
ACTIVATION METHOD USING MODIFYING AGENT FIELD The present invention relates
to a method of activating an organic coating, a coated substrate having an
activated coating and an activation treatment for an organic coating. In
particular, the activation method improves the adhesion of the organic
coating to further coating layers and/or to other entities . BACKGROUND
Organic coatings are generally used to protect the surface of materials
from incidental damage, abrasion, chemical attack and from environmental or
in-service degradation. Organic coatings are also used to enhance the
aesthetics and/or optical properties of an object or component . The
surface properties of many coatings dramatically change on drying, curing
and/or aging to become more inert than might be predicted based on the
chemistry of their individual components alone. Whilst this phenomenon in
part provides the coating with chemical resistance, impact strength,
abrasion resistance and durability, it also complicates the process of
applying additional coating layers, particularly when they are not applied
within a predetermined reapplication window. The same problem arises with
applying other entities such as sealants, pin hole fillers and surfacers
such as those used on composite substrates, decals and logos applied with
pressure sensitive adhesives and the like, to such coatings. In cases which
require the application of additional coating layers and/or other entities,
a mechanical abrasion or stripping process of the coating is generally
necessary before the re-application procedure can take place. In the
specific example of aircraft coatings, it is well known that adhesion will
not meet in-service performance requirements when fresh layers of coating
areapplied over layers which have aged beyond the acceptable reapplication
window. The acceptable window may be of the order of days under ambient
conditions or potentially hours under certain conditions of high
temperature or extreme humidity. Once the reapplication window has been
exceeded, the standard practice for applying additional coating layers on
aircraft involves mechanical abrasion of the aged coating. Both chemical
stripping and mechanical abrasion have limitations. Mechanical abrasion is
labor intensive, the reproducibility is variable, and it is ergonomically
costly due to the highly repetitive and vibratory nature of the work. As
such there is a pressing need for the 



development of a surface treatment to improve the adhesion of aged or inert
industrial organic coatings towards additional coating layers or other
entities, for example, adhesives, sealants, fillers, stickers and the like.
Coating manufacturers have developed a method of improving the procedure of
coating stripping through the development of barrier layers and
intermediate coats which, for example, protect the primer and conversion
coating of metal structures from the chemical stripping agents (US
6,217,945). Although this procedure would reduce the amount of
infrastructure down time, it still relies on paint removal to provide a
surface which will accept a fresh coating layer with acceptable adhesion.
Haack (Surface and Interface Anal, (2000) , 29, p829) investigated the
interaction of automotive polyurethane coatings using UV light to generate
ozone. Promising results in terms of improved adhesion and reduced water
contact angles were produced when paint formulations incorporating TiO 2
were subjected to H2O2 and UV light. However, there are obvious practical
difficulties associated with this strategy, particularly in terms of its
commercial viability for application in areas susceptible to corrosion and
for treating larger surfaces .Also the occupational health and safety
issues make it less suited to commercial application. In the biological
field, Park et al. [Bioma.teria.ls, (1998) , 19, p851) employed the surface
urethane NH group to graft chemical species onto polyure thane rubber,
whilst Levy et al. {Biomaterials (2001) 22, p2683) employed a strong base
to remove the surface urethane NH proton to accelerate such nucleophilic
grafting reactions . Both strategies are unsuitable for activating organic
coatings. The chemical reaction kinetics of the first strategy would be too
slow to be practical, particularly since, considering the low surface
energy and inertness to bonding of such coatings, the urethane NH groups
may not be oriented towards the air-coating interface. The use of very
strong bases, as per the second strategy, may degrade existing paint
layers, resulting in a mechanically weak foundation for fresh coatings to
adhere to. Furthermore, the latter strategy is also unacceptable for
activating large areas due to corrosion and health and safety
considerations. Other strategies in the biological field have employed free
radical techniques to graft molecules onto the surface of biomedical
polyurethane surfaces (Matuda et al, J . Biomed. Res., (2002), 59, p386;
Eaton et al, Biomaterials, (1996), 17, pl977) . Although commercially 



viable, the main difficulty with this strategy lies in promoting actual
grafting of the substrate. Controlled glycolysis or aminolysis as described
in Polymer Engineering & Science (1978), 18, p844, and J . Applied Polymer
Science (1994) , 51, p675) has very slow kinetics at room temperature and
as such is not a practical solution. The use of reagents such as dimethyl
phosphonate (Polymer Degradation and Stability, (2000) , 67, pl59) is also
not appropriate since they are highly toxic and act too slowly at room
temperature. The strategies disclosed above do not adequately address the
need for the development of a surfacetreatment to improve the adhesion of
aged or inert organic coatings to additional coating layers and/or other
entities. The problems of commercial viability, health and safety
considerations, viable kinetics, applicability to small and large surface
areas still remain and need to be resolved. It is to be understood that, if
any prior art publication in the biological field is referred to herein,
such reference does not constitute an admission of a known application to
the field of industrial and architectural coatings. SUMMARY We have now
found a method which allows the activation of organic coatings to improve
their adhesive properties towards further coating layers of the same or
different type, and/or other entities without compromising coating
integrity, via the use of mild reagents and conditions . The process of
activation on aged coatings when they have exceeded the application window
where adhesion will not meet in-service performance requirements when fresh
layers of coating are applied over layers is also termed reactivation. Both
activation and reactivation will be used interchangeably. The term "mild"
in this context refers to chemicals which are not known to be excessively
corrosive, acidic, basic or toxic and are applicable for use in highly
regulated industrial environments . One example of such an environment is a
commercial aircraft paint hangar. Additionally the mild reagents used in
the preferred application methods do not adversely affect the bulk aircraft
coatings, or underlying coatings, such as primers or selectively strippable
coatings, or underlying substrates, such as aluminium and composite.
Advantageously, this method no longer requires the traditional methods of
mechanical abrasion or chemical stripping of an organic coating to improve
its adhesiveproperties towards additional coatings and/or other 



entities. In a first aspect, the present invention provides a method of
activating an organic coating to enhance adhesion of the coating to a
further coating and/or to other entities comprising applying a solvent and
a surface chemistry and/or surface topography modifying agent to the
organic coating. In another aspect, the present invention provides a coated
substrate having an activated coating, wherein the adhesion of the coating
to a further coating and/or other entities has been enhanced by application
of a solvent and a surface chemistry and/or surface topography modifying
agent to the coating. The solvent and the agent may be applied either
simultaneously, sequentially or separately. Advantageously, the solvent and
the agent are applied to the organic coating simultaneously in the form of
an activation treatment. The agent may act independently from the solvent
or alternatively the combination of the solvent and the agent may be
necessary to affect a change in coating surface chemistry and/or
topography. In a further aspect, the present invention provides an
activation treatment for an organic coating to enhance adhesion of the
coating to a further coating and/or to other entities comprising a solvent
and a surface chemistry and/or surface topography modifying agent. The
invention also provides a method for the preparation of the activation
treatment defined above comprising the step of mixing the solvent with the
surface chemistry and/or surface topography modifying agent. DETAILED
DESCRIPTION In this specification, except where the context requires
otherwise due to express language or necessary implication, the word
"comprise" or variations such as"comprises" or "comprising" is used in an
inclusive sense, i.e. to specify the presence of the stated features but
not to preclude the presence or addition of further features in various
embodiments of the invention. A s used in the specification the singular
forms "a" "an" and "the" include plural references unless the context
clearly dictates otherwise. Thus, for example, reference to "a solvent"
includes mixtures of solvents, reference to "an agent" includes mixtures of
two or more such agents, and the like. The method of the present invention
involves activating an organic coating so as to enhance the adhesive
properties of at least the surface of the coating 



towards additional coating layers and/or other entities, for example,
adhesives, sealants, pin hole fillers, pressure sensitive decal or logo
adhesives and the like. The term "activating' is used in this context to
mean the improvement of the adhesive properties of the organic coating
relative to the adhesive properties of that coating, prior to application
of the solvent and the agent . The word "coating" is used herein its
broadest sense and describes decorative topcoats; undercoats; intermediate
coatings; primers,- sealers,- lacquers; coatings which are pigmented or
clear,- coatings designed for specific purposes, such as, corrosion
prevention, temperature resistance, or camouflage; coatings which are high
gloss, matte, textured, or smooth in finish; or coatings containing
specialty additives, such as metal flakes. In general, organic coatings
which are cured, dried or aged beyond a certain time period develop
resistance to forming strong adhesive linkages towards other entities.
Their surface properties become more inert than might be predicted, based
on the chemistry of their individual components alone. Without wishing to
be limited by theory, it is believed that this phenomena may result from
areduction in coating surface energy and amount of reactive surface
functional groups in conjunction with a higher cross- link density as a
function of cure time/aging which makes chemical interaction and/or the
formation of strong adhesive linkages with other entities difficult. The
organic coatings which may be activated include, but are not limited to,
fully or partially cross -linked organic coatings. Examples of organic
coatings include, polyure thane , epoxy, polyester, polycarbonate and/or
acrylic coatings, more preferably polyurethane and epoxy coatings. Due to
their superior mechanical properties and resistance to abrasion, chemical
attack, and environmental degradation, such organic coatings are widely
used to protect infrastructure in the aerospace, marine, military,
automotive, and construction industries. Many of these coatings show a
marked reduction in adhesion to other entities, such as additional coating
layers, adhesives, sealants, pressure sensitive decals or logos and the
like, with increased time of curing and/or aging. The activation method
involves applying the solvent and the agent to a surface of the organic
coating. The surface treatment is not a continuous film or added coating
layer, such as a primer coating or tie -coat, but rather a chemical method
of modifying the surface of the 



existing coating so that it is more receptive to forming adhesive
interactions with further coatings and/or other entities . Without wishing
to be limited by theory it is believed that the interaction of the agent
and/or solvent combination with the coating modifies the coating surface
chemistry and/or surface topography to enable it to be more receptive
towards other entities including but not limited to additional coating
layers. Such agents and/or solvents are chosen such that the bulk integrity
of the coating and underlying coating and substrate structures are
maintained.Suitable agents include those which facilitate chemical and/or
topographical modification of the coating surface such as but not limited
to agents which facilitate surface reduction, surface hydrolysis, surface
oxidation, surface exchange, light induced surface modification and/or add
chemical functionality to the surface of the coating. (a) Examples of
agents capable of affecting surface reduction include: (i) Reductants such
as sodium borohydride, potassium borohydride, lithium borohydride, zinc
borohydride, calcium borohydride and alkoxy, acetoxy and/or amino
derivatives thereof such as sodium methoxy borohydride or lithium
dimethylaminoborohydride ; sodium cyanborohydride , borane and borane
complexes; aluminium hydrides such as lithium aluminium hydride and
diisobutyl aluminium hydride; calcium hydride; sodium hydride; Red Al
(sodium bis (2-methoxyethoxy) aluminiumhydride) ; selectrides such as
K-selectride (potassium tri-sec-butylborohydride) ; sodium dihydro-bis- (2
-methoxy) aluminate; sodium borohydride mixed with aluminium trichloride;
lithium triethylborohydride ; and lithium tri-tert-butoxy aluminium hydride
. (b) Examples of agents capable of catalysing surface hydrolysis include:
(i) Acids such as organic acids, for example, formic acid, acetic acid,
benzoic acid, propanoic acid, malonic acid, oxalic acid and kemp's triacid;
and inorganic acids, for example, phosphoric acid. (c) Examples of agents
capable of affecting surface oxidation include: (i) Oxidants such as
trichloroisocyanuric acid, sodium hypochlorite, hydrogen peroxide,
potassium permanganate, potassium chromate, periodic acid and lead tetra
acetate. (d) Examples of agents capable of affecting surface 



exchange or transesterif ication include:(i) titanates and zirconates such
as those marketed under the trade name Tyzor by DuPont,
i.e.tetraisopropyltitanate, tetra-n-propyl titanate, tetra-nbutyltitanate,
tetra- 2-ethylhexyl titanate, tetraethyltitanate, triethanolamine titanate
chelate, tetra-n-propylzirconate, tetra-n-butylzirconate and
triethanolamine zirconate chelate. (e) Examples of agents capable of
affecting light induced surface modification include: (i) Free radical
initiators such as initiators which are activated by the presence of light,
preferably visible light induced free radical initiators or combinations of
free radical initiators with tertiary amines and/or mono or
multi-functional unsaturated species. Suitable light activated initiators
include but are not limited to camphorquinone and derivatives thereof;
benzophenone and derivatives thereof, such as, diethylaminobenzophenone ;
and phenylphosphineoxide derivatives, such as, Irgacure (CIBA) . Tertiary
amine agents include species such as N ,N - dimethyl toluidine,
N,N-dimethylamino ethylmethacrylate, methyl imidazole, NNN' N
'tetramethyl-1, 4-butane diamine and NNN' N 'tetramethylphenylenediamine .
The multi-functional unsaturated species may be selected from acrylates,
for example, hydroxyl ethyl acrylate; methacrylates, for example,
polyethyleneglycol monomethacrylate , hydroxyl ethyl methacrylate, glycidyl
methacrylate, N,N-dimethylamino ethylmethacrylate, ethyleneglycol
dimethacrylate and butane diol dimethacrylate; and acrylamides, for
example, hydroxyethyl acrylamide and bis acrylamide . It will be
appreciated that the agents may also be prepared in-situ from their
constituent components. For example, LiBH4 may be prepared in-situ from
NaBH 4 and LiCl and sodium methoxyborohydride from methanol and NaBH 4 .
The agent (s) are generally present in an amount more than about 0.001%,
preferably more than about 0.01%, andmost preferably about 0.01% to about
20% based on the total weight of the activation treatment, or the
combination of solvent (s), agent (s) and any further optional additive
(s). Preferably the solvent and/or agent only interact with the surface of
the organic coating so that the integrity of the coating is not
compromised. The solvent may be a single solvent or a combination of two or
more solvents . Preferably the solvent is an organic solvent. Suitable
organic solvents or solvent combinations depend on the surface modifying
agent 



employed (e.g. (a) to (e) above) and include but are not limited to: (a)
ester based solvents such as ethyl acetate, propyl acetate, isopropyl
acetate, butyl acetate, isobutyl acetate, tertiary butyl acetate and glycol
ether acetates; (b) ketones such as methyl ethyl ketone, methyl propyl
ketone, methyl amyl ketone, methyl isoamyl ketone, methyl isobutyl ketone
and acetone; (c) alcohols such as aromatic alcohols, for example, benzyl
alcohol; aliphatic alcohols, for example, tertiary butanol, n-butanol,
secondary butanol, isopropyl alcohol, propanol, ethanol, methanol and
cyclohexanol; and glycol ethers, for example, those marketed by Dow under
the trade name Dowanol such as, ethylene glycol, polyethylene glycol,
diethylene glycol, triethylene glycol, tetraethylene glycol, propylene
glycol, dipropylene glycol, tripropylene glycol and polypropylene glycol
and their monoethers such as mono-Ci-6 alkyl ethers including but not
limited to those marketed by Dow under the trade name Downanol E-series and
P-series glycol ethers. (d) ethers such as glycol diethers, for example,
the di-Ci-s alkyl ethers of glycols such as diethers of ethylene glycol,
diethylene glycol, triethylene glycol, tetraethylene glycol polyethylene
glycol, propylene glycol, dipropylene glycol, tripropylene glycol and
polypropylene glycol including but not limited todiethylene glycol dimethy
lether , dipropylene glycol dimethyl ether or methyl butylether of
diethylene glycol such as those marketed by Dow under the trade name
Downanol E -series and P -series glycolethers; and cyclic ethers such as
tetrahydrofuran,- (e) amides such as N-methyl pyrrol idinone,- (f)
aromatics such as toluene and xylene; (g) halogenated solvents such as
dichloromethane and tetrachloroethylene ; and (h) water In view of the
toxicity and negative environmental impact of halogenated solvents (g) , it
will be understood that they should be used within the constraints of
environmental, health and safety regulations. Preferred solvents are ester
based solvents such as ethyl acetate, ethoxyethyl acetate, isopropyl
acetate and/ or tertiary butyl acetate; ketone solvents such as methyl
propyl ketone, methyl amyl ketone, methyl isoamyl ketone and/ or methyl
ethyl ketone; alcohols such as ethanol, methanol, ethoxyethanol, propanol,
isopropyl alcohol, butanol, tertiary butanol and secondary butanol; ether
solvents such as C1-6 alkyl ethers or combinations 



thereof (i.e. mixed ethers) of ethylene glycols and propylene glycols
including but not limited to glyme, diglyme, triglyme, tetraglyme and
dipropylene glycol dimethyl ether and cyclic ethers, for example,
tetrahydrofuran; amide solvents such as N-methyl pyrrol idinone; and water.
Preferred solvent combinations include glycol ether : acetate combinations
such as dipropylene glycol dimethyl ether : tertiary butyl acetate; ether:
alcohol combinations such as diproplyene glycol dimethyl ether: isopropyl
alcohol, methanol, isobutanol, secondary butanol, tertiary butanol, ethoxy
ethanol and/ or ethylhexanol ; ethylene glycol monomethyl ether: ethanol,
methanol, ethoxyethanol and/or isopropanol; glycols and monoether
combinations such as dipropylenegylcolmonomethylether,
dipropylenegylcol-monobutylether, and/or dipropylenegylcol ; ether
combinations such as tetrahydrofuran: triglyme and tetrahydrofuran:
dipropylene glycol dimethylether; ketones and acetate combinations such as
methylethyl ketone : ethoxyethyl acetate and methyl amyl ketone:
ethoxyethyl acetate; N-methyl pyrrolidinone : ethyl acetate; ethyl acetate:
benzyl alcohol; dipropylene glycol dimethyl ether: polyethylene; and methyl
propyl ketone: methyl ethyl ketone. Typical solvent combinations include
high and low boiling point solvent combinations. The solvent (s) are
generally present in an amount of less than about 99.999%, preferably
greater than about 70%, most preferably in an amount of about 80% to about
99.99% based on the total weight of the activation treatment or the
combination of solvent (s), agent (s) and any further optional additive (s)
. One or more additives and/ or inert s known in the art of coatings may
also be used in the method or activation treatment of the present
invention. Examples include: (a) rheology modifiers such as hydroxypropyl
methyl cellulose (e.g. Dow, Methocell 311), modified urea (e.g. Byk 411,
410) and polyhydroxycarboxylic acid amides (e.g. Byk 405) ; (b) film
formers such as esters of dicarboxylic acid (e.g. Lusolvan FBH, BASF) and
glycol ethers (e.g. Dowanol, Dow) ; (c) wetting agents such as
fluorochemical surfactants (e.g. 3M Fluorad) and polyether modified poly-
dimethyl - siloxane (e.g. Byk 307/333) ; (d) surfactants such as fatty acid
derivatives (e.g. Akzo, Bermadol SPS 2543) and quaternary ammonium salts;
(e) dispersants such as non- ionic surfactants based on primary alcohols
(e.g. Merpol 4481, Dupont) and 



alkylphenol- formaldehyde -bisulf ide condensates (e.g. Clariants 1494) ;
(f) anti foaming agents;(g) anti corrosion reagents such as phosphate
esters (e.g. ADD APT, Anticor C6) , alkylammonium salt of (2-
benzothiazolythio) succinic acid (e.g. CIBA, Irgacor 153) and triazine
dithiols; (h) stabilizers such as benz imidazole derivatives (e.g. Bayer,
Preventol BCM, biocidal film protection) ; (i) levelling agents such as
fluorocarbon-modif ied polymers (e.g. EFKA 3777) ; (J) pigments or dyes
such as fluorescents (Royale Pigment and chemicals) ; (k) organic and
inorganic dyes such as fluoroscein; and (1) Lewis acids such as lithium
chloride, zinc chloride, strontium chloride, calcium chloride and aluminium
chloride. The additive (s) are usually present in an amount of less than
about 10% based on the total weight of the activation treatment or the
combination of solvent (s), agent (s) and additive(s). Specific activation
methods forming embodiments of the present invention (which may optionally
be used in combination) are as follows : 1 . Surface reduction This method
involves using a solvent and an agent such as a reductant, for example,
lithium borohydride to cause surface reduction or break down of the organic
coating surface. While not wishing to be bound by any theory, it is
believed that this method provides reactive entities or a suitable
morphology to improve inter-coat adhesion with further coating layers and/
or other entities. Suitable solvent or solvent combinations for use in this
method are, for example, ether or alcohol based solvents and their
combinations such as dipropylene gylcol dimethylether and isopropanol. 2 .
Surface hydrolysis This method involves using a solvent and an agent such
as a carboxylic acid, for example, acetic acid tocause surface hydrolysis
or break down of the organic coating. While not wishing to be bound by any
theory, it is believed that this method provides reactive entities or a
suitable morphology to improve inter- coat adhesion with further coating
layers and/or other entities . Suitable solvent or solvent combinations for
use in this method are, for example, ester or amide based solvents such as
ethyl acetate or N-methyl pyrrol idinone. 3 . Surface oxidation 



This method involves using a solvent and an agent such as an oxidant, for
example, trichloroisocyanuric acid to cause surface oxidation or break down
of the organic coating. While not wishing to be bound by any theory, it is
believed that this method provides reactive entities or a suitable
morphology to improve inter- coat adhesion with further coating layers
and/or other entities. Suitable solvent or solvent combinations for use in
this method are, for example, ester or amide based solvents such as ethyl
acetate or N-methyl pyrrolidinone . 4 . Surface Exchange This method
involves exposure of the coating surface with a reagent capable of
interacting (via transesterif ication or otherwise) with suitable chemical
functionality such as ester and/or urethane moities or otherwise to modify
its chemistry or topography such that it improves the intercoat adhesion
with subsequent coating layers . Suitable solvent or solvent combinations
for use in this method are, for example, ether or alcohol based solvents
and their combinations such as dipropylene gylcol dimethylether and
isopropanol 5 . Light induced photo -grafting This method involves applying
an agent such as a visible light activated free radical initiator, for
example, camphorquinone and an unsaturated species, for example, acrylate
or methacrylate to the surface of the organic coating in a solvent. The
influence of visible light causes free radical reactions to occur which
modifythe surface of the coating to improve the inter-coat adhesion of the
further coating and/or other entities. Suitable solvents for use in this
method include ketone or amide based solvents such as methyl amyl ketone
and N - methyl pyrrol idinone. The substrate for the above methods having
an activated coating may be of any type including metals such as aluminum;
composites such as carbon fibre reinforced epoxy or glass reinforced epoxy;
plastics such as polyimide; elastomers such as polysulfide elastomers; or
materials containing glass, wood or fabric. There may also be various "sub"
coating layers beneath the coating requiring reactivation such as other
decorative coating layers, primers, intermediate layers, conversion or
anticorrosion coating layers and the like. Although polyurethane and epoxy
based coatings, particularly polyurethane based coatings are typical, it
will be understood that other organic coatings may be activated by the
method of the invention. When the solvent and agent are combined and
applied 



in the form of an activation treatment this may take different physical
forms such as solution, suspension, mixture, aerosol, emulsion, paste or
combination thereof. Treatments which take the form of a solution or
emulsion are preferred. The activation treatment may be prepared by mixing
the components together with any mixing equipment known to those skilled in
the art such as but not limited to stirrers, shakers, high Speed mixers,
internal mixers, inline mixers such as static mixers, extruders, mills,
ultra- sound and gas dispersers. When the activation treatment is in the
form of a solution, the solution may be prepared as a concentrate and
diluted before use or prepared ready for use. The activation treatment or
the application of the individual components thereof may be applied via any
method known to those skilled in the art such as but notlimited to spray,
brush, dip, knife, blade, hose, roller, wipe, curtain, flood, flow, mist,
pipette or combinations thereof. Application by spray is typical. The
method of activation may be conducted at ambient temperatures or
alternatively at higher temperatures if desirable. The activation treatment
or individual components thereof may be applied to small or large areas, to
sections of larger parts, components or full infrastructure such as
infrastructure associated with the aerospace (e.g. aircraft), automotive
(e.g. vehicles), marine (e.g. ships), transportation (e.g. trains),
military (e.g. helicopter, missile) or construction industries (e.g.
buildings, factories, floors) . The surface may have simple or complex
geometry or may be at any orientation. Treatment may be conducted once or
multiple times prior to interaction with the separate entity. The exposure
time of the activation treatment on the coating is more limited by the
throughput and applications requirements. As such the exposure time may be
short for example one minute or extended for example 24 hours with no
detriment to the integrity of the organic coating or materials that may be
found on the organic coating such as sealants, and underlying coating
structures and substrates . The organic coating may remain activated in a
noncontaminated environment for extended periods of time. In some
circumstances, the activation treatment can remove contaminants from the
surface in addition to activating the coating. It may also be preferable to
remove excess agent and/or treatment solution from the surface. This
process 



may be conveniently carried out by techniques such as solvent or water
rinsing; dry, water or solvent wiping; air or gas knife; vacuum
application; removal by squeegee; and/or natural or forced convection
evaporation. Optionally the water or solvent used to remove excess agent
and/or treatment solution from the surface ofthe coating undergoing
reactivation can contain additives for example to enhance the removal
process, modify the drying time, or reduce corrosion. Such additives
include but not limited to ionic and non- ionic surfactants, detergents,
anticorrosion additives and wetting agents such as but not limited to those
described above. The additives may also include cleaning agents commonly
used to clean aircraft such as but not limited to those marketed under the
trade names Isoprep, Turco, CeeBee, Ridoline, Formula and Daraclean by
companies such as Brulin, Elf Atochem North America, MacDermid, W .R .
Grace, McGean-Rohco and Henkel. After the coating surface is activated,
separate entities such as additional coating layers or coating details,
adhesives sealants, pressure sensitive decals or logos, and the like may be
applied either immediately or at a later time, providing the surface
remains predominantly uncontaminated during storage or that the
contamination can be conveniently removed. The activation solution may need
to be reapplied in some cases. Any suitable method known to those skilled
in the art may be used to assess whether the adhesive linkage between the
organic coating and further coatings and/ or other entities is fit for
purpose. Such tests include but are not limited to ASTM, ISO, and FAA
standards, in-house test methods to simulate in-service performance,
in-service performance itself, and durability testing either actual or
accelerated. For the case of aerospace coatings, test methods based on
water impact, such as whirling arm and the Single Impact Jet Apparatus
(SIJA) (MIJA Limited, Cambridge, UK) , have been found to be particularly
useful for assessing inter-coat adhesion. In these cases, the amount of
overcoat removal is related to the level of inter-coat adhesion. For
aerospace applications the activation method of the present invention
offers the advantages of improved flow time for the process of
reactivation, greaterreproducibility and consistency over larger areas and
between operators, and improved ergonomics of the process leading to
reduced vibration or repetitive motion based injuries for completing the
process of reactivation which added together provide a net cost saving.
EXAMPLES 



The invention will now be described with reference to the following
non-limiting examples. Although the examples concentrate on coatings
derived from polyure thane chemistries it will be understood that the same
activation methodology could be applied to coatings such as but not limited
to those based on epoxy, acrylic, polycarbonate, or polyester coatings
through the appropriate choice of solvent (s), agent (s) and optional
additives under appropriate activation conditions . The specific
"substrate" the polyurethane topcoat is applied to is not relevant. Hence
the substrate can be metal (eg. aluminium), plastic (eg. polyimide) ,
composite (eg. carbon fibre reinforced epoxy or glass reinforced epoxy) or
an elastomer (eg. polysulfide elastomer) . The substrate may be finished
with surfacing materials, films, elastomers or coatings. The polyurethane
topcoat layer which requires reactivation may have topcoat, intermediate or
priming layers beneath it and again these layers are not relevant . Typical
examples of build-ups employed in the aerospace industry include: Aluminium
substrate: cleaned, surface prepared with anodize or conversion coat, epoxy
based primer (s) , optionally selectively strippable intermediate coating
layer, and polyurethane topcoat layers. Epoxy based composite: surface
prepared/cleaned, epoxy based primer (s) , optionally selectively
strippable intermediate coating layer, and polyurethane top-coating
layers.The reactivation treatment solution is designed in such a way that
it can be applied under industrial conditions and the integrity of the
"substrate" or coating layers beneath the polyurethane coating which is
undergoing reactivation are not adversely effected to a point where they
are unsuitable for their intended purpose by interaction of treatment
solution which may inadvertently come in contact with it for short periods.
Example 1 : Hydrolysis Surface Activation Method The example demonstrates
that improved SIJA intercoat adhesion relative to untreated specimens
results from activation of the coating prior to over-coating. Intercoat
adhesion provided in this case is similar to specimens reactivated by
sanding. Example 2 : Oxidation Surface Activation Method The example
demonstrates that improved SIJA intercoat adhesion relative to untreated
specimens results from activation of the coating prior to over- coat ing.
Intercoat adhesion provided in this case is similar to 



specimens reactivated by sanding. Example 3 : Reduction Surface Activation
Method The example demonstrates that improved SIJA intercoat adhesion
relative to untreated specimens results from activation of the coating
prior to over- coating. Intercoat adhesion provided in this case is similar
to specimens reactivated by sanding. Example 4 : Light induced
photo-grafting Surface Activation Method The example demonstrates that
improved SIJA intercoat adhesion relative to untreated specimens results
from activation of the coating prior to over- coating. Intercoat adhesion
provided in this case is similar to specimens reactivated by sanding.
Example 5 : Reduction Surface Activation Method The example demonstrates
that improved Scribe green adhesion (predictor of possible problems during
masking tape removal) relative to untreated specimens results from
activation of the coating prior to over-coating. Intercoat adhesion
provided in this case is similar to specimens reactivated by sanding.
Example 6 : Reduction Surface Activation Method Stripping study indicated
that coatings reactivated by surface reduction methods strip quicker than
specimens sanded prior to over-coating but slower than coatings over-
coated without treatment. Example 7 and 8 : Evidence of Surface Chemistry
Change Results indicate that a higher Specific contribution to surface
energy results (gs p)/ particularly to surfaces activated with the
reduction strategy. Examples 9 to 33 : Reduction Surface Activation Method
Example 34 : Surface Activation Method with Exchange Agents It is envisaged
that suitable combinations of components of the activation treatment will
differ depending on the type of coating to be activated. The appropriate
choice of solvent (s), agent (s), optional additives and inerts, and
activation conditions will differ depending on the type of coating to be
activated.General Experimental Detail Painting Conditions and Protocol
Spray painting of many flat panels was carried out employing a Yamaha
robotic painting arm incorporating a gravity fed Binks Mach IA automatic
spray gun configured with a 94 nozzle. Spray painting was conducted using
an inlet pressure of 40 PSI, a scan rate of 100 mm/s and a specimen to gun
distance of 300 mm. The coating thickness was controlled by the gun' s
fluid needle control position 



and scan rates. These parameters were adjusted in line with paint thickness
measurements and assessed using a Fischer Isoscope (MPOD) on aluminium
substrates. When coating was completed on composite substrates, the coating
layer thickness was estimated by calibration with the isoscope readings
from aluminium panels. An analogous strategy was employed for the
application of the primers, optional intermediary and topcoat layers. For
the majority of the examples, the painted films were overcoated following
taping through the middle of the coupon with 3M vinyl tape (#471) to form a
paint edge on its removal. This edge was the impact target for SIJA (Single
Impact Jet Apparatus) analysis. Spray painting of curved or larger surfaces
(eg: rain erosion foils) and some of the smaller flat panels was typically
conducted using a Binks Ml-H HVLP gun configured with a 94 nozzle.
Occasionally, a similar gravity fed HVLP gun or a pressure pot fed HVLP gun
was used. In these cases the aluminium or composite was prepared in the
same manner as the flat plates prior to the first top- coat being applied.
Following cure of the first coating layer the front of the foils were
masked (Intertape Polymer Group, PG-777 tape) prior to over-coating to form
a leading edge once the over- coating was applied and tape removed . Cure
protocols were undertaken in a computer controlled temperature humidity
chamber, such as aThermoline Environmental chamber and/or a conventional
curing oven. Table 1 : Paint Material Information For the majority of the
examples, the coatings used are listed in Table 1 . In the examples, paint
companies are generally abbreviated: PRC-DeSoto International : PRC-DeSoto
Akzo-Nobel Aerospace Coatings: Akzo-NobelTable 1 : Paint Material
Information Note: the thinner designation C and C2 are used to indicate the
relative rate at which the paint cures . C thinners - standard cure rate
with C2 producing a correspondingly faster cure rate (from incorporation of
high catalyst levels into the thinner) . For Akzo-Nobel - fast cure thinner
is designated TR- 112 and standard thinner TR-109. Painting Conditions and
Protocol Substrates were cleaned prior to priming and optionally where
appropriate treated with an alodine type conversion coating or anodized.
Polyurethane topcoats, intermediate and primer layers were mixed and
applied according to the paint manufacture 



instructions . Primer : Typical conditions:  For Composite or aluminium:
application of common aerospace epoxy based primer optionally incorporating
additives to aide corrosion resistance at 0.5 mil(12.5 micron) dry film
thickness (dft) per manufacturer instructions . Intermediate coat :
Optionally application of intermediate coat (IC) that is selectively
strippable at 0.35 mils (10 microns) according to manufacturer instructions
Polyurethane topcoat :  Application of polyurethane topcoat (eg: Desothane
HS topcoat containing CA8000/B70846X base (white color of this topcoat also
designated as BAC70846. In examples it is typically designated as Desothane
HS 70846X) at 1.0 to 4.0 mil (typically 1.0 mil (25 micron) ). Painted
panels flash off for 1 hour prior to cure and accelerated aging. Standard
cure / accelerated aging conditions employed for topcoats were: (i) Cure
painted panels in oven at 12O F , 5-10% RH (Relative Humidity) for 40
hours, followed by (ii) post cure in a humidity chamber at 120 F (49 0C )
and 50% RH for 48 hours, and then (iii) oven cure at 160 F for 24 hours.
Total cure time was 112 hours. Alternatively other "accelerated" aging
protocols were employed as specified in the examples to render the
polyurethane topcoat unreceptive to additional coating layers as indicated
by poor adhesion under standard adhesion tests eg: 120F and 2-3% RH for 5
days or 120 F and 5% RH for 16 hours. Surface Modification The solvents and
agents used for surface modification were purchased from the MERK and
Sigma-Aldrich or Dow Chemical Companies. Purity was of an Analytical or
Laboratory Reagent grade purity. Isopropyl alcohol wasgenerally of an
anhydrous grade. However, alternative suppliers and grades of the reagents
are known to be available . Progylde DMM (appreviated to proglyde) -
Dipropylene glycol dimethyl ether EtOH - ethanol EtOAc - ethyl acetate IPA
- isopropyl alcohol tBAC - t-butyl acetate MPK - methyl propylketone MEK -
methyl ethylketone THF - tetrahydrofuran 



SS - Stainless steel HSS - High strength steel h - hour min - minutes SOLO
- Spray on leave on SOHO - Spray on hose off SOWO - spray on wipe off RH -
relative humidityTable 2 : General Activation Protocol Analysis Table 3
provides the equipment and conditions used for testing for analytical
purposes .Table 3 : Testing Equipment & Conditions Equipment Conditions
SIJA Adhesion testing was completed using a Single Impact Jet Apparatus
(SIJA, Cambridge) . The initial equipment was typically configured using a
0.8 mm nozzle typically and employed 0.22 calibre 5.5 mm Crosman Accupell
Pointed Pellets (#11246) . Testing was completed following immersion in
water for 16 to 18 hours, employing a line laser to locate the impact
position, and using a 45 specimen to impact droplet geometry. A single
water jet was employed at each site to test adhesion with the pressure
employed for the "shot" indicated below its impact. The velocity of each
individual shot was recorded for future reference, but generally the
pressure to velocity conversion is specified below (+25 m/s) . Pressure
(PSI) Velocity (m/s) L 350 50 610 100 725 200 895 Alternatively the impact
was dictated by a "dot" or via the velocity employed - eg. 600 m/s. In some
cases the amount of overcoat removed, and hence the inter-coat adhesion was
assessed employing image analysis techniques to quantify the area of paint
removed. However regardless of the impact velocity relative to the
unmodified reference more overcoat removed corresponded with inferior
inter- coat adhesion. Scribe Scribe adhesion was assessed according to
Adhesion (BOEING Specification Standard) BSS7225, Class 5 . This adhesion
test is a five line crosshatch tape (3M tape, No. 250) pull test. Briefly
heat aged polyurethane coatings were reactivated 



and then over-coated (25 - 80 micron thickness) curing the over-coat for 16
hours at room temperature and 50% RH. The coatings were then scribed
according to BSS7225 (5 scribe crosshatch) and the adhesion test performed.
The paint adhesion of specimens are rated on a scale of 10 to 1 with "10"
being no paint removed and "1" being all paint removed.Title: Therapy
Device and Related Accessories, Compositions, and Treatment Methods FIELD
OF THE INVENTION [0001]This invention relates to therapy devices and in
particular to handheld devices and accessories together with compositions
and treatment methods useful therewith. BACKGROUND OF THE INVENTION [0002]
Therapy using electromagnetic radiation involves the application of energy
to biological tissue for the purpose of stimulating biological functions.
Although the exact mechanisms of action of such therapy are not known with
certainty, the therapy is a well established treatment for a variety of
ailments. [0003] Therapy using electromagnetic radiation has been used to
treat soft tissue injuries such as capsulitis, bursitis, sprains, strains,
hematomas and tendinitis, acute and chronic joint problems such as
osteoarthritis, rheumatoid arthritis and ligament and tendon injuries,
tendinitis, arthritic pain, chronic pain such as post herpetic neuralgia,
chronic back and neck pain, metatarsalgia, trigeminal neuralgia, brachial
neuralgia, plantar fisciitis, cellular damage, in vitro fertilization
enhancement, stimulation of embryogenesis, soft tissue injury, aging skin,
seasonally affected disorder, inflammation, fine lines and wrinkles,
mucositis, frozen shoulder, temporomandibular joint diseases and disorders
(TMJ) and carpal tunnel syndrome. [0004]Therapy using electromagnetic
radiation has also been used to treat non union and small bone fractures,
herpes, apthous ulcers, leg ulcers, dermatitis, wound healing, burns, acute
epididymitis, otorhinolaragngology, gynecology, obstetrics, superficial AP
stimulation and tonification, cosmetic imperfections, cellulite, and acne,
among other things. [0005] Typically, treatment or therapy using
electromagnetic radiation involves radiating energy onto or into a
patient's skin. The radiation is typically applied atwavelengths either in
the visible, ultraviolet, radiofrequency, or the infrared range. A wide
variety of radiating energy sources are available and known in the art. The
radiating energy sources used in these therapies radiate energy at a wide
variety of wavelengths with different wavelengths having been found to be
useful depending on the ailment being treated. Acne vulgaris is one of the
world's most common skin conditions and results from blockage, bacterial
colonization and inflammation of the sebaceous follicles. The main cause of
acne stems from an abnormally high amount of bacteria, mainly
propionibacterium acnes (P. acnes), resulting in inflammatory acne.
[0006]Acne affects between 85-100% of young adults up to the age of 24
years and up to 50% of adults 25 and older. It usually appears on the face,
chest, back and limbs and can produce life-long scars, both emotionally and
physically. In the United States alone over 17,000,000 people actively seek
acne treatment on an 



ongoing basis. These treatments consist of professionally prescribed
pharmaceuticals, cosmeceuticals and invasive skin resurfacing. The P. acnes
bacteria has developed up to 80% resistance to antibiotics commonly used to
treat acne in the past. [0007] P. acnes absorbs light from the ultraviolet
region to about 430 nm, and also absorbs light at about 630 nm. Blue light
phototherapy works for a majority of patients with P. Acne vulgaris. The
bacteria is made up of an endogenous porphyrin which is a naturally
occurring photosensitizer. This photosensitizer absorbs the blue light
energy between about 405 to about 425 nanometers and forms a singlet oxygen
which simply destroys the bacteria cell. No systemic drugs with their
potential side effects and invasive procedures requiring long healing times
are necessarily used. For example, radiating energy sources having a peak
wavelength of about 415 nm and a bandwidth of about 20 nm have been found
particularly useful in the treatment of acne. Peak wavelengths of about 630
nm have also been useful in this regard. 5603476.3 32036-2010[0008] Other
examples of electromagnetic radiation useful for treatments include
radiation at wavelengths of about 800-810 nm for leg vein and hair removal,
wart treatments, hair growth stimulation and tattoo removal, wavelengths of
about 1064 nm for skin peel and hair reduction, and of about 574 nm for
wrinkle reduction. Varying treatment regimens of pulsing wave (PW) or
continuous wave (CW) light, at varying energy levels, are known in the art.
Typically, these treatments utilize wavelengths between about 250 and about
2000 nm. [0009] Hand-held therapy devices for delivering electromagnetic
radiation are known in the art, however, they are quite expensive and
typically limited to one specific use (and one specific wavelength
spectrum). [0010]Accordingly, there is a need for a device for delivering
radiation that is flexible enough to provide a variety of treatment
regimens and wavelength spectrum, so that the device can be used to treat a
variety of ailments. There is also a need for compositions and treatment
methods that are useful with such devices. SUMMARY OF THE INVENTION [0011]
According to one aspect of the invention there is provided a therapy device
comprising an energy source for emitting a desired wavelength of
electromagnetic radiation, and a material dispensing system disposed on the
device for dispensing a desired material for use with the device. The
dispensing system can be manually operated and can comprise a control
mechanism for controlling the energy source and the material dispensing
system. The control mechanism can include a processor and a storage device;
the storage device being operable to maintain regimen data; the processor
being operable to control the energy source and the material dispensing
system in accordance with the regimen data. The storage device can be
removable. The control mechanism can operable to control the emission of
radiation from the energy source at a power level and for a period of time
in accordance with the regimen data. The device can further comprise an
interface operable to conduct communications 5603476.3 32036-2010with a
computing device for updating the regimen data. The device can also 



further comprise an interface operable to conduct communications with a
computer network having at least one server for updating the regimen data.
The device can be further operable to maintain, in the storage device,
logging data representing a usage of the therapy device; the device further
comprising an interface operable to conduct communications with a computing
device uploading the logging data. [0012]According to another aspect of the
invention, the energy source can be a light source. The energy source can
be selected from the group consisting of electrodeless lamps, microwaves,
fluorescent tube, quartz halogen lamp, arc lamp, laser, laser diode, and
light emitting diode. The energy source can have at least one peak
wavelength selected from about 410, 415, 580, 630, 660, 663, 680, 800, 810,
820, 830, 840, 850, and 900 nm. The energy source can comprise at least one
peak wavelength having a band width of about 40 nm, more preferably 20 nm.
The energy source can have a peak wavelength of about 415 nm and a
bandwidth of about 20 nm. It can operate continuously or in a pulsed manner
when activated. [001 3] According to another aspect of the invention, the
energy source is housed within a head having a removable faceplate or the
faceplate may be essentially permanently attached to the head, or the
faceplate is integral to the structure of the head. The faceplate can
include an extension that is functionally connected to the head. [0014]
According to another aspect of the invention, the dispensing system of the
device is adapted to receive a removable container for containing the
material. The container can have an identifier that is readable by the
device. [001 5] According to another aspect of the invention, the device
further comprises an energy reflective layer disposed on the head. [001 6]
According to another aspect of the invention, the therapy device further
comprises a temperature sensing device for delivering temperature data to
the 5603476.3 32036-2010control mechanism. The control mechanism can adjust
the energy source when the received temperature data is outside
pre-specified limits. The temperature sensing device can be a solid state
thermistor. [0017]Another aspect of the invention provides a container
adapted to contain a material and adapted for housing within a therapy
device for delivering electromagnetic radiation. The container can further
comprise a material with an index of refraction of approximately 1.5. The
container can further comprise a material containing a medicament, active
ingredient or supplement. [001 8] According to another aspect of the
invention, the container can comprise a medicament for a treatment selected
from the group consisting of anti-aging treatment, photorejuvenation
treatment, cosmetic treatment, acne treatment, cancer treatment, cellulite
treatment, and photodamage treatment. [001 9] According to another aspect
of the invention, the container further comprises an indicator adapted to
be read by a reader disposed within a therapy device. [0020] Another aspect
of the invention provides a material for use with treatment using
electromagnetic radiation. The material can comprise at least one of a
medicament, active ingredient, or supplement and can have an index of 



refraction of approximately 1.5. The medicament, active ingredient, or
supplement can be selected from the group consisting of aloe, Vitamin E, a
hydration agent, Vitamin C, Vitamin D, Vitamin A, Vitamin K, Vitamin F,
Retin A (Tretinoin), Adapalene, Retinol, Hydroquinone, Kojic acid, a growth
factor, echinacea, an antibiotic, an antifungal, an antiviral, a bleaching
agent, an alpha hydroxy acid, a beta hydroxy acid, salicylic acid,
antioxidant triad compound, a seaweed derivative, a salt water derivative,
algae, an antioxidant, a phytoanthocyanin, phthalocyanine, a phytonutrient,
plankton, a botanical product, a herbaceous product, a hormone, lanolin, an
enzyme, a mineral, a genetically engineered substance, a cofactor, a
catalyst, an antiaging substance, insulin, trace elements (including ionic
calcium, magnesium, etc.), Coenzyme Q10, 5603476.3 32036-2010minerals,
minoxidil, a dye, a natural or synthetic melanin, a metalloproteinase
inhibitor, proline, hydroxyproline, an anesthetic substance, benzoyl
peroxide, amino levulinic acid, chlorophyll, bacteriachlorophyll,
neutraceuticals, cosmaceuticals, copper chlorophyllin, chloroplasts,
carotenoids, phycobilin, rhodopsin, anthocyanin, and derivatives,
subcomponents, immunological complexes and antibodies directed towards any
component of the target skin structure or apparatus, and analogs of the
above items both synthetic and natural, as well as combinations thereof.
[0021]Another aspect of the invention provides that the medicament, active
ingredient, or supplement comprised by the material is for the treatment
selected from a group consisting of anti-aging treatment, photorejuvenation
treatment, cosmetic treatment, acne treatment, cancer treatment, cellulite
treatment, and photodamage treatment. [0022]Another aspect of the invention
provides a method of treating a condition with a medicament, active
ingredient, or supplement in combination with the device and material of
the invention. [0023] Another aspect of the invention provides for the use
of the device of the invention for the treatment of an ailment selected
from the group consisting of arthritic pain, chronic pain, carpel tunnel
syndrome, cellular damage, soft tissue injury, acne, TMJ, diabetic
neuropathy, neuralgia, aging skin, seasonally affected disorder,
inflammation, fine lines and wrinkles, mucositis, psoriasis, rosacia,
eczema, oral Candida, oral cancer, cellulitis, and wounds. [0024] Another
aspect of the invention provides for the use of the device and meterial of
the invention for the treatment of acne wherein the energy source emits
electromagnetic radiation in the range of about 380 to about 460 nm, more
preferably in the range of about 395 to about 430 nm, and even more
preferably in the range of about 405 to about 425 nm and/or in the range of
about 460 to about 1000 nm, more preferably in the range of about 550 to
about 900 nm, and 5603476.3 32036-2010even more preferably in the range of
about 600 to about 850 nm. The energy source can emit electromagnetic
radiation at about 630 nm. [0025]Another aspect of the invention provides
for the use of the device and material of the invention for
photorejuvenation therapy wherein the energy source emits electromagnetic
radiation in the range of about 500 nm to about 1000 nm, more preferably in
the range of about 550 nm to about 900 nm and even more 



preferably in the range of about 570 nm to about 850 nm. The energy source
can emit electromagnetic radiation selected from the group consisting of
about 580 nm, 630 nm, 633 nm, 660 nm, 830 nm, 900 nm, and combinationations
thereof. [0026]Another aspect of the invention provides for the use of the
device and material of the invention for the treatment of cellulite wherein
the energy source emits electromagnetic radiation including dominant
emissions in the range of 500 nm to 1000 nm, more preferably in the range
of 550 nm to 800 nm and even more preferably in the range of 570 nm to 850
nm. The energy source can emit laser energy or LED energy at about 810 nm.
The energy source can emit a combination of radiofrequency and infrared
radiation. [0027]According to another aspect of the invention, the device
and materials disclosed herein are used for improving the appearance of the
skin of a user. [0028] According to another aspect of the invention, there
is provided a faceplate comprising a substrate for supporting an energy
source, at least one aperture in the substrate for passing a material
therethrough, and a mount for attaching the substrate to a body; the body
housing a control mechanism for controlling the energy source and a
container for storing the material. The faceplate can further comprise a
connector disposed within the substrate that communicates with the control
mechanism when mount is attached to the body. The connector can transmit
power from a power source in the body to the energy source. The faceplate
can further comprise an identification device that communicates the
5603476.3 32036-2010identity of the faceplate to the control mechanism
and/or a memory storage device for storing regimen data. [0029]Another
aspect of the invention provides that the faceplate further comprises an
outer surface affixed generally parallel to the substrate with the energy
source disposed therebetween, the outer surface defining at least one
aperture for passing the material therethrough. [0030]According to another
aspect of the present invention, there is provided a method for controlling
a therapy device having an energy source for emitting radiation, a material
dispensing system for dispensing a material and a controller that is
operably connected to the energy source and the material dispensing system;
the method comprising the steps of (i) receiving, at the controller,
regimen data representing a treatment regimen, and (ii) controlling the
energy source and the material dispensing system in accordance with the
regimen data. The regimen data can be a set of data maintained in a
database disposed in the device. The controlling step can include
controlling the dispensing of the material from the material dispensing
system. The controlling step can include the steps of (i) controlling
radiation emission from the energy source at a power level and for a period
of time in accordance with the regimen, (ii) receiving temperature data
from the device during the time period, and (iii) adjusting the radiation
emission when the temperature data is outside a set of limits specified by
the regimen data. The energy source can include an identifier for
specifying the type of the energy source. The material dispensing system
can include an identifier for specifying the type of the material. [0031]
According to another aspect of the invention, the therapy device includes 



an interface operable to conduct communications with a computing device and
the method further comprises the steps of (i) storing logging data
representing a usage of the therapy device, (ii) establishing a link with a
computing device, and (iii) transmitting the logging data to the computing
device. 5603476.3 32036-2010BRIEF DESCRIPTION OF THE DRAWINGS [0032] Figure
1 shows a front phantom view of a device in accordance with one aspect of
the present invention. [0033] Figure 2 shows a front view of a removable
container used in the device of Figure 1. [0034] Figure 3 shows an exploded
side phantom view of the device of Figure 1. [0035] Figure 4 shows a back
view of the device of Figure 1. [0036] Figure 5 shows a device connected to
a database server through the internet in accordance with another aspect of
the present invention. [0037] Figure 6 shows a computer flow chart
detailing processor steps for the device of Figure 1. [0038] Figure 7 is a
cross-sectional view of the device shown in Figure 1 and shows a
temperature sensing device in accordance with one aspect of the present
invention. [0039] Figure 8 is a block diagram showing electronic components
in accordance with one aspect of the present invention. [0040] Figure 9 is
a flow chart showing a method in accordance with one aspect of the present
invention. [0041] Figures 10A-10F show side phantom views of various head
designs for the device of Figure 1. [0042] Figure 11 shows an exploded side
phantom view of the device of Figure 1 fitted with an adapter in accordance
with a further aspect of the present invention. [0043] Figure 12 is a block
diagram showing electronic components in accordance with an aspect of the
present invention where the faceplate does not include an EEPROM. DETAILED
DESCRIPTION OF THE INVENTION [0044] Disclosed and illustrated generally at
20 in the Figures is a hand held device in accordance with the present
invention. The device includes a head 22 5603476.3 32036-2010and a handle
24. The head 22 of the device includes a faceplate 23 and a baseplate 25.
Faceplate 23 comprises an energy source 30, a substrate 57 for supporting
energy source 30, and can have an outer surface 26. Substrate 57 and outer
surface 26 each define at least one aperture 28 for allowing the
distribution of a material 38 from the outer surface 26, as described
further below. Substrate 57 can comprise a printed circuit board (PCB) or
other structure functionally equivalent thereto. Outer surface 26 is
comprised of a generally transparent material which allows maximal
transmission of light from energy source 30 to the skin of the user during
operation of device 20. Outer surface 26 can be manufactured from such
suitable materials as glass, polycarbonate, Macrolon(tm), and the like.
Outer surface 26 of faceplate 23 can further define apertures (not shown)
for allowing light from energy sources 30 to 



be transmitted from outer surface 26. In an embodiment where such apertures
are included, the transparency of outer surface 26 is not critical for
allowing the transmission of light. Outer surface 26 can also include an
energy reflecting surface 27 designed to recycle energy reflected back from
the user's skin when the device is in use by reflecting such energy back to
the user's skin. The energy reflecting surface 27 can be located between
energy source 30 and substrate 57 and can extend beyond the outer edges of
energy source 30. Variations of energy reflectind layers may be used as
known in the art. [0045] It is also contemplated that device 20 can be used
without outer surface 26. In such an embodiment, material 38 can be emitted
directly from the at least one aperture 28 of substrate 57 or from at least
one suitable extension (not shown) which extends from aperture 28 of
substrate 57. In this embodiment, energy source 30 can be suitably
protected, if necessary, from exposure to material 38 through means known
in the art. [0046] Faceplate 23 of the device can be of varied shape or
design, as shown for example in Figures 10A to 10F. The handle 24 is
designed to be easy to hold in 5603476.3 32036-2010one hand, and is
connected to the head 22 through a flexible neck 68 or a fixed neck (not
shown). [0047]The size of the device should be suitable to allow the user
to hold it in their hand during use. The faceplate should be of a size that
is suitable to treat a portion of a person's skin and tissue. [0048] The
energy sources 30 can be of any type and of any wavelength that is suitable
for the treatment at hand as known to persons skilled in the art. For
example, energy sources 30 with a peak wavelength of about 4 15 nm and a
bandwidth of about 20 nm can be used for the treatment of acne. The
preferred embodiment of energy sources 30 for the present invention is one
or more light emitting diodes (LEDs), however, the present invention is not
limited to the use of these energy sources. Other energy sources including
(without limitation) those that deliver microwave energy, radiofrequency
energy, ultraviolet, visible, or infrared energy, ultrasound, laser energy,
light energy or electrical stimulation, can also be used in place of or in
combination with energy sources 30. Examples of known energy sources for
delivering such energy include fluorescent lights, sulfur lamps, flash
lamps, xenon lamps, LEDs, laser diodes, lasers, and filamentous lights.
Examples of head 22 designs having varied energy sources are shown in
Figures 10A, 10D, 10E and 10F, namely, a semiconductor energy source 3 1
such as an LED or a laser diode, a microwave energy source 33, a
fluorescent tube 37, and a filamentous energy source 39. [0049]The device
20 utilizes a power source, either internally housed (in the form of a
battery 46) or external to the device (through a plug 70 for connecting the
device in a standard electrical power receptacle), or both. The battery 46
can be disposable or rechargeable, can consist of one or more cells (for
example, 2 cells as shown in Figure 1) and can optionally be accessed for
removal from the device by removing battery cover 80. [0050] Housed within
the handle 24 is a controller 34, which preferably is activated with a
switch 35, through which the user controls the device. The 56034 76.3 



32036-2010controller 34 allows the user to "turn on" and "turn off" the
device, though the turning off of the device can be done automatically by
the device at the appropriate end of treatment, as described belqw. The
user can turn on and use the device for a predetermined amount of time
based on instructions for a treatment regimen that accompany the device or
instructions prescribed by a medical professional. The instructions can be
in written, audio, or video form, or can be downloaded from a computing
device or computer network. Optionally, the controller 34 can also be used
to select a treatment regimen, though this can also be done automatically
through the use of coded containers or face plates, as described below.
[0051] The handle 24 also houses a processor 44, which can be pre
programmed with suitable treatment regimens. The processor 44 is used to
time the duration of treatment, or to pulse or otherwise modify the energy
source 30 to optimize the treatment. For example, for the treatment of
acne, the user might set the controller 34 to an acne treatment setting (or
to an 'on' position if the treatment setting is automated as described
below) and then place the device proximal to the skin being treated, and
would activate the device through the controller 34. The processor 44 can
control or vary the duration, intensity, and pulses of energy being
administered to the patient in accordance with the treatment, and can also
signal the patient through an audible tone or other method, when the
treatment is finished. The processor 44 can also act as a controller for
the dispensing of appropriate amounts of material 38 at appropriate times,
as further described below. [0052] The head 22 of the device 20 includes a
faceplate 23 that can be removed by the user from a baseplate 25 through
means such as a bayonet mount 54 or other suitable mounting means, for
example, through mechanical fittings. Thus the same device 20 can be fitted
with various faceplates 23, each with different energy sources or other
operational or structural features. Information can be transferred from the
faceplate 23 to the device 20 for use by the processor 44 by 5603476.3
32036-2010a connector 56 disposed on faceplate 23, which is connected to
connector 52 disposed on baseplate 25 Connector 52 communicates with
processor 44 via cable 86 indicating which faceplate 23 is connected to the
device, allowing the processor 44 to identify the treatment regimen that
corresponds to the particular faceplate 23. Moreover, in this embodiment,
power transmission from device 20 to faceplate 23 and data communication
between processor 44 and faceplate 23, when faceplate 23 contains memory,
is also accomplished through the connection established between connectors
52 and 56. However, in other embodiments, identification information, power
transmission and data communication between any memory present on faceplate
23 and processor 44 can be accomplished using different types of mechanisms
and connections. For example, separate pairs of connectors can be used for
the transmission of power, communication of identification information and
data communication. Alternatively, other connection types can be used for
data communications between faceplate 23 and device 20, such as a wireless
connection based on radio transmission. Moreover, the identity of a
faceplate 23 can be contained on faceplate 23 as an identifier readable by
a sensor located on device 20. In yet 



other embodiments, other methods for identifying the faceplate may be used.
An electrical coding can be set into faceplate 23 using alternating bands
of conducting and non-conducting material can be read by faceplate sensors
located on device 20. Alternate mechanisms of communicating identity
information can also be used, such as a bar code and optical sensor system,
a magnetic strip and magnetic strip reader, an electrical contact, or a
mechanical key recognition system. These and other such variations are
within the scope of the invention. [0053] The use of a variety of
interchangeable faceplates 23 permits the user to purchase a low cost
device that is optimized for the ailment to be presently treated, while
allowing the user the flexibility to expand treatment options in the future
by purchasing a new faceplate 23, rather than a whole new device. 5603476.3
32036-2010Interchangeable faceplates 23 have the added benefit that they
can be easily removed from the device 20 for washing or autoclaving.
Alternatively, if costs permit, the device can be manufactured with one
form of integrally or permanently attached faceplate only and additional
units for other treatments can similarly be manufactured. [0054]A simpler
form of therapy device comprising a body, an energy source disposed on the
body for emitting a desired wavelength of electromagnetic radiation,
preferably light radiation, and a material dispensing system disposed on
the body for dispensing a desired material for use with the device, falls
within the scope of this invention. This device can operate under manual
control, where the user determines the duration and frequency of treatment.
[0055] The therapy device can be sold as a kit comprising the assembled
device together with instructions for usage and possible treatment regimens
or protocols. The instructions can be in written, audio, or video form, or
can be downloaded from a computing device or computer network. The
instructions can be provided by a medical professional. The therapy device
can be sold unassembled as part of a kit, in which case the kit can further
comprise instructions for assembly of the device. [0056] The device can
also include an adapter 82 for receiving faceplate 23 and facilitating the
use of the device over treatments when it can become uncomfortable to hold
the entire device with the handle over time. The adapter 82, shown fitted
to the device in Figure 11, contains faceplate attachment means 84, which
are compatible with and complementary to the bayonnet mount 54, and an
extension cable 8 1 running from the faceplate attachment means to the
baseplate 25 and functionally connected thereto. Extension cable 8 1 would
allow the powering of the energy source 30 on faceplate 23 by the battery
46 and processor 44 on the handle 24 through the extension cable 86. The
adapter 82 can also contain adapter connector 88 for the remitting of
faceplate information to processor 44, also through the extension cable 86
which can be connected to the 5603476.3 32036-2010connector 52 or the
baseplate 25 to facilitate such remitting of information. The adaptor 82
can also contain straps for affixing faceplate 23 (connected to adaptor 82)
to the user during treatment (not shown). [0057]The device 20 can also
provide for updating the software of the processor 



44 as new faceplates 23 or new treatment regimens are designed. Referring
to Figure 5, processor 44 can connect by wire connection through firewire
70 or by Universal Serial Bus 72, as shown, or through another wired or
wireless communication means such as an Infrared port (not shown) to a
personal computer 74 connected through the Internet 76 to a database server
78 containing an updated database of treatment regimens. Such communication
can also occur through a wireless local area network, bluetooth, or other
communications technology (not shown) or through the insertion of a flash
card or other memory-containing device which contains pre-programmed
instructions or data (not shown). Updating of the device can be passive
(occurring in realtime as new software is developed) or active, occurring
only at the request or command of the user. Alternatively, the device can
be pre-programmed with treatment protocols and can not have software
updating means. [0058] Although faceplate 23 of device 20 can be
interchanged with other faceplates 23 to optimize the treatment regimen for
a variety of ailments, it is possible that a single faceplate 23 would
contain a suitable energy source 30 for a broad subset of ailments. For
example, faceplate 23 can include an energy source comprised of LEDs for
emitting electromagnetic radiation at about 410 nm and other LEDs for
emitting electromagnetic radiation at about 630 nm. Other medically useful
electromagnetic emissions occur at about, for example, 580 nm, 660 nm, 680
nm, 800 nm, 810 nm, 820 nm, 830 nm, 840 nm, and 900 nm, with a band width
of about 40 nm, more preferably about 20 nm. Therefore, depending on the
flexibility of head design, it can be necessary to have a secondary way in
which to select treatment regimens. For example, the controller 34 can
include a user interface (not shown) to allow the user to program or select
various 5603476.3 32036-2010treatment regimens by hand. Optionally, an
automated mechanism for the determination of treatment regimens is
possible, such as by using coded, treatment-specific containers, as
described below. [0059] The device preferably also includes a system for
dispensing a desired material 38 such as a gel or lotion for use in the
treatment. During treatment using device 20, material 38 is disposed
between the skin of the user and faceplate 23. Material 38 can optimize
and/or enhance the energy transfer between energy source 30 and the skin of
the user by filling in irregular voids that exist on the surface of the
skin. Another function of material 38 can be to alter the refractive index
of the skin or target tissue so that the absorption spectrum of the skin or
target tissue is closer to the emissions spectrum of the source of
electromagnetic radiation. This aspect of material 38 can be useful because
the skin has an index of refraction of about 1.4 in the visible and the
near infrared, which is larger than that of air. As a result, any photon
that interacts with the airskin interface is deflected if it does not hit
the skin at an incidence angle of substantially 0. Since the surface of the
skin is irregular, the angular distribution of the skin increases. In order
to enhance the absorption of light into the skin, material 38 can comprise
components that have an index of refraction which is close to that of skin.
Such components are sometimes called skin index matching materials. An
example of a suitable index matching material is propylene glycol solution
with a refractive index of 1.5. Material 38 can thereby 



enhance the absorption by the user's skin of photons emitted by energy
source 30 by improving the surface irregularities of the skin and
minimizing the difference of the indices of refraction between the skin and
the area between the skin and the faceplate 23. Material 38 can also act as
a lubricant or hydration agent that provides a low friction surface coating
for improving the comfort and operation of the device. For example,
material 38 can comprise a gel, such as a water based gel. Material 38
should be transparent to the beneficial light emitted by energy source 30.
In a preferred embodiment of the present invention, outer 5603476.3
32036-2010surface 26 of device 20 is pressed or placed against with the
surface of the user's skin thereby causing the surface of the skin to be
substantially contiguous with outer surface 26, and material 38 is disposed
therebetween during treatment with device 20. [0060] Material 38 can also
contain a medicament, active ingredient, or supplement known to be useful
in treatment of a specific indication. For example, the material 38 can
contain an acne treatment such as benzoyl peroxide, preferably in a
concentration of about 0.1% to 10%. This allows the user to combine a
treatment using electromagnetic radiation with a more conventional
treatment for their ailment using minimal steps. The material can also
contain ingredients such as aloe, Vitamin E, a hydration agent, Vitamin C,
Vitamin D, Vitamin A, Vitamin K, Vitamin F, Retin A (Tretinoin), Adapalene,
Retinol, Hydroquinone, Kojic acid, a growth factor, echinacea, lanolin, an
antibiotic, an antifungal, an antiviral, neutraceuticals, cosmeceuticals, a
bleaching agent, an alpha hydroxy acid, a beta hydroxy acid, salicylic
acid, antioxidant triad compound, a seaweed derivative, a salt water
derivative, algae, an antioxidant, a phytoanthocyanin, phthalocyanine, a
phytonutrient, plankton, a botanical product, a herbaceous product, a
hormone, an enzyme, a mineral, a genetically engineered substance, a
cofactor, a catalyst, an antiaging substance, insulin, trace elements
(including ionic calcium, magnesium, etc.), minerals, minoxidil, a dye, a
natural or synthetic melanin, a metalloproteinase inhibitor, proline,
hydroxyproline, an anesthetic substance, benzoyl peroxide, amino levulinic
acid, chlorophyll, bacteriachlorophyll, Coenzyme Q10, copper chlorophyllin,
chloroplasts, carotenoids, phycobilin, rhodopsin, anthocyanin, and
derivatives, subcomponents, immunological complexes and antibodies directed
towards any component of the target skin structure or apparatus, and
analogs of the above items both synthetic and natural, as well as
combinations thereof. It will be noted by those skilled in the art that the
medicaments, active ingredients, and/or supplements disclosed herein and
their equivalents, as well as any other 5603476.3 32036-2010medicaments,
active ingredients, and/or supplements that can be useful when used in
combination with the device and methods of the present invention, can also
have index matching and skin smoothing properties that can contribute to
the effectiveness of the treatment. [0061]The medicament, active
ingredient, or supplement can be photosensitive and can undergo a
photochemical reaction when applied to the skin and exposed to energy
source 30. [0062]The medicament, active ingredient, or supplement can be
administered to 



the skin or target tissue before use and separately from administration of
material 38 and use of device 20. [0063JA removable container 36, shown in
isolation in Figure 2, containing material 38, as described above, is
housed within a container receiver 48, such as a cavity or slot within the
device, preferably located on the device handle and preferably having a
door 66 that is retractable or that is rotatably mounted on hinges 64 and
lockable in a closed position using latch 62, or a similarly resealable
opening for insertion and removal of the container. The container can be
disposable, or can be refillable. The container can also be filled by a
dermatologist, pharmacist, or other medical professional, for prescription
dispensing or customizable formulations of material. [0064] The material 38
is squeezed out of the container either manually by the user using, for
example, a spring-loaded trigger mechanism 60 operably connected to a
plunger 42 or other squeezing mechanism or pump mechanism for displacing
material 38 out of the container 36, or automatically and under processor
44 control when the device is activated, using, for example, an electric
motor 40 or solenoid (not shown) operably connected to a plunger 42 or
other squeezing mechanism for displacing material 38 out of the container
36, and a motor control system for turning on and off the motor (as shown,
incorporated within processor 44). As would be recognized by those skilled
in the art, other suitable pumping or dispensing mechanisms could be used,
such as a 5603476.3 32036-2010diaphragm pump, which would also aid in
dispensing a predetermined amount of material 38 during operation of device
20. [0065] The material 38 displaced out of the container 36 is forced
through one or more apertures 28 on the device head 22, either directly
(not shown) or through one or more distribution passages 32 built into the
device and connecting the container 36 to the apertures 28. In this manner,
the appropriate amount of material 38 is distributed directly to the space
between the skin of the patient (not shown) and faceplate 23 with little
effort from the user. [0066] In order to make the therapy easy to
administer, the container 36 can be clearly labelled for the ailment it is
meant to treat, as well as with its ingredients. Various materials can
therefore be prepared and sold separately, in containers compatible with
the device, for repeat applications of a wide variety of treatments for a
wide variety of ailments. [0067] In order to simplify the use of the
device, individual containers 36 can be designed to communicate with the
device. For example, an electrical coding 50 set into the container 36
using alternating bands of conducting and non conducting material can be
read by container coding sensors 58 on the device 20. Alternate
communication means can also be used, such as a bar code and optical sensor
system (not shown), a magnetic strip and magnetic strip reader (not shown),
an electrical contact (not shown), or a mechanical key recognition system
(not shown). [0068] In this manner, the device can determine which
treatment is to be performed based on which container 36 is in the device.
The processor 44 can determine the appropriate rate and amount of material
38 to be displaced from the device 20 during treatment, based on the type
of material 38 in the device as 



read by the sensors 58 from the data on the container's electrical coding
50. In this way, the processor 44 acts as a form of "motor control system"
for the dispensing of the material. 5603476.3 32036-2010[0069] The
processor 44 can also determine whether the appropriate faceplate 23 is on
the device for the treatment required (based on the type of material that
is loaded in the device), and can activate the energy sources 30 for the
appropriate treatment regimen (again, based on the type of material 38 that
is loaded in the device 20). For example, when an "acne" material 38 is
loaded into the device 20, the processor 44 "reads" the type of material
loaded using container coding sensors 58, accesses its internal database to
determine what the appropriate treatment regimen is for acne (including
type, duration and intensity of energy emission, (for example, an 18 minute
treatment with combination 620 nm and 415 nm LEDs with a total energy
output of 40-90 joules (J) per session in a continuous wave)) as well as
what is the appropriate timing, rate, and amount of material to be
dispensed. [007O]A flow chart showing generally an example of how the
processor 44 can process information from the container 36 and the
faceplate 23 is shown in Figure 6. [0071] The processor 44 verifies that
the correct faceplate 23 is on the device by communicating with faceplate
23 through connectors 52 and 56 (to ensure, for example, that a faceplate
23 with light sources 30 capable of emitting light at 415 nm is affixed to
the device). The device will activate when the controller 34 is deployed,
and when the appropriate faceplate 23 and container 36 are affixed to the
device. Optionally, the device can also use a counter, sensors or other
means, typically affixed to the plunger 42, to determine whether there is
enough material 38 in the container 36 to undergo the appropriate treatment
regimen, and will warn the user if the amount of material is insufficient,
or if the container is nearly empty. [0072] Optionally, device 20 can
further comprise a temperature sensing device such as temperature sensing
device 332 shown, for example, in Figure 7, for measuring the temperature
and/or any change in temperature at the skin-device interface. Temperature
sensing device 332 comprises a thermal conductive 56034 76.3
32036-2010material 5 1, such as copper metal, and a thermal transducer 53,
such as a thermosistor. Thermal conductive material 5 1 extends from outer
surface 26 and is in communication with thermal transducer 53. Thermal
transducer 53 is in communication with processor 44. It will be understood
by those with skill in the art that other devices which incorporate the
functions of temperature sensing device 332 would be suitable. For example,
a temperature sensing device which is flush with at least part of the face
plate that contacts the user's face during use is contemplated. [0073] It
will be recognized by those with skill in the art that the configuration of
energy source 30, and temperature sensing device 332 (if used) can be
implemented on a PCB or other structures functionally equivalent thereto.
[0074] Referring now to Figure 8, a block diagram of certain components of
device 20 are shown according to an embodiment of the invention. In this 



embodiment, device 20 includes a control mechanism 300, a faceplate 23 and
a dispensing system 340. [0075] Control mechanism 300 has a processor 44.
Processor 44 is connected to a persistent storage device which, in this
embodiment, is a flash memory 304 containing a plurality of applications
executable by processor 44, and related data that enables device 20 to
perform certain functions. Processor 44 is also connected to a random
access memory unit ("RAM") 308. Processor 44 can send output signals to
various output devices including alarm sources which in this embodiment are
an LED 316, and a speaker 320. Processor 44 can also receive input from
various input devices including switch 35 and sensor 58. [0076] Control
mechanism 300 also includes an energy source driver 336. Energy source
driver 336 is operable, through a control signal from processor 44, to
deliver a driving current to the energy source located on faceplate 23.
Both processor 44 and driver 336 are also connected to connector 52. In
this embodiment, connector 52 is a five pin surface mount connector.
5603476.3 32036-2010[0077] Control mechanism 300 is operable to communicate
with faceplate 23 through connector 52. Faceplate 23 includes an energy
source, which in this embodiment is an LED array 328, an electrically
erasable programmable read only memory (EEPROM) 312 and a temperature
sensing device 332, all of which are in communication with control
mechanism 300 through connector 56 which connects to connector 52. [0078]
In a preferred embodiment, LED array 328 contains thirty six LEDs, each LED
capable of generating about 12mW of power at about 100% duty cycle under
continuous operation at a current of about 25mA, which current is supplied
by energy source driver 336 therough connectors 52 and 56. In other
embodiments, other types of LEDs with different operational characteristic
can be used and these embodiments are within the scope of the invention.
[0079] EEPROM 312, in this embodiment, is a 1-wire EEPROM as, for example,
manufactured by Maxim Integrated Products, Inc.of California U.S.A.
Temperature sensing device 332, in this embodiment, is a solid state
temperature sensing device such as MCP9700, a low-power voltage output
temperature sensor, manufactured by Microchip Technology Incorporated of
Chandler AZ, U.S.A. [008O]EEPROM 312 is responsible for storing additional
data relevant to the performance of certain functions. This data is
accessible by processor 44 through connector 52. As now apparent to those
skilled in the art, in other embodiments, other persistent storage devices
such as a ROM or flash-memory can be used in place of an EEPROM for storing
the additional data on face place 23 and these embodiments are within the
scope of the invention. Temperature sensing device 332 detects the
temperature of faceplate 23 and is operable to convey this temperature
reading to processor 44. LED array 328 is operable to deliver an energy
according to a current supplied by energy source driver 336. [0081] Control
mechanism 300 is also operable to communicate with dispensing system 340.
Dispensing system 340 includes a pump driver 344 and a coding 50 5603476.3
32036-2010which is located on container 36. Driver 344 is operable, through
a control signal 



from control mechanism 300, to drive a solenoid to deliver a predetermined
amount of fluid contained within container 36. In this embodiment,
container 36 is a container for delivering benzoyl peroxide with a
concentration of 1% which is delivered from container 36 to the skin by a
series of pumps or pulses actuated by driver 344. Coding 50, as previously
described, is formed from alternating bands of conducting and
non-conducting material. The coding combination allows a different voltage
to be returned to processor 44 corresponding to different container types.
As it is now apparent to those skilled in the art, in other embodiments,
other coding mechanisms can be used such as different resistors [0082]
Processor 44 is also operable to communicate with a computing device 74
through an interface operable to conduct communications when a computing
device 74 is optionally connected to the interface. In this embodiment, the
interface is the communications port 324 which uses communications protocol
RS-232 known to those skilled in the art, and hence is a serial port. As it
is now apparent to those skilled in the art, in other embodiments, other
types of communication interfaces can be used for connecting to a computer.
These interfaces include but are not limited to Universal Serial Bus (USB),
infrared (IR) , Blue Tooth, two-way radio, wired Ethernet and wireless
Ethernet connection using a variety of protocols such as 801 . 1 1g or 801
.1 1b. Moreover, the type of computing device that can be connected to
device 20 includes, but is not limited to, a desktop personal computer
(PC), a laptop, a personal digital assistant (PDA) or any other mobile or
stationary device that is capable of communicating, processing and storing
information. [0083] Control mechanism 300 maintains a treatment database
200, used for determining different parameters of a treatment regimen.
Database 200 contains information relevant to treatment regimens such as
the duration of a specific treatment and duration and intensity of energy
delivered during a cycle. Accordingly, a separate database record exists
for each different treatment 5603476.3 32036-2010regimen. Typically,
records are stored in database 200, which is maintained in flash-memory
304. However, some records, or portions thereof, can also be stored in
EEPROM 312 located in faceplate 23. The records or portions thereof that
are maintained in EEPROM 312 contain information that is specific to the
treatment regimen or regimens that are deliverable using that particular
faceplate 23. Table I shows an example record 204, labeled Record # 1 that
contains data for an example acne treatment regimen and is maintained in
EEPROM 312. Table I Example record 204 for an example acne treatment
regimen [0084] Describing Table I in greater detail, Field 1 contains the
type of treatment regimen contained in this record which in this example is
a regimen for Acne. 56034 76.3 32036-2010Field 2 contains the initial
duration of each treatment cycle, while Field 3 contains the operating
efficiency of LEDs found in LED array 328. These fields are set to about
ninety seconds and about 12/25 mW/mA respectively for this example regimen.
Field 4 contains the form of activation for LED array 328. In this
embodiment, two forms of activation are possible. The first is continuous
wave where LED array 328 is activated continuously, and the second is pulse
wave, 



where LED array 328 is activated in pulses. In this example, Field 4 is set
to 40 meaning that during a cycle, LED array 328 is to be activated at a
pulse rate of about forty Hertz. [0085] Activating LED array 328 at a
certain current for a specified period of time results in a certain amount
of irradiance power being delivered by LED array 328. Accordingly, the
irradiance power to be delivered during a cycle is the amount of power
generated corresponding to the time, current and form of activation of LED
array 328 specified in Fields 2 through 4 and is based on the efficiency of
LEDs used (which is specified in Field 3). This power, referred to as
target cycle power, is specified in Field 5. In this example, it is
targeted that a combination of LEDs used should result in the delivery of
about thirty Joules by LED array 328 when LED array 328 is activated at
about a forty Hz pulse for a ninety second period. Accordingly, in this
example, Field 5 is set to about thirty Joules. [0086] Continuing with the
description of Table I, Fields 6 and 7 specify temperature limits within
which device 20 is to keep the temperature of faceplate 23 during the
treatment. In this example, the temperature is maintained between about
thirty-five and about forty-one degrees centigrade. Field 8, contains the
number of times container 36 is to be pumped prior to the activation of LED
array 328. This field, in effect, determines the amount of fluid to be
delivered by container 36 during a treatment. In this example, container 36
is to be pumped 3 times. Field 9 specifies the type of container this
regimen will work. In this case, the container with a code of 5 is the
appropriate container to be used. In other embodiments, multiple container
types can be deemed compatible with a 56034 76.3 32036-2010treatment
regimen and such embodiments are within the scope of the invention. Field
10 specifies the type of energy source present on the corresponding
faceplate. In this example an LED array is used. [0087] Control mechanism
300 also maintains several variables such as a power down timer 208 used
for counting down to the point where device 20 is to enter a low power
mode, in effect shutting it down. A treatment timer 212 and a power counter
216 are also maintained to track the amount of time and power that has been
delivered in a given cycle. Control mechanism 300 also maintains logging
data which contains information about the usage of device 20, that can be
used in making determinations about the efficacy of the treatments used and
the maintenance of device 20. For example, logging data can comprise
logging variables that include counters for counting the duration that LED
array 328 has been activated, causing an alarm to be delivered if LED array
328 have been used for ninety percent of their useful life, reminding the
user to replace the faceplate. In another example, a doctor could monitor a
patient's use of the device by examining the logging variable that tracks
how long device 20 has been used since a particular date. In this
embodiment logging data are maintained in flash memory 304. In other
embodiments, logging data could be maintained in a separate storage device
dedicated to storing these variables such as an additional flash-memory
unit or an EEMPROM. These and other variations are within the scope of the
invention. [0088] Referring to Figure 9, a method for delivering a
treatment regimen is indicated generally at 400. In order to assist in the
explanation of the method, it 



will be assumed that method 400 is performed using device 20. Furthermore,
the following discussion of method 400 will lead to a further understanding
of device 20 and its various components. (However, it is to be understood
that device 20 and/or method 400 can be varied, and need not work exactly
as discussed herein in conjunction with each other, and that such
variations are within the scope of the invention). 5603476.3
32036-2010[0089] The current performance of method 400 is initiated by
pressing switch 35 to turn the device on while device 20 is in a low power
mode. Referring to Figure 9, at step 410, a determination is made whether
switch 35 has been pressed. While in low power mode, device 20 loops
through step 410 continuously. Hence, when switch 35 is pressed, the
determination is made that switch 35 was pressed, and, accordingly, method
400 advances to step 420. [009O]At step 420, device 20 is initialized. In
this example, variables maintained by device 20 are set up in RAM 308 and
initialized. For example, timer variable 208 that counts down to a time
when device 20 is to enter a low power mode is set to 300, meaning that 300
seconds remains to power down. The value of power down timer 208 is
decremented in the background throughout the performance of method 400
Treatment timer 212 and power counter 216 are set to zero since the
treatment has not started at this point. In addition, logging variables are
also moved to RAM 308 and initialized with the values currently stored in
flash memory 304 so that they can be updated, as appropriate, during this
activation of device 20. Moreover, a checksum of flash memory 304 is
performed in the usual manner to check for proper operation. [0091] Moving
to step 430, the type of container 36 present in device 20 is determined.
In this embodiment, step 430 is performed by having processor 44 read the
electrical coding 50 set into container 36 through sensors 58. In this
example, it will be assumed that container 36 is filled with benzoyl
peroxide with a concentration of 5% and that the container code is 5. Also,
at this step, power LED 316 is set to green indicating normal operation of
the unit. Furthermore, any output to speaker 320 is discontinued to turn
off any ongoing alarms. [0092] Continuing with the performance of method
400, at step 440, a determination is made as to the type of faceplate 23
that is present on device 20. This is accomplished by having processor 44
detect the presence of an EEPROM, through connector 52, using a presence
pulse or other suitable known 5603476.3 32036-2010methods. In this example,
as discussed above, it is assumed that faceplate 23 does contain an EEPROM
312. Accordingly, step 460 is performed. [0093]At step 460, treatment
regimen data is retrieved. In this example, record 204 is retrieved by
processor 44, from EEPROM 312. Specifically, processor 44 moves the record
204 to RAM 308 for use during the delivery of the treatment. In other
embodiments where faceplate 23 can be used with more than one treatment
regimen, the user can be presented with a selection of regimens available
and asked to pick the one to be used. Subsequently, the record associated
with the selected regimen would be retrieved. For example, the selection
can be made by pressing switch 35 a prescribed number of times. These and
other such embodiments are within the scope of the invention. 



[0094] At step 470, the contents of record 204 are validated. In this
embodiment, the validation is performed by ensuring that the fields of
record 204 are not blank. In other embodiments, other methods of data
validation can be used. For example, a separate database could be
maintained in ROM 304 or EEPROM 312 specifying valid ranges of values for
the fields of a record. Each record can then be validated against this
second database. In this example, it is assumed that the record 204
contains valid data. As part of the validation step, the type of container
detected at step 430 is compared to Field 9 of record 204 which specifies
compatible containers. In this example, Field 9 has a value of five which
is the container code detected at step 430. Accordingly, container 36 is
deemed compatible with faceplate 23. [0095] Continuing with the performance
of method 400, at step 480, the capacity of RAM 308 is determined. If RAM
308 is full, namely no free memory remains to be used during the delivery
of the treatment regimen, processor 44 generates an alarm by sending a
signal to power LED 316 causing it to turn yellow and flash. In this
example, it is assumed that there is memory remaining for use, and hence,
no alarm is generated. As it is now apparent to those skilled in the art,
different criteria can be used in determining the capacity of RAM 304. For
56Q3476.3 32Q36-2010example, in other embodiments, an alarm can be
generated if greater than a certain percentage, such as greater than ninety
five percent, of RAM 304 is occupied. These and other variations are within
the scope of the invention. [0096]At step 490, the presence of a connection
to a local computer is detected. In this embodiment, processor 44
determines, in the usual manner, whether a computing device 74 is attached
to the RS-232 port of device 20. In the present embodiment it is assumed
that a device is attached. Accordingly, step 495 is performed. [0097]At
step 495, logging data are uploaded to computing device 74, freeing the
corresponding space in flash memory 304. In this example, processor 44
removes the logging data from flash memory 304, and transfers it to
computing device 74 through port 324. In other embodiments, other events in
addition to the detection of computing device can be added to initiate
uploading of logging data to computing device 74. For example, a user at
computing device 74 can be asked to initiate uploading by providing a
command such as a mouse click, at computing device 74. Alternatively,
device 20 can deliver an alarm to the user when the presence of computing
device 74 is detected and wait for a response from the user in the form of
pressing switch 35. These and other such embodiments are within the scope
of the invention. [0098]At step 500 a determination is made whether switch
35 has been pressed. Pressing switch 35 allows the treatment to begin.
Otherwise, method 400 loops through step 500 until switch 35 is pressed. In
this example, it is assumed that switch 35 is pressed, indicating that the
treatment is to begin. [0099] Continuing with method 400, at step 510, the
properties of irradiance to be delivered is determined. To determine the
properties of irradiance, the type of energy source on faceplate 23 is
determined. In this embodiment, the type of energy source on faceplate 23
is an LED array 328, as discussed above. Processor 44 determines the
presence of LED array 328 from Field 10 of record 



204. Moreover, based on Field 8 of record 204, processor 44 sets the form
of 5603476.3 32036-2010activation for LED array 328 to be either in the
form of a pulse wave (PW) or a continuous wave (CW). In this example, a
pulse wave at a rate of forty Hertz is used. In other embodiments other
methods could be used for detecting the type of energy source and the form
of activation. For example, control mechanism 300 can check the voltage
across the connection to the energy source and make a determination based
on the voltage value read. In yet other embodiments, the user can manually
specify the activation form. These and other similar embodiments are within
the scope of the invention. [00100] Continuing with step 510, using record
204, target irradiance power, initial operating period and LED efficiency
for LED 328 are obtained from Fields 5, 2 and 3 respectively of record 204.
In this example target irradiance power for a cycle is about thirty J, the
initial operating period is about ninety seconds, and the LED efficiency is
about 12mW/25mA. Based on these values, the initial operating current is
calculated. In this example, the initial operating current is chosen such
that LED array 328 can deliver about thirty mJ in about ninety seconds. It
is assumed that in this case, the initial operating current is calculated
to be about 25mA. [00101] Having determined the properties of irradiance,
at step 520 the user is warned that container 36 is to be activated. In
this example, processor 44 delivers signals to power LED 316 and speaker
320 changing the color of power LED 316 to green and sounding two long beep
tones. Processor 44 then causes a two second delay before continuing with
method 400. As it is now apparent to those skilled in the art, in other
embodiments, user warnings can be varied according to a number of criteria
such as the amount of attention that needs to be drawn to the activation of
pump 36, and the time necessary to prep the start of the treatment from the
time switch 35 is pressed. [00102] Continuing with method 400, container 36
is activated. Control mechanism 300 activates container 36 by sending a
signal to pump driver 344, which causes a certain amount of material 38
contained in container 36 to be 56034 76.3 32036-2010pumped out. The number
of activations or pulses is determined according to Field 8 of record 204.
In this example, activation is for three pulses in accordance with the
example record shown in Table I. In other embodiments, container 36 can be
activated manually. For example, device 20 can generate a long beep for
each manual activation to enable a user to release the correct amount of
medicament manually. These and other such embodiments are within the scope
of the invention [00103] At step 540 the user is warned that energy source
30 is to be activated. In this example, processor 44 delivers a signal to
speaker 320 sounding a three long beep tones. Processor 44 then causes a
two second delay before proceeding with method 400. As it is apparent to
those skilled in the art, in other embodiments, user warnings can be varied
according to a number of criteria such as the amount of attention that
needs to be drawn to the start of the treatment, and the time necessary to
prep the start of the treatment from the time switch 35 is pressed.
Following the two second delay, the energy source is 



activated, signifying the start of the treatment cycle. In this embodiment,
LED array 328 is activated by a driver current originating from energy
source driver 336 of control mechanism 300. Moreover, cycle timer 212 is
initialized to a value of zero. [00104] At step 550 temperature reading is
obtained from faceplate 23. In this example, processor 44 obtains a
temperature reading from temperature sensing device 332. It is assumed that
the reading is about forty one and a half degrees centigrade. [001 05] At
step 560, cycle timer 2 12 is updated to reflect the amount of time that
LED array 328 has been active so far during this cycle. Moreover, the power
delivered so far in the cycle is updated by updating power counter 216.
Also at step 560, a determination is made whether the temperature is within
limits. In this example, the temperature reading obtained is compared to
the upper and lower limits specified in fields 6 and 7 of record 204.
Accordingly, a 5603476.3 32036-2010determination is made that the
temperature is not within limits, and the drive level for LED array 328 is
adjusted. Specifically, in this example, array drive current and the
duration of the cycle are adjusted. If the temperature read is too high, as
it is in this case, LED array 328 drive current is reduced and cycle time
is increased. If the temperature read is too low, LED array 328 drive
current is increased and cycle time is decreased. As it is now apparent to
those skilled in the art, these changes are done to maintain substantially
the same target power delivery during a cycle while maintaining
temperatures within specified limits. For example, where the temperature is
too high, as it is in this example, reducing the drive current to LED array
328 reduces the heat output, allowing the heat to dissipate more readily.
However, since the cycle time is increased, overall power delivered during
the cycle can remain the same. [00106] Continuing with method 400, at step
570, a determination is made as to whether the regimen is completed. In
this example, the value of timer variable 212 is compared to the duration
of cycles specified in Field 3 of record 204. If the cycle timer value is
less, then the process is not complete, and method 400 loops back to step
550. In other embodiments other methods of determining the completion of
the regimen can be used. For example, the power delivery can be used as a
basis of determining a regimen's completion, deeming a regimen complete
only if the target power has been delivered according to power counter 216.
This and other such embodiments are within the scope of the invention. At
this point in this example, it will be assumed that the cycle is not
complete, causing step 550 to be performed again. [00107] Continuing with
the performance of method 400, after several performances of the loop that
starts at step 550, a determination is made that the cycle is complete.
Accordingly, step 580 is performed. At this step, the user is warned of the
cycle's completion by sounding a four beep alarm through speaker 320. At
step 590, the treatment is terminated. LED array 328 is turned off by
cutting off its driving current. Device 20 is powered down and enters the
low 56034 76.3 32036-2010power mode where it awaits switch 35 to be
pressed, at which point method 400 is performed again starting at step 410.



[00108] Performing method 400 using different embodiments of device 20 can
result in performances that proceed differently than the example
performance discussed above. For example, as shown in Figure 12, method 400
can be performed by a device 20a to which a different faceplate, faceplate
23a that does not include an EEPROM 312. In this case, a resistor 348a is
present on faceplate 23 to identify the type of faceplate. Device 20a is
otherwise substantially the same as device 20 except that the reference
numbers of components of device 20a include the suffix "a". Performance of
method 400 using device 20a leads to several variations from the first
example performance. One variation is that, at step 440, an EEPROM will not
be detected, causing step 450 to be performed in place of step 460. At step
450, the type of faceplate is detected. The electrical coding used is in
the form of a different voltage corresponding to different resistors used
for faceplate types. Accordingly, data corresponding to record 204a is
retrieved, by processor 44, in accordance with the faceplate type detected
at step 450. Moreover, the record is retrieved from database 200a rather
than from an EEPROM since there is no EEPROM present on faceplate 23a. The
retrieved data is moved to RAM 308a for use during the delivery of the
treatment. [00109] Performing method 400 using device 20 which is at
different operational states can also result in performances of method 400
that proceed differently than the example performance discussed above. For
example, data contained in database 200 can be corrupted. Accordingly, at
step 470 the data is determined to be invalid. Thus, step 475 is performed
and an auditory alarm is sent to speaker 320, while power led 316 is
signaled to turn red and flash. Following the alarm, method 400 advances to
step 410 to determine whether the user has responded to the alarm by
pressing switch 35 (for example, in response to the alarm, the user can
reattach faceplate 23 to correct problems originating 56034 76.3
32036-2010from improperly attached faceplate, or swap faceplates to correct
problems originating from faulty faceplates). If so, method 400 is
performed again, going through the same initialization and detection steps
that brought method 400 to the validation step during the initial
performance of method 400 that generated the alarm. If switch 35 is not
pressed, processor 44 determines whether it is in low power mode at step 4
11. If so, it loops back to step 4 11. Otherwise, processor 44 determines
whether it is time to enter a low power mode by first retrieving the value
of timer variable 204 determining whether it has reached a value of zero at
step 412. If it is determine that it is time to enter low power mode,
device 20 enters the low power mode at step 413 until switch 35 is pressed
. Otherwise, method 400 loops through steps 410, 4 11, and 412 until it is
time to enter the low power mode or until switch 35 is pressed. [00110] The
device, method, and the material described herein can be used in
combination with a medicament, active ingredient, or supplement. [00111]
For example, an acne treatment or prevention regimen using benzoyl peroxide
and/or salicylic acid can comprise the application of a composition
comprising benzoyl peroxide and/or salicylic acid to the affected area
twice daily. The composition can comprise from about 0.5% to about 10% of
benzoyl peroxide and/or salicylic acid, more preferably from about 0.8% to 



about 7% of benzoyl peroxide and/or salicylic acid, and even more
preferably from about 1.0% to about 6.5% of benzoyl peroxide and/or
salicylic acid by weight or volume is applied to the area of skin to be
treated. The treatment can comprise starting with a composition comprising
about 5% of benzoyl peroxide and/or salicylic acid and decreasing the dose
in subsequent treatments to about 1 or 2 % benzoyl peroxide and/or
salicylic acid. Material 38 is then applied to the skin, and the skin is
subsequently exposed to an energy source for a duration of time.
Alternatively, material 38 can be applied to the skin before the
composition. [00112] According to another example of a method for treating
or preventing acne of the present invention, material 38 itself comprises
benzoyl 5603476.3 32036-2010peroxide and/or salicylic acid. Material 38 can
comprise from about 0.5% to about 10% of benzoyl peroxide and/or salicylic
acid, more preferably from about 0.8% to about 7% of benzoyl peroxide
and/or salicylic acid, and even more preferably from about 1.0% to about
6.5% of benzoyl peroxide and/or salicylic acid by weight or volume. The
treatment can comprise starting with material 38 comprising about 5% of
benzoyl peroxide and/or salicylic acid and decreasing the dose in
subsequent treatments to about 1 or 2 % benzoyl peroxide and/or salicylic
acid. The skin is subsequently exposed to the therapy device for a desired
duration of time. [00113] For the purposes of this example, the therapy
device can be set to electromagnetic radiation in the range of about 380 to
about 460 nm, more preferably in the range of about 395 to about 430 nm,
and even more preferably in the range of about 405 to about 425 nm. The
electromagnetic radiation can be about 415 nm. The device can alternatively
or additionally comprise electromagnetic radiation in the range of about
460 to about 900 nm, more preferably in the range of about 550 to about 900
nm, and even more preferably in the range of about 570 to about 850 nm. The
electromagnetic radiation can be about 630 nm. [00114] The method for
treating acne according to the present invention wherein material 38
comprises a desired amount of benzoyl peroxide and/or salicylic acid can be
carried out about once a week, about once a day, or multiple times a day.
Most preferably, the methods are carried out about once a day. The energy
source can be applied to each section of the skin to be treated for a
duration in the range of about 10 seconds to about 60 minutes, more
preferably in the range of about 30 seconds to about 30 minutes, and even
more preferably in the range of about 60 seconds to about 10 minutes each
time the method is carried out. The duration can be about 90 seconds long.
The dose received by each section of the skin to be treated can be in the
range of about 5 Joules to about 60 Joules, more preferably in the range of
about 10 Joules to about 50 5603476.3 32036-2010Joules, and more preferably
in the range of about 20 Joules to about 40 Joules. The dose can be about
30 Joules. The treatment can be applied for a period of about 1 to about 12
weeks, more preferably in the range of about 3 weeks to about 10 weeks, and
most preferably in the range of about 6 weeks to about 8 weeks depending on
the need of the individual. [00115] However, depending on the severity
and/or nature of the ailment 



and particular properties of the user's skin, much less time and/or total
dose can be required. [00116] It will be understood that other medicaments,
active ingredients, or supplements can be used for the treatment or
prevention of other indications using the device and material described
herein. [001 17] It will be understood that medicaments, active
ingredients, or supplements currently used, when used in conjunction with
the device, material and methods of the present invention, can demonstrate
an increase in effectiveness and therefore less of the medicament, active
ingredient, or supplement and/or a shorter treatment time can be required
to achieve a desirable result. For example, blue light (between 405 to 425
nanometers) can be absorbed by the skin and warm the skin sufficiently to
increase the effectiveness of peroxide used for the treatment or prevention
of acne. In such a case, the amount of peroxide or the duration of
application of the peroxide currently recommended can be advantageously
decreased. The blue light can also provide a synergistic effect by also
being detrimental to the survival of any acne-causing bacteria residing on
the skin. As is known in the art, P. acnes absorbs light from the
ultraviolet region to about 430 nm, and also absorbs light at about 630 nm.
Blue light phototherapy works for a majority of patients with P. Acne
vulgaris. The bacteria is made up of an endogenous porphyrin which is a
naturally occurring photosensitizer. This photosensitizer absorbs the blue
light energy between about 405 to about 425 nanometers and forms a singlet
oxygen which simply destroys the bacteria cell. Light administered to the
skin at these 56034 76.3 32036-2010wavelengths is usually absorbed by the
epidermis and can penetrate it to a depth of at least about 1 mm. [00118]
The device, material, and methods of the present invention can also be used
for photorejuvenation therapy. Photorejuvenation therapy can involve, for
example, using the device with electromagnetic radiation including dominant
emissions in the range of about 500 nm to about 1000 nm, more preferably in
the range of about 550 nm to about 900 nm and even more preferably in the
range of about 570 nm to about 650 nm. Most preferably dominant
electromagnetic emissions are used at about 580 nm, about 630 nm, about 633
nm, about 660 nm, and/or emissions from in the range of about 800 nm to
about 900 nm. The device can be further adapted to provide ultrasound or
microwave energy which can have the effect of reducing inflammation,
promoting cell repair, decreasing the appearance of fine lines and
wrinkles, reducing pore size, reducing redness and improving skin texture.
Alternatively, such ultrasound or microwave energy can be applied
separately from the application of the device. [00119] The device,
material, and methods of the present invention can also be used to treat
cellulite. The treatment of cellulite can involve, for example, using the
device with electromagnetic radiation including dominant emissions in the
range of about 500 nm to about 900 nm, more preferably in the range of
about 550 nm to about 800 nm and even more preferably in the range of about
650 nm to about 750 nm. Other preferred electromagnetic radiation sources
to treat cellulite include laser energy or LED energy at about 810 nm, or a



combination of radiofrequency and infrared radiation. It will be noted that
if laser energy is used, the treatment should be supervised by a medical
professional. The length of the treatments for cellulite can be in the
range of about 10 seconds to about 180 minutes, more preferably in the
range of about 20 sconds to about 60 minutes, and even more preferably in
the range of about 30 seconds to about 10 minutes. 5603476.3
32036-2010[00120] Depending on the ailment under treatment, parameters such
as the frequency of treatments, the number of repetitions, and the duration
of pulses can be adjusted so that the patient receives a total dose in the
treated section of the skin of, for example, in the range of about 50
milliJ to about 100 J, more preferably in the range of about 500 milliJ to
about 80 J and even more preferably in the range of about 1 J to about 50
J. [00121] It will be recognized by those skilled in the art that the
amount of pigment in a user's skin can affect the duration and/or intensity
required for treatments using the device and material of the present
invention. For example, the amount of pigment in skin is directly
proportional to absorption of light at the surface of the skin. Therefore,
there can be more absorption of light at the surface of darker skin types
at depths of, for example, about 1-2 mm, and less penetration of light to
depths of, for example, about 3-4 mm, as compared to fairer skin types. For
treatments where deeper penetration is desired, duration and/or intensity
of treatments can have to be increased for darker skin types. [00122] The
device and materials of the present invention can be used with treatment
regimens known in the art. Any adjustments required to known treatment
regimens would be apparent to those skilled in the art and should not
require undue experimentation. The device and materials of the present
invention can be used to treat such ailments as acne, arthritic pain,
chronic pain, carpel tunnel syndrome, cellular damage, soft tissue injury,
TMJ, diabetic neuropathy, neuralgia, aging skin, eczema, rosacia, actinic
keratoses, seasonally affected disorder, inflammation, fine lines and
wrinkles, cellulite, mucositis (oral mucosa), psoriasis, oral Candida, oral
cancer, wounds, soft tissue injuries such as capsulitis, bursitis, sprains,
strains, hematomas and tendinitis, acute and chronic joint problems such as
osteoarthritis, rheumatoid arthritis and ligament and tendon injuries,
tendinitis, chronic pain such as post herpetic neuralgia, chronic back and
neck pain, metatarsalgia, trigeminal neuralgia, brachial neuralgia, plantar
fasciitis, and cellular damage. 56Q34 76.3 32036-2010[00123] Therapy using
electromagnetic radiation can also be used to treat non-union and small
bone fractures, herpes, apthous ulcers, leg ulcers, dermatitis, wound
healing, burns, acute epididymitis, otorhinolaragngology, gynecology,
obstetrics, superficial AP stimulation and tonification, cosmetic
imperfections, among other things. [00124] The device and materials of the
present invention can be used to generally improve the appearance of skin.
Any improvement of the appearance of skin can be temporary or somewhat
permanent and can be measured in such terms as skin glow, clarity, texture,
and smoothness. [00125] The above detailed description is of the best
presently 



contemplated mode of carrying out the invention. This description is not to
be taken in a limiting sense, but is made merely for the purpose of
illustrating the general principles of the invention. The scope of the
invention is best defined by the appended claims. [00126] In yet other
variations, the contents of EEPROM 312 can be used for updating database
200. As an example, database 200 can be maintained in a separate persistent
storage device such as Flash RAM or a hard drive included in device 20.
Accordingly, persistent storage device can be updated with the contents of
EEPROM 312, once faceplate 23 including EEPROM 312 is attached to device
20. [00127] In yet other variations, control mechanism 300 can be
implemented using different elements. For example, operations in control
mechanism 300 can be carried out using an analog control circuit. In yet
other variations, a programmable logic array (PLA) or a custom designed
processor can be used as a processor 44. In further variations, other types
of controller can be used as processor 44. In yet other variations, flash
memory 304 can be replaced by a non volatile storage device such as an
EEPROM, a read only memory (ROM), or a hard drive. In yet other variations,
flash memory could be used in place of RAM 308. Moreover, storage devices
included, such as EEPROM, ROM, RAM, 5603476.3 32036-2010hard drives, Flash
RAM and others, could be removable such that the storage devices can be
exchanged for updating the information accessible to device 20. In other
variations, power driver 344 can be part of control mechanism 300.
Moreover, different input and output devices can be used in place of a
switch 35, power LED 316 and Speaker 320. For example, different types of
lights or multiple lights can be used in place of power LED 320. Speaker
320 can be replaced with a vibrator, or other device capable of getting a
user's attention. Switch 35 can take the form of a push button switch or a
touch sensitive switch. [00128] In other variations, record 204 can be
accessed directly from EEPROM 3 12 or flash-memory 304 during the operation
of device 20, without the need to move the data into RAM 308. In yet other
variations, only a portion of the data corresponding to a record or
multiple records can be present in EEPROM 312, the remainder being
contained in database 200. In further variations, a control mechanism can
also reside on faceplate 23, allowing the performance of method 400 or part
thereof on faceplate 23. [00129] In other variations, Method 400 can be
altered such that different number of beeps, and light signals and wait
times are used for informing the user of warnings and alarms. For example,
additional LEDs can be used in place of sound alarms. Or different types of
lights and colors can be used. Intensity, instead of color of LEDs can be
altered or different color changes can be used. Duration of waits times can
also vary. 5603476.3 32036-2010Claims: 1. A therapy device for delivering
electromagnetic radiation comprising: a) an energy source for emitting a
desired wavelength of electromagnetic radiation; b) a material dispensing
system for dispensing a desired material for use with 



the device. 2. The device of claim 1 wherein the dispensing system is
manually operated. 3. The device of claim 1 further comprising a control
mechanism for controlling the energy source and the material dispensing
system. 4. The device of claim 3 wherein the control mechanism includes a
processor and a storage device; the storage device being operable to
maintain regimen data; the processor being operable to control the energy
source and the material dispensing system in accordance with the regimen
data. 5. The device of claim 4 wherein the control mechanism is operable to
control the emission of radiation from the energy source at a power level
and for a period of time in accordance with the regimen data. 6. The device
of claim 4 further comprising an interface operable to conduct
communications with a computing device for updating the regimen data. 7.
The device of claim 4 further comprising an interface operable to conduct
communications with a computer network having at least one server for
updating the regimen data. 8. The device of claim 4 wherein the storage
device is removable. 9. The device of claim 4 wherein said device is
further operable to maintain, in said storage device, logging data
representing a usage of the therapy device; said device 561 1312.2
32036-2010further comprising an interface operable to conduct
communications with a computing device for uploading the logging data. 10.
The device of claim 1 wherein the energy source is a light source. 11. The
device of claim 1 wherein the energy source is selected from the group
consisting of electrodeless lamps, microwaves, fluorescent tube, quartz
halogen lamp, arc lamp, laser, laser diode, and light emitting diode. 12.
The device of claim 1 wherein the energy source has at least one peak
wavelength selected from about 410, 415, 580, 630, 660, 663, 680, 800, 810,
820, 830, 840, 850, and 900 nm. 13. The device of claim 1 wherein the
energy source comprises at least one peak wavelength having a band width of
about 40 nm, more preferably about 20 nm. 14. The device of claim 1 wherein
the energy source has a peak wavelength of about 4 15 nm and a bandwidth of
about 20 nm. 15. The device of claim 1 wherein the energy source operates
continuously or in a pulsed manner when activated. 16. The device in claim
1 wherein the energy source is housed within a head wherein a faceplate is
integral to the structure of the head. 17. The device of claim 1 wherein
the energy source is housed within a head having a removable faceplate. 18.
The device of claim 1 wherein the dispensing system is adapted to receive a
removable container for containing the material. 19. The device as claimed
in claim 18 wherein the container has an identifier that is readable by the
device. 20. The device of claim 17 wherein the faceplate includes an
extension that is functionally connected to the head. 561 1312.2
32036-20102 1. The device of claim 1 further comprising an energy
reflective layer disposed on 



the head. 22. The device of claim 3 further comprising a temperature
sensing device for delivering temperature data to said control mechanism.
23. The device of claim 22 wherein the control mechanism can adjust the
energy source when the received temperature data is outside pre-specified
limits. 24. The device of claim 22 wherein the temperature sensing device
is a p-n junction diode. 25. A container adapted to contain a material and
adapted for housing within a therapy device for delivering electromagnetic
radiation. 26. The container of claim 25 further comprising a material with
an index of refraction of approximately 1.5. 27. The container of claim 25
further comprising a material containing a medicament, active ingredient or
supplement. 28. The container of claim 25 wherein the medicament is for a
treatment selected from the group consisting of anti-aging treatment,
photorejuvenation treatment, cosmetic treatment, acne treatment, cancer
treatment, cellulite treatment, and photodamage treatment. 29. The
container of claim 25 wherein the medicament is for photorejuvenation
treatment. 30. The container of claim 25 wherein the medicament is for acne
treatment. 3 1. The container for claim 25 wherein the medicament is for
cellulite treatment. 32. The container of claim 25 further comprising an
indicator adapted to be read by a reader disposed within a therapy device.
561 1312.2 32036-201033. A material for use with treatment using
electromagnetic radiation comprising at least one of a medicament, active
ingredient, or supplement and having an index of refraction of
approximately 1.5. 34. A material for use with the device of claim 1. 35. A
material according to claim 34 further comprising a medicament, active
ingredient, or supplement. 36. The material of claim 34 wherein the index
of refraction of the material is approximately 1.5. 37. The material of
claim 35 wherein the medicament, active ingredient, or supplement is
selected from the group consisting of aloe, Vitamin E, a hydration agent,
Vitamin C, Vitamin D, Vitamin A, Vitamin K, Vitamin F, Retin A (Tretinoin),
Adapalene, Retinol, Hydroquinone, Kojic acid, a growth factor, echinacea,
an antibiotic, an antifungal, an antiviral, a bleaching agent, an alpha
hydroxy acid, a beta hydroxy acid, salicylic acid, antioxidant triad
compound, a seaweed derivative, a salt water derivative, algae, an
antioxidant, a phytoanthocyanin, phthalocyanine, a phytonutrient, plankton,
a botanical product, a herbaceous product, a hormone, lanolin, an enzyme, a
mineral, a genetically engineered substance, a cofactor, a catalyst, an
antiaging substance, insulin, trace elements (including ionic calcium,
magnesium, etc.), Coenzyme Q10, minerals, minoxidil, a dye, a natural or
synthetic melanin, a metalloproteinase inhibitor, proline, hydroxyproline,
an anesthetic substance, benzoyl peroxide, amino levulinic acid,
chlorophyll, bacteriachlorophyll, neutraceuticals, cosmeceuticals, copper
chlorophyllin, chloroplasts, carotenoids, phycobilin, rhodopsin,
anthocyanin, and derivatives, subcomponents, immunological complexes and
antibodies directed towards 



any component of the target skin structure or apparatus, and analogs of the
above items both synthetic and natural, as well as combinations thereof.
38. The material of claim 35 wherein the medicament, active ingredient, or
supplement is for the treatment selected from a group consisting of
anti-aging 561 1312.2 32036-2010treatment, photorejuvenation treatment,
cosmetic treatment, acne treatment, cancer treatment, cellulite treatment,
and photodamage treatment. 39. The material of claim 35 wherein the
treatment is for acne treatment. 40. The material of claim 35 wherein the
treatment is for photorejuvenation treatment. 4 1. The material of claim 39
wherein the medicament, active ingredient, or supplement is benzoyl
peroxide. 42. The material of claim 39 wherein the medicament, active
ingredient or supplement is salicylic acid. 43. Use of the device of claim
1 for a treatment of an ailment selected from the group consisting of
arthritic pain, chronic pain, carpel tunnel syndrome, cellular damage, soft
tissue injury, acne, TMJ, diabetic neuropathy, neuralgia, aging skin,
seasonally affected disorder, inflammation, fine lines and wrinkles,
mucositis, psoriasis, rosacia, eczema, oral Candida, oral cancer,
cellulitis, and wounds. 44. Use of the device of claim 1 for the treatment
of acne. 45. The use of claim 44 wherein the energy source emits
electromagnetic radiation in the range of about 380 to about 460 nm 46. The
use of claim 44 wherein the energy source emits electromagnetic radiation
in the range of about 395 to about 430 nm. 47. The use of claim 44 wherein
the energy source emits electromagnetic radiation in the range of about 405
to about 425 nm. 48. The use of claim 44 wherein the energy source emits
electromagnetic radiation in the range of about 460 to about 1000 nm. 49.
The use of claim 44 wherein the energy source emits electromagnetic
radiation in the range of about 550 to about 900 nm. 5611312.2
32036-201050. The use of claim 44 wherein the energy source emits
electromagnetic radiation in the range of about 600 nm to about 850 nm. 5
1. The use of claim 44 wherein the energy source emits electromagnetic
radiation at about 630 nm. 52. Use of the device of claim 1 for
photorejuvenation therapy. 53. The use of claim 52 wherein the energy
source emits electromagnetic radiation in the range of about 500 nm to
about 1000 nm. 54. The use of claim 52 wherein the energy source emits
electromagnetic radiation in the range of about 550 nm to about 900 nm. 55.
The use of claim 52 wherein the energy source emits electromagnetic
radiation in the range of about 570 nm to about 850 nm. 56. The use of
claim 52 wherein the energy source emits electromagnetic radiation at an
emission selected from the group consisting of about 580 nm, about 630 nm,
about 633 nm, about 660 nm, about 810 nm, about 830 nm, about 900 nm, and
combinations thereof. 57. Use of the device of claim 1 for the treatment of
cellulite. 



58. The use of claim 57 wherein the energy source emits electromagnetic
radiation in the range of about 500 nm to about 1000 nm. 59. The use of
claim 57 wherein the energy source emits electromagnetic radiation in the
range of about 550 nm to about 900 nm. 60. The use of claim 57 wherein the
energy source emits electromagnetic radiation in the range of about 570 nm
to about 850 nm. 6 1. The use of claim 57 wherein the energy source emits
laser or LED energy at about 810 nm. 561 1312.2 32036-201062. The use of
claim 57 wherein the energy source emits a combination of radiofrequency
and infrared radiation. 63. Use of the device of claim 1 for improving the
appearance of the skin of a user. 64. A faceplate comprising a substrate
for supporting an energy source; at least one aperture in said substrate
for passing a material therethrough; a mount for attaching said substrate
to a body; said body housing a control mechanism for controlling said
energy source and a container for storing said material. 65. The faceplate
of claim 64 further comprising a connector disposed within said substrate
that communicates with said control mechanism when mount is attached to
said body. 66. The faceplate of claim 64 wherein the connector transmits
power from a power source in said body to said energy source. 67. The
faceplate of claim 64 further comprising an identification device that
communicates the identity of the faceplate to the control mechanism. 68.
The faceplate of claim 64 further comprising a memory storage device for
storing regimen data. 69. The faceplate of claim 64 further comprising an
outer surface affixed generally parallel to the substrate with said energy
source disposed therebetween, said outer surface defining at least one
aperture for passing the material therethrough. 70. A method for
controlling a therapy device having an energy source for emitting
radiation, a material dispensing system for dispensing a material and a
controller that is operably connected to the energy source and the material
dispensing system; said method comprising the steps of: receiving, at the
controller, regimen data representing a treatment regimen; and 561 1312.2
32036-2010controlling the energy source and the material dispensing system
in accordance with the regimen data. 7 1. The method of claim 70 wherein
said regimen data is a set of data maintained in a database disposed in the
device. 72. The method of claim 70 wherein the controlling step includes
controlling the dispensing of said material from said material dispensing
system. 73. The method of claim 70 wherein the controlling step includes
the steps of: controlling radiation emission from the energy source at a
power level and for a period of time in accordance with the regimen;
receiving temperature data from the device during the time period; and
adjusting the radiation emission when the temperature data is outside a set
of limits specified by the regimen data. 



74. The method of claim 70 wherein the energy source includes an identifier
for specifying the type of the energy source. 75. The method of claim 70
wherein the material dispensing system includes an identifier for
specifying the type of the material. 76. The method of claim 70 wherein
said therapy device includes an interface operable to conduct
communications with a computing device and the method further comprises the
steps of storing logging data representing a usage of the therapy device;
establishing a link with the computing device; and transmitting the logging
data to the computing device. 5611312.2 32036-2010 


