBUES . R BRSO AT LS 2 LB
P2 LM, H TRV TR OB BOE SR ] VA SIS OE g7 AF b kL. AR
TR B L BT BL, 75 AE 06 AR E BOR B 25 P 2R MR 3R i i 49 oy S i
ok BIEORL

[0233]  {E IR &5 (1) — L S 9] v, 500 & T — DA S ORI, I KOS AT AT
FAREAR (A £ A AR 45 20T o (485 5XXT T DAA FEh B R BAFE H

(02341 7 & p AT DAL 90 T anAeT 4 A R B R B AR 00 AR T Ud B 1S, B 1S
T U8 B 15 ] AR R PR AR R B AR FA R 28 88 Lk S22 OSBRI 75 o Ui 9 -F
QAR ) FE AR b P 38 8 7 S T W TR o P 5 T P

[0235]  HRHEAS KB 130T, IR AAH A I A6 A R 7RI B AR U AR A R
AR, e ORI /AR R Z AT e 258 .

[0236]  Xof T ZAZR AU I HE AN KU, [R5 AR K BH F5 BB % A R BH A HE 45 o e 38 R 0
i LA AFFIERS s AT LA R S TR ) — A s 2 N e s A s fad s (8
VMR A F A5 ) SEiE. AT S Rr s, BRI LR, 7T A A
BAERR BT R . BhAh, FEUE ST LA IS B SEE . ARSI I H AR AT BT
X LG S AT O B R B 0, RN B AR BRI RD AT o kAR B (9 By 278 SCik
I 5] B AR TN IR HE H, IR AR R 0 — 93

[0237]  ARHAE T RS, 4 E A i M T A K B axX e SR AV AR R 2 FH  TE il e AN B
PRI BR A A B o

[0238] sS4

[0239] SR 1- 7 MRS R AR WD AR il 2%

[0240] 4% HEA R BH—AN ST to) fil 2 TR PEAEYDE MR B SR | .

[0241] 3R 1 AR HH—AN ST AL M A 46 A4 BHP 4 Rk

[0242]

34



ON 105163759 A W BB B 98/34 7

Hoy HEH % & (wvt/wt)
X 60-95

= 5-15

[t 2-6

1% W R A 2-8

JUE=BURS 1-5

Pt £ 7 2 M A 0.5-4

B N5 0.1-2
F—A A0 0.001-0. 01
oA 0.001-0. 01

[0243] 7K BELL Y BUHR LRG0 L Sk &0 M TR & il 45 A A 285, 1A AR B AH
KT =B TR AR B ) IR, ELRIE RIS AR B0tk . S8 5, RSt
TN CAH CEIBTEREN ) , VR A, ELEIAF B3 SR HH RS PEBERL o T 1 i8] 5] IRk P B o i 1)
SRR b, B S, T 24 /B, 24 /NS, 15 B0 AR 25 55 Bk, AT A FH 31 %
Wb, R LR B AR E . T8 24 /I E, ML i e 5-20% . JRn]
DU A7 AE RS2 PR BRI A i 2 (A5 . AERR BSGIUR Sem MR R ADE (EEE A 400-470nm,
T3 FE KL 30-150mW/em”) HEST 5 438k, MR R 590, 26 6IE 4% SP-100 43648 5t
TEAY (SP-100, ORB Optronix) 3R, LAMI & DI 2% FEE ¥ vs A, I 3 s RETHIR
YA T TR IS BRI 4 . fERR ST 5 8RS, RINAE (B & /03 R A eI
Mo

[0244] 2 2- V6T A A AL AE AR B 70

[0245] % FH &5 AR 4 21 B A0 A A 4 MG 10 N A B DR ASE 28 0 AR )56 2L 5 WD I I AR i
FIHATINY . AEVEEE PO  BEL Y NIFREELLRE AR . A U, 5 AW
FeF2H A WAL NAR B AR B TS, ‘AT FLAR 20 KBS JE W B F . SR )5 , 7680 B IR
10cm &b HTESG ( “VEME”) BTG 5 8P . 1EILI6H LED ST &5 B i, Je i~
WA AR 987 1 A2 K24 400-470nm, D% 52 30-150mW/em’s fEER LED 10cm &b, ¥5 4k Y6 AE WA 3%
KAL) D22 K2 2-3mW/ em’/nm ( K# 2. 5mW/cm’/nm) , P35 T 22 K2 55-65mW/cm’, 5 4
oo B B [0 A P BB R 35 B e K& 1525 /em” (K2 16-20]/cem®) o ERFIISALCIR GG, 4
WA AR S 9O, 96K SP-100 43658 SHE{X (SP-100, ORB Optronix) JU5E, 44
R 4 Frone HTIRA Y RGO T, BRI AR - [F] iof  3 A ' e o B
bt

[0246] HTAYLTFHAY SN AIEEAAZIR, A 4E 405 A1 a i = 28 8 T 5L
JRE S FAEM R I SRSG, 1 Z BT PR ERIAE Matrigel ™ [0 % BB 1
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MNAEE BRI R A E A 93 () OV S P B2 4 B B i 7 ok B 40 b BRI N A 3D S M A 28
FIAAE BT TR o 24 /NI i 388 3o 308 A W SR WA 00 P o & A B T A U o o 1 Y HE A b 2
3D B AR R S5 A 3 SRS T AR I B2 A8 BT i R B I Rl A 4 440 RN AR AL 4 B i A
R, AR EE (WA ) XIS T AZAE A« SR A AR b B B PR ot () 37 i 85 7
T SEAR R FRBAE A, AT B A 5 5 N R T R

[0247]  SEH 3- AW H AP ER (A 5T W AT DR R 1A 1

[0248]  KHSZAB AR 25 3D A 2 A% (EpiDermFT™, MatTek Corporation)
TP A K A A 51 I I S8 1 8 1 R - e AL TR SRR 1R 1938 77« AR A A%
NAECRIEL Y MRl . BHGMIBAAEARZAT (AREF.50% £ KK FHRA
ARKET) FEFRRZAMARSAR 3D Ak B2 IR T . A FLAR 20 TOK B e T8 R f
JRARTARNE A HF . NG, SRS st 2 BriR i ye ( “3eit”) R Sk
R - HEWAEE 2 550 ROLKETIE 4 Frox. SRR AR DG RRET I 3D Bz JPRAR Y
HAgo

[0249]  JGRALT 24 /NI i ) & L DR R A 8 £ 11 BT 40 WA o B AR BE (RayBio Human
Cytokine FUAERES) ) 434 2 o IR 1) 4334 , 383 PCR B#%1] (PAHS-013A, SABioscience) 4 #t
FKIFRIA, Jfaid GAPDH M1 LDH B30 e A o Ee 1. 45 R (38 2 ISR 3) KU, £E52 45 Kk
N BB AEAEYLECIR A, DG AL R EE IR 1 1 S AT HA 2 RE B BRI B 1 A R ]
RILIK o A NBOLEBI A2, /4K b, G Ab R AR 52 4% R AR 28 [ s mansze IS T Hoo 52
5 Bz A N B R s e, 3% BH G AL R B A e K P B Rgs2me . AT RT DAY 5 R R SR
oA FEGALER Hp A8 21 240 i B 1

[0250] R 2-

[0251]  7E38 3 KA, AN FRE R LA H N A Z B W L B gt B E £ R
FEE TG R, W LR R Wt 2 .

[0252]
MR 1X MR 05X ME 00X
B0 ENA78 p=0.04 171 m % 4 W %=
II-1R4/ST2 p=0.02 11 | p=0.031
MMP3 p=0.01 11 | CXCL16 p=0.04
MCP-2 p=0.04 11 |1
B | BMP6p=0.01 | | BMP6 p=0.02 1
TNFa p=0.005 |
[0253] # 3 -

[0254]  EE—AN 24 /NI A TR 28 Ab BRASE R 28 Ab BB RERE L IR IA L L Ge 22 0 5 22
SRR RS H . AF RN W T 2 5.
[0255]
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1 X I 0.5X M 0X

4 m CTGF p=0.02 1 | CTGF P=0.04 t | MMP3 p=0.007 11
ITGB3p=0.03 1 |ITGB3p=0.05 1t |LAMAILl  p=0.03
MMP1 p=0.03 1t | MMP1p=0.02 11 |1

MMP3 p=0.01 1 | MMP10 p=0.003 17 | ITGA2 p=0.03 1
THBS1 P=0.02 1 | MMP3 p=0.007 %1
MMPS8 p=0.02 11

THBS1 p=0.03
T

IR HAS1 p=0.009 || | NCAMI1 p=0.02 ||
NCAMI1 p=0.05 || | VCANp=0.02 |
VCAMI p=0.03 || | LAMCI p=0.002 |
COL7A1 p=0.04 | | COL6A1 p=0.007 |
CTNNAL  p=0.03 | MMP7 p=0.003 |

l

[0256]  SEf 4- LAY A G B IR

[0257]  SRA 46 THRTEAL W', o AR €8 9 B AR TR I AE W 6 ARG 96 e e it 34T
THEF . BELLY FBOE R RIS o i i B 5a F 6b Fin. MEH R I, X E 4R
0 B RS 140 5 Y BB R P 358 0 T TG 3 0, {HL A, IR HE— D BN, B I i ek
KB|—AF 6. MEAARS SR, 5 2 1ty A& AR, ik, 2t dJ-4YriEt
FERE A A B S AR 0 R B PR, AR PR AR S, T DARR A b HR AH 2R SR i O A e
Jt 3 B BRI K, 2 PEAS R B R AR VDR R AR B A R B . sk m] Dhad i i 17 AR )
F6F AR E B Sk da i B b ER I A 2R, DU S (i e ) .

[0258] S| 5 BELL Y A58 56 2 AU B FIE A

[o250]  Xf#ERE (B & KA 12 % EALWR ) F (1) R JE K2 0. 09mg/mL 1 2 6 2 AN
(1) W KZ0. 305mg/mL IBBLLY, J (1) MR KZ10. 09mg/mL (115 Y6 2N Sh Ak B
K#70. 305mg/mL [IFEZL Y KRG RI6E) 1 M B#AT TV« R A flexstation 38411
DI, SEUE AR DG, WK 460nm, K EFEIE :465-750nm. WO TE R R B
W4 AT 6a fl 6b H, B R, A& A G 2 BRAE T REEHEE . 7 LLA ERAEWTY
&, AR AV R R R AR X PR RS .

[0260] S 6 HEZL Y. %)t 2R AECER L0 1 Bp IR 4

[0261]  MFBEME (& K2y 12% L8 AIR ) (A 4L) Fit (1) MR K2 0. 085mg/mL HIFBRLL,
(i1) KR 0. 44mg/mL [FRJE 2R, (i) WRE KL 0. 305mg/mL [HEZL Y, J& (iv)
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(i) (i1) 1 (iii) RIRAMIRIGE) 128 EBUHAT 7V SR flexstation 38411 446
ST, ZHENR AR D, WK :460nm, K EHEIE :465-750nm. IRUETE AR BHETE 4
AT B 7af 7b Hr, B R, A EHA G PG ARAE T REEERE . 7] LA B HER
5, AR P AT R e RAEX PR EHE .

[0262] fE FAREGHZAWHIL T REELE BB Y FIBUIRLL % CHRLL B AIBBLL Y ;3%
FERRLL B HBLL Y Finde 3k, DL B A o nT DAA BRAEWT LS , AR B A6 F R KL
W RAERXFIRE R .

[0263]  sH 7- AW FAH A VIR R & A RIS 7

[0264]  XPALEA T HAEIE P (1. 8% RULAERL ) 1 0. 01%FBLL Y 1 0. 01 % R ICZ I
EVCFH G FIEE DT T 134T T VR0 o 1 RN A G AR S Bl AE T
BRI (MatTek® ) Mo BFLIA KL 4000 NEHHL. 48 /NG, B 337 i 3 77 ML
sk, B BRR () LIS (R ), (L1) £ PRI HDOGRES KL 13 9%F (KR ),
(111) W5 AA Y FH 2028 M 5 — M e AL HS (CootRass ), (iv) K&t H 2 40
T BEFE AL W47 H OGRS KL 13 28, K (v) 5415t FH 21 40 i 5 — M 3 L
JEA IR ES. 7E (111) . (Gv) A (v) BTG OUT , 2N &) 2 ) A A7 AE BRIl
72 (v) BTG OLT, GRS HOGRT, iR Tok A M BB 4L Y MOt = A e Wi, /8
(iv) FMEEIF AL A, /£ (v) PSBEAE A A4S, R, /e m s
FR R IR 48 /NI o SR, SRR — RIRE 207775, X L RE BT R R & A i 1X
AL R B LD R R R VA BN B ISR, BRREIRG R 77 30 8, R E O 0,
TERR . &6 0. IN HCL, 2R 5 HH 0. 5N NaOH Beig i, e s ekl . B0 8 )G, &
I BB B A R U, B RV IRAE 540nm AR 8. 45 R W& 4.

[0265] F 4 -
[0266] FEFE T NI E KA 440 Big w1 8B 8 I 1 e PEXT L
(1) BICHESS (XFHE ), (1) T HIGRE KL 13 4080 (XFHR ), (i1) ARATREZL Y Flaw

JeRASMRET L BB (RIS ), Gv) a4 HOCRE KL 13 2
BRI, BELL Y AR ARG BRI 7 i B AL Y s A A, 7 1 B b B M R AT
ot K (v) WOCHRSTI H AW AT A g 20 A&, 5 BEE B RDG. + ZRRIEEA

TR+ PR, H ZREREA T ER + =16

[0267]
TGOt MR L e | BEAL Y AN | BELL Y RN LIRSS R
B OCR| O | ROBE - E -
D (i) ot HJe
g & |+ + ++ ++ tma
FIB K | ‘
[0268] M HOGHIIBLL Y MR A S IR & A & 85 T M H G R i
FEAHEAFAE Gt 22 R R 25 2200 . BEDGRIBAL Y Mt R A Al FHRIEEA S &

R E DR At iAF e Get o B R E 20 RS BRI AR R T A SR
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ST 77, AHE R 2R SN AR 8 A% DVRST AR /N o iR 5 4180k B FLUREE \ 5 0T R R 1Y
o M 5 % o o PR T 4 A DK
[0269] ] LAA TN, KADEREHER I 5524 2.3 A1 7 s A3 AR 2R B0 2
(4% 2 BR (RRE AR D6 T KL, BT RAAS BIAH R BERAL R AR e 38R
[0270] =] 8 - T SRAE LT I 7 9 MRS PR AR MR il 2%
[0271]  ARIEA KL W SZiE o], il 2 76 & AL (o &a £ AR, 550 &5 T K
A FRELL Y RIS R ) IR A T . AW IR T R R 45, IR R G 45 T8
TRk A 2 W IVA R AR KA (I - LR » A MR IR 2 T8 LR Tkl 4%
(1) 5 LA B), B4 (1) ZHELmEmN PR, (1) ZFELMmILR
THAE AR, (i) T (S H SRR ) Bk, MZ 2R RET] ©), B (1)
RO, RS, (1) R R R, (i) SRR =R%
TSRk, B (iv) PUFRIEDY Z 0% S 5R PURESUSE (T3 #0228, kU5 T Sylgard®
184 FERF AR &, Dow Corning Corp, Ltd) o 244% 10 (B) : 1(C) LhBVR &, V&4 [H
TRV BE . R BIARE — PR E / LB R . R RS E AR AR e FLTR
MPF LA S AR SEF SRR AL 4E R (ON0) 1ERRE M (K4 2% ). £ —1
S, SR FH B E RS e )
[0272]  4E—ANSEHEH ., ¥ 9. 4g 3 5 0. 94g [ AL IR &, HLE AW PN
0. 327mg (0. 011wt %, ZKAHH ) BBLL Y F1 0. 327mg (0. 011wt %, /KAH ) % E A 2mL 2%
CMC 7R (18wt % ) o KEIEANR AW ZIAAL KL 15 4%f, FFEs85 /3= M 1, 78 35°C[E1k
R 16 /NI, T2 R A0 5 ik A e 22 T A2 OMC A Hh RN AR ATV 1~ W/ i . B0 —
A st o, SR omL B RVATR (5% ) BUAR OMC 1 NFaE /. Xt T i & A0 & ik A e it
J B A R RN AR TR B B/ B . AEIXPIRME OL R, 53 2mm JE IR, EAR
L1 T AR A, LI JBE P AT DI L e VA VR AR RO F s ] o FEIX BRI 10 T 5 AT DA SRk 1)
TR EBIHS (AR ) EATMAL 5.
[0273]  RiZ 1R, A DUE A B R A, B EA R T REAF A RXTBR G EA %R
AT DM B R BE R B, K2 1 5 K2 20wt % o AKAHKA EE H A B KL 2wt % &
K] 40wt % o
[0274] M WE G B GT AE o RS, AR £0 R IRORT R B o B RR AR (R e K, R BILAR 1
2 DAy B R AR . M e R T B A SVE T KRt AR AR (RIFE N —
A S EATFARIRECR B AR NN, A AE R B & A S e P i e it T
BIE I T, T L A ARG o BRI 2 28, T T 7K B9 A 8 B 7T DA B B AT A
HE VG R SORIT AR B 1E A BTRL FL, Sn B B, TR B 400 14D [ A SR L, 481 S (A
PR AR A 2 ST 0 R
[0275]  SRHAMEATTH & TRVE R AW Uk B SAUGE, tHAIERH 7 b i ) S o
[0276] S5 9 - T B B/~ AL PR AR W) A4 R il £
[0277]  ARHEA K B 55— SEHEH, & TR TE ARG FRRE, e SRk M I e o, B
W R Er At A . 78 AL A, % 10g B A B3 50mL 2555 Fok v, SR g 7 48
PLFE T AEHAOKIBHINIAEI KL 65°C, HRI AR e &AM IR N RERIRZ) 40°CR, 1A
BRI 0. 5mL LT Y ¥ 7K (10. 9mg/mL) , K4S B A S HELL Y B BRIE L (20% w/
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v) BRI IR I, A E B =0, SR AL Y /KB IR . 1525 2mm (35 B 3 MR . 1221
AR A sk it P B 23 R 22 3R B o 244 SR FH W I IR S P B R, A £ [ W AR 2 S5
Jto BRES R, R BRE PR N AR B A 2 /D3 Mo R ARSI . SRATHETS Hwt %6 (1 B e 2
[FIRE AT LATS 2] ) 5 B o I AA 2 S IR, i R B 4 %, m] DI B < RZ) 5wt %
R AT S B ARl . T LB 5% 22 B A DRl e o DA B e, T RAAS B S ALL () 45
R

[0278] S5 10— Hi o I &

[0279] 4% H8 IR 520 5 4% HE S2 ) 8 RN 9 BT R (R ek 80 e R BH B Rt Mk AR 0 F AR
FE RS 5] ) R AR P o TS 8 T O AR S ke T B B L B AN A o [ (A R 4% T 50mm
x 10mm. JE 2mm RO ARE . SRRSO B S O RS T SR B (RN RS E 3
AN a0) s FHRAUH SRR S AR T A

[0280]  #F &t W)k B 5K B8 AE R Kz JA), R EA —AN 5 1/16 S AR ZE RN 15mm #5
B e A/ e B2 A T B35 A FR XA s NP S 20 o TR N TFal st 26 &
ik, T SR T HE 0 B R L R, R L 48 S — AN AR AH I o RERS A I B BN 2 KT
b R IR E 2 T a2 B0 N o 285, JeH 2 (R RS o e DAAR B 2218 (11 22
Prfe IR BN E RRERS B 9ED , AR AR T (R AR ) Fr R i /7. 18 i
P A ot S U 5 S 28, AT R B il 5 1 B A A K I o SR » T 0 AR AL 14 T 50 P i s 25
5 2 = 2 /=2 = N e U S B 2 0 W3 Ol R 2 QA 229 i
RS I (R H 2 B IEEES ) o BERJEH 5 SCEES IRTIG KT .« SR )G, B0 a3 3))
RS, DARLARAE Y, AERE— D0 R P RS RS S K B, ELBIRE S g i . A
SE [FIRERD (A B AR RS 1 B AR 7R 88, SR AR I ISR

(02811  FikAA e AN B I S IS 1) L IR 87 g — A% il 2 49 0l G P¥] 8a R 8b BT e & H AN [F
TR A AL R0 AR AL AR A A B R SR S B PR PR RE AR L. B RAa S A A
() IR R JE At HL AT e A B SRABL b A Pt B o PR RS A TR ) oz 1 9 2 A K24 0. 01MPa (£10% )
(100kPa) , P BL & (R A7 / AR B4 (MR EE ) & K29 0. 01MPa(£10% ) (100kPa) o #if
ST S R I B B R SIS T K, S Ay AR & K4 1. 1IMPa(£10% ) (1110kPa) o iX—
BAEAL T SCRR T 09 K20 1. 2-1. 8MPa FUYE 2 N HH T e LM 7%, I 1 or 1 53 58 A2
0. 405MPa (826g) , {H A& , H4H STk o 5% Tl A ek S e 4R ¢ 5 Fo 41568 5 TR K 1)K 24 8MPa
[0282] X Fh U7 A 1 i 2R 5 35 [ b4 R 06 2 4 P AR08 7 V25, 0 ASTM D638, ASTM
D882 F1 ASTM D412 4Bl fHIE, FEA K A SEfol v, B A Bl J1 kAT R b
[0283] S 11— & o B il 2

[0284]  F2 HE T IA T kI S MR 4 SEA5 8 FISLA O FB R 1 A 6 A4 ek (1) S5 8 S it 491 (D RS
SR o MRYESEH 10 Prad il s ke it o R — I S [ e TR AN, KA — 15 1/16
XL — e L 1) 1omm AR o BN I ) — U I I BRI B0 5 TR AE R B AR &4
FE T IE — 44 B RE R0 N IR o ARG, N T 785 R BB Al A 5 it 341 21 1
TN R 77, BRI AR SR S TURC 0 C AN RERD B RE i o VR 7 F, (RN R I N E 5
Frid R E (VLR ) B — R0 B A7) F MR SRS i E RS Y o T S 3R LR
$ () 9.8m/s”) KitH . ARG, 75 RFERD IR S 261 R, 0 BB B AN 40, ELBIRE S M
KRR W V& o BB R Fid sk kR e L g, 13 BIEHE 77 (Fp) (S RASE it R Rz K 22 1) B 42 Pl
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ERITT) o R I Fe < JF, OB R R ), vF SRR O BRI R

[0285]  “PIA Uik, Tk SAUBE MR 10 BE HE R AR K2 1. 43, WIIRIR I BEBE REUE KA 1. 040 %
PRV Z A0 LARE St B B &, 7] AR AL AR A it A6 3 T BT W P 75 (R B & o DRI, X TRk
BERERAL, BB S e BB R, B E RS 1. 50g. MR 8a, XA THK KL 0. 1%,
AR T HALHGRE o o W MBI A Bz Bk BB T, 75 B B B K4 1. 04g. MR ]
8b, XA TAH K KL 1. 5%, I8 T HAFEE (AT 24. 12¢) o PRItk 249 8 FHSEH) 9
T BT A T S MR Y S M A T AR 8 £

[0286]  SE9] 12 - A WRG PEA 0034 R T 85 P S IE PR

[0287] 5245 1.8 A9 Frik BIA PG54 RHIE ] T35 83 B BIE b, T4 i, d e
IR KBS PEBEAT AN o PIr A7 JBER AT AR ok, 253907 1 HH 3 308 ) 5 71 ok, MR A 08, R
TEEIEFH Rk EA TR E .

[0288] S| 13 4HHu A 52

[0289] X S 8 (IRl M AR Wl A R %) e S it 491 81 45 98 R, 458 ) A& 4 L DR+ TL6 T ILS
HIBE S BEAT T P-4 . HaCaT ZHNOAE 4 2 (R SME B, I T VRO IX 8 58 PR 41 i PR 1 5
M. FEEEHI IFN, 4% T3 HaCaT 4HHRAY 106 A1 L8 433

[0200] S T HBLL y AN Ot Z 7KOHH AT 2EUbE JE A 7R Hh A 6F OMC BCRH B A 00 EAT T F
o RATAREE 5w M (R ZE KR AT 28 RCRAE TS B o AERRTES Sem &b, DLRER 2 KLY
11.5]/cm’ T RS FRE 90 Fb o £EALFR S 24 /NI, 3G 57 13590 1% 40 i PRI - 9 25 358
), T AN DE 52 B o 2 0 DR BB B — O R It o FEALIR ST 24 /MR
GGG IETHPPAN S AU NOEL, 4 S A0 s PR, A IO i I AR B B MRS o AT R f
WAE TEN, 11 HaCaT 40 Mo 7= A2 1 R (0 116 A TL8 5.

[0291]  BLIZFRMFIK AL, AR BH AN R b Ak AR A0 o) B g EL AR St ], T A 0, 68 e B AL
HIEER AT 8 SCRIAS R WG 2 A B BT AR Bl R0 B 2
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