
1 Cosmetic Uses Of Electromagnetic Radiation The present invention relates to
the cosmetic use of electromagnetic radiation for the reduction or alleviation
or removal or diminishing of wrinkles or fine lines, especially but  5 not
exclusively facial and neck wrinkles and other signs of aging. The present
invention also provides the use of electromagnetic radiation for generally
rejuvenating skin, retarding signs of aging and improving skin elasticity,
tone and appearance. The invention also provides for a method of treating skin
so as to reduce or alleviate or retard or reverse visible signs of aging and
for beautifying skin and an apparatus for effecting 10 such cosmetic
treatments. BACKGROUND In young skin, the collagen just beneath the surface of
the skin forms an organised  15 lattice with good elasticity and flexibility.
As women go through menopause and men age, both experience increased skin
wrinkling and decreased skin thickness. During aging, the collagen changes its
structure impacting negatively on the cosmetic appearance of the skin. The
change in collagen may also be accelerated by prolonged exposure to the sun's
UV rays. Billions of pounds are spent annually on the cosmetic 20 industry and
it is estimated that the average woman spends around 800 per annum on skin
care products and cosmetics. It is known from the prior art to use chemical
peels or cosmetic preparations, typically in the form of creams, to prevent or
mitigate wrinkles and as anti-aging agents. Such  25 preparations may contain
synthetic or naturally occurring plant and/or animal products. The
compositions are applied topically and usually on a regular basis in order to
maximise their effects. However, there is limited evidence that even
persistent use of such compositions alleviate the visible signs of aging. 30As
an alternative to cosmetic preparations and surgical facelifts, it is known to
use a source of low-level electromagnetic radiation to achieve photochemical
responses in the skin, commonly referred to as biostimulation. Biostimulation
depends upon the concept of enhanced replication and synthesis, which results
in increased collagen production,  increased fibroblast stimulation or
increased DNA synthesis. The light energy is 35absorbed in cytochromes and
porphyrins within cell mitochondria and cell membranes producing a small
amount of singlet oxygen. Typically, patients require four to six  



2 sessions for acute conditions and six to eight treatments for chronic
conditions. This type of treatment is both prolonged and expensive. Since the
19905, lasers have been used for skin resurfacing and wrinkle removal. 5
Wrinkle removal is an aggressive technique where tissue is removed
layer-by-layer, invading the dermis and effectively inducing second-degree
burn. Heat is deposited in the dermis shrinking the collagen and tightening
the skin. The laser induces denaturing of the collagen in the dermis and the
formation of cross-links, which result in a tightening effect stretching the
skin, thus reducing or removing the wrinkles. This process is 10 referred to a
thermolysis and thermal heating of tissues is a prerequisite for the therapy,
it is thought that the thermal threshold for thermolysis is about 70C.
However, the problem with traditional laser treatment is that the patient may
suffer burns and so have a weeping skin, scabs and redness for many weeks post
treatment. In addition a high incidence of hyperpigmentation has been reported
following CO2 laser wrinkle removal 15treatment. There is therefore a need for
an alternative, effective and safe method of reducing or alleviating or
removing or diminishing wrinkles or fine lines, rejuvenating skin, retarding
the signs of aging and improving skin elasticity, tone and appearance and for
generally 20beautifying skin. BRIEF SUMMARY OF THE DISCLOSURE   According to a
first aspect of the invention there is provided a method of cosmetically
25treating a superficial area of mammalian skin comprising irradiating the
skin with a source of divergent electromagnetic radiation of between 900nm to
1500nm. Reference herein to "cosmetically treating" includes reducing or
alleviating or removing or diminishing wrinkles or fine lines, rejuvenating
skin, retarding or reversing the visible 30signs of aging, improving skin
elasticity, tone, texture and appearance and generally beautifying. Reference
herein to "skin" includes the outermost epidermis, basal layer and dermis of
the face, breast, arm, buttock, thigh, stomach or neck.  



3 Throughout the description and claims of this specification, the words
"comprise" and "contain" and variations of the words, for example "comprising"
and "comprises", means "including but not limited to", and is not intended to
(and does not) exclude other moieties, additives, components, integers or
steps. Throughout the description and claims of this specification, the
singular encompasses the plural unless the context otherwise requires. In
particular, where the indefinite article is used, the specification is to be
understood as contemplating plurality as well as singularity, unless the
context requires otherwise. Features, integers, characteristics, compounds,
chemical moieties or groups described in conjunction with a particular aspect,
embodiment or example of the invention are to be understood to be applicable
to any other aspect, embodiment or example described herein unless
incompatible therewith. Preferably the divergent light is between 10 to 50. By
divergent it meant that the electromagnetic radiation emitted from the
electromagnetic source has a divergent half angle of at least 5. Preferably
divergence of the electromagnetic radiation is in the range 15 to 25 half
angled divergent. Thus it will be appreciated that the method of the present
invention does not include the use of lasers as the source of electromagnetic
radiation. It has now been surprisingly established that low intensity
electromagnetic radiation of 25 small bandwidth (preferably around 1 Onm to
120nm and more preferably 50nm) is effective in cosmetically treating skin. It
is postulated that the way in which the electromagnetic radiation effects its
action is by way of energy transmission through cellular
components/organelles, enzymes such as but not limited to inducible nitric
oxide synthase (iNOS). A water molecule that has a range of electromagnetic
radiation 30 wavelengths passed through it will produce several transmission
peaks. These transmission peaks are associated with the preferred therapeutic
electromagnetic radiation wavelength range of the invention and thus implies a
role for the water molecule in the general mechanism of action.  WO
20060010757PCT/GB211051002433 4 104Dnm, 1060nm, 1072nm and 1267nm. Our studies
have shown that wavelengths centred around those wavelengths specified above
and especially around single restricted bandwidth light centred at 1072 nm or
5 1267m are particularly effective at reducing wrinkle length and area. It is
of note that these two wavelengths correspond to the peak emission wavelengths
of a water molecule light transmission profile and thus we believe that the
mechanism of action is related to water and possibly cell membranes. 10 Our
studies have also shown that 1072nm and 880nm elicit opposing effects upon
lymphocyte viability ex vivo, the former being protective and the latter
wavelength cytotoxic. Furthermore, we provide evidence that 1072nm protects
against UV-mediated lymphotoxicity. 15Preferably, the electromagnetic
radiation is continuous or pulsed. Preferably, when the electromagnetic
radiation is continuous the intensity is at least 500 pWatts/cm2 and up to
500mWatts/cm2. 



20Preferably when the electromagnetic radiation is pulsed the intensity is at
least 500 pWatts/cm2 peak power and the average power is up to 500 mWatts/cm2
The average power is the peak power multiplied by the proportion of the total
time that the radiation is applied. For instance if the peak power is 500
pWatts/cm2 and is pulsed for 10 pseconds at a frequency of 600 Hz then the
average power is 30p Watts/ cm2. 25 Prior art methods which rely on thermal
warming specify a lower limit of 0.5 Watts/cm2 the present invention which
seeks to avoid any thermal effects operates below this level.      Preferably
when the electromagnetic radiation is pulsed the average power of the
30intensity is in the region of 50-100p Watts/ cm2. We have found that the
power may suitably range from 500 pWatts/cm2 peak to 500 milliwatts/cm2
continuous or peak power when applied to the skin. Typically 20 mWatts/cm2 are
used on skin but this value is dependent on how fat or muscular the 35subject
is and thus how deep the wrinkle lies.  5 Preferably when the electromagnetic
radiation is pulsed it is applied for periods of at least 10-15 pseconds and
more preferably is applied at a frequency/repetition rate in the range 300-900
Hz more preferably still the frequency/repetition rate is at, or about, 600
Hz. 5 Our studies have shown that the electromagnetic radiation can be either
coherent or non-coherent the clinical outcomes are not affected by this
parameter. Preferably the electromagnetic radiation is applied to the affected
area for at least 30 10 seconds and up to a few minutes. A typical exposure
time is in the region of 3 minutes, however for deeper wrinkles this time is
increased according to the individuals fat layer depth and exposure could be
up to 10 minutes. It should be appreciated that the power source emitting the
electromagnetic radiation will 15 have to produce more than the required
intensity for the clinical effect since we have shown that approximately 99%
of the applied therapeutic amount of light is lost across the skin surface
during treatment. Thus the intensity of applied radiation will have to be
corrected for when carrying out a treatment. 20From the foregoing it is
understood that the electromagnetic radiation may be directed to 



the target site either continuously or in a switched (pulsed) manner. The main
benefit of switching enables power conservation and facilities much higher
peak power output, thereby improving cosmetic response. 25Preferably, the
electromagnetic radiation therapy source includes means for reducing the
amount of ambient radiation, which impinges on the treatment site.
Preferably, the electromagnetic radiation source is a light emitting diode.
The radiation from such devices can be electrically operated or the radiation
can be delivered to an 30applicator via a fibre-optic delivery system.
Preferably, the radiation source emitter includes a PN junction arranged to
emit radiation with a wavelength centring at or about the previously mentioned
specified wavelengths. A single light diode assembly may include a plurality
of orientated junctions. Infrared 35emitting diodes may be arranged not only
to emit radiation at a specific frequency but also to emit a high intensity
divergent beam. The divergent light may also be derived  6 from light emitting
polymers. The present invention is concerned with a method of cosmetically
treating skin with divergent electromagnetic radiation having a wavelength in
the range from visible to infra 5 red and centred around 940nm, 950nm, 1040nm,
1060nm, 1072nm or 1267nm. The electromagnetic radiation is applied at a low
intensity such that no thermal damage or heating is caused to the skin or any
other tissue or organ around the treatment area. In this way, the method of
the present invention differs from the prior art as the effects are
non-thermal and avoid thermolysis. In addition the present invention is
counter-intuitive 10 to biostimulation since the concept of enhanced
replication and synthesis is positively avoided. Indeed we have found that the
wavelengths employed in the present invention specifically inhibit DNA
synthesis, inhibit collagen production and inhibit fibroblast replication. Our
results have shown that the quality of connective tissue between the cells is
surprisingly improved by the inhibition of collagen production rather than
15increasing the collagen density to achieve the desired effect, as per the
prior art. According to a second aspect of the invention there is provided a
method of improving elastic characteristics of a superficial area of mammalian
skin comprising irradiating the skin with a source of divergent
electromagnetic radiation of between 900nm to 1500nm. 20 



We have found using the method of the present invention that elastin fibres
become less fragmented and more uniform hence improve the elastic
characteristics of the skin. For example when treating breast skin we found
that not only did the skin elasticity improve but also the tissue tone. We
have also found that the method of the present invention 25improves cell
viability. According to a third aspect of the invention there is provided a
method of reducing surface area and volume of tissue of a superficial area of
mammalian skin comprising irradiating the skin with a source of divergent
electromagnetic radiation of between 30 900nm to 1500nm. Results obtained by
the method of the present invention demonstrate that by reducing skin volume
above the eyes and under the eyes we can reduce the sagging appearance of the
sides of the face. In this way we show that reduction of tissue volume and
surface 35area of the skin along with improved elastic characteristics
provides the desired cosmetic effects.  WO 20060010757PCT/GB211051002433 7 It
will be appreciated that in a fourth aspect of the method of the present
invention it may also be used to prevent or reduce or reverse skin damage
caused by UV light or photoaging. 5According to a fifth aspect of the
invention there is provided use of divergent electromagnetic radiation of
between 900nm to 1500nm for cosmetically treating an area of superficial skin.
Preferably, the second, third, fourth and fifth aspects of the invention
further include any 10one or more of the features hereinbefore described of
the first aspect of the invention. Light therapy, both laser and LED, have
been shown to provide clinical benefit in many therapeutic arenas. The effects
of light centred around wavelengths of 1072nm and 880 nm, using a range of
single and multiple irradiation protocols, have been assessed for 



15 their effect on freshly prepared human lymphocytes stimulated with
phytohemagglutinin (PHA). Viable cell numbers remained significantly higher
after irradiation with 1072 nm and were significantly lower after 880nm
irradiation compared to untreated controls, following a daily single
irradiation over a five day period. In addition, cell numbers were
significantly higher after pre-treatment with 1072nm and exposure to UVA,
compared to 20 cells treated with UVA only. Cells irradiated twice on Day 3
post-harvest with various wavebands confirm on Day 5, an increase in A) cell
viability after exposure to 1072nm , and 1072nm alternating with 1268nm
irradiation, and a decrease in A cell viability after 880nm irradiation alone.
These observations lead us to believe that light centred around a wavelength
of 1072nm may be useful in an ex vivo method to improve immune cell
25viability. According to a sixth aspect of the invention there is provided an
ex vivo method of improving immune cell viability comprising exposing
peripheral blood mononuclear cells to divergent electromagnetic radiation of
narrow bandwidth centred around a wavelength 30 of 1072nm. Preferably, the
peripheral blood mononuclear cells are lymphocytes.  8 It will be appreciated
that the cells may then be re-introduced into the individual from which they
were harvested so as to boost their immune system. According to a further
aspect of the invention there is provided a portable light emitting 5 device
for the cosmetic treatment of skin, the device comprises a power means for
supplying power to a light emitting means that produces divergent
electromagnetic radiation of between 900nm to 1500nm, a flexible or shaped
panel through which the light passes and a housing to which the flexible or
shaped panel is attached so that the device may be contoured around a part of
the body requiring cosmetic treatment. 10 Preferably, the power means is a
battery or is mains electricity. Preferably, the light emitting device is a
LED or more preferably a plurality of LEDs. It will be appreciated that the
device of the present invention is not a laser device. 15 Preferably, the
device may also comprise at least one or more PN junctions arranged to emit
radiation with a wavelength centring at or about any one or more of the
specified wavelengths selected from the group comprising 940nm, 950nm, 1040nm,
1060nm, 1072nm and 1267nm. 20 



BRIEF DESCRIPTION OF THE DRAWINGS The invention will now be described with
reference to the following Figures wherein: 25Figure 1 shows plan (1A), side
(1B) and cross-sectional views (1O and 1D) of one of the devices for putting
the method of the invention into practice; Figure 2 shows a side view of an
alternative of the device for putting the method of the invention into
practice; 30 Figure 3 shows a front, Figure 4 shows a side and Figure 5 a rear
view of a yet further alternative of the device for putting the method of the
invention into practice;    Figure 6, columns 1 and 2 show the A cell
viability of PHA blasts following a single 3 min 35 treatment of IR1072 on Day
3 and Day 5 before testing for apoptosis on Day 5. Data were compared to
respective controls, and analysed using an ANOVA, where *p<0.05.  9 Columns 3,
4 and 5 show the A, cell viability of PHA Blasts following multiple 5 x 3 min
treatments of IR1072 & IR880 on Day 3 and Day 5, before testing for cell
viability on Day 5. Data were compared to respective controls on Day 5, and
analysed using an ANOVA, where **p<0.01 5 Figure 7 shows the % cell viability
of PHA Blasts following daily single 3 minute treatments irradiated with
either IR1072 or IR880. Cell viability was determined using the Annexin V
apoptosis kit. IR1072 data were analysed compared to respective IR880 data,
using an ANOVA, where significant differences were seen on Days 1, 3, 4 and 5
* 10p<0.01, and a trend to significance on Day 2. Figure 8 shows PHA blasts
that were pre-treated 4 x 3 min on Day 3, and 1 x 3min on Day 4 with IR1072,
and then cells were incubated for 4 hours before UVA exposure for 40 min.
Samples were then assayed for cell viability. Data were analysed and compared
15 to UV treated alone using an ANOVA, where *"p<0.01 Figure 9 shows the
effect of various wavebands on PHA Blasts treated on Day 3 for 2 x 3 minutes
and analysed. Data were analysed and compared to the untreated control using a
multiple ANOVA, where **p<0.01 



20 Figure 10 shows a Western Blot showing the effect of IR treatment upon iNOS
protein expression levels PHA blasts were exposed daily to 1 x 3min infra red
source, IR1072 or IR880 and assayed on Days 3 and 5, for iNOS protein
expression using quantitative immunoblotting with a selective anti-iNOS
antibody (Autogen Bioclear, UK) 25 (Immunoblots were re-probed and
standardized with a beta-actin antibody (Sigma, UK). Lane 1, control cells
(Day 5); Lane 2, 1R1072-treated cells (Day 5); Lane 3, 1R880-treated cells
(day 5). Data were compared by compared by a multiple ANOVA with a level of
significance set at p <0.01. 30Figure 11A shows the effects after 2 months of
daily treatment with 1072nm compared to Figure 11B of the same individual
before treatment commenced, Figure 11C shows a superimposed before picture and
a picture after 1 month of treatment of treatment with 1072nm on the same
individual. 35Figure 12 shows a schematic representation of the protocol for
the human studies.  10 Figure 13A (before) and 13B shows the effect of
multiple treatments and reduction of bags under the eyes.      Figure 14A, B
and C shows a different individual from Figure 12 having undergone the 5same
protocol. DETAILED DESCRIPTION There are several products claiming efficacy in
the treatment of lines and wrinkles  10 utilising non-thermal light in the
blue, yellow or Red wavelengths. In the present invention we have attempted to
identify any physiological response which was wavelength dependant. The
wavelengths used ranged from 660nm to 1268nm, various restricted bandwidths
were examined both alone and in combination. We have found that a single
restricted bandwidth of light centred at 1072nm appeared to have a positive 15
effect on human lymphocytes. This wavelength of light was shown to protect
human lymphocytes against the damaging effect of UV radiation, a known
photo-ageing agent.    The preferred device to put the method of the invention
into practice is a portable light- 20emitting device 1, which can be either
battery or mains operated. The device follows the contours of the area to be
treated 2, the face, eyes, arms, thighs or breast. Fig 1A shows plan view,
side view (13) and cross-sectional views (1C and 1D) of a portable hand held
light emitting device, which has the convenient shape of an eye. The 



25 infrared light passes through transparent panel 3 to the skin to be
treated. The power supply to the unit is connected through area 4 and the
device is held in place by the body 5. Panel 3 is slightly concave to follow
the contours of the area to be treated and to avoid undue pressure on the eye
when placed over the orbit. Space 6 contains the control electronics, which
control the intensity and duration of the treatment cycle. It also 30houses
LEDs 7. Figure 2 shows an alternative embodiment of the device for placing
over a larger part of skin. With reference to Figures 3 to 5 of the
accompanying drawings, a second embodiment in accordance with the present
invention is in the form of a multi-panel narrow 35wavelength radiation
source. In this case, a plurality of panels 7 are mounted in a side by side
relationship on hinges 8 which, in turn, are connected to a stand 9 by means
of  11 arms 10 and 11. The arrangement is such that the panels can move
relative to each other and the stand can be adjusted to alter the direction of
illumination. The stand either extends from the floor or is attached to a
chair or bed. 5The front wall of each panel 7 is transparent and, mounted
below the front wall, is an array of radiation emitting devices 12. As with
the earlier above described embodiments of the device, this embodiment of the
invention includes control electronics to limit the time of the application of
the radiation 10and to monitor the ambient radiation and provide an alarm when
the threshold value of the ambient radiation is exceeded.    The devices of
the present invention can be used for the cosmetic improvement of cellulite
affecting the buttocks and legs, and tissue tone of the breasts, they may also
be 15used to treat the face as a whole. Methods and Materials 



Cell Preparation 20Heparinized human whole blood was obtained from healthy
volunteers and peripheral blood mononuclear cells (PBMC) were separated using
Lymphoprep (Axis-Shield Poc AS, Oslo, Norway) and centrifuged at 400 X g for
25 min. The PBMC's were isolated from the interfacial layer, washed twice in
RPMI wash without L-glutamine (GibcoTM) and resuspended in RPM1cm (RMPI wash +
10% v/v Fetal Calf Serum + 1%  25 Penicillin/Streptomycin + 1% L-Glutamine).
Cell density was adjusted accordingly to 1x106cells/m1 with RPM1cm. 100p1 PHA
('Lectin% Sigma) was added to the cells to make PHA Blasts. Cells were
incubated at 37C in 5% CO2 Experimental Set-up 30The five protocols were
set-up as follows: 1. PHA Blasts were exposed to infrared light source,
IR1072, on Days 3, 4 and 5 post- harvest. Using 35mm culture dishes, all cells
were exposed to a single 3 min treatment of infrared light. Following daily
treatments, individual replicate cell samples were 35analysed for % cell
viability on day 5.  12 2. PHA Blasts were exposed to IR1072 & IR880 on Day 3
and 5 for 5 x 3 min treatments and analysed on Day 5. Cell viability and iNOS
expression was determined after each treatment on Day 5. 5 3. PHA Blasts were
exposed daily from Day 1 onwards to a single 3 minute dose of IR1072 and IRMO.
After daily irradiation, cells were analysed for % cell viability.    4. PHA
Blasts were exposed to IR1072 on Day 3 for 4 x 3 min treatment and on Day 4
for a single 3 min treatment. Cells were then left for 4 hours before exposure
to UVA for 1040 min, and cell viability was then determined. 5. Cells were
incubated until Day 3 in tissue culture tubes and exposed to various wavebands
for 2 x 3 minutes on Day 3. Wavebands included IR660nm, IR880nm, IR950nm,
IR1267nm, IR1072nm, IR1072 alternating with IR1268nm, IR1072 and 15IR1267nm,
1ps pulsing of 1R1072nm and 7ps pulsing of IR1072nm. Cell were analysed for %
cell viability immediately after irradiation. Notably for all protocols used,
the temperature of all the dishes was maintained at room temperature
throughout the IR and control treatments. 



20 Annexin V Apoptosis Kit Cell viabilities were analysed using the Annexin V
Apoptosis Detection kit (Autogen Bioclear, UK).Apoptosis can be detected by
the change in position of phosphatidylserine (PS) in the cell membrane. In
non-apoptotic cells, most PS 25 molecules are localised at the inner layer of
the plasma membrane, but soon after inducing apoptosis, PD redistributes to
the outer layer of the membrane. Exposed PS can be easily detected with
Annexin V. Cells with bound Annexin V showed green staining in the plasma
membrane. Cells that had lost membrane integrity showed red staining (PI)
throughout the cytoplasm and a halo of green staining on the cell surface 30
(plasma membrane). Cells at 1x105-1x106 per dish were rinsed and resuspended
in Assay Binding Buffer. 5p1 of Annexin V and 101.t1 of Propidium Iodide (PI)
were added to the cells before incubating at room temperature in the dark for
15-30 min. Cells were observed under a dual filter set for F1TC & rhodamine
using fluorescence microscopy, and counted blind by at least two observers. 35
Western Blotting Analysis  WO 20060010757PCT/GB211051002433 13 Thawed cell
pellet suspensions were homogenised on ice with a Dounce homogeniser. The
protein levels in the cell suspension were determined using the Lowry Assay
using bovine serum albumin as a standard. Protein levels were adjusted to 10pg
protein was loaded in each lane. Standard electrophoresis was performed using
a 6%  5 polyacrylamide gel. Following electrophoresis, the protein was
transferred to nitrocellulose (NC) membrane for 2.5 hours at 50V. The NC
membrane was blocked with 5% no-fat dried milk in 1 x Tris buffered saline
(TBS) containing 0.2% Tween 20 (Sigma, UK) for 1 hour at room temperature. The
NC membrane was incubated with primary antibody iNOS (dilution 1:2500)
overnight at 4C. The NC membrane was 10 washed 4x 10 min with wash buffer
(2.5% non-fat dried milk, 0.2% Tween 20 in TBS) and incubated with anti-rabbit
horseradish peroxidase-linked secondary antibody (dilution 1:2000) for 1 hour.
The NC membrane was washed 4x 10 min with wash buffer. The protein bands from
the NC were visualised using a substrate of 68mM lumina', 1.25mM p-couramic
acid, 30% hydrogen peroxide. The immunoblot was exposed to  15 HyperfilmTM for
3 min in a film cassette and were developed and fixed at room temperature. The
protein bands were quantified using an ImageQuant0 densitometer in the linear
range of the film, to determine the relative iNOS expression. Optical density
values (standardized with beta-actin) were compared using a multiple ANOVA
with a significance level of p < 0.05. Data were obtained from n = 3
individual replicate 20experiments. Statistics Apoptosis was measured using %
cell viability, that is, 



% cell viability = [(No. of viable cells)/(No. of total cells)] * 100 25Data
are given as the mean  standard deviation. Comparisons between control and
treated cells were made by a multiple ANOVA and expressed as mean  SD, with a
confidence interval of 95%. Statistical analysis was carded out using Prism
3.2. 30 Light Sources Both the 880nm and 1072nm light sources emitted
multimode light of bandwidth less than 50nm, continuous mode of optical power
5mw/sq cm. Human Studies 35 The wavelengths used ranged from 660nm to 1268nm,
various restricted bandwidths were examined both alone and in combination.  WO
20060010757PCT/GB211051002433 14 40 Volunteers were recruited from the general
population, aged between 45years and 65 years, 38 females, 2 males. Each
individual was photographed using the fixed lighting and fixed distance. The
views taken were: left of centre of the face; right of centre of the 5face;
left profile of the face and; right profile of the face. Constant distance and
lighting facilitated a direct comparison between the "Before" and "After"
photographs. When taking the "After" photographs it was ensured that the eyes
were open a similar amount as compared to the "Before" photograph. This then
allowed the comparison of 10 skin folds above and the bags below the eyes. The
participants were specifically asked not to smile or to have any expression on
their face when the photographs were taken. The participants were each given
an active device and asked to treat the skin area around the eyes for
approximately 30 minutes each day (15 minutes per eye area). The skin around
the eyes was chosen as it is more mobile and more likely to demonstrate an
15improvement in the elasticity of the skin, 



EXAMPLE    Using a range of protocols, IR1072 treatment consistently elicited
a significant protective effect upon PHA blast survival. In contrast, IR 880
was consistently cytotoxic compared 20to control and IR1072 treated cells.
Following irradiation with IR1072, % cell viability significantly increased on
Day 5 (p<0.05) compared to the control data following both a single and
multiple 5 x 3min treatment protocol on Day 3 and 5 (Figure 6). In the next
protocol, cells irradiated with 5 25 x 3 min of IR1072 and IR880, the A) cell
viability significantly decreased after treatment with IR880 both on Days
(p<0.01) compared to cells treated with IR1072 (Figure 6). The daily treatment
protocol elicited a significant decrease in % cell viability for IR880 treated
cells over an 8 day period [Day 1 (p<0.01), Day 3 (p<0.01), Day 4 (p<0.05),
Day 5 (p<0.05) and Day 8 (p<0.05)1, compared to those irradiated with IR1072
(Figure 7), in 30 parallel experiments. After pre-treatment with IR1072, and
subsequent exposure to UVA, % cell viability remained significantly higher
(p<0.01) compared to cells treated only with UVA (Figure 8). Following
irradiation with various wavebands, again cells exposed to IR880 showed
significant decrease in % cell viability (p<0.01), whereas the % cell
viability was higher following treatment with IR1072 (p<0.01) and alternate
IR1072 / 35IR1268 waveband light (p<0.01), all compared to untreated controls
(Figure 9). All other wavelengths and conditions tested had no significant
effect upon cell viability.  15 Although wavelengths in the 855 - 905nm range
may stimulate fibroblast proliferation we have found that light in this range
appears to be lymphotoxic. The cytotoxic and protective effects upon the cells
are rapid as the analysis was carried out within 2 hours of exposure to the IR
light, and both effects were long lasting, being observed at least 2 5 days
post-treatments. Our studies clearly demonstrate that light in the 1050nm -
1100nm range improves cell viability following both single and multiple
treatment protocols. Maintaining lymphocyte viability in the presence of
adverse factors is of significance as bacterial endo- and exo-toxins are
leucotoxic factors, the effect of which, may be reduced by the irradiation of
the inflammatory cells by 1072nm + 25nm light. It  10 has long been postulated
that IR light has a protective effect against UVA, however the exact range of
wavelengths has been unknown. These present results stiggest 1072nm + 25nm
light is protective against some of the damaging effects of UVA. EXAMPLE 2 15
Nitric oxide has been shown to be a potent inhibitor of apoptosis in a variety
of cell types. NO diffuses very rapidly both through water and cell membranes,
and iNOS is produced more rapidly and efficiently than eNOS and nNOS. iNOS can
function without the elevation of intracellular calcium levels and its
activity is rapidly inducible in immune  20 cells, for example, primarily
activated monocytes and macrophages, following exposure to cytokines and
microbial products. In order to ellucidate the potential mechanism underlying
the observed long-lasting 



cytoprotection elicited by exposure to IR1072, quantitative immunoblotting was
25 performed probing the expression of iNOS, in comparison to control and
IR880nm. Following pre-treatment with IR1072, a significant increase of 4.9
2.1-fold (p < 0.05) in iNOS immunoreactivity was detected at Day 5, compared
to control. In contrast, no significant increase in iNOS was observed with
IR880 (2.1  2.2-fold for Day 5) (p > 0.05), performed in parallel studies
(Figure 10). 30 Biochemically, these present results show that iNOS has been
upregulated in a wavelength dependent fashion, in comparison to untreated
controls. NO is believed to act as an inhibitor of apoptosis by two distinct
mechanisms: firstly through a cGMP-dependent mechanism where NO acts either at
the level of caspase-3-like protease activation or  35 upstream of this event
to prevent the activation of the protease; secondly, NO also inhibits the
activity of the caspase-3-like protease by S-nitrosylation of the enzyme.
Suppression of caspase-3-like activity then rescues the cell from programmed
cell death.  WO 2006/000757PC T/C B2005/002433 16 EXAMPLE 3 Following
treatment of the skin of the face and eyes with the light source we observed a
reduction in wrinkle depth, length and area, we also observed a reduction in
the surface area of the skin above the eye and a reduction in the prominence
of the bags under the 5 eyes. To ensure a reduction in artifact to the minimum
a constant illumination light box was used. This facilitated a constant
distance of the lens of the camera from the subject and a constant exposure.
The subjects were required to focus on the same point and rest their chins on
a fixed point with their nose touching a string to ensure minimal rotation
between photographs. The subjects were then given a light source to treat 10
themselves at least once a day but preferably twice a day. After a month the
initial follow up photographs were taken, followed by another series of
photographs at 2 months. When taking the photograph it was essential that in
all cases at all times the face was devoid of expression, the eyes were open
the same amount, enabling direct comparision of the skin above the eye, and
the gaze directed at the same spot on the light box in all 15 cases. 4 views
were taken, Left Front, Right Front, Left profile and Right profile. This
facilitated the direct comparision of bags under the eyes and wrinkle length
and depth. Wrinkles that were not the perpendicular or horizontal plane was
not examined at slight differences in rotation would create artifactual
differences. We have also observed improvement of tissue and muscle tone on
various other parts of the body where the 20 electromagnetic cosmetic
treatment has been applied. The results show a qualitative improvement in
reducing the visible signs of aging, reduction in redundant skin affecting the
upper eye lids, maintaining facial tissue tone and hence maintaining youthful
nasolabial folds and contours of the face. 25 The method of the invention
improved skin texture and contours resulting in smoother skin. These effects
can be maintained for up to one to three months after treatment is
discontinued and are able to reverse the visible signs of aging by as much as
10 years in some cases. 30 When applying the light to the thighs and buttocks
there was a significant improvement in the observed cellulite, a reduction in
the degree the buttocks sagged under the influence of gravity. With reference
to Figure 11A there is shown the effects after 2 months of daily treatment 



35 with IR 1072nm compared to Figure 11B of the same individual before
treatment commenced, Figure 11C shows a superimposed before picture and a
picture after 1  WO 2006/000757PC T/C B2005/002433 17  month of treatment of
treatment with IR 1072nm on the same individual. We have observed after 1
month of treatment the skin folds above the eye lid can be directly compared
as the upper lid cuts the cornea at the same place and the light reflexes on
the cornea are identical in both control and test cases (Figure 11 C). We have
observed 5that the upper lid sags less following treatment. The sagging is
further improved following two months of treatment (Figure 11 A). EXAMPLE 4
With reference to Figure 13A, there is shown a side profile of an individual
prior to  10 treatment and in Figure 13B, the same individual post treatment.
The individual had an identifiable landmark of a pigmented lesion inferior to
the corneal limbus. A line was drawn perpendicular to the black marker line
and the following measurements were made: 15Figure 13AFigure 13B 1. Tip of
nose:34.2mm38.3rnm 2. From line to pigmented lesion:20.3mm28.6mm 3. From line
to bag (7mm below lid) 18mm23.2mm 20 Adjustment due to scale variation
(distance to nose) was made for the line to pigmented lesion: (38.3/34.2) x
20.3 = 22.7mm and from the line to bag: (38.3/34.2) x 18 = 20.2mm Corrected
Results  Before 



After Line to Pigmented Lesion 22.7mm 28.6mm Line to Bag 20.2mm 23.2mm
25Utilising the above technique the bag reduction was measured in 8
volunteers. 7 demonstrated a reduction in the size of the bags under the eye.
EXAMPLE $ Ensuring the aperture of the eyes was identical in both the before
and after Figure 14C, 30 a part of one eye is cut in the "before" picture
(Figure 14A) and merged with the complimentary side of the eye from the
"after" picture (Figure 14B). The improvement in skin quality can easily be
seen. SUBSTITUTE SHEET (RULE 26)  WO 20060010757PCT/GB211051002433 18 The
outcome measures, bag size and measurement of loose skin olds removed the
variability inherent in merely assessing wrinkles around the eyes.  



Wrinkles Bags under eyes Loose skin above eye lid Improved n=18 n=6 n=14 Not
Improved n=2 n=1 n=2  p=0.0004 p=0.1 1)=0.004  519 out of the 20 participants
involved in the study were satisfied that the 1072nm light therapy was
effective, p=0.00004. Utilising the baseline photographs as the control aspect
of the cosmetic trial the above 



data demonstrates the efficacy of the method and device of the
present invention. Daily 10treatments resulted in the majority of
participants achieving a positive outcome with a more youthful
appearance.  19 CLAIMS  1. A method of cosmetically treating a
superficial area of mammalian skin by reducing or alleviating or
removing or diminishing wrinkles or fine lines, rejuvenating skin,
retarding or reversing visible signs of aging, improving skin
elasticity, tone, texture and appearance and beautifying the skin,
the method comprising irradiating the skin with a source of divergent
electromagnetic radiation of between 900nm to 1500nm with an
intensity of at least 500 AuWatts/cm2 and up to 500 mWatts/cm2.  2. A
method according to claim 1 wherein the skin includes the outermost
epidermis, basal layer and dermis of face, breast, arm, buttock,
thigh, stomach or neck.  3. A method according to any preceding claim
wherein the divergent light is between 10 to 50.  4. A method
according to any preceding claim wherein the electromagnetic
radiation has a bandwidth of about 10 to 120nm.  5. A method
according to any preceding claim wherein the wavelength of the
electromagnetic radiation is centred around any one or more of the
specified wavelengths selected from the group comprising 940nm,
950nm, 1040nm, 1060nm, 1072nm and 1267nm.  6. A method according to
any preceding claim wherein the electromagnetic radiation is
continuous or pulsed.  7. A method according to claim 6 wherein when
the electromagnetic radiation is pulsed it is applied for periods of
at least 10-15 pseconds.  8. A method according to claim 6 wherein
when the electromagnetic radiation is pulsed the frequency/repetition
rate is in the range 300-900 Hz.  9. A method according to claim 8
wherein the frequency/repetition rate is at, or about, 600 Hz.  20
10. A method according to any preceding claim wherein the
electromagnetic radiation is applied to the skin for at least 30
seconds and up to a few minutes.  11. A method according to any
preceding claim wherein the electromagnetic radiation source is a
light emitting diode. 



12. A method according to any preceding claim wherein the radiation
source emitter includes at least one or more PN junction arranged to
emit radiation with a wavelength centring at or about any one or more
of the wavelengths selected from the group comprising 940nm, 950nm,
1040nm, 1060nm, 1072nm and 1267 nm.  13. A method according to any
preceding claim wherein the electromagnetic radiation has a narrow
waveband of between lOnm to 120nm.  14. A method according to claim
13 wherein narrow waveband is about 50nm. 


