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(57) Abstract: The invention relates to a light treatment system (10, 12). The light treatment system comprises a light source (20,
22) for emitting light (100) for illuminating a part of a human or animal body (30) for light treatment. The light treatment system
further comprises a housing (40, 42) for emitting light towards the part of the human or animal body, and for at least partially cov-
ering the illuminated part of the human or animal body from view. The housing further comprises a window (50, 52, 54, 56) for
emitting light from an inner part of the housing away from the housing. An effect of the light treatment system according to the in-
vention is that the window in the housing may be used as indicator whether the light treatment system is operating and/or func-
tioning well. Furthermore, the presence of a luminescent material, for example, on the window, may be used as indicator for, for
example, ultraviolet light as part of the ultraviolet light may be converted by the luminescent material into visible light.
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Light treatment system

FIELD OF THE INVENTION:

The invention relates to a light treatment system.

BACKGROUND OF THE INVENTION:

Light treatment systems are known per se. They are used, inter alia, in skin
treatment systems for providing skin treatment for cosmetic and medical applications.
Medical light treatment, for example, comprises light treatment using ultraviolet light
radiation for treatment of, for example, psoriasis and, for example, red or blue light
treatment, combined with a photosensitizer, for the treatment of, for example, skin-cancer.
Cosmetic light treatments, for example, comprise skin rejuvenation using, for example, a
mixture of infrared light and amber light. Such a skin rejuvenation process is, for example,
described in the US patent US 6,663,659.

Another system for skin treatment through illumination of light is known from
WO 2008/058713. In this skin treatment device for irradiating a skin area, the skin treatment
device has an elastic at least partially hollow ring structure for leak-proof placement of the
skin treatment device onto the skin. In another embodiment the skin treatment device, has a
handle portion including a radiation source capable of emitting the electromagnetic radiation
and a detachably mounted attachment having the elastic at least partially hollow ring
structure for the leak-proof placement of the skin treatment device onto the skin.

A trend in such known light treatment devices is that they are designed to be
battery operated such that an operator of the light treatment device may freely use the light
treatment device without being limited in its use by a wire providing power or light to the
light treatment device. For battery operated equipment, the power required by the equipment

is typically always too high.

SUMMARY OF THE INVENTION:
So it is an object of the invention to provide a light treatment device which has

reduced power usage.



10

15

20

25

30

WO 2011/001344 PCT/IB2010/052895
2

According to a first aspect of the invention the object is achieved with a light
treatment system as claimed in claim 1.

The light treatment system according to the first aspect of the invention
comprises a light source for emitting light for illuminating a part of a human or animal body
for light treatment, the light treatment system comprising a housing for emitting light towards
the part of the human or animal body, and for at least partially covering the illuminated part
of the human or animal body from view, the housing comprising a window for emitting light
from an inner part of the housing away from the housing.

A rim between the housing and the human or animal body via which light may
leak away from the housing is not considered to be a window for allowing light from the
inner part of the housing to be emitted away from the housing, because such a rim between
the housing and the human or animal body is not part of the housing. Such uncontrolled
leakage of light is usually undesirable and is preferably to be avoided as the intensity of the
leaked light is difficult to control which might be dangerous to people working with the light
treatment system and which may be annoying for people working with the light treatment
system. Furthermore, the wavelength of the light for illuminating the part of the human or
animal body may be harmful to humans and as such leakage of light from the rim between
the human or animal body and the housing of the light treatment system is to be avoided.

Light emitted by the light source for light treatment may comprise light visible
to the naked human eye and/or may comprise light invisible to the naked human eye, such as
infrared light and/or ultraviolet light. The light source may also be configured for emitting
light having a relatively broad emission spectrum which may comprise a substantially
continuous spectrum over a predefined range or which may comprise a discontinuous
spectrum over the predefined range. Such a discontinuous spectrum may comprise a plurality
of emission peaks of individual light emitters inside the light source. Such individual light
emitters may, for example, emit light around a central wavelength having a relatively narrow
spectral peak. Light emitters emitting a relatively narrow spectral peak, for example,
comprise semiconductor light emitters such as light emitting diodes, laser diode and/or
organic light emitting diodes. Light emitters emitting a relatively broad and substantially
continuous spectrum may comprise all types of lamps emitting a relatively broad spectrum.
The emission spectrum of a light emitter may, for example, be enhanced via the use of
luminescent materials.

An effect of the light treatment system according to the invention is that the

window in the housing may be used as indicator whether the light treatment system is
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operating and/or functioning well. The use of the window as indicator for the operation or
functioning of the light treatment system has a benefit in that no additional light source
and/or electronic circuitry is required for indicating whether the light treatment system is
operating. Especially when using battery-operated light treatment systems, the power
requirements of the light treatment system as a whole determine the operational time between
battery-charges during which the light treatment system may operate. An additional light
source and/or electronic circuitry would then reduce the operational time between battery-
charges which would not be preferred.

A further benefit of the light treatment system according to the invention is
that it is more cost effective, because the additional cost of the additional light source and/or
electronic circuitry is not required. As the light treatment system may be a consumer system
which consumers may use, for example, at home for light treatment, the cost of the light
treatment system is an important competitive advantage. Furthermore, the high number of
light treatment systems which may be required for a consumer market may make an even
marginal cost reduction beneficial to the producer of the light treatment system.

In an embodiment of the light treatments system, the light emitted via the
window comprises light of a different wavelength compared to the light emitted by the light
treatments system towards the part of the human or animal body. This may, for example,
result from light conversion means being present inside the housing to convert at least a part
of the light emitted towards the human or animal body into light of a different wavelength.

So, in an embodiment of the light treatments system, light conversion means
are present inside the housing, the light conversion means being configured for converting
light impinging on the conversion means into light of a longer wavelength. The light
conversion means may be part of the light treatment in which, for example, an ointment,
salve or cream may be applied to the part of the human or animal body, for example, to
improve the absorption of the light emitted by the light treatment system and/or to generate a
light-enhanced or light-initiated chemical reaction which is required or beneficial for the light
treatment therapy. In such ointment, salve or cream, the light conversion means may be
present or added to convert a part of the light emitted by the light treatment system and
impinging on the ointment, salve or cream to be converted into light having the different
wavelength. Alternatively, the light conversion means may be applied to a wall of the
housing of the light treatment system.

In an embodiment of the light treatments system, the window comprises the

light conversion means for converting light impinging on the luminescent material into light
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of a longer wavelength. When using the window in the housing as indicator to provide
information about the working of the light treatment system, such indicator often is required
to emit light of a specific color, for example, the color red. Skin treatment may be done using
light of a completely different color, for example, using substantially blue light or even
radiation not visible to the human eye. A simple filtering of the light to only transmit the
required component of the light may not work because the light used for the treatment may
not comprise the required color component. In such a situation, a thin layer of luminescent
material on the window or implemented inside the window may be sufficient to convert light
used for the light treatment on the part of the human or animal body into light of a longer
wavelength, for example, into red light. As such, a red indicator window is generated which
emits red light when the light treatment system is in operation by converting at least a part of
the light which is emitted towards the part of the human or animal body and which impinges
on the window, into light of the longer wavelength, for example, light of the color red. Of
course any color may be used to provide the user with information about the working of the
light treatment system.

In an embodiment of the light treatments system, the light conversion means
are configured for absorbing ultraviolet light and for converting a part of the absorbed
ultraviolet light into visible light. Especially when using light which is invisible to the naked
human eye, a simple window in the housing will not be sufficient to indicate that the light
treatment system is working properly. Luminescent material as indicated in the previous part
may be required. For some skin treatments, ultraviolet light is used, and for others infrared
light is used. Such ultraviolet or infrared light may be harmful to the human eye and as such
the housing of the light treatment system may be used to shield the harmful light from the
human eye. Still, there should be a low-cost way to provide the user with information
whether or not the light treatment system is working properly. An indicator light may be used
which however adds to the cost of the light treatment system or which may reduce the
operational lifetime between battery-charges of a battery-operated system, as indicated
previously. Typically a part of the light emitted by the light treatment system toward the part
of the human or animal body will reflect from the human or animal body back into the
housing. This reflected light may be indicated as stray light and only marginally contributes
to the treatment effect. Some of this reflected light may, for example, impinge on the window
comprising the luminescent material and the luminescent material of the window may
convert some of the impinging ultraviolet light into visible light used to indicate the operation

of the light treatment system.
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A further benefit of this conversion of the ultraviolet light into visible light is
that the operation and/or functioning of the light treatment system can be inspected relatively
safely, as the luminescent material converts the part of the ultraviolet light into visible light
which is safe to the human or animal eye. In addition, the window through which the
converted light is visible from outside the housing does not need to be manufactured of
specific material to transmit ultraviolet radiation. In a preferred embodiment of the light
treatment system the luminescent material is applied to a wall of the window facing toward
the part of the human or animal body, or said differently, facing the inner part of the housing.
In such an arrangement, the ultraviolet light is converted into visible light before the light
transits the window in the light treatment system. Because materials which are transmissive
for ultraviolet typically are relatively expensive, the use of the luminescent material for
converting ultraviolet light into visible light omits the need for the ultraviolet transmissive
materials and as such reduces the cost of the light treatment system.

In an embodiment of the light treatments system, the light treatment system
comprises a control circuit being configured for controlling the light source for emitting the
light towards the part of the human or animal body in a pulsed mode operation comprising a
dead-time during which no light is emitted by the light treatment system towards the part of
the human or animal body. For most light treatment sequences, a pulsed mode of operation of
the light emitted toward the part of the human or animal body is required. As different
treatment sequences may require a different frequency and/or a different dead-time, the light
treatment system according to the invention comprises the control circuit.

In an embodiment of the light treatments system, the control circuit is
configured for controlling a frequency and/or dead-time of the pulsed mode operation, the
frequency and/or dead-time being selected for being perceived by a naked human eye as a
substantially continuous illumination of the part of the human or animal body while still
providing an effective light treatment. Using, for example, a frequency above, for example,
50 Hertz, the flashing of the light source is perceived as a substantial continuous light source
by the human eye. Flashing light sources may be perceived relatively annoying. Especially
when having to work with such flashing light sources for a considerable time the flashing
light may even cause health problems to the people using them, such as headache or dizziness
or even epileptic attacks. For light treatment systems the dead-time may be more important to
obtain an effective light treatment compared to the overall frequency of the pulsed mode
operation. As such, the control circuit may be configured to control the frequency and/or

dead-time of the pulsed mode operation such that the light emitted by the window is
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perceived by the human eye as continuous light while still providing an effective light
treatment. As such, working conditions for people operating the light treatment system may
be improved substantially and problems such as headache, dizziness or epileptic attacks may
be avoided.

In an embodiment of the light treatments system, the window comprises a
further light source controlled by the control circuit for emitting light during at least a part of
the dead-time during which no light is emitted by the light treatment system towards the part
of the human or animal body. Such use of the further light source may provide similar
beneficial effects in relation to the working conditions for the people operating the light
treatment systems as mentioned above. Because the further light source is switched on during
at least a part of the dead-time during which no light is emitted by the light treatment system
towards the part of the human or animal body, this additional light from the further light
source may cause the light emitted from the window to be perceived as a substantial
continuous emission of light, thus reducing any negative effects resulting from flashing
lights, thus improving the working conditions of the people operating the light treatment
Systems.

In an embodiment of the light treatments system, the light treatment system
comprises the light conversion means comprising luminescent material, wherein the
luminescent material comprises a decay time being configured for reducing the dead-time of
the light treatment system for generating a light emission from the window being perceived
by the naked human eye as a continuous light emission. The decay time of the luminescent
material may, for example, be longer than the dead-time to generate a substantial continuous
emission of light from the window. Alternatively, the decay time may be chosen such that the
remaining dead-time is too short to be noticed by the naked human eye such that the emission
from the window is perceived as being continuous by the naked human eye. The use of the
luminescent material having a decay time configured for reducing the dead-time to generate a
perceived continuous light emission results in a further alternative manner to cause the light
emitted by the window to be perceived as continuous light emitted from the window of the
light treatment system. When the decay time is longer than the dead-time, the luminescent
material will continue to emit light while the light source of the light treatment system is not
emitting light towards the part of the human or animal body. There may be some residual
intensity variations visible via the window.

In an embodiment of the light treatments system, the housing comprises

resilient material for contacting the human or animal body. Contact between the human or
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animal body and the housing via the resilient material is typically more pleasant to the
humans or animals having to undergo the light treatment.

In an embodiment of the light treatments system, the resilient material is
configured for contacting the human or animal body for preventing light to leak away from
the housing. Especially when using ultraviolet light for the light treatment, the leakage of
ultraviolet light should be avoided, both to protect the eyes of the person operating the light
treatment system and to reduce the exposure to ultraviolet light to the person operating the
light treatment system and to the remainder of the human or animal body which does not
require the treatment. When, for example, the light treatment system is used for the treatment
of psoriasis or vitiligo, relatively harmful ultraviolet radiation is used. This radiation may be
harmful to the remainder of the body and exposure to that specific ultraviolet light should be
avoided. Using the resilient material according to the current embodiment ensures that the
possible harmful ultraviolet radiation does not leak away from the housing.

In an embodiment of the light treatments system, the window is arranged in
the resilient material. The intensity of the stray light near the part of the human or animal
body which is to be illuminated is relatively high, thus allowing good visibility of the stray
light emitted via the window in the resilient material. Furthermore, as the window is arranged
in the resilient material, part of the window may also be resilient allowing a user to
manipulate the dimensions of the window by manipulating the amount of force with which
the light treatment system is applied to the human or animal body. If, for example, the
intensity of the light emitted from the window is relatively high, the dimensions of the
window may be reduced by increasing the force with which the light treatment system is
applied, thus reducing the intensity of the light emitted from the window.

In an embodiment of the light treatments system, the light source comprises a
first light emitter and a second light emitter, the first light emitter emitting light comprising a
different spectrum compared to the second light emitter. Typically light comprising a mixture
of different wavelengths is required to obtain an effective light treatment. Well known
mixtures for, for example, skin rejuvenation is by mixing infra-red light with amber light
which is emitted toward the part of the human or animal body at a predefined frequency
and/or dead-time. Instead of applying a single light source which emits a spectrum
comprising the required wavelength peaks in its spectrum, the light source preferably
comprises a plurality of light emitters in which each of the light emitters contributes part of
the spectrum of the light required for the treatment. Especially the use of light emitting

diodes or other solid-state light emitters such as laser diodes, organic light emitting diode
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may beneficially be used, to generate the required spectrum of light for the light treatment
may be preferred as such solid-state light emitters typically have a relatively high efficiency
and as such may be very beneficial when the light treatment system is battery-operated.

In an embodiment of the light treatments system, the control circuit for
controlling the light source for emitting the light towards the part of the human or animal
body in a pulsed mode operation, wherein the control circuit is configured for controlling the
first light emitter to emit light at a first pulsed mode of operation and for controlling the
second light emitter to emit light at a second pulsed mode of operation being different from
the first pulsed mode of operation. Such a control circuit may allow the spectrum of the light
applied via the light treatment system to vary in time which allows maximum flexibility in
applying the light treatment.

In an embodiment of the light treatments system, the first light emitter emits
ultraviolet light and the second light emitter emits visible light. The combination of
ultraviolet light and visible light may be beneficial for, for example, preparing the skin to the
ultraviolet light treatment, or, for example, for relieving the skin with visible light after a
treatment with ultraviolet light.

In an embodiment of the light treatments system, the first light emitter emits
ultraviolet light and the second light emitter emits infrared light. The combination of
ultraviolet light and infrared light may be beneficial for locally increasing the temperature to,
for example, improve the blood flow, and for relieving the pain before, during or after the
treatment with ultraviolet light.

In an embodiment of the light treatments system, the first light emitter emits
visible light and the second light emitter emits infrared light. The combination of visible light
and infrared light may be beneficial for locally increasing the temperature and improve blood
flow.

In an embodiment of the light treatments system, the first light emitter emits
ultraviolet light comprising light of a first wavelength and the second light emitter emits
ultraviolet light comprising light of a second wavelength. The combination of ultraviolet light
comprising light of the first wavelength and the second wavelength may be beneficial when a
broader range of ultraviolet light is needed than a single light emitter may be able to provide.

In an embodiment of the light treatments system, the first light emitter emits
visible light and the second light emitter emits visible light. Especially in the treatment of
skin-cancer different photosensitizers may be used which require different wavelengths of

visible light.
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In an embodiment of the light treatments system, the light treatment system
comprises massage means for massaging the part of the human or animal body. A benefit of
the adding of massage means is that the blood circulation at the part of the human or animal
body is improved which further improves the effectiveness of the light treatment. A further
benefit is that the massage means may provide relaxation to the human or animal body
making the light treatment more pleasant to the human or animal undergoing the treatment.

In an embodiment of the light treatments system, the light treatment system
comprises dispensing means for dispensing a substance to the part of the human or animal
body. The substance may be an ointment, balm, salve and/or cream to aid the light treatment
or to make the light treatment more pleasant. For example, the substance may be a cooling
gel which keeps the skin temperature below 38 degrees. Alternatively, the substance may
comprise a luminescent material for indicating which parts have already been treated with the
light treatment system and for converting part of the light generated by the light treatment
system to be visible through the window. Further alternatively, the substance may comprise a
photo catalytic cleaning ointment which removes dead skin cells using, for example, deep
blue light. Such removal of dead skin cells may improve the penetration depth of the light

emitted by the light treatment system towards the part of the human or animal body.

BRIEF DESCRIPTION OF THE DRAWINGS:

These and other aspects of the invention are apparent from and will be
elucidated with reference to the embodiments described hereinafter.

In the drawings:

Fig. 1 shows a schematic cross-sectional view of a first embodiment of the
light treatment system according to the invention,

Fig. 2 shows a schematic cross-sectional view of a second embodiment of the
light treatment system according to the invention, and

Figs. 3A and 3B show schematic detailed sections of the second embodiment
of the light treatment system having different windows.

The figures are purely diagrammatic and not drawn to scale. Particularly for
clarity, some dimensions are exaggerated strongly. Similar components in the figures are

denoted by the same reference numerals as much as possible.
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DETAILED DESCRIPTION OF EMBODIMENTS:

Fig. 1 shows a schematic cross-sectional view of a first embodiment of the
light treatment system 10 according to the invention. The light treatment system 10
comprises a housing 40 comprising a light source 20. In the embodiment shown in Fig. 1, the
light source 20 comprises a plurality of light emitters 20A, 20B, 20C and, optionally, a light
mixing chamber 26 for mixing the light emitted by the plurality of light emitters 20A, 20B,
20C. The inner wall of the housing 40 indicated with the arrows and reference number 27
preferably comprises a reflective surface for reflecting light towards the part of the human or
animal body 30 which is to be treated in operation. Optionally, the light mixing chamber 26
may comprise a light emission window 24 which may be a diffusing window 24 for further
mixing the light emitted from the light emission window 24 towards the part of the human or
animal body 30 which is to be treated by the light treatments system 10. Alternatively, the
light emission window 24 may not diffuse the light which is transmitted but may transmit the
light substantially unhindered. In such a case the light emission window 24 may be
configured for protecting the light emitters 20A, 20B, 20C from dirt and dust and/or from
ointments, salves or creams which may be used during the light treatment.

In Fig. 1, the light emitted toward the part of the human or animal body 30 is
indicated with dashed arrows 100 pointing towards the part of the human or animal body 30
which is to be treated by the light treatment system 10. The interface between the housing 40
and the part of the human or animal body 30 is provided with resilient material 80 which
ensures a pleasant interface between the light treatment system 10 and the human or animal
body. The resilient material 80 may also be used to ensure that no light leaks away from the
housing 40 in an uncontrolled manner. Some of the light used for light treatment may be
harmful. Such light may be damaging to the skin and/or eyes of the humans or animals
undergoing the light treatment and/or to people assisting or providing the light treatment. As
such, by using a resilient material 80 as interface between the housing 40 and the human or
animal body, the leakage of light may be prevented.

In the housing 40 a window 50 is present for emitting light from an inner part
of the housing 40 away from the housing 40. The window 50 in the housing 40 is used as an
indicator 50 to indicate whether the light treatment system is operating and/or functioning
well. As such, no additional light source and/or electronic circuitry is required for indicating
whether the light treatment system is operating which typically reduces the overall power
requirements of the light treatment system 10. A further benefit of the use of the window 50

is that the cost may be reduced as no additional light source and/or electronic circuitry is
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required. Because the light treatment system may be sold directly to consumers, an even
marginal cost reduction is beneficial to the producer of the light treatment system.

The light treatment system 10 according to the invention may also comprise a
control circuit 70 for controlling the light source 20. The control circuit 70 may, for example,
control the light source 20 to emit the light towards the part of the human or animal body 30
in a pulsed mode operation. The time during which no light is emitted is indicated as dead-
time. Most light treatment sequences require a pulsed mode of operation for the light
treatment to be efficient. Because different treatment sequences may require a different
frequency and/or a different dead-time, the light treatment system 10 according to the
invention comprises the control circuit 70. The control circuit 70 may also be configured to
control the different light emitters 20A, 20B, 20C of the light source 20. The controlling of
the different light emitters 20A, 20B, 20C also include the situation in which the controller
70 operates the different light emitters 20A, 20B, 20C at different frequencies and at different
dead-times. As such, different contributions of the light emitters 20A, 20B, 20C may be
varied at will and/or as required to obtain an efficient light treatment.

A further benefit when being able to control the frequency and/or dead-time of
the light source 20, and even to control the individual light emitters 20A, 20B, 20C is that a
specific pulsed mode of operation may be selected such that the operation of the light source
20 in the light treatment system 10 may be perceived by the naked human eye as a
substantially continuous illumination. Using, for example, a frequency above, for example,
50 Hertz, the flashing of the light source 20 is perceived as a substantial continuous light
source 20 by the human eye. Because flashing light sources 20 may be perceived as annoying
and may even cause health problems, the controlling of the frequency and/or dead-time to
obtain an efficient light treatment while operating in a perceived continuous mode may be
beneficial.

The light source may, for example, comprise a first light emitter 20A emitting
amber light, a second light emitter 20B emitting infrared light and a third light emitter 20C
emitting amber light. Such a configuration of light emitters 20A, 20B, 20C may beneficially
be used for light treatment for skin rejuvenation. Alternatively other combinations of light
emitters 20A, 20B, 20C may be used such that the light treatment system 10 may be used for
the treatment of psoriasis, acne, vitiligo and skin cancer.

The light treatments system 10 according to the invention may also comprise
massage means (not shown) for massaging the part of the human or animal body 30. Such

massage means may improve the blood circulation and provide relaxation to the human or
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animal undergoing the treatment. The light treatment system 10 may also comprise
dispensing means (not shown) for dispensing a substance to the part of the human or animal
body 30. The substance may be an ointment, balm, salve and/or cream to aid the light
treatment or to make the light treatment more pleasant. Such substance may be a cooling gel
to keep the skin temperature below 38 degrees. The substance may also comprise a photo
catalytic cleaning ointment which removes dead skin cells using, for example, deep blue
light. Such removal of dead skin cells may improve the penetration depth of the light emitted
by the light treatment system 10 towards the part of the human or animal body 30.

Fig. 2 shows a schematic cross-sectional view of a second embodiment of the
light treatment system 12 according to the invention. In the current embodiment the light
source 22 is constituted of two light emitters 22A, 22B which emit light into a light guide 28.
The light emitted by the light emitters 22A, 22B is mixed inside the light guide 28 before the
light is emitted from the light guide 28 via light extraction means (not shown) toward the part
of the human or animal body 30 — again indicated with the dashed arrows having reference
number 100. This second embodiment of the light treatments system 12 also comprises a
housing 42 being connected to the human or animal body via the resilient material 80. Also a
control circuit 70 is present for controlling the light source 22 and/or for controlling the
individual light emitters 22A, 22B of the light source 22.

The embodiment of the light treatment system 12 as shown in Fig. 2 also
comprises a window 52 for emitting light from an inner part of the housing 42 away from the
housing 42. The window 52 as shown in Fig. 2 also comprises luminescent material 60 for
converting at least a part of the impinging light from the light source 22 into light of a longer
wavelength of which subsequently a part is transmitted through the window 52. The
luminescent material 60 may be applied as a layer on a surface of the window 52.
Alternatively, the luminescent material 60 may be mixed in the material of the window 52
(not shown) and as such, luminescent particles may be distributed throughout the window 52.

The luminescent material 60 of the window 52 may, for example, be
configured for converting light impinging on the luminescent material 60 into light of a
longer wavelength. When using the window 52 in the housing 42 as indicator to provide
information about the working of the light treatment system 12, such indicator often is
required to emit light of a specific color, for example, the color red. Choosing a specific
luminescent material 60, part of the light emitted by the light source 20 may be converted
into the right color to enable a red appearance of the window 52 when the light treatment

system 12 is operating. Alternatively, the skin treatment may be done using light of a
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completely different color, for example, using substantially blue light or even light not visible
to the human eye. A simple filtering of the light to only transmit the required component of
the light may not work because the light used for the treatment may not comprise the required
color component. In such a situation, a thin layer of luminescent material 60 on the window
52 or distributed inside the window 52 may be sufficient to convert light used for the light
treatment on the part of the human or animal body 30 into light of a longer wavelength which
may be visible and as such may be used as indicator for indicating whether the light treatment
system 12 is working.

The luminescent material 60 may also be configured for absorbing ultraviolet
light and for converting a part of the absorbed ultraviolet light into visible light. For some
skin treatments, ultraviolet light is used. Such ultraviolet light may be harmful to the human
eye and as such the housing 42 of the light treatment system 12 may be used to shield the
harmful light from the human eye. Still, there should be a low-cost way to provide the user
with information whether or not the light treatment system 12 is working properly. Using
luminescent material 60 at or in the window 52 may convert some of the impinging
ultraviolet light into visible light used to indicate the operation of the light treatment system
12.

In an alternative embodiment of the light treatment system 12 the luminescent
material 60 comprises a decay time which is configured for reducing the dead-time of the
light treatment system 10. This reducing of the dead-time may cause the light emitted at a
specific frequency and having a specific dead-time to be perceived by the naked human eye
as a substantial continuous light emission. The decay time of the luminescent material may,
for example, be longer than the dead-time to generate a substantial continuous emission of
light from the window. Alternatively, the decay time may be chosen such that the remaining
dead-time is too short to be noticed by the naked human eye such that the emission from the
window is perceived as being continuous by the naked human eye.

In an alternative embodiment, other light conversion means may be present
inside the housing 52. In such an embodiment, the light conversion means may be part of the
light treatment in which, for example, an ointment, salve or cream may be applied manually
or via the dispensing means (not shown) to the part of the human or animal body 30, for
example, to improve the absorption of the light emitted by the light treatment system 12
and/or the generate a light-enhanced or light-initiated chemical reaction which is required or
beneficial for the light treatment therapy. Alternatively, the light conversion means 62 (see

Fig. 3B) may be applied to a wall of the housing 42 of the light treatment system 12. Such an
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embodiment may be beneficial when using non-visible light for the light treatment of which a
part of the non-visible light is converted by the light conversion means 62 into visible light of
which a part is emitted via the window 56. Of course, applying the light conversion means 62
on the window 56 would result in a most efficient conversion requiring as little as possible
light conversion means 62 as half of the light generated by the light conversion means 62 is
emitted by the window 56.

Figs. 3A and 3B show schematic detailed sections of the second embodiment
of the light treatment system 12 having different windows 54, 56. In the first detailed section,
shown in Fig. 3A, the window 54 comprises a further light source 58 controlled by the
control circuit 70. The further light source 58 may be controlled to emit light during at least a
part of the dead-time. Such use of the further light source 58 provides similar beneficial
effects in relation to the working conditions for the people operating the light treatment
systems as mentioned above. Because the further light source 58 may be switched on during
at least a part of the dead-time during which no light is emitted by the light treatment system
12 towards the part of the human or animal body 30, this additional light from the further
light source 58 may cause the light emitted from the window 54 to be perceived as a
substantial continuous emission of light.

In the embodiment shown in Fig. 3B the window 56 is arranged in the resilient
material 80. Such an arrangement would allow a user to manipulate the dimensions of the
window 56 by manipulating the amount of force with which the light treatment system 12 is
applied to the human or animal body 30 and as such manipulate the amount of light
transmitted through the window 56. In an alternative embodiment light conversion means 62
may be applied to the inner wall of the housing 42 of the light treatment system 12 for
converting part of the light generated inside the light treatment system 12 into light of a
different wavelength which may be visible through the window 56.

It should be noted that the above-mentioned embodiments illustrate rather than
limit the invention, and that those skilled in the art will be able to design many alternative

embodiments without departing from the scope of the appended claims.
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In the claims, any reference signs placed between parentheses shall not be
construed as limiting the claim. Use of the verb "comprise” and its conjugations does not
exclude the presence of elements or steps other than those stated in a claim. The article "a" or
"an" preceding an element does not exclude the presence of a plurality of such elements. The
invention may be implemented by means of hardware comprising several distinct elements.
In the device claim enumerating several means, several of these means may be embodied by
one and the same item of hardware. The mere fact that certain measures are recited in

mutually different dependent claims does not indicate that a combination of these measures

cannot be used to advantage.
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CLAIMS:

1. A light treatment system (10, 12) comprising a light source (20, 22) for
emitting light (100) for illuminating a part of a human or animal body (30) for light
treatment, a housing (40, 42) for emitting light (100) towards the part of the human or animal
body (30), and for at least partially covering the illuminated part of the human or animal
body (30) from view, the housing (40, 42) comprising a window (50, 52, 54, 56) for emitting
light from an inner part of the housing (40, 42) away from the housing (40, 42).

2. Light treatment system (10, 12) as claimed in claim 1, wherein the light
emitted via the window (50, 52, 54, 56) comprises light of a different wavelength compared
to the light emitted by the light treatments system (10, 12) towards the part of the human or
animal body (30).

3. Light treatment system (10, 12) as claimed in claim 2, wherein light
conversion means (60, 62) are present inside the housing (40, 42), the light conversion means
being configured for converting light impinging on the conversion means (60, 62) into light

of a longer wavelength.

4. Light treatment system (10, 12) as claimed in claim 2 or 3, wherein the
window (52, 56) comprises the light conversion means (60) for converting light impinging on

the luminescent material (60) into light of a longer wavelength.

5. Light treatment system (10, 12) as claimed in claim 4, wherein the light
conversion means (60) is configured for absorbing ultraviolet light and for converting a part

of the absorbed ultraviolet light into visible light.

6. Light treatment system (10, 12) as claimed in any of the previous claims,
wherein the light treatment system (10, 12) comprises a control circuit (70) being configured
for controlling the light source (20, 22) for emitting the light (100) towards the part of the

human or animal body (30) in a pulsed mode operation comprising a dead-time during which
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no light (100) is emitted by the light treatment system (10, 12) towards the part of the human
or animal body (30).

7. Light treatment system (10, 12) as claimed in claim 6, wherein the control
circuit (70) is configured for controlling a frequency and/or dead-time of the pulsed mode
operation, the frequency and/or dead-time being selected for being perceived by a naked
human eye as a substantially continuous illumination of the part of the human or animal body

(30) while still providing an effective light treatment.

8. Light treatment system (10, 12) as claimed in claim 6, wherein the window
(54) comprises a further light source (58) controlled by the control circuit (70) for emitting
light during at least a part of the dead-time during which no light (100) is emitted by the light
treatment system (10, 12) towards the part of the human or animal body (30).

9. Light treatment system (10, 12) as claimed in claim 6 comprising the light
conversion means (60), wherein light conversion means (60) comprise luminescent material
(60) comprising a decay time being configured for reducing the dead-time of the light
treatment system (10, 12) for generating a light emission from the window (54) being

perceived by the naked human eye as a continuous light emission.

10. Light treatment system (10, 12) as claimed in any of the previous claims,
wherein the housing (40, 42) comprises resilient material (80) for contacting the human or

animal body and preventing light (100) to leak away from the housing (40,42).

11. Light treatment system (10, 12) as claimed in claim 10, wherein the window

(56) is arranged in the resilient material (80).

12. Light treatment system (10, 12) as claimed in any of the previous claims,
wherein the light source (20, 22) comprises a first light emitter (20A, 20C, 22A) and a second
light emitter (20B, 22B), the first light emitter (20A, 20C, 22A) emitting light comprising a
different spectrum compared to light emitted from the second light emitter (20B, 22B).

13. Light treatment system (10, 12) as claimed in claim 12 comprising the control

circuit (70) for controlling the light source (20, 22) for emitting the light towards the part of
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the human or animal body (30) in a pulsed mode operation, wherein the control circuit (70) is
configured for controlling the first light emitter (20A, 20C, 22A) to emit light at a first pulsed
mode of operation and for controlling the second light emitter (20B, 22B) to emit light at a

second pulsed mode of operation being different from the first pulsed mode of operation.

14. Light treatment system (10, 12) as claimed in claim 12 or 13, wherein:

the first light emitter (20A, 20C, 22A) emits ultraviolet light and the second
light emitter (20B, 22B) emits visible light, or

the first light emitter (20A, 20C, 22A) emits ultraviolet light and the second
light emitter (20B, 22B) emits infrared light, or

the first light emitter (20A, 20C, 22A) emits visible light and the second light
emitter (20B, 22B) emits infrared light, or

the first light emitter (20A, 20C, 22A) emits ultraviolet light comprising light
of a first wavelength and the second light emitter (20B, 22B) emits ultraviolet light
comprising light of a second wavelength, or

the first light emitter (20A, 20C, 22A) emits visible light and the second light
emitter (20B, 22B) emits visible light.

15. Light treatment system (10, 12) as claimed in any of the previous claims,
wherein:

the light treatment system (10, 12) comprises massage means for massaging
the part of the human or animal body (30), and/or

the light treatment system (10, 12) comprises dispensing means for dispensing

a substance to the part of the human or animal body (30), and/or
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