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EXCITATION LIGHT SOURCE ASSEMBLY

Cross-Reference to Related Application

This application claims the benefit of U.S. Provisional Patent Application No. 61/379,282,
filed on September 1, 2010, which is hereby incorporated herein by reference for all that it

discloses.

Technical Field

This invention relates in general to systems for exciting fluorescent materials and more

particularly to systems for exciting fluorescent materials in molecular imaging applications.

Backeround Art

Molecular imaging systems are known in the art and are commonly used to capture various
types or modes of images from an object or specimen being analyzed. The objects or specimens
that are imaged may comprise any of a wide range of compositions and objects, as is well-known.
Primarily, such imaging systems are configured to extremely low levels of light emitted by the
specimen or object under study. The light emitted by the object or specimen may be generated by
a bio-luminescence process, a fluorescence process, or by a combination thereof. Such imaging
systems may also be capable of capturing reflected light images, in which light reflected by the
object is captured by the imaging system camera. Such a reflected light image is often combined
with one or more emitted light images to form a single, composite image. Such a composite image
allows a user to more easily correlate features and attributes of the emitted light image(s) with
physical locations on the specimen or other characteristics that are contained in the reflected light
image.

As is known, light emission by fluorescence results from the prior or simultaneous exposure
of the fluorescent material to excitation light of suitable wavelength. However, not all fluorescent
materials fluoresce or emit light in response to excitation light of the same wavelength.
Consequently, the wavelength of the particular excitation light must be selected so that it will excite
the particular fluorescent material involved.

Because most molecular imaging systems seek to detect fluorescence from a wide range of
fluorescent materials, most such imaging systems are provided with excitation light sources that can
be operated to illuminate the fluorescent material with excitation light of the appropriate

wavelength. Unfortunately, however, most excitation light sources tend to be expensive and/or
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difficult to implement in use, and systems are constantly being sought that improve on existing

systems.

Disclosure of Invention

An excitation light source assembly according to one embodiment of the invention may
include a housing defining a central opening therein and a plurality of lamp receptacles surrounding
the central opening. The housing is mountable to a support structure having a camera mounted
thereto so that a field of view of the camera is substantially unobstructed by the housing. A light
source is positioned within each of the plurality of lamp receptacles. A diffuser is positioned
adjacent the light source in each of the plurality of lamp receptacles so that each of the diffusers
diffuses light produced by each of the light sources. A control system operatively connected to each
of the light sources operates selected ones of the light sources to provide a desired excitation
illumination to an object within the field of view of the camera.

Also disclosed is an excitation light source assembly that includes a housing and a first
connector portion mounted to the housing. A lamp receptacle produces light in a first defined
wavelength band. A second connector portion is mounted to the lamp receptacle so that the lamp
receptacle can be removably engaged with the first connector portion mounted to the housing. The
housing is mountable to a support structure so that a field of view of a camera also mounted to
support structure is substantially unobstructed by the housing and by the lamp receptacle.

Another excitation light source assembly includes a base member that defines a central
opening therein. A plurality of first connector portions are mounted to the base member at positions
located around the central opening. The light source assembly also includes a plurality of lamp
receptacles, at least some of which produce light in different wavelength bands. A second
connector portion mounted to each of the plurality of lamp receptacles is releasably engagable with
a corresponding one of the plurality of first connector portions mounted to the base member. The
base member is mountable to a support structure so that the central opening is aligned with a camera
mounted to the support structure and so that a field of view of the camera is substantially
unobstructed by the base member and the lamp receptacles.

Also disclosed is an assembly that includes a support structure and a camera mounted to the
support structure. An excitation light source assembly mounted to the support structure includes
a housing that defines a central opening therein and a plurality of lamp receptacles that surround
the central opening. The housing is mounted to the support structure so that the central opening is

aligned with the camera and so that a field of view of the camera is substantially unobstructed by
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the housing. At least one narrow-band light source is positioned within at least one of the plurality
of lamp receptacles. A diffuser is positioned adjacent the narrow-band light source. A control
system operatively connected to each of the narrow-band light sources operates selected ones of the
narrow-band light sources to provide a desired excitation illumination to a fluorescent material

within the field of view of said camera.

Brief Description of the Drawings

[llustrative and presently preferred embodiments of the invention are shown in the
accompanying drawing in which:

Figure 1 is a perspective view of an excitation light source assembly according to one
embodiment of the present invention;

Figure 2 is a sectional view in perspective of a molecular imaging system having the
excitation light source assembly of Figure 1 provided therein;

Figure 3 is a plan view of the support structure of the molecular imaging system of Figure
2 showing the relative positions of the excitation light source assembly and the lens assembly of the
camera;

Figure 4 is an external view in perspective of the molecular imaging system of Figure 2;

Figure 5 is a sectional view in perspective of the excitation light source assembly taken
along the plane 5-5 of Figure 1;

Figure 6 is a sectional view in perspective of the excitation light source taken along the
plane 6-6 of Figure 1;

Figure 7 is fluorescent image of desert flora obtained with excitation light having a
wavelength of about 465 nm and observed at a wavelength of about 550 nm;

Figure 8 is a fluorescent of the desert flora of Figure 7 but observed at a wavelength of about
735 nm;

Figure 9 is a perspective view of a second embodiment of an excitation light source
assembly having a plurality of removable lamp modules;

Figure 10 is a sectional view in elevation of one of the plurality of removable lamp modules
of the second embodiment of the excitation light source assembly of Figure 9;

Figure 11 is an exploded perspective view of one of the removable lamp modules of the
second embodiment of the excitation light source assembly of Figure 9;

Figure 12 is a perspective view of a third embodiment of an excitation light source

assembly; and
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Figure 13 is a sectional view in elevation of the excitation light source assembly of Figure

12.

Best Mode for Carrying Out the Invention

One embodiment of an excitation light source assembly 10 is shown in Figures 1-3 as it
could be used in, or comprise a portion of, a molecular imaging system 12 (also shown in Figure
4) of the type commonly used in molecular imaging applications. Briefly, the excitation light source
assembly 10 may comprise a housing or main body member 14 that defines a central opening 16
therein. The housing or main body member 14 may also define a plurality of lamp receptacles 18
that are arranged around the central opening 16, as best seen in Figures 1 and 3. The various lamp
receptacles 18 are configured to receive various light sources or lamps 20. More specifically, and
as will be described in greater detail below, the light sources or lamps 20 may comprise one or more
narrow band light sources 22 and/or one or more broad-band light sources 24, as best seen in
Figures 5 and 6. Generally speaking, the narrow band light sources 22 are used in fluorescent
imaging applications, whereas the broad-band light sources 24 are used in reflected light
applications (e.g., to capture a visible light image), although this need not necessarily be the case.

Some of the lamp receptacles 18 may be provided with one or more diffusers 26 and/or one
or more filters 28, as best seen in Figure 5. The diffusers 26 are used to diffuse or spread light
produced by the lamps 20, whereas the filters 28 are used to filter or remove light of unwanted or
undesirable wavelengths. In a typical application, those lamp receptacles 18 that are provided with
narrow band light sources 22 may also be provided with diffusers 26 and filters 28, whereas those
receptacles 18 that are provided with broad-band light sources 24 will not be provided with
diffusers 26 and filters 28. Alternatively, other arrangements are possible, as will be described
herein.

In an embodiment where in the excitation light source assembly 10 is to be used in
conjunction with a molecular imaging system 12, it will be generally desirable to provide the
excitation light source assembly 10 with the capability to generate or produce excitation light or
illumination in a variety of individual bands or colors that extend over a comparatively large
wavelength range (e.g., from about 430 nanometers (nm) to about 745 nm). However, other
embodiments may extend this range to 800 nm or even 900 nm. In the particular embodiment
shown and described herein, the excitation light source assembly 10 is capable of producing or
generating ten (10) individual illumination bands or colors having comparatively narrow

bandwidths (e.g., in the range of about 30-35 nm), although bandwidths having other ranges may
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also be used. The ten (10) individual illumination bands or colors (i.e., having relatively narrow
bandwidths of about 30-35 nm) thus may cover the large wavelength range of from about 430 nm
to about 745 nm. In another embodiment, the wavelength range may be extended to about 900 nm
by providing one or more additional illumination bands or colors having wavelengths that extend
to 900 nm.

In addition to the ability to provide illumination via one or more narrow illumination bands,
the excitation light source assembly 10 may also be used to provide broad-band (e.g., white light)
illumination, which may be desirable in certain imaging applications.

Inthe particular embodiment shown and described herein, each individual illumination band
or color is generated or produced by light sources 22 provided in lamp receptacles 18 that are
located on opposite sides of the central opening 16. As will be described in greater detail below,
this arrangement provides for more even illumination than would otherwise be the case if the
individual illumination band or color were provided by only a single lamp receptacle 18.

In an application wherein the excitation light source assembly 10 is used in conjunction with
a molecular imaging system 12, the housing or main body member 14 of the excitation light source
assembly 10 may be mounted to a base member 30 that, in turn, may be mounted to a suitable
support structure 32 associated with the imaging system 12. See Figures 2 and 3. More
particularly, the excitation light source assembly 10 is mounted to the support structure 32 so that
the central opening 16 of main body 14 is substantially aligned with (i.e., concentric to) a lens
assembly 34 of a camera 36 associated with the imaging system 12. The arrangement is such that
a field of view (represented schematically by lines 38) of camera 36 is substantially unobstructed
by the housing 14 and/or central opening 16 of housing 14 of excitation light source assembly 10.

The excitation light source assembly 10 may be operatively connected to a control system
40 (Figure 2). Control system 40 may be used to operate selected ones of the various light sources
20 (e.g., narrow-band light sources 22 and broad-band light sources 24) provided in the excitation
light source assembly 10 to provide a desired illumination to an object or specimen 42 located
within the field of view 38 of camera 36. Camera 36 may then capture an image of fluorescing
material in the object or specimen 42. It should be noted that different fluorescent materials in the
specimen 42 may be excited or activated by illuminating the specimen 42 with light of various
colors or wavelength bands. In addition, different fluorescent materials in the specimen 42 may
fluoresce or emit light of different wavelengths even when illuminated with light of the same color
or wavelength band. Images of the specimen 42 produced by light emitted in such different

wavelengths may be captured by using an appropriate filter in conjunction with the camera 36.
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For example, and with reference now to Figures 7 and 8, a first fluorescent image 44 of a
specimen 42, in this case a cactus pad and flowers, may be obtained by using the control system 40
to activate those light sources 20 that emit light in an individual wavelength band or color that will
excite the particular fluorescent material of interest in the specimen 42. In this particular example,
the individual wavelength band or color comprised a middle or “center” wavelength of about 465
nm, with a bandwidth of about 30-35 nm. A 550 nm filter was used to capture the image 44 shown
in Figure 7, which was then combined with a visible light image of the specimen 42. The emission
at 550 nm reveals the fluorescence of the individual spines of the cactus. However, no fluorescence
ofthe flower appears at this wavelength. In contrast, a second fluorescent image 46 of the specimen
42, depicted in Figure 8, but captured with a 735 nm filter, reveals emission from the leaves of the
flowers as well as from the entire surface of the cactus pad.

A significant advantage of the excitation light source assembly of the present invention is
that it may be used to illuminate an object or specimen with light in multiple narrow bands or
colors, thereby allowing a single excitation light source assembly to be used in imaging applications
involving a wide range of fluorescent materials that are excited over a wide range of wavelengths.
Moreover, the excitation light of each individual wavelength band or color may be readily increased
and decreased in brightness by controlling the number of light sources in each lamp receptacle that
are illuminated or activated at any one time. Still further, the ability of the excitation light source
assembly to also provide broad-band illumination allows for the ready capture of conventional
reflected light images of the object or specimen, which are typically desired in most imaging
applications.

Still other advantages are associated with the paring of the lamp receptacles on opposite
sides of the central opening, in that such a paring allows for the more even illumination of the object
or specimen than would otherwise be the case if the illumination were provided by only a single
lamp receptacle.

Still yet other advantages are associated with embodiments having removable lamp
receptacles. In such embodiments, the lamp receptacles can be readily removed and replaced in the
field, thereby allowing users to conveniently and rapidly tailor the wavelength bands or colors that
may be provided by the excitation light source assembly. The present invention also dispenses with
the need to provide the illumination via fiber optic bundles, which is expensive and cumbersome.
Moreover, such fiber optic bundles must also be carefully selected so that they do not contain
materials or elements that themselves would fluoresce in use.

Having briefly described one embodiment of the excitation light source assembly of the
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present invention, as well as some of its more significant features and advantages, various
exemplary embodiments of the excitation light source assembly will now be described in detail.
However, before proceeding with the description, it should be noted that while the particular
embodiments are shown and described herein as they could be used to provide illumination over
certain wavelength ranges and in certain narrow illumination bands or colors having certain
bandwidths, the particular wavelength ranges, numbers of illumination bands, as well as the
bandwidths of the illumination bands may be varied depending on the any of a wide range of
factors, including the requirements of the particular application. Consequently, the present
invention should not be regarded as limited to the particular examples, ranges, wavelength bands,
and applications shown and described herein.

Referring back now to Figures 1-4, an excitation light source assembly 10 according to one
embodiment ofthe present invention is shown and described herein as it may be used in conjunction
with a molecular imaging system 12 of the type commonly used in the molecular imaging field. In
the particular embodiment shown and described herein, the imaging system 12 may comprise a
generally rectangularly-shaped chassis or main enclosure 48 configured to house and support the
various components and subsystems required to perform various types of molecular imaging
processes. In addition, the main enclosure 48 also may be provided with various external finish
panels 50 that cover or overlay the underlying chassis or main enclosure structure 48. In the
particular embodiment shown and described herein, the imaging system 12 is designed or
configured to be connected to separate computer system (not shown) to allow a user to operate the
imaging system 12 and view images produced by the imaging system 12 on a suitable display
system (also not shown).

The main enclosure 48 of imaging system 12 may be provided with an access door 52 that
can be moved vertically between a closed position (shown in Figure 4) and an opened position (not
specifically illustrated in the drawing figures) to allow the user to access an imaging compartment
or chamber 54 defined by the main enclosure 48, as best seen in Figure 2. The imaging
compartment 54 is sized to receive one or more objects or specimens 42 to be imaged. Objects or
specimens 42 suitable for use with the imaging system 12 include samples that may be provided in
a well plate 56, as well as living organisms (not shown). Other types of objects or specimens 42
may be imaged for other purposes as well, as would become apparent to persons having ordinary
skill in the art after having become familiar with the teachings provided herein.

Referring now primarily to Figure 2, the imaging system 12 also may include an imaging

system sub-assembly 58 having an object platform or stage 60, as well as a mounting or support
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structure 32. The object platform 60 is moveably mounted to the sub-assembly 58 so that the object
platform 60 can be moved vertically toward and away from the support structure 32, i.e., generally
in the direction indicated by arrows 62. The support structure 32 is configured to receive camera
36, control system 40, as well as various other components and systems required for operation of
the imaging system 12. However, because such various other components and systems that may
be required or desired for the operation of the imaging system 12 are not required to understand or
practice the present invention, such additional components and systems will not be described in
further detail herein.

The excitation light source assembly 10 may comprise a housing or main body 14 that
defines a central opening 16 therein, as best seen in Figure 1. The housing or main body member
14 may be mounted to a base member 30 to allow the excitation light source assembly 10 to be
readily mounted to the support structure 32 of the imaging system 12, as best seen in Figures 2 and
3. Asmentioned above, the excitation light source assembly 10 is mounted to the support structure
32 so that the central opening 16 of main body 14 is substantially aligned with the lens assembly
34 of camera 36. The arrangement is such that the field of view 38 of camera 36 is substantially
unobstructed by the housing 14 and/or central opening 16 of housing 14.

Referring now primarily to Figures 3, 5, and 6, the main body member 14 of excitation light
source assembly 10 also defines a plurality of lamp receptacles 18 therein that are arranged around
the central opening 16. Each of the lamp receptacles 18 is sized or configured to receive one or
more light sources or lamps 20 (Figures 5 and 6). In particular, the large diameter lamp receptacles
18 may be sized to receive one or more narrow-band light sources 22, as best seen in Figure 5,
whereas the small diameter lamp receptacles 18 may be sized to receive a single broad-band light
source 24, as best seen in Figure 6.

The various lamp receptacles 18 may be provided at locations on the main body member 14
so as to provide substantially uniform illumination to the object or specimen 42 provided on the
imaging platform or stage 60. In the particular embodiment shown and described herein, the main
body member 14 is provided with twenty (20) large diameter lamp receptacles 18, each of which
is provided with a plurality of narrow-band light sources 22 and, optionally, diffusers 26, and filters
28. Moreover, and as will be described in further detail below, a given large diameter lamp
receptacle 18 (such as receptacle 64), may be matched with a counterpart large diameter receptacle
18 (such as receptacle 64') on the opposite side of central opening 16. See Figure 1. Both the
receptacle 64 and its counterpart receptacle 64' may be configured to emit light of the same color

or wavelength range. Thus, when energized, each such receptacle 64 and counterpart receptacle 64'
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will emit light of the same color or wavelength range. Because each such receptacle 64 and
counterpart receptacle 64' are located on opposite sides of the central opening 16, the specimen 42
will be more evenly illuminated with this arrangement than would otherwise be the case if the light
were emitted only by a single receptacle 18.

As briefly described above, each of the small diameter receptacles 18 may be provided with
a single broad-band light source 24. The various small diameter receptacles 18 also may be
provided in spaced-apart relation around the central opening 16 of body member 14 in order to
provide substantially uniform illumination of the object 42 provided on the stage 60 when the
broad-band light sources 24 are energized.

The housing or main body member 14 may be fabricated from any of a wide range of
materials, such as metals or plastics, that would be suitable for the intended application. Generally
speaking, it will be desirable to use a material that will not fluoresce in response to the illumination
provided by the various light sources 20 provided therein, as such fluorescence of the material
comprising the main body member 14 will degrade the performance of the imaging system 12. By
way of example, in one embodiment, the housing or main body member 14 is fabricated from a
polyoxymethylene thermoplastic material, such as Delrin®. Alternatively, other materials may also
be used, as would become apparent to persons having ordinary skill in the art after having become
familiar with the teachings provided herein. Consequently, the present invention should not be
regarded as limited to a main body member 14 that is fabricated from any particular material.

With reference now primarily to Figure 5, each of the large diameter lamp receptacles 18
defined by the housing 14 of the excitation light source assembly 10 is sized or configured to
receive at least one, and preferably three (3) narrow-band light sources 22 (only two of which are
shown in Figure 5). As will be described in greater detail below, the individual narrow-band light
sources 22 may be individually activated by control system 40 to provide illumination of three (3)
different intensity levels by activating various ones of the three narrow-band sources 22 provided
to each lamp receptacle. In contrast, each of the small diameter lamp receptacles 18 may be sized
to receive a single broad-band light source 24. However, other arrangements are possible, as would
become apparent to persons having ordinary skill in the art after having become familiar with the
teachings provided herein. Consequently, the present invention should not be regarded as limited
to any particular configuration with respect to the number of light sources 20 that may be provided
to each lamp receptacle 18.

The various light sources 20, e.g., comprising narrow-band light sources 22 and broad-band

light sources 24, may be mounted to a circuit board 64 which, in turn, may be mounted or affixed
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to the main body 14, as best seen in Figures 1, 5, and 6. Circuit board 64 provides a means for
physically supporting the various light sources 20 within the lamp receptacles 18 and for electrically
connecting the light sources 20 to the control system 40. Circuit board 64 may also be provided
with any of a wide range of ancillary systems and devices, such as light source drive circuits and
connectors, to allow the light sources 20 to be activated by control system 40. However, because
such devices and systems are well-known in the art and could be readily provided by persons having
ordinary skill in the art after having become familiar with the teachings provided herein, the circuit
board 64 that may be utilized in one embodiment of the present invention will not be described in
further detail herein.

Each narrow-band light source 22 is suitable for producing excitation light having a
wavelength band or color that comprises at least the wavelength or wavelengths required to excite
or activate fluorescence in the particular material or specimen 42 to be imaged or studied. In
addition, because it will be desirable to use the imaging system 12 to image a wide range of
fluorescent materials, various ones of which may require excitation light having different colors or
wavelength bands, in one embodiment, each of the larger diameter lamp receptacles 18 defined by
the housing 14 will hold at least one, and preferably three (in one embodiment), narrow-band light
source 22 that emits light having wavelengths (i.e., a wavelength band) that is slightly different from
the wavelengths produced by the other narrow-band light sources 22 provided in others of the larger
diameter lamp receptacles 18. Stated another way, the various lamp receptacles 18 may emit light
of different colors. In this manner, then, the single housing 14 of excitation light source assembly
10 can be used to produce excitation light having wavelengths across any desired wavelength range.

In addition, and as was also mentioned above, each of the larger diameter lamp receptacles
18 (e.g., lamp receptacle 64, Figure 1) may be paired with a counterpart receptacle (e.g., lamp
receptacle 64') on the opposite side of the central opening 16 in order to provide more even
illumination of the specimen 42 provided on the imaging platform or stage 60. For example, if a
particular lamp receptacle 64 is provided with a narrow-band light source 22 that is capable of
emitting light having middle or center wavelength of about 465 nm, then its counterpart receptacle
64' should also be provided with a narrow-band light source 22 having a middle or center
wavelength of about 465 nm.

In the particular embodiment shown and described herein, the excitation light source
assembly 10 is capable of emitting excitation light in a plurality of individual bands or colors over
a wavelength range from about 430 nm to about 745 nm. Therefore, it will be generally desirable

to use for each light source 20 a comparatively narrow-band light source 22 that emits light having
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wavelengths over a fairly narrow-band. By way of example, narrow-band light sources 22 having
bandwidths in the range of about 30-35 nm can be used to advantage in the present invention. If
such narrow-band light sources 22 are used, ten (10) such narrow-band light sources 22, properly
selected, will be sufficient to cover the exemplary wavelength range. In accordance with this
objective, then, the main body member 14 is provided with twenty (20) large diameter receptacles
18 that are arranged in ten pairs of two on opposite sides of the central opening 16. The
corresponding receptacle pairs (e.g., 64 and 64', Figure 1) are then provided with narrow-band light
sources 22 of the same wavelengths so that the excitation light source assembly 10 is capable of
providing illumination in ten different narrow-band wavelength ranges or colors.

Alternatively, another embodiment of the invention may produce light having a wavelength
of 800 nm by providing one or more light sources 22 capable of producing light having wavelengths
of around 800 nm. In still another embodiment, the range could be extended to wavelengths of 900
nm or even longer by providing the excitation light source assembly 10 with light sources 22
capable of producing light having wavelengths of around 900 nm.

Each narrow-band light source 22 may comprise a light emitting diode (LED) that emits
light in the desired wavelength band, and ideally, with the desired bandwidth (e.g., of about 30-35
nm). Light emitting diodes having such narrow bandwidths (e.g., about 30-35 nm) along the desired
wavelength range (e.g., 430 nm to about 745 nm) are readily commercially available and can be
used as the narrow-band sources 22. However, it should be noted that suitable LEDs that emit or
produce light in each of the desired wavelength bands may not be available. If so, it may be
necessary to use broader-band LEDs, i.e., that emit light having wavelengths outside the desired
wavelength range. If so, such LEDs or broad-band light sources may be used in combination with
a filter element 28 to filter or remove the undesired wavelengths, as will be described in greater
detail below.

Regardless of the particular light source 22 that may be used, it is also generally preferred,
but not required, to provide a diffuser 26 within each lamp receptacle 18. the diffuser 26 may be
provided at any convenient position within lamp receptacle 18. In one embodiment, diffuser 26 is
located at a position immediately adjacent the light source 20, as best seen in Figure 5. A sleeve
66 provided in the lamp receptacle 18 may be used to support diffuser 26, although other
arrangements are possible. As its name implies, the diffuser 26 diffuses or spreads light produced
by the light source 20, thereby generally providing for more even illumination than would be
provided by the light source 22 alone.

The diffuser 26 may comprise any of a wide range of optical diffusers that are now known

12
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in the art or that may be developed in the future that are or would be suitable for the particular
application. However, because optical diffusers are well-known in the art and could be readily
provided by persons having ordinary skill in the art after having become familiar with the teachings
provided herein, the particular diffusers that may be used in one embodiment of the invention will
not be described in further detail herein.

As mentioned above, the light output characteristics of the various light sources 20 (e.g.,
LEDs) that may be utilized in the excitation light source assembly 10 may be such that it may be
required, or at least desirable, to further limit the wavelength range of excitation light produced by
each light source 20. This may be the case regardless of whether the particular light source 20
involved is a narrow-band light source 22. Accordingly, in one embodiment, each of the large
diameter lamp receptacles 18 (e.g., containing or housing the narrow-band light sources 22) may
also be provided with a filter element 28. Filter element 28 may remove or filter undesired
wavelengths produced by the light source 20, regardless of whether the light source 20 comprises
anarrow-band light source 22. Inthe particular embodiment shown and described herein, each such
filter may be positioned adjacent the diffuser 26, as best seen in Figure 5, although other
arrangements are possible.

In the particular embodiment shown and described herein, each filter element 28 may
comprise a “notch” type filter having a relatively narrow wavelength bandpass range of about 30
nm around the desired center wavelength or color. Such notch type filters are available over a wide
range of wavelengths or colors. In one embodiment of the invention, a separate notch filter 28 is
provided for each light source 22, and the notch filter wavelength is selected as appropriate for the
particular light source 22 with which it is paired. Thus, when individually activated, each light
source/filter combination will emit excitation light having a bandwidth of about 30 nm at a desired
color or wavelength band within the desired overall wavelength range (e.g., from about 430 nm to
about 745 nm).

Referring now primarily to Figure 6, the excitation light source assembly 10 may also be
provided with a plurality of small diameter lamp receptacles 18 therein that are sized to receive a
broad-band light source 24. In the particular embodiment shown and described herein, each small
diameter lamp receptacle 18 receives a single broad-band light source 24, although other
embodiments may be provided with a plurality of broad-band light sources 24 for each receptacle
18. Broad-band light source 24 may comprise any of a wide range of broad-band light sources now
known in the art or that may be developed in the future that are, or would be, suitable for the

intended application. By way of example, in one embodiment, each broad-band light source 24 may
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comprise a “white” LED of the type that are readily commercially available. In another
embodiment, one or more of the broad-band light sources 24 may be mounted at other locations
within the imaging system 12.

Each of the various light sources 20, i.e., comprising narrow-band sources 22 and broad-
band sources 24, provided in the various lamp receptacles 18 defined by the housing 14 may be
operatively connected to a control system 40 (Figure 2) via the circuit board 64. Control system 40
may be used to operate or energize the various light sources 20 to turn them on and off. In one
embodiment, each of the various light sources 20 (i.e., comprising narrow-band sources 22 and
broad-band sources 24) may be individually controlled so that a single light source 20, emitting
excitation light in a desired wavelength band or color, may be used to excite the desired fluorescent
material contained in the object or specimen 42 being studied. Alternatively, other arrangements
are possible. For example, in another embodiment, the control system 40 may operate two or more
light sources 20 simultaneously.

The excitation light source 10 may be operated as follows to capture a fluorescent image of
a specimen 42, for example a cactus pad and flowers. Once the specimen 42 has been properly
positioned on the platform or stage 60 and the imaging system 12 otherwise prepared for operation,,
the control system 40 may operate selected ones of the various light sources 20 (e.g., narrow-band
light sources 22 and broad-band light sources 24) to illuminate the specimen 42 with a desired
wavelength band or color. Camera 36 may then capture an image of fluorescing material in the
object or specimen 42. As described earlier, different fluorescent materials in the specimen 42 may
be excited or activated by illuminating the specimen 42 with light of various colors or wavelength
bands. In addition, different fluorescent materials in the specimen 42 may fluoresce or emit light
of different wavelengths even when illuminated with light of the same color or wavelength band.
Images of the specimen 42 produced by light emitted in such different wavelengths may be captured
by using an appropriate filter in conjunction with the camera 36.

For example, and with reference now to Figures 7 and 8, a first fluorescent image 44 of
specimen 42 may be obtained by using the control system 40 to activate those light sources 20 that
emit light having a middle or center wavelength of about 465 nm (and with a bandwidth of about
30-35 nm). Certain materials contained within the specimen 42 will fluoresce in response to this
excitation illumination. However, the materials may not all fluoresce or emit light of the same
wavelength. Different materials will fluoresce or emit light of different wavelengths, as is known.
The particular fluorescent image 44 depicted in Figure 7 was captured with a 550 nm filter adjacent

the camera 36 and is shown combined with a visible light image of the specimen 42. The emission
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at 550 nm reveals the fluorescence of the individual spines of the cactus. However, no fluorescence
of the flower appears at this wavelength. In contrast, the second fluorescent image 46 depicted in
Figure 8, but captured with a 735 nm filter, reveals emission from the leaves of the flowers as well
as from the entire surface of the cactus pad.

Other variations and configurations are possible for the excitation light source according to
the present invention. For example, a second embodiment 110 of an excitation light source
assembly according to the teachings of the present invention is illustrated in Figures 9-11. The
second embodiment 110 differs from the first embodiment 10 in that the second embodiment 110
comprises a plurality of lamp receptacles 118 that are removable from corresponding main bodies
114. The removable lamp receptacles 118 allow the excitation light source 110 to be readily
configured (and reconfigured) to produce light of any desired wavelength band or color by simply
removing one or more of the lamp receptacles 118 and replacing it or them with another lamp
receptacle 118 that configured to produce light in the desired wavelength band or color.

The second embodiment 110 may comprise a base member 130 to which are mounted a
plurality of main bodies 114. In the particular embodiment illustrated in Figures 9-11, the base
member 130 comprises a C-shaped member having a central opening 116. Alternatively, the base
member 130 could comprise other shapes and configurations, such as the circular shape of the first
embodiment 110. The overall configuration of the C-shaped base member 130 is such that the
central opening 116 thereof will be substantially aligned with the lens assembly 34 of camera 36
when mounted to the support structure 32 of imaging system 12. See Figures 2 and 3. As was the
case for the first embodiment 10, the arrangement of the second embodiment 110 is such that the
field of view 38 of camera 36 is substantially unobstructed by the central opening 116 of base
member 130, as well as the various light receptacles 118 associated with excitation light source
assembly 110.

With reference now primarily to Figure 10, each main body 114 may be substantially
identical to the others and may comprise an opening 115 therein sized to receive the corresponding
removable lamp receptacle 118. Main body 114 may also be configured to receive a connector
assembly 117 that is sized to removably receive a mating portion 119 provided in the removable
lamp receptacle 118. The connector assembly 117 and mating portion 119 provide physical and
electrical engagement with the removable lamp receptacle 118. Connector assembly 117 may be
electrically connected to an electrical connector assembly 165 provided in the main body 114. See
also Figure 9.

In the particular embodiment shown and described herein, each main body 114 has an

15



10

15

20

25

30

WO 2012/030981 PCT/US2011/049998

-15-

angled base portion 121 so that the each lamp receptacle 118 is angled inward, toward the central
axis 151 of the housing 114, by an angle 6, as best seen in Figure 10 (central axis 151 is shown in
a displaced position in Figure 10 for clarity). Such an arrangement allows the excitation light
produced by the various lamp receptacles 118 to roughly converge at a point on the image platform
or stage 60 where the specimen 42 is to be located during the imaging operation. Alternatively,
other arrangements for aiming or directing the lamp receptacles 118, thus excitation light emitted
thereby, could also be used, as would become apparent to persons having ordinary skill in the art
after having become familiar with the teachings provided herein.

The base member 130 and each of the main bodies 114 may be fabricated from any of a
wide range of materials (e.g., metals and plastics) that would be suitable for the intended
application. By way of example, in one embodiment the base member 130 may comprise
aluminum. Each of the main bodies 114 may be fabricated from a polyoxymethylene thermoplastic
material, such as Delrin®. Alternatively, other materials may also be used.

Connector assembly 117 and its mating portion 119 may comprise any of a wide range of
connector assemblies that are now known in the art or that may be developed in the future that are,
or would be, suitable for the particular application. However, by way of example, in one
embodiment, connector assembly 117 and its mating portion 119 may comprise a type “FGG”
connector assembly available from LEMO USA, Inc. of Rohnert Park, CA. Alternatively, other
types of connectors may be used.

Referring now to Figures 10 and 11 simultaneously, each lamp receptacle 118 may be
substantially identical to the others and may comprise first and second barrel sections 123 and 125
that may be connected or joined together by a threaded nipple or sleeve section 127. Sleeve section
127 is also configured to receive mating connector portion 119, as best seen in Figure 10. The
upper barrel section 125 may be configured to receive one or more narrow-band light sources 122
(only a single narrow-band light source 122 is illustrated in Figures 10 and 11), which may be
mounted to a circuit board 164 that is electrically connected to mating connector portion 119 via
wires (not shown) or other suitable means. Barrel section 125 may also be configured to receive
a diffuser 126 and/or a filter 128, as best seen in Figure 11. A sleeve 166 may be used to position
the diffuser 126 and/or filter 128 with respect to the light source 122. A foam spacer 131 or other
elastomeric material may be provided between circuit board 164 and sleeve 127, as best seen in
Figure 10.

The upper and lower barrel sections 123 and 125 may be fabricated from any of a wide range

of materials, such as metals or plastics, that would be suitable for the intended application.
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Consequently, the present invention should not be regarded as limited to any particular material.
However, by way of example, in one embodiment, the upper and lower barrel sections 123 and 125
are fabricated from aluminum. The aluminum may be provided with a suitable non-reflective
coating.

Still other variations are possible. For example, and with reference now to Figures 12 and
13, a third embodiment 210 of the excitation light source assembly may comprise a “C”-shaped
housing or main body 214 that defines a central opening 216. The housing 214 also defines a
plurality of lamp receptacles 218 that are arranged around the central opening, as best seen in Figure
12. The housing 214 of the excitation light source assembly 210 is also configured to be mounted
to the support structure 32 of imaging system 12, so that the lens assembly 34 of camera 36 is
generally concentric with the central opening 216 defined by the housing 214. See Figures 2 and
3. As was the case for the other embodiments, the arrangement is such that the field of view 38 of
the camera 36 is substantially unobstructed by the housing 214 and/or central opening 216 of
housing 214 of the excitation light source assembly 214.

Referring now to Figure 13, each of the lamp receptacles 218 may be provided narrow-band
light source 222 that, in one embodiment, may be mounted to a circuit board 266. A diffuser 226
may also be positioned within each of the lamp receptacles 218, generally at a position adjacent the
light source 222. Each diffuser 226 diffuses light produced by the corresponding light source 222
and may be held in position by a sleeve 266. As was the case for the other embodiments, each lamp
receptacle 218 may also be provided with a filter 228, if desired or required, to remove or filter any
undesired light wavelengths that may be produced by the light source 222.

The C-shaped housing 214 of the excitation light source assembly 210 allows each of the
lamp receptacles 218 provided therein to be conveniently angled (i.e., by an angle 6 with respect
to the central axis 251 of housing 214), so that light from the light sources 222 may be directed to
a desired area within the field of view 38 of camera 36.

The housing 214 for the excitation light source assembly 210 may be fabricated from any
of a wide range of materials, such as metals or plastics, that would be suitable for the intended
application. Consequently, the present invention should not be regarded as limited to housings
made from any particular materials. However, by way of example, in one embodiment, the housing
is fabricated as a single piece from any of a polyoxymethylene thermoplastic material, e.g., Delrin®.

Having herein set forth preferred embodiments of the present invention, it is anticipated that
suitable modifications can be made thereto which will nonetheless remain within the scope of the

invention. The invention shall therefore only be construed in accordance with the following claims:
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WHAT IS CLAIMED IS:
1. An excitation light source assembly, comprising:

a housing defining a central opening therein and a plurality of lamp receptacles
surrounding the central opening, said housing being mountable to a support structure so that
the central opening is aligned with a camera also mounted to the support structure so that
a field of view of the camera is unobstructed by said housing;

alight source positioned within each of the plurality of lamp receptacles; and

a diffuser positioned adjacent said light source positioned within each of the
plurality of lamp receptacles, each of said diffusers diffusing light produced by each
of said light sources; and

a control system operatively connected to each of said light sources positioned
within said plurality of lamp receptacles, said control system operating selected ones of said
light sources to provide a desired excitation illumination to an object within the field of

view of said camera.

2. The excitation light source assembly of claim 1 wherein at least one of said light

sources comprises a narrow-band light source that emits light having a bandwidth of about 35 nm.

3. The excitation light source assembly of claim 2 wherein said at least one narrow-

band light source comprises a light emitting diode.

4. The excitation light source assembly of claim 1, further comprising at least one filter
positioned adjacent at least one diffuser in at least one of the lamp receptacles defined by said

housing.

5. The excitation light source assembly of claim 4, wherein said at least one filter

comprises a notch filter having a wavelength bandpass range of about 30 nm.

6. The excitation light source assembly of claim 1, wherein at least one of the light

sources comprises a broad-band light source.

7. The excitation light source assembly of claim 1, wherein at least some of said

plurality of lamp receptacles comprise opposed pairs of lamp receptacles on opposite sides of said
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central opening, each opposed pair of lamp receptacles producing light of the same color.

8. The excitation light source assembly of claim 7, further comprising ten opposed pairs

of lamp receptacles on opposite sides of said central opening.

9. An excitation light source assembly, comprising:

a housing;

a first connector portion mounted to said housing;

a lamp receptacle for producing light in a first defined wavelength band; and

a second connector portion mounted to said lamp receptacle so that said lamp
receptacle can be removably engaged with said first connector portion mounted to said
housing, said housing being mountable to a support structure so that a field of view of a
camera also mounted to support structure is substantially unobstructed by said housing and

by said lamp receptacle.

10.  Theexcitation light source assembly of claim 9, wherein said lamp receptacle further
comprises:
a first barrel section adapted to receive said second connector portion; and
a second barrel section; and

a light source mounted within said second barrel section.

11.  The excitation light source assembly of claim 10, wherein said first and second
connector portions comprise respective mating electrical connector sections, and wherein said light

source is electrically connected to the electrical connector section of said second connector portion.

12. The excitation light source assembly of claim 10, further comprising a diffuser

mounted within said second barrel section at a position adjacent said light source.

13.  Theexcitation light source assembly of claim 10, further comprising a filter mounted

within said second barrel section at a position adjacent said light source.

14.  The excitation light source assembly of claim 10, wherein said housing comprises

a main body portion and a base member portion.
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15.  The excitation light source assembly of claim 10, wherein said housing comprises
a C-shaped member having a central aperture therein, said central aperture of said C-shaped
member being substantially aligned with a lens assembly of the camera, so that the field of view of

the camera is substantially unobstructed by said housing and said lamp receptacle.

16.  An excitation light source assembly, comprising:

a base member defining a central opening therein;

a plurality of first connector portions mounted to said base member at positions
around the central opening defined by said base member;

a plurality of lamp receptacles, at least some of said plurality of lamp receptacles
producing light in different wavelength bands;

a second connector portion mounted to each of said plurality of lamp receptacles,
said second connector portion being releasably engagable with a corresponding one of said
plurality of first connector portions mounted to said base member, said base member being
mountable to a support structure so that the central opening is aligned with a camera that
is also mounted to the support structure, wherein a field of view of the camera is
substantially unobstructed by said base member and said lamp receptacles engaged with said

base member.

17.  The excitation light source assembly of claim 16, further comprising a plurality of
main body members, each of said main body members being mounted to said base member, each
main body member being adapted to mount a corresponding one of said plurality of first connector
portions, each main body member having an opening therein sized to receive a corresponding one

of said plurality of lamp receptacles.

18.  The excitation light source assembly of claim 16, wherein said base member

comprises a C-shaped configuration.

19.  An assembly, comprising:
a support structure;
a camera mounted to said support structure;
an excitation light source assembly mounted to said support structure, said excitation

light source assembly comprising:
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a housing defining a central opening therein and a plurality of lamp
receptacles surrounding the central opening, said housing being mounted to said
support structure so that the central opening is aligned with said camera and so that
a field of view of said camera is substantially unobstructed by said housing;

at least one narrow-band light source positioned within at least one of the
plurality of lamp receptacles; and

a diffuser positioned adjacent said narrow-band light source positioned
within each of the plurality of lamp receptacles, each of said diffusers diffusing light
produced by each of said narrow-band light sources; and
a control system operatively connected to each of said narrow-band light sources

positioned within said plurality of lamp receptacles, said control system operating selected
ones of said narrow-band light sources to provide a desired excitation illumination to a

fluorescent material within the field of view of said camera.

20. The assembly of claim 19, further comprising a light filter positioned adjacent each
of the diffusers.

21.  The assembly of claim 19, wherein each of the lamp receptacles defined by said
housing are angled with respect to a central axis of said housing so that light emitted from each of

said narrow-band light sources is directed to a desired area within the field of view of said camera.

22. The assembly of claim 19, wherein each of said narrow-band light sources is selected

to provide desired number of illumination bands over a desired spectral range.

23. The assembly of claim 22, wherein the desired spectral range is from about 430 nm

to about 745 nm.

24, The assembly of claim 22, wherein the desired number of illumination bands is 10.

25. The assembly of claim 22, wherein each desired illumination band has a bandwidth

ranging from about 30 nm to about 35 nm.

26. The assembly of claim 19, wherein each of said narrow-band light sources comprises
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a light emitting diode.
27.  The assembly of claim 19, wherein said housing comprises a polyoxymethylene
thermoplastic material.
28. The assembly of claim 22, wherein the desired spectral range is from about 430 nm
to about 900 nm.
29. The assembly of claim 22, wherein the desired spectral range is from about 430 nm

to about 800 nm.
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EXCITATION LIGHT SOURCE ASSEMBLY

Technical Field

[0001] The present invention relates in general to systems for
exciting fluorescent materials and more particularly to systems for

exciting filuorescent materials in biomedical imaging applications.

Summaxy of the Invention

{00021 In one embodiment, a system for producing excitation
light for exciting a fluorescent material may include a support
structure having a camera mounted thereto for capturing an image of
the fluorescent material. An excitation light assembly is also
mounted to the support structure at a position adjacent the camera.
The excitation light assembly includes a housing defining a central
opening therein as well as a plurality of elongated holes
surrounding the central opening. The housing is mounted to the
support structure go that a £field of view of gaid camera is
uncbhstructed by the central opening in the housing. A narrow-band
light source is positioned within each of the elongated holes
provided within the housing. A diffuser positioned adjacent each
of the narrow-band light sources diffuses light produced by the
corresponding narrow-band light source. A control system
operatively connected tco each of the narrow-band light sources
operates selected ones of the narrow-band light socurces to provide
a desired excitation illumination to the florescent material.

{00031 Also disclosed is an excitation light socurce assembly
having a housing defining a central opening therein and a plurality
of elongated holes surrcunding the central opening. The housing is
mountable to a support structure having a camera mounted thereto so
that a field of view of the camera is unobstructed by the central
opening in the housing. A light source is positioned within each

of the plurality of elongated holes defined by the housing. A
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diffuser positioned adjacent the light source within each of the
plurality of elongated holes diffuses light produced by each of the
iight sourxces. A contrel system operatively connected to each of
the light sources operates selected ones of the light sources to
provide a desired excitation illumination to a fluorescent material

within the field of view of the camera.

Brief Deacrivtion of the Drawings

[0004] Illustrative and presently preferred exemplary
embodiments of the invention are shown in the drawings in which:
[0005] Figure 1 is a perspective view of one embodiment of an
imaging system that may be provided with an excitation light source
assembly according to the teachings of the present invention;
[0006] Figure 2 is a front view in elevation of the imaging
system of Figure 1 with the certain of the exterior and interior
panels removed to show an interior imaging region and the
excitation light source assembly of the present invention;

[0007] Figure 3 1is a perspective view of the excitation light
source assembly showing the alignment of the central opening of the
housing with a camera of the imaging system;

[0008] Figure 4 is a front view of the excitation light source
assembly showing the central opening and plurality of elongated
holes for housing the various light sources;

[0009] Figure 5 is a perspective view of a portion of th
gsupport structure with the excitation light source assembly mounted
thereto;

[0010] Figure 6 ia a cross-sectional view in elevation of the
houging of the excitation light source assembly showing the angled
relationship of the various elongated holes with respect to the
central axis of the housing; and

(6011} Figure 7 is an enlarged side view in elevation of one of

the elongated holes in the housing showing the arrangement of the

2
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light source, diffuser, and filter that wmay be utilized in one

embodiment of the invention.

Detailed Description of the Preferred Embodiments

(0012} An excitation light source assembly according to one
embodiment of the present invention is shown and described herein
as it could be used in, or comprise a portion of, an imaging system
of the type commonly used in biomedical imaging applications.
Briefly, such biomedical imaging systems may be used to capture
various types or modes of images from a biomedical object or
specimen being analyzed. Common image types or modes that may be
captured by such devices inciude vigible light images, wherein
vigible light reflected by the object or specimen is captured by a
camera associated with the imaging system. In another imaging
mode, the wvisible light comprises light that is emitted by the
object itgelf. 1In such cases, the emitted light may be generated
by a bio-luminescence process, a fluorescence process, or by a
combination therecf. As is known, light emission by fluorescence
results from the prior or simultaneous exposure of the fluorescent
material to excitation light of suitable wavelength. Not all
fluorescent materials will fluoresce or emit light in response to
excitation light of the same wavelength. Congeguently, the
wavelength of the particular excitation light must be selected so
that it will excite the particular fluorescent material inveolved.
{0013] Because most biomedical imaging systems seek to detect
fluorescence from a wide range of flucorescent materials, most such
imaging systems are provided with excitation light sourcesg that can
be coperated to illuminate the flucorescent material with excitation
light of the appropriate wavelength. Unfortunately, however, most
excitation light sources tend to be expensive and/or difficult to
implement in use, and gystems are constantly being sought that

improve on existing systems.
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[0014] Referring now primarily to Figures 1-5, an excitation
light source assembly according to one embodiment of the present
invention is shown and described herein as it may be used in
conjunction with an imaging system of the type commonly used in the
biomedical imaging field. In the particular embodiment shown and
described herein, the imaging system may comprise a generally
rectangularly-sghaped housing that defines an imaging chamber
therein that is configured to hold the object or specimen to be
studied and imaged. In many instances, the cbject or gpecimen will
contain cone or more different kinds of fluorescent materials.
{0015} The housing may be provided with a door therein that may
be moved between an opened and closed posgition. When in the opened
poaition, the door will allow a user (not shown) to readily add or
remove the object or specimen to or from an imaging platform or
stage provided within the chamber. When the dcor is closed, it
provides a light-tight seal that substantially prevents ambient or
external light from entering the chamber. In the particular
embodiment shown and described herein, the imaging system is
provided with a camera that is wmounted to a top plate or support
structure associated with the imaging system. The camera defines
a field of view {(not illustrated in the drawing figures) that may
be substantially coextensive with the imaging platform or stage,
thereby allowing the camera to capture an image of the object or
gpecimen and/or the fluorescent material associated with the object
or gpecimen.

0016} In the embodiment shown and described herein, the
excitation light source azsembly may also be mounted to the top
plate or support structure of the imaging system. In one
embodiment, the excitation light source assembly comprises a “C7-
shaped housing that defines a central opening. The housing also
defines a plurality of slongated holes that are arranged around the

central opening, as best seen in Figures 3-6. The housing of the
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excitation light source assembly 1s mounted to the support
structure s¢ that the camera is located within the central opening
defined by the housing. The arrangement is such that the field of
view of the camera isg substantially uncbstructed by the housing
and/or central opening of the housing of the excitation light
gource assembly. As will be described in greater detail below, a
light source (typically a mnarrow-band light source) may be
positioned or mounted in each of the elongated holes provided in
the housing. A diffuser may also be positioned within each of the
elongated holes, generally at a positicon adjacent the light source.
Each diffuser diffuses light produced by the corresponding light
source. In addition, and as will be described in greater detail
below, each elongated hole may also be provided with a filter, if
desired or required, to remove or filter any undesired light
wavelengths that may be produced by the light source or narrow-band
light source.

[0017] Referring now primarily to Figure 6, the C-shaped housing
of the excitation 1light source agsembly allows each of the
elongated holes provided therein to be conveniently angled (i.e.,
with respect to the central axis of the housing), so that light
from the light sources may be directed to a desired area within the
field of view of the camera--that is, directed to a desired area of
the imaging platform or stage so that a desired portion of the
obiect or specimen provided thereon (i.e., the fluorescent
material) will be properly illuminated by the excitation light
produced by the excitation light source aszsembly.

[0018] In the particular emboediment shown and described herein,
each of the elongated holes defined by the housing are each angled
inward, toward the central axis of the housing, by an angle B, as
best seen in Figure 6. Such an arrangement allows the excitation
light produced by the varilous light sources provided within the

various holes to roughly converge at a point on the central axis
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some distance “L” from the excitation light source assembly. The
distance L will generally correspond to the position of the object
being imaged. Alternatively, other arrangements for aiming or
directing elongated openings, thus excitation light emitted
thereby, could also be uged, as would become apparent to persons
having ordinary skill in the art after having become familiar with
the teachings provided herein.

{0019} The housing for the excitation light source assembly may
be fabricated from any ¢of a wide range of materialeg, such as metals
or plastics, that would be suitable for the intended application.
Conseguently, the present invention should not be regarded as
limited to housings made from any particular materials. However,
by way of example, in one embodiment, the housing is fabricated as
a single piece from any of a polyoxymethylene thermoplastic
material, e.g., Delrin®.

[0020] As mentioned above, esach of the elongated hcoles defined
by the housing of the excitation light socurce assembly is
configured to receive a light source suitable for producing
excitation light having a wavelength band that comprises at least
the wavelength or wavelengths required to excited fluorescence in
the particular fluorescent material to be imaged or studied. In
addition, because it will be desirvable to use the imaging system
with a wide range of fluorescent materials, various ones of which
will require excitation light having different wavelengths or
wavelength bands, in one embodiment, each of the elongated holes
defined by the housing will hold a narrow-band light source that
emits light having wavelengths (i.e., a wavelength band} that is
slightly different from the wavelengths produced by the other light
sources. That 1g, the single housing of the excitation light
gource assenbly can be used to produce excitaticon light having

wavelengths across any desired band.
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[0021] By way of example, in one embodiment, the excitation
light source assembly is capable of emitting excitation light over
a wavelength range from about 430 nanometers (nm) to about 745 nm.
Therefore, it will be generally desirable to use for each light
gource a comparatively “narrow-band’ light sgource that emits
wavelengths over a fairly narrow band. Generxally speaking, narrow-
band light sources having wavelength bands in the range of about 30
nm to about 35 nm could be used to advantage 1in the present
invention. If such narrow-band light sources are used, ten (10)
such narrow-band light sources, properly selected, and positioned
in the ten (10} elongated holes defined by the C-ghaped housing
will be sufficient to cover this excitation light range.

[o022] 5till referring to Figure 6, each narrow-band light
source provided in each elongated hole should be selected to cover
a specific wavelength range or band within the desired overall
wavelength range or band (e.g., 430-745 nm) desired to be covered
by the excitation light source assembly. Generally speaking, light
emitting dicdes (LEDs) that emit light in variocus narrow wavelength
bands (e.g., bands having widths of about 30-35 nm)are available.
Accordingly, various narrow-band LED light scurces may be selected
to cover the desired wavelength range. However, in this regard it
ghould be noted that suitable LEDs that emit or produce light in
each of the desired wavelength bands may not be available . If =o,
it may be necessary to use broader-band LEDs, i.e., that emit light
having wavelengths outside the desired wavelength range. If so,
gsuch LEDz or broad-band light sources may be used in combination
with a filter element to filter or remove the undesgired
wavelengths, as will be described in greater detail below.

[0023] The wvaricus LEDs that may be used with the present
invention may comprige any of a wide range of LEDs that are now
known in the art or that may be developed in the future that

produce light in the desired wavelength ranges. However, because
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such LEDg are well-known in the art and could be readily provided
by persons having ordinary skill in the art after having become
familiar with the teachings provided herein, the particular LEDs
that may be utilized in one embodiment of the invention will not be
described in further detail herein.

[0024] It is also generally preferred, but not required, to
provide a diffuser within each elongated opening, generally at a
position immediately adjacent the light source. As its name
implies, the diffuser diffuses light produced by the light source,
thereby generally providing more even illumination of the object
{i.e., fluorescent material)than that provided by the light source
alone. The diffuser may comprise any of a wide range of optical
diffusers that are now known in the art or that may be developed in
the future that are or would be sguitable for the particular
application. However, because optical diffusers are well-known in
the art and could be readily provided by persons having ordinary
skill in the art after having become familiar with the teachings
provided herein, the particular diffusers that may be used in one
embodiment of the invention will not be described in further detail
herein.

[0025] As briefly mentioned above, the light cutput
characteristics of the various light sources (e.g., LEDg) that may
be utilized in the excitation light source assewbly may be such
that it is reguired, or at least desirable, to further limit the
wavelength range of excitation light produced by each light source.
This may be the case regardless of whether the particular light
source invoelved is a “narrow-band” light scurce. Accordingly, in
one embodiment, each elongated hole defined by the housing may also
be provided with a filter element therein that is configured to
remove or filter undesired wavelengths produced by the
corresponding light source. In the particular embodiment shown and

described herein, each such filter may be positioned adjacent the
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diffuser, as best seen in Figures 6 and 7. Alternatively, other
arrangements are possible.

[o026] In the particular embodiment shown and described herein,
each filter element comprises a “notch” type filter having a
relatively narrow wavelength bandpass range of about 30 nm. Such
notch type filters are available over a wide range of wavelengths.
In one embodiment of the invention, a separate notch filter is
provided for each light source, narrow-band or otherwise and the
notch filter wavelength is selected as appropriate for the
particular light asource with which it is paired. Thus, when
individually activated, each light source/filter combination will
emit excitation light having a bandwidth of about 30 nm somewhere
within the desired overall wavelength range {(e.g., from about 430
nm to about 745 nm) desired to be covered by the excitation light
source aasembly.

{00271 Each of the various light sources provided in the
elongated holes defined by the housing may be operatively connected
to a control system (not shown) suitable for operating the various
light sources, i.e., turning them “con” and “off.” In one
embodiment, the light sources may be individually controlled, so
that a single light source, emitting excitation light in a single
wavelength range or band, may be used to excite the desired
fluorescent material contained in the object or specimen being
studied. Alternatively, other arrangements are possible. For
example, in another embodiment, the control system may operate two
or more light sources simultaneously. Such an operational mode may
be used to simultaneously excite two or more different kinds of
flucrescent materials, which will then fluoresce. 8till other
arrangements and variations are possible, as would become apparent
to persons having ordinary skill in the art after having become
familiar with the teachings provided herein. Consequently, the

present invention should not be regarded as limited to the
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particular elements, applications, and methods shown and described
herein.

[0028] Having herein set forth preferred embodiments o<f the
present invention, it is anticipated that suitable modifications
can be made thereto which will nonetheless remain within the scope
of the invention. The invention shall therefore only be construed

in accordance with the following claims:
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National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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CLAIMS:
1. An assembly, comprising:
a support structure;
a camera mounted to said support structure;
an excitation light source assembly mounted to said
support sgtructure, said excitation light source assembly
comprising:

a housing defining a central opening therein and a
plurality of elongated holes surrcunding the central
opening, said housing being mounted to said support
structure sc that the central opening is aligned with
said camera, so that a field of view of said camera is
unobstructed by said housing;

a narrow-band light source positioned within each of
the plurality of elongated holeg; and

a diffuser positioned adjacent said narrow-band
light source positioned within each of the plurality of
elongated holes, each of said diffusers diffusing light
produced by each of said narrow-band light sources; and
a control system operatively connected to each of said

narrow-band light sources positioned within said plurality of
elongated holes, said control system operating selected ones
of said narvow-band light sources to provide a desired
excitation illumination to a fluorescent material within the

field of view of said camera.

2. The assembly of claim 1, further comprising a light

filter positioned adjacent each of the diffusers.

3. The assembly of claim 1, wherein each of the elongated
holes defined by said housing are angled with respect to a central

axig of said housing so that light emitted £from each of said

i1
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narrow-band light scurcesg is directed to a desired area within the

field of view of said camera.

4., The assembly of claim 1, wherein each of said narrow-band
light sources ig selected to provide desired number of illumination

bands over a desired spectral range.

5. The agsembly of claim 4, wherein the desired spectral

range is from about 430 nm to about 745 nm.

6. The agsembly of claim 4, wherein the desired number of

illumination bands is 10.

7. The assembly of claim 4, wherein each desired
illumination band has a spectral width ranging from about 30 nm to

about 35 nm.

8. The assembly of claim 1, wherein each of said narrow band

light scurcesg comprises a light emitting dicde.

g. The asgsembly of claim 1, wherein said housing comprises

a polyoxymethylene thermoplastic material.

16. The assembly of claim 9, wherein said polyoxymethylene

thermoplastic material comprises Delrin.

11. An excitation light source assembly, comprising:

a housing defining a central opening therein and a
plurality of elongated holes surrounding the central opening,
said housing being mountabkle to a support structure so that

the central opening is aligned with a camera also mounted to
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the supporxt structure, so that a field of view of the camera
is unobstructed by said housing;
a light socurce positioned within each of the
plurality of elongated holes; and
a diffuser positioned adjacent said light source
posgiticoned within each of the plurality of elongated
holes, each of said diffusers diffusing iight produced by
each of said light sources; and
a control system operatively connected to each of said
light sources positioned within said plurality of elongated
holeg, said control system operating selected ones of said
light sources to provide a desired excitation illumination to

an object within the field of view of said camera.

12. The excitation light source assembly of claim 11 wherein
at least one of said light sources comprises a narrow-band light

gource that emits light in a wavelength range of about 35 nm.

132. The excitation light source assembly of claim 12 wherein
said at least one narrow-band light source comprises a light

emitting diode.

14. The excitation light scurce agsembly of claim 11, further
comprising at least one light filter pogitioned adijacent at least
one diffuser in at least one of the elongated holes defined by said

housing.

15. The excitation light source assembly of c¢laim 14, wherein
said at least one light filter comprises a notch filter having a

wavelength bandpass range of about 30 nm.
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ABSTRACT OF THE DISCLOSURE

An excitation light socurce assembly having a housing defining
a central opening therein and a plurality of elongated holes
surrounding the central opening. The housing ig mountable to a
gupport structure having a camera mounted thereto go that a field
of view of the camera is unobstructed by the central opening in the
housing. A light source is positioned within each of the plurality
cf elongated holes defined by the housing. A diffuser pogitioned
adjacent the light source within each of the pluralitv of elongated
holeg diffuses light produced by each of the light sources. A
control system operatively connected to esach of the light scurces
cperates selected ones of the light sources to provide a desired
excitation illumination to a fluocrescent material within the field

of view of the camera.

14
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European Patent Office
it o Postbus 5818
Kinspiin 2280 HV RIJSWIJK
Patent Office ?ETH;HIEA%DS?; —
al. +31 -
Diffce auraplan Fax +31 ED;?O 340-3016
this communication:
DAHL. Bruce E. Tel.:+31 (0)70 340 45 00

Fennemore Craig, P.C.
1700 Lincoln Street

Suite 2900

Denver, Colorado 80203
ETATS-UNIS D'AMERIQUE

Date
11.01.13

Reference Application No /Patent No.
11822574.7 - 1240 PCT/US2011049998

Applicant/Proprietor
Spectral Instruments Imaging, LLC

Entry into the European phase before the European Patent Office

The following information describes the procedural steps required for entry into the European phase
before the European Patent Office (EPO). You are advised to read it carefully because failure to take the

necessary action in due time can lead to a loss of rights.

1. The above mentioned international patent application has been given the European application
No. 11822574.7.

2. Applicants without a residence or their principal place of business in an EPC Contracting State
may themselves initiate European processing of their international applications, provided they do so

before expiry of the 31st month from the priority date.

During the European phase before the EPO as designated or elected Office, however, such applicants

must be represented by a professional representative (Art. 133(2) and Art. 134(1) and (8) EPC).

Where, at the expiry of the time period laid down in Rule 163(5) EPC, the requirements of Article
133(2) EPC have not been complied with, the European patent application will be refused, pursuant to

Rule 163(6) EPC.

Please note that a professional representative authorised to act before the EPO and who acted for the
applicant during the international phase does not automatically become the representative for the
European phase. Applicants are therefore strongly advised to appoint in good time any representative
they wish to initiate the European phase for them; otherwise the EPO has to send all communications

directly to the applicant.

3. Applicants with a residence or their principal place of business in an EPC Contracting State are
not obliged to appoint for the European phase a professional representative authorised to act before

the EPO. However, in view of the complexity of the procedure it is recommended that they do so.

4. Applicants and professional representatives are also strongly advised to initiate the European phase
using EPO Form 1200. It is available free of charge from the EPO or via the EPO website at
www.epo.org. Similarly, it can be or generated with the Online Filing software, obtainable free of

charge from the EPO (www.epoline.org) The use of the form is not compulsory.
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5. Where the EPO acts as designhated or elected Office (Art. 22(1) and (3) and 39(1) PCT), to enter the
European phase before the EPO, the following acts must be performed by the applicant within
31 months from the date of filing of the international application or (where applicable) the earliest
priority date:

a) Supply a translation of the international application into an EPO official language, if the
International Bureau did not publish the application in such language (Art. 22(1) PCT and
R. 159(1)(a) EPC);

b) Specify the application documents, as originally filed or as amended, on which the European
grant procedure is to be based (R. 159(1)(b) EPC);

¢) Pay the filing fee and, where applicable, the additional fee for a European patent application
comprising more than 35 pages (R. 159(1)(c) EPC, Art. 2, items 1, 1a Rules relating to Fees);

d) Pay the search fee where a supplementary European search report has to be drawn up
(R. 159(1)(e) EPC);

e) Pay the designation fee if the time limit laid down in Rule 39(1) EPC (i.e. six months after
publication of the international search report) has expired before the 31-month period pursuant
to Rule 159(1) EPC (R. 159(1)(d) EPC);

f)  File the written request for examination and pay the examination fee if the time limit laid down
in Rule 70(1) EPC has expired before the 31-month period pursuant to Rule 159(1) EPC
(R. 159(1)(f) EPC);

g) Pay the renewal fee in respect of the third year, if the fee has fallen due (see Rule 51(1) EPC)
before expiry of the 31-month period pursuant to Rule 159(1) EPC (R. 159(1)(g) EPC);

h)  File, where applicable, the certificate of exhibition referred to in Article 55(2) and Rule 25 EPC
(R. 159(1)(h) EPC);

i) Pay the claims fees for the sixteenth and each subsequent claim when the application
documents on which the European grant procedure is to be based comprise more than fifteen
claims (R. 162(1) EPC). For applications entering the European phase on or after 1 April 2009,
a higher amount is payable for the 51st and each subsequent claim (Decision of the
Administrative Council of 14 December 2007 amending the Rules relating to Fees, OJ EPO
2008, 10).

If either the translation of the international application or the request for examination is not filed in time,
or if the filing fee, the additional fee, the search fee, the designation fee or the examination fee is not
paid in due time, the application shall be deemed to be withdrawn (R. 160(1) EPC).

6. Payment of fees

An up-to-date guidance for the payment of fees, expenses and prices and a list of the euro accounts of
the European Patent Organisation are published in each issue of the Official Journal of the EPO. The
guidance includes inter alia a reference to the latest version of the Schedule of fees and expenses
where the amounts of fees are set out.

The Schedule of fees and expenses, published as a Supplement to the Official Journal of the EPO, is
also available on the EPO website (www.epo.org) and can be found under
www.epo.org/schedule-of-fees, which allows the viewing, downloading and searching for individual
fee amounts, both current and previous.

Applicants should always check the fee amounts applying at the time of payment.
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Payments can be validly made by any person. Permissible methods of payment are laid down in Article
5 Rules relating to Fees. Please note that payment cannot be made by cheque sent to the EPO.

For information on the caleulation of the additional fee for applications comprising more than 35 pages,
see Notice from the European Patent Office dated 26 January 2009 concerning the 2009 fee structure
(OJ EPO 2009, 118), Notice supplementing the notice from the European Patent Office dated 26
January 2009 concerning the 2009 fee structure (OJ EPO 2009, 338) and Guidelines for Examination
in the EPO, April 2010, A-lll, 13.2.

For an overview of search and examination fees, see Notice from the European Patent Office dated 8
February 2010 (OJ EPO 2010, 133). Fee information is also published on the EPO website under
www.epo.org/fees.

7. Restoration of priority right

Where the international application contains a priority claim to an eatlier application and it has been
filed within two months from the expiration of the 12-month priority period, a request for restoration
before the EPO as designated Office (R. 49fer.2 PCT) applies under the following circumstances:

a) No request for restoration filed before the receiving Office (RO) during the international phase
(R. 26bis.3 PCT)

b) Negative decision by the RO irrespective of the criterion applied (due care/ unintentionality)
) Positive decision by the RO based on the unintentionality criterion.

For a request to be admissible, it must be filed and the requisite fee must be paid (R. 49ter.2(b)(iii) and
R. 49ter.2(d) PCT) within one month from the applicable time limit under Article 22 PCT for entering the
regional phase (R. 49ter.2(b)(i) PCT). The request for restoration also needs to state the reasons for
the failure to file the international application within the pricrity period (Rule 49ter.2(b)(ii) PCT).

8. If the applicant had appointed a representative during the application's international phase, the present
Form will be sent to the representative, asking him to inform the applicant accordingly.
All subsequent communications will be sent to the applicant, or - if the EPO is informed of his
appointment in time - to the applicant's European representative.

9. For more details about time limits and procedural acts before the EPO as designated or elected Office,
see the EPO brochure "How to get a European patent”, Guide for applicants - Part 2, PCT procedure
before the EPO - "Euro-PCT".

This brochure, the list of professional representatives before the EPO as well as Form 1200 are
available on the Internet under www.epo.org.
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Europdisches

ey Ent% into the European phase
Q as designated or elected Office)

Patent Office (EP

Office européen

des brevets To the European Patent Office

European application humber EP11822574.7

PCT application number PCT/US2011/049998
PCT publication number WO2012030981
Applicant's or representative's reference P102377EP51
International Filing Date 31.08.2011
International Searching Authority (ISA) us

International Preliminary Examining Authority (IPEA)

not applicable

1.

Applicant

Indications concerning the applicant(s) are contained in the international
publication or were recorded by the International Bureau after the international
publication.

Changes which have not yet been recorded by the International Bureau are set
out here:

i
[]

. Representative

This is the representative who will be listed in the Register of European Patents
and to whom notifications will be made

Representative 1

Representative 2

Name:
Company:

Address of place of business:

Telephone:
Fax:

e-mail:

Name:
Company:

Address of place of business:

Telephone:
Fax:

e-mail:

Clarke, Mr. Geoffrey
Avidity IP

Kestrel House
Falconry Court
Baker's Lane

Epping, Essex, CM16 5DQ
United Kingdom

+44 (0)1992 561756

+44 (0)1992 561934

mail@avidity-ip.com

Wilkinson, Dr. Marc
Avidity IP

Kestrel House
Falconry Court
Baker's Lane

Epping, Essex, CM16 5DQ
United Kingdom

+44 (0)1992 561756

+44 (0)1992 561934
mail@avidity-ip.com

3. Authorisation

An individual authorisation is attached.

A general authorisation has been registered under No:

A general authorisation has been filed, but not yet registered.

The authorisation filed with the EPO as PCT receiving Office expressly includes

the European phase.

4. Request for examination

Examination of the application under Art. 94 EPC is hereby requested. The

examination fee is being (has been, will be) paid.

P102377EP51

X | OOt
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Request for examination in an admissible non-EPO language:

The applicant waives his right to be asked under Rule 70(2) EPC whether he
wishes to proceed further with the application.

1]

5. Copies
Additional copies of the documents cited in the supplementary European search
report are requested.

Number of additional sets of copies

6. Documents intended for proceedings before the EPO

Number of claims on entry into the European phase:
6.1 Proceedings before the EPO as designated Office (PCT I) are to be based on
the following documents:

the application documents published by the International Bureau (with all claims,
description and drawings), where applicable with amended claims under Art. 19
PCT

unless replaced by the amendments attached.

Where necessary, clarifications should be attached as ‘Other documents’

6.2 Proceedings before the EPO as elected Office (PCT Il) are to be based on the
following documents:

the documents on which the international preliminary examination report is based,
including any annexes

unless replaced by the amendments attached.

Where necessary, clarifications should be attached as ‘Other documents’

If the EPO as International Preliminary Examining Authority has been supplied
with test reports, these may be used as the basis of proceedings before the EPO.

6.3 A copy of the results of the search carried out by the authority with which the
previous application(s) whose priority is claimed was (were) filed is attached (R.
141(1) EPC).

6.4 The applicant waives his right to the communication under Rules 161(1) or (2)
and 162 EPC.

10

O

7. Translations
Translations in one of the official languages of the EPO (English, French, German)
are attached as crossed below:
* In proceedings before the EPO as designated or elected Office (PCT I + /1):
Translation of the international application (description, claims, any text in the

drawings) as originally filed, of the abstract as published and of any indication
under Rule 13bis.3 and 13bis.4 PCT regarding biological material

Translation of the priority application(s) (to be filed only at the EPO's request,
Rule 53(3) EPC)

It is hereby declared that the international application as originally filed is a
complete translation of the previous application (Rule 53(3) EPC)

* In addition, in proceedings before the EPO as designated Office (PCT |):

Translation of amended claims and any statement under Art. 19 PCT, if the
claims as amended are to form the basis for the proceedings before the EPO
(see Section 6).

* In addition, in proceedings before the EPO as elected Office (PCT /]):
Translation of annexes to the international preliminary examination report

O oo oo o0 o ol

[]

8. Biological material

The invention uses and/or relates to biological material deposited under Rule 31
EPC.

The particulars referred to in Rule 31(1)(c) EPC (if not yet known, the depositary
institution and the identification reference(s)) [number, symbols, etc.] of the
depositor) are given in the international publication or in the translation submitted
in Section 7 on:

page(s) / line(s)
The receipt(s) of deposit issued by the depositary institution
is (are) enclosed.

will be filed later.

P102377EP51

[]

10
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Waiver of the right to an undertaking from the requester pursuant to Rule 33(2)
EPC attached.

9. Nucleotide and amino acid sequences
The international application discloses nucleotide and/or amino acid sequences.

9.1 The sequence listing was filed under Rule 5.2(a) PCT, or furnished to the
EPO as ISA under Rule 13ter.1(a) PCT, or is otherwise available to the EPO, in
computer-readable format in accordance with WIPO ST.25.

9.2

The sequence listing is attached in computer-readable format in accordance with
WIPO Standard ST.25

The sequence listing is attached in PDF format.

The sequence listing does not include matter which goes beyond the content of
the application as filed.

1]

10. Designation fees
All the contracting states party to the EPC at the time of filing of the international
patent application and desighated in the international application are deemed to
be designated (see Article 79(1) EPC).
The following states, which were contracting states to the EPC at the time of filing
of the international application, are designated:

AL AT BE BG CH&LICY CZDEDKEEES FIFRGBGRHRHUIEISITLT LU
LV MC MK MT NL NO PL PT RORS SE SI SKSM TR

> | O O

11. Extension of the European patent
This application is deemed to be a request to extend the European patent
application and the European patent granted in respect of it to all the
non-contracting states to the EPC designated in the international application and
with which extension agreements are in force on the date on which the
international application is filed. However, the extension only takes effect if the
prescribed extension fee is paid.

Itis currently intended to pay the extension fee for the following states:

Note: Under the automatic debiting procedure, extension fees will only be debited
for states indicated here, unless the EPO is instructed otherwise before expiry of the
period for payment.

12. List of enclosed documents
Description of document Original file name Assigned file name

1 |Combined Amendments P102377EP51cl.pdf AMSPECEPO-1.pdf

2 |Sheet of Additional Representatives Additional Reps as at 21 02 13.pdf OTHER-1.pdf

3 |Letter regarding amended claims P102377EP51L1.pdf OTHER-2.pdf
13. Mode of payment: Debit from deposit account ﬁ

Currency EUR

The European Patent Office is hereby authorised, to debit from the deposit

account with the EPO any fees and costs indicated on the fees page.

Deposit account number 28050142

Account holder Avidity IP

14. Any refunds should be made to the following EPO deposit account:
Number and account holder

B

Avidity IP, 28050142

15. Fees
Factor/reducti Fee schedule Amount to be paid
on applied
15-1 002 Fee for a European search - Applications filed on/after -190 1165.00 975.00
01.07.2005
15-2 005e Designation fee - For all contracting States designated for 1 555.00 555.00
applications filed on/after 01.04.2009
15-3 006 Examination fee - For applications filed on/after 01.07.2005 1 1555.00 1 555.00
15-4 020 Filing fee - entry EP phase - online 1 115.00 115.00
15-5 520 Additional filing fee for the 36th and each subsequent page 0 14.00 0.00
P102377EP51
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- entry into EP phase

EUR \ 3 200.00

Additional Representatives
(Representative)

A list of additional

representatives is attached to
this form.

Total:
16. Annotations
16-1. Note (for EPO) (EP Phase)
17. Signature(s) of applicant(s) or representative
Place: Cambridge, UK.
Date: 19 March 2013
Signed by: GB, avidity IP, M. Wilkinson 27785
Capacity: (Representative)
P102377EP51
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Table for section 6 of Form 1200.3

In accordance with the Notice from the European Patent Office dated 26 January 2009 concerning the 2009 fee structure (OJ EPO 2009, 118,
and Guidelines for Examination in the EPO, April 2009, A-lll, 13.2), the amount of the additional fee (Art. 2, item 1a, Rules relating to Fees) for
the pages of this European patent application is calculated as follows:

Documents intended for proceedings before the EPO (R. 159 (1) (b) EPC) and for calculating the additional fee

(Art. 2, item 1a, RFees):

Page(s) from ... to ... Nu;)‘r;t;«;rsof
Description: International application as published 1-16 16
Claims: Amendments filed on entry into European 17-18 2
phase
Drawings: International application as published 2233 12
Abstract: Default count: one page 1
Total number of pages 31
Fee-exempt pages (Art. 2, item 1a, RFees) -35
Number of pages to be paid for 0

(x 14 EUR per page)

Total amount payable

EUR

0

P102377EP51
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Additional Representatives:-

BIZLEY, RICHARD EDWARD
CLARKE, GEOFFREY HOWARD
CONNELL, MARK

LEGG, JAMES CHRISTOPHER
LONGLAND, EMMA LOUISE
ROBERTS, SCOTT ANTHONY

WILDING, JAMES ROGER

Additional Sheet

BLANCE, STEPHEN JOHN

COLE, WILLIAM GWYN
LAWRENCE, MALCOLM GRAHAM
LEONI, RICHARD PIETRO
MOFFAT, JOHN ANDREW
TURNBULL, ALEXANDER JAMES

WILKINSON, MARC GEORGE

All of:

Avidity IP
Kestrel House
Falconry Court
Baker’s Lane
Epping
Essex
CM16 5DQ
United Kingdom

92



PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)

Applicant’s or agent’s file reference FOR FURTHER ACTION See item 4 below

SPEC-4PCT

International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2011/049998 31 August 2011 (31.08.2011) 01 September 2010 (01.09.2010)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
SPECTRAL INSTRUMENTS IMAGING, LLC

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.1(a).

2. This REPORT consists of a total of 8 sheets, including this cover sheet.

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a
reference to the international preliminary report on patentability (Chapter I) instead.

3. This report contains indications relating to the following items:

Box No. I Basis of the report

Box No. II Priority

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or

industrial applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited
Box No. VII Certain defects in the international application
Box No. VIII Certain observations on the international application

OO0 XO OO

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from
the priority date (Rule 44bis .2).

Date of issuance of this report
05 March 2013 (05.03.2013)

The International Bureau of WIPO Authorized officer

34, chemin des Colombettes

1211 Geneva 20, Switzerland Phlllppe Bécamel
Facsimile No. +41 22 338 82 70 e-mail: ptOl.pct@wipo.int

Form PCT/IB/373 (January 2004)
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PCT/US2011/049998 22.12.2011

PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: BRUCE DAHL PCT
FENNEMORE CRAIG, P.C.
1 LN STR
S{JOIg)'EL I;lg%g STREET WRITTEN OPINION OF THE
DENVER. CO 80203 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
Date of mailing
(day/month/year) 2 2 D E C 2011
Applicant’s or agent’s file reference FOR FURTHER ACTION
SPECAPCT See paragraph 2 below
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2011/049998 31 August 2011 01 September 2010

International Patent Classification (IPC) or both national classification and IPC
IPC(8) - G0O3B 15/02 (2011.01)

USPC - 362/11

Applicant SPECTRAL INSTRUMENTS IMAGING, LLC

1. This opinion contains indications relating to the following items:
@ Box No. I Basis of the opinion

D Box No.Il  Priority

D Box No. IIl  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
D Box No. IV Lack of unity of invention

m Box No. V  Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

D Box No. VI  Certain documents cited
D Box No. VII Certain defects in the international application

E] Box No. VIII Certain observations on the interational application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/US | Date of completion of this opinion Authorized officer:
Mail Stop PCT, Attn; ISA/US .
Commissioner for Patents 12 December 2011 Blaine R. Copenheaver
P.O. Box 1450, Alexandria, Virginia 22313-1450
o PCT Helpdask: 571-272-4300
Facsimile No. 571-273-3201 PCT OSP: 571-272-7T74

Form PCT/ISA/237 (cover sheet) (July 2011)
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PCT/US2011/049998 22.12.2011

WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2011/049998
Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of?
m the international application in the language in which it was filed.

D a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)
D on paper

D in electronic form

b. (time)
D in the international application as filed
D together with the international application in electronic form

D subsequently to this Authority for the purposes of search

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished. the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 1-29 YES
Claims None NO
Inventive step (IS) Claims None YES
Claims 1-29 NO
Industrial applicability (1A) Claims 1-29 YES
Claims None NO

2. Citations and explanations:

Claims 1-4, 6-8, 19-26, 28-29 lack an inventive step under PCT Article 33(3) as being obvious over Pohlert et al., hereinafter referred to as
Pohlert, in view of Kelly and further in view of Nomura.

Regarding claim 1, Pohlert teaches a stand-mounted light panel for natural illumination in film, television or video (title) and further teaches
a central opening (103, fig. 1; 303 figs. 4-5) having a plurality of lamp receptacles (lamp segment 306, fig. 4; panel frame or frame,
abstract, fig. 47a, pars. 0179-0180, receives the LEDs; also see figs. 48a-50b) surrounding the central opening (303, fig 4; 3803, fig. 38A),
the structure being mountable to a support structure (330, fig. 3) so that the central opening being aligned with a camera (fig. 1 shows
this aspect) also mounted to the support structure (330, fig. 3), so that the field of view of the camera is unobstructed, and a light source
(lamps, fig. 2, LEDs or lamps 305, fig. 4; 4705 fig. 47a, para. 0180) positioned within each of the plurality of lamp receptacles (lamp
segment 306, fig. 4; panel frame or frame, abstract, fig. 47a, pars. 0179-0180, receives the LEDs; also see figs. 48a-50b), a diffuser (5029,
fig. 5a; 1205 fig. 12; 795, 876 in figs 7-8, teach that lens elements spreading the light; this is interpreted as meaning diffusing; paras
0119-0120) positioned adjacent the light source positioned within each of the plurality of lamp receptacles (figs. 4 shows a plurality of lamp
segments 306 which contain a plurality of light sources 305; fig. 50a shows the a diffuser 5029 which locate within each lamp panel 4702,
4802, figs. 47a; 50a-50b), each of the diffusers diffusing light produced by each of the light sources (abstract, para. 0023 teaches the
diffusion lens being integrated with the lighting panel (receptacle); 795, 876 in figs 7-8, teach that lens elements spreading the light; this is
interpreted as meaning diffusing; paras 0119-0120), and a control system (212, fig. 2, para. 0094; and element 1052) operatively
connected to each of the light sources (para. 0145, fig. 13, paras. 0091-0092, 0166) positioned within the plurality of lamp receptacles, the
control system operating selected ones of the light source to provide a desired ilumination to an object within the field of view of the
camera (paras. 0091-0092, 0166).

However, Pohlert does not explicitly state a housing defining a central opening which contains the structure which holds a plurality of
lamps, for connecting the camera to a central aperture.

Kelly teaches a ring lighting (title) and further teaches a housing (2, figs. 1-2) defining a central opening (3 figs. 1-2) which contains the
structure which holds a plurality of lamps (6 figs. 1-2), for connecting the camera to a central aperture (abstract, figs. 1-2).

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the stand-mounted
light panel for natural illumination in film, television or video of Pohlert with the ring lighting of Kelly so as to have a housing defining a
central opening which contains the structure which holds a plurality of lamps, for connecting the camera to a central aperture in order to
protect the lights and lenses from the environment.

Pohlert also does not explicitly state the apparatus being used as a excitation light source.

Nomura teaches a fluorescent pattern detector and postal matter processor using the detector (title) and further an apparatus comprising a
central hole aligned with a camera having a plurality of light sources surrounding the central aperture being used as an excitation light
source (abstract, figs. 1, 5).

Therefore, it would have been obvious to one of ordinary skill in the art at the tlme the invention was made to combine the stand-mounted
light panel for naturat illumination in film, television or video of Pohlert with the fluorescent pattem detector and postal matter processor
using the detector of Nomura so as to have the apparatus used as a excitation light source in order to aid one in recognizing a fluorescent
pattern of the object based on a detection signal.
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Regarding claim 19, Pohlert teaches a stand-mounted light panel for natural illumination in film, television or video (title) and further
teaches a support structure (330, fig. 3) a camera (140, fig. 1) mounted to the support structure (330, para. 0102), a light source assembly
(302, figs. 4-5, para. 0102) mounted to the support structure, the light source assembly comprising, a central opening (103, fig. 1; 303 figs.
4-5) having a plurality of lamp receptacles (lamp segment 3086, fig. 4; panel frame or frame, abstract, fig. 47a, pars. 0179-0180, receives
the LEDs; also see figs. 48a-50b) surrounding the central opening (303, fig 4; 3803, fig. 38A), the structure being mountable to a support
structure (330, fig. 3) so that the central opening being aligned with a camera (fig. 1 shows this aspect) also mounted to the support
structure (330, fig. 3), so that the field of view of the camera is unobstructed, and a light source (lamps , fig. 2; LEDs or lamps 305, fig. 4;
4705 fig. 47a, para. 0180) positioned within each of the plurality of lamp receptacles (lamp segment 306, fig. 4; panel frame or frame,
abstract, fig. 47a, pars. 0179-0180, receives the LEDs; also see figs. 48a-50b), a diffuser (5029, fig. 5a; 1205 fig. 12; 795, 876 in figs 7-8,
teach that lens elements spreading the light; this is interpreted as meaning diffusing; paras 0119-0120) positioned adjacent the light source
positioned within each of the plurality of lamp receptacles (figs. 4 shows a plurality of lamp segments 306 which contain a plurality of light
sources 3095; fig. 50a shows the a diffuser 5029 which locate within each lamp panel 4702, 4802, figs. 47a; 50a-50b), each of the diffusers
diffusing light produced by each of the light sources (abstract, para. 0023 teaches the diffusion lens being integrated with the lighting panel
(receptacle); 795, 876 in figs 7-8, teach that lens elements spreading the light; this is interpreted as meaning diffusing; paras 0119-0120),
and a control system (212, fig. 2, para. 0094; and element 1052) operatively connected to each of the light sources (para. 0145, fig. 13,
paras. 0091-0092, 0166) positioned within the plurality of lamp receptacles, the control system operating selected ones of the light source
to provide a desired illumination to an object within the field of view of the camera (paras. 0091-0092, 0166). Pohlert teaches at least one
narrow-band light source positioned within at least one of the plurality of lamp receptacles (blue or green LEDs, paras. 0019, 0118).
However, Pohlert does not explicitly state a housing defining a central opening which contains the structure which holds a plurality of
lamps, for connecting the camera to a central aperture.

Kelly teaches a ring lighting (title) and further teaches a housing {2, figs. 1-2) defining a central opening (3 figs. 1-2) which contains the
structure which holds a plurality of lamps (6 figs. 1-2), for connecting the camera to a central aperture (abstract, figs. 1-2).

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the stand-mounted
light panel for natural illumination in film, television or video of Pohlert with the ring lighting of Kelly so as to have a housing defining a
central opening which contains the structure which holds a plurality of lamps, for connecting the camera to a central aperture in order to
protect the lights and lenses from the environment.

Pohlert also does not explicitly state the apparatus being used as a excitation light source.

Nomura teaches a fluorescent pattern detector and postal matter processor using the detector (title) and further an apparatus comprising a
central hole aligned with a camera having a plurality of light sources surrounding the central aperture being used as an excitation light
source (abstract, figs. 1, 5).

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the stand-mounted
light pane! for natural illumination in film, television or video of Pohlert with the fluorescent pattern detector and postal matter processor
using the detector of Nomura so as to have the apparatus used as a excitation light source in order to aid one in recognizing a fluorescent
pattemn of the object based on a detection signal.

Regarding claim 2, Pohlert teaches at least one of the light sources comprising a narrow-band light source (para. 0019) that emits light
having a bandwidth (blue or green LEDs, paras. 0019, 0118).

However, Pohlert does not explicitly state the bandwidth of the light source being about 35 nm.

It would have been obvious to one of ordinary skill in the art at the time the invention was made to have the bandwidth of the light source
be about 35 nm, since discovering the optimum value of a result effective variable involves only routine skill in the art and in order to
produce a narrow-band of light (Pohlert, para. 0019).

Regarding claim 3, Pohlert teaches at least one narrow-band light source comprising a light emitting diode (paras. 0019, 0118-0119).

Regarding claim 4, Pohlert teaches at least one filter (5010, fig. 50a) positioned adjacent at least one diffuser (5029, fig. 50a) in at least
one of the lamp receptacles defined by the housing (para. 0187, figs. 50a-50b).

Regarding claim 6, Pohlert teaches at least one of the light sources comprises a broad-band light source (white LEDs, paras. 0098, 0118).

Regarding claim 7, Pohlert teaches at least some of said plurality of lamp receptacles comprise opposed pairs of lamp receptacles on
opposite sides of said central opening (different light segments 306 fig. 4), each opposed pair of lamp receptacles producing light of the
same color (paras. 0097; para. 0118 teaches that the LEDs can all be the same color).

Regarding claim 8, Pohlert teaches opposing pairs of lamps located in receptacles (lamp segments, figs. 30b-30c) on opposite side the
central opening (para. 0097).

However, Pohlert does not explicitly state ten pairs of lamps surrounding the central aperture.

It would have been obvious to one of ordinary skill in the art at the time the invention was made to have ten pairs of lamps surrounding the
central aperture, since a mere duplication of essential working parts of device involves only routine skill in the art, and in order to produce
the desired amount and display of light.

Regarding claim 20, Pohlert teaches a light filter (5010, fig. 50a) positioned adjacent at each of the diffusers (5029, para. 0187, figs.
50a-50b).

Regarding claim 21, Pohlert teaches each of the lamp receptacles defined by said housing being angled with respect to a central axis of
said housing so that light emitted from each of said narrow-band light sources is directed to a desired area within the field of view of said
camera (paras. 0166, 0176).
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Regarding claim 22, Pohlert teaches each of said narrow-band light sources being selected to provide desired number of illumination
bands over a desired spectral range (paras. 0122, 0124).

Regarding claim 23, Pohlert teaches the desired spectral range being from about 430 nm to about 745 nm (paras. 0122, 0124, By teaching
the LEDs being red, green, and blue, Pohlert has inferred the spectral range being from about 430 nm to about 745 nm).

Regarding claim 24, Pohlert teaches the use of different color LEDs (paras. 0122, 0124).

However, it does not explicitly state the number of illumination bands being 10.

It would have been obvious to one of ordinary skill in the art at the time the invention was made to have the number of illumination bands
being 10, since discovering the optimum number of illumination bands needed to obtain a desired color distribution involves only routine
skilt in the art.

Regarding claim 25, Pohlert teaches each of the desired illumination bands having a bandwidth ranging from about 30 nm to about 35 nm
(paras. 0122, 0124, by teaching the use green and blue LEDs, Pohlert has inferred the that the illumination bandwidth ranges from about
30 nm to about 35 nm).

Regarding claim 26, Pohlert teaches each of the narrow-band light sources comprising a light emitting diode (paras. 0118, 0156).

Regarding claim 28, Pohlert teaches the invention as shown above but lacks the explicit teaching of the desired spectral range being from
about 430 nm to about 900 nm.

It would have been obvious to one of ordinary skill in the art at the time the invention was made to have the desired spectral range being
from about 430 nm to about 900 nm, since where the general conditions of the claim are disclosed in the prior art, discovering the optimum
or workable ranges involves only routine skill in the art, and in order to produce the desired light emitting from the device.

Regarding claim 29, Pohlert teaches the desired spectral range being from about 430 nm to about 800 nm (paras. 0122, 0124; By teaching
the LEDs being red, green, and blue, Pohlert has inferred the spectral range being from about 430 nm to about 800 nm).

Claim 5 lacks an inventive step under PCT Article 33(3) as being obvious over Pohlert et al., hereinafter referred to as Pohlert, in view of
Kelly, Nomura and further in view of Furze et al., hereinafter referred to as Furze.

Regarding claim 5, Pohlert teaches the invention as shown above but lacks the explicit teaching of at least one filter comprises a notch
filter having a wavelength bandpass range of about 30 nm.

Furze teaches the use of patterned structured light to detect and measure surface defects on a golf bal (title) and further teaches at least
one filter comprises a notch filter having a wavelength bandpass range of about 30 nm (25 nm is viewed as being about 30 nm, para.
0023).

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the stand-mounted
light panel for natural illumination in film, television or video of Pohlert with the use of patterned structured light to detect and measure
surface defects on a golf ball of Furze so as to have at least one filter comprises a notch filter having a wavelength bandpass range in
order to allow only a narrow band of wavelengths to pass and thereby allow one to detect the defects in an object/material.

Claim 27 lacks an inventive step under PCT Article 33(3) as being obvious over Pohlert et al., hereinafter referred to as Pohlert, in view of
Kelly, Nomura and further in view of Flexman et al., hereinafter referred to as Flexman.

Regarding claim 27, Pohlert as modifed teaches the invention as shown above but lacks the explicit teaching of the housing comprising
polyoxymethylene thermoplastic material.

Kelly teaches a ring lighting (title) and further teaches a housing (2, figs. 1-2) defining a central opening (3 figs. 1-2) which contains the
structure which holds a plurality of lamps (6 figs. 1-2), for connecting the camera to a central aperture (abstract, figs. 1-2).

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the stand-mounted
light panel for natural illumination in film, television or video of Pohlert with the ring lighting of Kelly so as to have a housing defining a
central opening which contains the structure which holds a plurality of lamps, for connecting the camera to a central aperture in order to
protect the lights and lenses from the environment.

Pohlert does however teach the lighting frame being made of thermoplastic (para. 00395).

Flexman teaches layered articles having polyoxymethylene blend substrates with enhanced surface properties and at least one layer
thereon and process for making the same (title) and further teaches the use of polyoxymethylene thermoplastic material (para. 0033).
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the stand-mounted
light panel for natural illumination in film, television or video of Pohlert with the layered articles having polyoxymethylene blend substrates
with enhanced surface properties and at least one layer thereon and process for making the same of Flexman so as to have in order to
increase the toughness and durability of the housing so that it is able to withstand the element and occasional drops.
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Claims 16-18 lack an inventive step under PCT Article 33(3) as being obvious over Pohlert et al., hereinafter referred to as Pohlert, in view
of Nomura.

Regarding claim 16, Pohlert teaches a stand-mounted light panel for naturat illumination in film, television or video (title) and further
teaches a base member (102, 302, figs. 1, 3-4) defining a central opening therein (103, 303, figs. 1, 3-4), a plurality of first connectors
portions (3996 figs. 39-40; screws ) mounted to the base member (3802, 3902, 3900 fig. 38a, 39).at positions around the central opening
defined by the base member (figs. 38a), a plurality of tamp receptacles (lamp segment 306, fig. 4; panel frame or frame, abstract, fig. 47a,
paras. 0179-0180, receives the LEDs; also see figs. 48a-50b), at least some of the plurality of lamp receptacles producing light in different
wavelength bands (different color LEDs, paras. 0098, 0118, 0122), a second connector (screw-in bases, para. 0180-0181, figs. 47a-48b,
fig. 4) portion mounted to each of the plurality of lamp receptacles (lamp segment 306, fig. 4; panel frame or frame, abstract, fig. 473,
paras. 0179-0180, receives the LEDs; also see figs. 48a-50b), the second connector portion being releasably engagable with a
corresponding one of the plurality of first connector portions mounted to the base member (paras. 0164, 0181), the base member being
mountable to a support structure (330, fig. 3) so that the central opening is aligned with a camera that is also mounted to the support
structure (330, fig. 3), wherein a field of view of the camera is substantially unobstructed by the base member and the lamp receptacles
engaged with the base member (figs. 1, 3).

However, Pohlert does not explicitly state the light source assembly being an excitation lighting assembly.

Nomura teaches a fluorescent pattemn detector and postal matter processor using the detector (title) and further the light source assembly
being an excitation lighting assembly (abstract, figs. 1, 5).

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the stand-mounted
light panel for natural illumination in film, television or video of Pohlert with the fluorescent pattern detector and postal matter processor
using the detector of Nomura so as to have the light source assembly being an excitation lighting assembly in order to aid one in
recognizing a fluorescent pattern of the object based on a detection signal.

Regarding claim 17, Pohlert teaches a plurality of main body members (1560, 1592 printed circuit board, figs. 15a -15c) each having a
main body members being mounted to the base member (1502), each main body member being adapted to mount a corresponding one of
the plurality of first connector portions (screws), each main body member having opening therein sized to receive a corresponding one of
the plurality of lamp receptacles (para. 0168, the heating rods also facilitate attachment; fig. 4 each light segment or light panel (306) will
have a indetentation below it on the base (302) for receiving the light panel; also see fig. 12, 15a-16b).

Regarding claim 18, Pohlert teaches the invention as shown above but lacks the explicit teaching of the base member comprising a
C-shaped configuration.

It would have been obvious to one of ordinary skill in the art at the time the invention was made to have the base member comprise a
C-shaped configuration, in order to make it easier for one to adjust/align the light assembly on the camera.

Claims 9-15 lack an inventive step under PCT Article 33(3) as being obvious over Pohlert et al., hereinafter referred to as Pohlert, in view
of Kelly and further in view of Nomura.

Regarding claim 9, Pohlert teaches a stand-mounted light panel for natura! illumination in film, television or video (title) and further teaches
a first connector (3996 figs. 39-40; screws ) for mounting to a housing, a lamp receptacle (lamp segment 306, fig. 4; pane! frame or frame,
abstract, fig. 47a, paras. 0179-0180, receives the LEDs; also see figs. 48a-50b) for producing light in a first defined wavelength band
(different color LEDs, paras. 0098, 0118, 0122), and a second connector (screw-in bases, para. 0180-0181, figs. 47a-48b, fig. 4) portion
mounted to the lamp receptacle (lamp segment 306, fig. 4; panel frame or frame, abstract, fig. 47a, paras. 0179-0180, receives the LEDs;
also see figs. 48a-50b), so that the lamp receptacle can be removably engagable with the first connector portion (paras. 0164, 0181), a
support structure (330, fig. 3) for mounting the light assembly to the a housing, so that the field of view of the camera that is also mounted
to the support structure (330, fig. 3), wherein a field of view of the camera is substantially unobstructed by the lamp receptacles engaged
with the base member (figs. 1, 3).

However, Pohlert does not explicitly state a housing defining a central opening being connected to the device.

Kelly teaches a ring lighting (title) and further teaches a housing (2, figs. 1-2) defining a central opening being connected to the device
(abstract, figs. 1-2).

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the stand-mounted
light panel for natural illumination in film, television or video of Pohlert with the ring lighting of Kelly so as to have a housing defining a
central opening being connected to the device in order to protect the lights and lenses from the environment.

Pachlert also does not explicitly state the apparatus being used as a excitation light source.

Nomura teaches a fluorescent pattern detector and postal matter processor using the detector (title) and further an apparatus comprising a
central hole aligned with a camera having a plurality of light sources surrounding the central aperture being used as an excitation light
source (abstract, figs. 1, 5).

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the stand-mounted
light panel for natural illumination in film, television or video of Pohlert with the fluorescent pattern detector and postal matter processor
using the detector of Nomura so as to have the apparatus used as a excitation light source in order to aid one in recognizing a fluorescent
pattern of the object based on a detection signal.
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Regarding claim 10, Pohlert teaches the invention as shown above but lacks the explicit teaching of lamp receptacle further comprising a
first barrel section adapted to receive said second connector portion, and a second barrel section, and a light source mounted within said
second barrel section.

Kelly teaches the lamp receptacle further comprising a first barrel section adapted to receive the second connector portion (fig. 6, this is
the section located below elements 5 and 51 in the figure), and a second barrel section (fig. 6 the section located above elements 51 and 5
in the figure), and a light source (6, in fig. 6) mounted within the second barrel section (fig. 2).

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the stand-mounted
light panel for natural illumination in film, television or video of Pohlert with the ring lighting of Kelly so as to have lamp receptacle further
comprising a first barrel section adapted to receive said second connector portion, and a second barrel section, and a light source mounted
within said second barrel section in order to aid one connecting the light sources to the house so that they may be protected from the
environment.

Regarding claim 11, Pohlert teaches the first and second connector portions comprise respective mating electrical connector sections, and
wherein said light source electrically connected to the electrical connector section of said second connector portion (fig. 15a-15c, paras.
0102, 0104, the screws for connectors and printed circuit boards, wires and cables for providing the electrical connection).

Regarding claim 12, Pohlert teaches the invention as shown above but lacks the explicit teaching of a diffuser mounted within said second
barrel section at a position adjacent said light source.

Kelly teaches a lens (7, fig. 6) being located in the second barrel section at a position adjacent the light source (6, fig. 6). Kelly also
teaches the lens diffuses the light (spreads, col. 3 lines 55-60, co!. 4 lines 3-10, col. 5 lines 50-62).

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the stand-mounted
light panel for natural illumination in film, television or video of Pohlert with the ring lighting of Kelly so as to have a diffuser mounted within
said second barrel section at a position adjacent said light source in order to provide a more uniform illumination of a given area.

Regarding claim 13, Pohlert teaches the invention as shown above but lacks the explicit teaching of a filter mounted within said second
barrel section at a position adjacent said light source.

It would have been obvious to one of ordinary skill in the art at the time the invention was made to have a filter mounted within said second
barrel section at a position adjacent said light source in order to allow one to illuminate an area with light having a different colors without
having to change the actual light source.

Regarding claim 14, Pohlert teaches the invention as shown above but lacks the explicit teaching of the housing comprising a main body
portion and a base member portion.

Kelly teaches the housing (2) comprising a main body portion (the shaded area of element 3 in fig. 6) and a base member portion (53, fig.
6).

Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the stand-mounted
light panel for natural illumination in film, television or video of Pohlert with the ring lighting of Kelly so as to have the housing comprise a

main body portion and a base member portion in order provide a stable and durable housing which wil! allow protect the light source from
the outside environment. .

Regarding claim 15, Pohlert teaches the invention as shown above but lacks the explicit teaching of the housing comprises a C-shaped
member having a central aperture therein, said central aperture of said C-shaped member being substantially aligned with a lens assembly
of the camera, so that the field of view of the camera is substantially unobstructed by said housing and said lamp receptacle.

It would have been cbvious to one of ordinary skill in the art at the time the invention was made to havethe housing comprises a C-shaped
member having a central aperture therein, said central aperture of said C-shaped member being substantially aligned with a lens assembly
of the camera, so that the field of view of the camera is substantially unobstructed by said housing and said lamp receptacle in order to aid
one in imaging a an object and make it easier for one to adjust/align the light assembly on the camera.

Claims 1-29 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can be
made or used in industry.
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Claims
1. An excitation light source assembly, comprising:

a housing defining a central opening therein and a plurality of lamp receptacles
surrounding the central opening, said housing being mountable to a support structure
so that the central opening is aligned with a camera also mounted to the support
structure so that a field of view of the camera is unobstructed by said housing;

a light source positioned within each of the plurality of lamp receptacles;
and

a diffuser positioned adjacent said light source positioned within each of
the plurality of lamp receptacles, each of said diffusers diffusing light produced
by each of said light sources; and

a control system operatively connected to each of said light sources positioned
within said plurality of lamp receptacles, said control system operating selected ones of
said light sources to provide a desired excitation illumination to an object within the field

of view of said camera.

2. The excitation light source assembly of claim 1 wherein at least one of said light
sources comprises a narrow-band light source that emits light having a bandwidth of about 35

nm.

3. The excitation light source assembly of claim 1, further comprising at least one
filter positioned adjacent at least one diffuser in at least one of the lamp receptacles defined by
said housing, wherein said at least one filter comprises a notch filter having a wavelength

bandpass range of about 30 nm.

4. The excitation light source assembly of claim 1, wherein at least one of the light

sources comprises a broad-band light source.

5. The excitation light source assembly of claim 1, wherein at least some of said
plurality of lamp receptacles comprise opposed pairs of lamp receptacles on opposite sides of

said central opening, each opposed pair of lamp receptacles producing light of the same color.

6. An assembly, comprising:
a support structure;
a camera mounted to said support structure;

an excitation light source assembly mounted to said support structure, said
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excitation light source assembly comprising:

a housing defining a central opening therein and a plurality of lamp
receptacles surrounding the central opening, said housing being mounted to
said support structure so that the central opening is aligned with said camera
and so that a field of view of said camera is substantially unobstructed by said
housing;

at least one narrow-band light source positioned within at least one of
the plurality of lamp receptacles; and

a diffuser positioned adjacent said narrow-band light source positioned
within each of the plurality of lamp receptacles, each of said diffusers diffusing
light produced by each of said narrow-band light sources; and
a control system operatively connected to each of said narrow-band light

sources positioned within said plurality of lamp receptacles, said control system
operating selected ones of said narrow-band light sources to provide a desired

excitation illumination to a fluorescent material within the field of view of said camera.

7. The assembly of claim 6, wherein each of the lamp receptacles defined by said
housing are angled with respect to a central axis of said housing so that light emitted from each
of said narrow-band light sources is directed to a desired area within the field of view of said

camera.

8. The assembly of claim 6, wherein each of said narrow-band light sources is

selected to provide desired number of illumination bands over a desired spectral range.
9. The assembly of claim 8, wherein the desired number of illumination bands is 10
and wherein each desired illumination band has a bandwidth ranging from about 30 nm to

about 35 nm.

10. The assembly of claim 8, wherein the desired spectral range is from about 430

nm to about 900 nm.

P102377EP51cl
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Communication pursuant to Rules 161(2) and 162 EPC
1. Amendment of the application (R. 161(2) EPC)

The above-mentioned international (Euro-PCT) application has entered the European phase.

Under Articles 28, 41 PCT and Rules 52, 78 PCT the application may be amended before a designated or

elected Office.

In accordance with Rule 161(2) EPC, you may amend your application once within a non-extendable

period of six months after notification of the present communication.

If filing amendments, you must identify them and indicate the basis for them in the application as filed.
Failure to meet either requirement may lead to a communication from the Examining Division requesting

that you correct this deficiency (R. 137(4) EPC).

The claims applicable on expiry of this period, i.e. those filed on entry into the European phase or in
response to the present communication, will form the basis for the calculation of any claims fee to be paid

(see page 2).
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2 Claims fees under Rule 162 EPC

If the application documents on which the European grant procedure is to be based comprise more than
fifteen claims, a claims fee shall be payable for the sixteenth and each subsequent claim within the period
provided for in Rule 159(1) EPC.

B4 Based on the application documents currently on file, all necessary claims fees have already been
paid (or the documents do not comprise more than 15 claims).

[0 All necessary fees will be/have been debited automatically according to the automatic debit order.

O The claims fees due for the claims ............ (0 S e were not paid within the above-mentioned
period.

Any outstanding claims fee, either based on the current set of claims or on any amended claims to be filed
pursuant to Rule 161 EPC (see page 1), may still be validly paid within a non-extendable period of six
months after notification of this communication (R. 162(2) EPC).

If a payment is made for only some of the claims, you must indicate for which claims it is intended. If a
claims fee is not paid in due time, the claim concerned is deemed to be abandoned (R. 162(4) EPC).

If claims fees have already been paid, but on expiry of the above-mentioned period there is a new set of
claims containing fewer fee-incurring claims than before, the claims fees in excess of those due under
Rule 162(2), second sentence EPC will be refunded (R. 162(3) EPC).

You are reminded that the supplementary search carried out according to Article 153(7) EPC will relate
only to the last set of claims applicable on expiry of the above period AND will be confined to those
fee-incurring claims for which fees have been paid in due time.

The claims fee is currently

EUR 225 for the 16th and each subsequent claim up to the limit of 50
EUR 555 for the 51st and each subsequent claim

Note to users of the automatic debiting procedure

Unless the EPO receives prior instructions to the contrary, the fees for all claims incurring fees will be
debited on the last day of the period for payment. For further details see the Arrangements for the
automatic debiting procedure, Supplement to OJ EPO 3/2009.

Important information concerning fee amounts

Following any amendment to the Rules relating to Fees, the amount(s) mentioned in this communication
may be different from the amount(s) actually due on the date of payment. The latest version of the
Schedule of fees and expenses, published as a Supplement to the Official Journal of the EPO, is also
available on the EPO website (Www.epo.org) and can be found under www.epo.org/schedule-of-fees,
which allows the viewing, downloading and searching for individual fee amounts, both current and
previous.

Payments by cheque delivered or sent direct to the EPO are no longer accepted as from 1 April 2008 (see
OJ EPO 2007, 626).
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ATTN: Claudia Weber mni: mAMPAVISiy-p.com
CDR Department www avidity-ip.com
3rd June 2013
Dear Sirs

Re.  avidity IP Representative Details

As requested in your telephone conversation with Tony Gray last week, please find below
a list of the European Represantatives currently employed at avidity IP:

Bizley, Richard Edward . Laoni, Richard Pietro
Blance, Stephen John Longland, Emma Louise.
Clarke, Geoffray Howard Moffat, John Andraw -
Cols, William Gwyn - Turnbull, Alexander James
Lawrence, Malcolm Graham Wilding, James Roger
Legg, James Christopher Wilkinson, Marc George

As you know, avidity IP changed its address to thal noted above in January.

Yours faithfully

= frer
- —
£.3 o e~
Avidity IP Ltd reglstered In England

Registration no, 05697558
Registered office: Kestrel House
Faiconry Court, Baker's Lane
Epping, Essex CM16 50Q
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Kestrel House

Falconry Court

Baker's Lane

Epping, Essex

CM16 5DQ
European Patent Office United Kingdom
Erhardtstrasse 27 : ' Tel: +44(0)1992 561 756

0] el +
D-80298 Munchen - Fax: +44(0)1992 561 934
Germany _
o4 email: mail@avidity-ip.com

www.avidity-ip.com

FAX 00 49 89 2399 4465
(\)\‘.’\\ i:'))

21st January 2013
Dear Sirs

Re: Change of Representative Address Details: avidity IP
Please note that avidity IP has changed its address to the following:

Kestrel House
Falconry Court
Baker's Lane
Epping

Essex
CM155DQ
United Kingdom

We therefore request amendment of our details in relation to all of the cases we are
representative for before the EPO.

Please acknowledge receipt of this letter and its enclosures by returning the enclosed
EPO Form 1037 in due course.

avidity IF

Avidity IP Ltd registered in England
Registration no. 05697558

Registered office: Kestrel House
Falconry Court, Baker’s Lane
Epping, Essex CM16 5DQ

Regulated by IPREG 112
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FAX 00 49 89 2398 4465

21st January 2013

! Dear Sirs

l Re:  Change of Representative Address Details: avidity IP

! Kestrel House

: Falconry Court
! Baker's Lane
Epping

Essex

CM15 5DQ

| United Kingdom

i representative for before the EPO,

EPO Form 1037 in due course.

Please note that avidity IP has changed its address to the following:

@oo2/004

Kastrel House
Falconry Court
g:kafahma
ping, Essax
CM185DQ
Uniled Kingdom

Tet +44(0)1062 581 758
Fax: +44(0)1992 661 934
email; mafi@avidity-ip.com
waw_avidity-.com

Wae therefore request amendment of our details in relation to all of the cases we are

Plaass acknowledge receipt of this letter and iis enclosures by retuming the enclosed

Avidity IP Lid registered In England
Registration no, 05697558

Registered office: Kestrel House
Falconry Court, Baker's Lane
Epping, Essex CM16 5DQ
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Kestrel House
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Date
12.06.13
Reference Application No /Patent No.
P102377EP51 11822574.7 - 1560/ 2612200 PCT/US2011049998

Applicant/Proprietor
Spectral Instruments Imaging, LLC

Communication of European publication number and information on the application of
Article 67(3) EPC

The provisional protection under Article 67(1) and (2) EPC in the individual Gontracting States becomes
effective only when the conditions referred to in Article 67(3) EPC have been fulfilled (for further details,
see information brochure of the European Patent Office "National Law relating to the EPC" and additional
information in the Official Journal of the European Patent Office).

Pursuant to Article 1563(3) EPGC the publication under Article 21 PCT of an international application for
which the European Patent Office is a designated or elected Office takes the place of the publication of a
European patent application.

The bibliographic data of the above-mentioned Euro-PCT application will be published on 10.07.13 in
Section [.1 of the European Patent Bulletin. The European publication number is 2612200.

In all future communications to the European Patent Office, please quote the application number plus
Directorate number.
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Representative:

Mr. Geoffrey Clarke
Avidity IP

Kestrel House

Falconry Court

Baker's Lane

Epping Essex CM16 5DQ
United Kingdom

Phone: +44 (0)1992 561756
Fax: +44 (0)1992 561934
E-mail: mail@avidity-ip.com

Patentamt
European . H
0) Patent Office Letter accompanying subsequently filed items

80298 Munich

Germany
Tel. +49(0)89 2399-0 | Fax -4465

P.O. Box 5818

NL-2280 HV Rijswijk

Netherlands

Tel. +31(0)70 340-2040 | Fax -3016

10958 Berlin
Germany
Tel. +49(0)30 25901-0 | Fax -840

The document(s) listed below is (are) subsequently filed documents pertaining to the following application:

Application number

Applicant's or representative's reference

11822574.7

P102377EP51

Description of document Qriginal file name Assigned file name
1 |Letter relating to the search and L - EPO.pdf EPLETT-1.pdf
examination procedure
Amended claims (clean copy) Claims.pdf CLMS-1.pdf
Drawings Drawings.pdf DRAW-1.pdf
4 | Document concerning search matters Page 16.pdf SRCH-1.pdf
Signatures
Place:
Date: 17 October 2013
Signed by: Geoffrey Clarke 34208
Capacity: (Representative)
P102377EP51
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Correspondence Address

Kestrel House

Falconry Court

Baker’s Lane

Epping, Essex

CM16 5DQ
European Patent Office United Kingdom
Erhardstrasse 27 Tel: +44(0)1992 561 756
D-80298 Fax: +44(0)1992 561 934
Munich
GERMANY email: mail@avidity-ip.com

www.avidity-ip.com

FILED ONLINE

17 October 2013

Dear Sirs

Re: European Patent Application No. 11822574.7
Corresponding to PCT/US2011/049998)
Spectral Instruments Imaging, LLC
Our file: P102377EP51

This letter is in reply to the Communication under Rule 161 dated 9 April 2013.
The Applicant files herewith amended set of claims 1-15.
Comments regarding the amended claims:

Claim 1 is amended to clarify that the diffuser is positioned within at least some of the
lamp receptacles. Claim 1 is also amended to clarify the positional relationships
between certain of the elements and clarify that the excitation light provided by the
light sources causes the object to fluoresce.

Support for the amendments to claim 1 is found, either expressly or inherently,
throughout the specification and claims as originally filed and more specifically at, for
example, p. 4,1. 30 - p.5,1.3; p. 6, 11. 8-20; p. 9, 1. 21 - p. 10, 1. 3; and p. 13, 11. 3-
11 of the PCT application. No new matter is added.

Claim 5 is amended to clarify that it is the light sources contained within opposed
pairs of lamp receptacles that produce light of the same colour. Support for the
amendments to claim 5 is found, either expressly or inherently, throughout the
specification and claims as originally filed and more specifically at, for example, p. 5,
11. 24-29; p. 11, 1. 27 - p. 12, 1. 17. No new matter is added.

Revised claims 6-10 depend from claim 1 and further specify certain details relating

Avidity IP Ltd registered in England
Registration no. 05697558

Registered office: Kestrel House
Falconry Court, Baker's Lane
Epping, Essex CM16 5DQ
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to the light source and receptacle structure, as set forth in the new claims. Support
for new claims 11- 15 is contained throughout the written description and drawings as
originally filed and more specifically, at, for example, p. 6, 11. 12-20; p. 9, 1. 13 - p.
10, 1. 8;and p. 10, 1. 21 - p. 1 1, 1. 12 and Figures 1, 5, 6, 12, and 13. No new
matter is added.

Revised claims 11-15 are identical to claims 9-13 of the originally-filed PCT patent
application.

The Applicant has noticed that there was an error relating to reference numerals in
the figures and text and requests that the corrections proposed herein be accepted.
The Applicant believes the corrections are immediately obvious, as required by Rule
139 EPC. The error arises in that reference numeral 64 has been used twice to
represent two different features. It is used to represent the receptacles 64, starting
from the references on page 8. It has also been used to indicate a circuit board —
see page 13, line 6. This is shown in Figures 1, 5 and 6. The Applicant wishes to
correct this error and refer to the circuit board 68. The drawings have been amended
accordingly and are enclosed.

The Applicant believes it is immediately obvious and clear that the two items 64 in
Figure 1 are not and cannot describing the same integer. It is also immediately
apparent that a receptacle 64 cannot be an apparently flat or planar article such as a
PCB. The Applicant therefore requests the correction be allowed.

Also the description of figure 13, on page 16, line 16 integer circuit board is given the
reference number 266, when clearly it should be 264. Clearly integer 264 is a flat
circuit board, whereas integer 266 is later defined as a sleeve, and 266 is clearly
sleeve shaped as shown in figure 13.

Also filed herewith are revised Figures 1, 5 and 6 and replacement page 16.

Yours faithfully

/CLARKE, Geoffrey H./

CLARKE, Geoffrey H.
AVIDITY IP
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Consequently, the present invention should not be regarded as limited to any particular material.
However, by way of example, in one embodiment, the upper and lower barrel sections 123 and 125
are fabricated from aluminum. The aluminum may be provided with a suitable non-reflective
coating.

Still other variations are possible. For example, and with reference now to Figures 12 and
13, a third embodiment 210 of the excitation light source assembly may comprise a “C”-shaped
housing or main body 214 that defines a central opening 216. The housing 214 also defines a
plurality of lamp receptacles 218 that are arranged around the central opening, as best seen in Figure
12. The housing 214 of the excitation light source assembly 210 is also configured to be mounted
to the support structure 32 of imaging system 12, so that the lens assembly 34 of camera 36 is
generally concentric with the central opening 216 defined by the housing 214. See Figures 2 and
3. As was the case for the other embodiments, the arrangement is such that the field of view 38 of
the camera 36 is substantially unobstructed by the housing 214 and/or central opening 216 of
housing 214 of the excitation light source assembly 214.

Referring now to Figure 13, each of the lamp receptacles 218 may be provided narrow-band
light source 222 that, in one embodiment, may be mounted to a circuit board 366 A diffuser 226
may also be positioned within each of the lamp receptacles 218, generally at a position adjacent the
light source 222. Each diffuser 226 diffuses light produced by the corresponding light source 222
and may be held in position by a sleeve 266. As was the case for the other embodiments, each lamp
receptacle 218 may also be provided with a filter 228, if desired or required, to remove or filter any
undesired light wavelengths that may be produced by the light source 222.

The C-shaped housing 214 of the excitation light source assembly 210 allows each of the
lamp receptacles 218 provided therein to be conveniently angled (i.e., by an angle 8 with respect
to the central axis 251 of housing 214), so that light from the light sources 222 may be directed to
a desired area within the field of view 38 of camera 36.

The housing 214 for the excitation light source assembly 210 may be fabricated from any
of a wide range of materials, such as metals or plastics, that would be suitable for the intended
application. Consequently, the present invention should not be regarded as limited to housings
made from any particular materials. However, by way of example, in one embodiment, the housing
is fabricated as a single ptece from any of a polyoxymethylene thermoplastic material, e.g., Delrin®.

Having herein set forth preferred embodiments of the present invention, it is anticipated that
suitable modifications can be made thereto which will nonetheless remain within the scope of the

invention. The invention shall therefore only be construed in accordance with the following claims:
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CLAIMS

1. (Amended) An excitation light source assembly, comprising:

a housing defining a central opening therein and a plurality of lamp receptacles
surrounding the central opening, said housing being mountable to a support structure so
that the central opening is aligned with a camera also mounted to the support structure so
that a field of view of the camera is unobstructed by said housing;

a light source positioned within each of the plurality of lamp receptacles;
and

a diffuser positioned within at least some of the plurality of lamp
receptacles, each of said diffusers diffusing light produced by each of said light
sources; and

a control system operatively connected to each of said light sources, said control
system operating selected ones of said light sources to provide a desired excitation
illumination to an object within the field of view of said camera, the object fluorescing

in response to the excitation illumination provided by said light sources.

2. (Original) The excitation light source assembly of claim 1 wherein at least one
of said light sources comprises a narrow-band light source that emits light having a bandwidth

of about 35 nm.

3. (Original) The excitation light source assembly of claim 1, further comprising at
least one filter positioned adjacent at least one diffuser in at least one of the lamp receptacles
defined by said housing, wherein said at least one filter comprises a notch filter having a

wavelength bandpass range of about 30 nm.

4. (Original) The excitation light source assembly of claim 1, wherein at least one

of the light sources comprises a broad-band light source.

5. (Amended) The excitation light source assembly of claim 1, wherein at least
some of said plurality of lamp receptacles comprise opposed pairs of lamp receptacles on
opposite sides of said central opening, each opposed pair of lamp receptacles receiving light

sources that produce light of the same color.
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6-10. (Canceled).

6. (New) The excitation light source assembly of claim 1, wherein the light source
positioned within each of the plurality of lamp receptacles does not extend beyond the lamp

receptacle.

7. (New) The excitation light source assembly of claim 1, further comprising a
plurality of light sources positioned within at least some of the lamp receptacles so that the

plurality of light sources do not extend beyond the lamp receptacles.

8. (New) The excitation light source assembly of claim 7, wherein said plurality of

light sources is three light sources.

9. (New) The excitation light source assembly of claim 1, wherein the plurality of
light receptacles defined by said housing comprise a plurality of large diameter receptacles and

a plurality of small diameter receptacles.

10.  (New) The excitation light source assembly of claim 1, wherein the plurality of
light receptacles defined by said housing comprise generally cylindrically shaped openings
having first and second open ends, said excitation light source assembly further comprising a
circuit board mounted to a first side of said housing, said light sources being mounted to said
circuit board so that said light sources extend through the first open ends of the generally

cylindrically-shaped light receptacles.

11.  (New) An excitation light source assembly, comprising:

a housing;

a first connector portion mounted to said housing;

a lamp receptacle for producing light in a first defined wavelength band; and

a second connector portion mounted to said lamp receptacle so that said lamp
receptacle can be removably engaged with said first connector portion mounted to said
housing, said housing being mountable to a support structure so that a field of view of a
camera also mounted to support structure is substantially unobstructed by said housing

and by said lamp receptacle.

123



21-
P102377EP51

12. (New) The excitation light source assembly of claim 15, wherein said lamp
receptacle further comprises:
a first barrel section adapted to receive said second connector portion; and
a second barrel section; and

a light source mounted within said second barrel section.

13.  (New) The excitation light source assembly of claim 12, wherein said first and
second connector portions comprise respective mating electrical connector sections, and
wherein said light source is electrically connected to the electrical connector section of said

second connector portion.

14. (New) The excitation light source assembly of claim 12, further comprising a

diffuser mounted within said second barrel section at a position adjacent said light source.

15. (New) The excitation light source assembly of claim 12, further comprising a

filter mounted within said second barrel section at a position adjacent said light source.
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, hamely:

1. claims: 1-10

Excitation light source assembly comprising a plurality of
lamp receptacles each containing a light source and at least
some of the lamp receptacles.contain a diffuser. The
excitation Tight source assembly further contains a control
system for operating selected ones of the light sources.

2. claims: 11-15

Excitation light source comprising a housing and Tamp
receptacle, each of which are mounted to a connector portion
to allow the lamp receptacle to be removably engaged with
the connector portion mounted to the housing.

The search has been Timited to the first subject.
The prior art has been identified as document US2008144921 (D4).

Regarding claim 1, document D4 discloses:

an excitation light source assembly (see D4, paragraph 46 and figure 3)
comprising:

a housing (100, fig. 3 and paragraph 46 of D4) defining a central opening
therein (the housing 100 contains a central opening for insertion of an
imaging lens 50, see fig. 3 and paragraph 44 of D4)

and a plurality of lamp receptacles surrounding the central opening
(Tight emitting diodes 101-103 in figure 3 implicitly contain lamp
receptacles for placement into the ring illuminator 100, see also
paragraph 46 of D4),

said housing being mountable to a support structure so that the central
opening is aligned with a camera also mounted to the support structure so
that a field of view of the camera is unobstructed by said housing (see
fig. 4 of D4: the housing or ring illuminator 100 and the camera are
mounted to the columnar arrangement 40, 60, 70; furthermore, the camera's
field of view is unobstructed by the housing or ring illuminator 100)

a light source positioned within each of the plurality of lamp
receptacles (light emitting diodes 101-103, fig. 3, D4).

Document D4 does not disclose a diffuser positioned within at least some
of the plurality of lamp receptacles and a control system operatively
connected to each of said light sources for operating selected ones of
said light source to provide a desired excitation illumination.

It follows that these features of claim 1, i.e. a diffuser and a control
system, make a contribution over the prior art and can be considered as a
special technical feature within the meaning of Rule 44(1) EPC.

The above special technical feature is named STF1l. The underlying
technical problem solved by STF1 can be construed as the provision of a
lighting system with homogeneous and selectable illumination.

page 1 of 2
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, hamely:

The same analysis as performed above is applied to the second invention
defined in independent claim 11.

Regarding the features of claim 11, the prior art document D4 discloses:
an excitation light source assembly (see D4, paragraph 46 and figure 3),
comprising:

a housing (100, fig. 3 and paragraph 46 of D4);

a first connector portion mounted to said housing (a Tight emitting diode
such as depicted in figure 3 with reference numerals 101-103 need to be
attached in some way to the housing 100; therefore, document D4
imp}icitly discloses a first connector portion mounted to the housing

100

a lamp receptacle for producing light in a first defined wavelength band
(1ight emitting diodes 101-103 are delivered in a lamp receptacle which
is also implicitly disclosed);

said housing being mountable to a support structure so that a field of
view of a camera also mounted to support structure is substantially
unobstructed by said housing and by said lamp receptacle (see fig. 4 of
D4: the housing or ring illuminator 100 and the camera are mounted to the
columnar arrangement 40, 60, 70; furthermore, the camera's field of view
is unobstructed by the housing or ring illuminator 100).

Document D4 does not disclose a second connector portion mounted to said
lamp receptacle so that said lamp receptacle can be removably engaged
with said first connector portion mounted to said housing. Figure 3 of D4
is not drawn with enough detail to derive therefrom the fact that the
light emitting diode comprises a receptacle with a second connector
portion for removably engaging with the first connector portion.

The special technical feature, representing the contribution over the
prior art, of claim 11 is therefore a second connector portion mounted to
the lamp receptacle so that the lamp receptacle can be removably engaged
with the first connector portion mounted to the housing. This special
technical feature is named STF2. The underlying technical problem of
special technical feature STF2 can be construed as the provision of a
specific fixation of the lamp receptacle to the housing.

When comparing the technical feature STF1 with the technical feature STF2
it becomes apparent that they are neither the same nor do they correspond
to each other. The same is true for the underlying technical problems.
Consequently, no relationship can be established between the
subject-matter of claims 1 and 11, respectively (Rule 44 EPC).

In conclusion, the claims are not linked by common or corresponding
special technical features and define two different inventions not linked
by a single general inventive concept.

The application hence lacks unity within the meaning of Article 82 EPC.
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, hamely:

1. claims: 1-10

Excitation light source assembly comprising a plurality of
lamp receptacles each containing a light source and at least
some of the lamp receptacles.contain a diffuser. The
excitation Tight source assembly further contains a control
system for operating selected ones of the light sources.

2. claims: 11-15

Excitation light source comprising a housing and Tamp
receptacle, each of which are mounted to a connector portion
to allow the lamp receptacle to be removably engaged with
the connector portion mounted to the housing.
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11 822 574.7

The examination is being carried out on the following application documents

Description, Pages

1-15

16

Claims, Numbers

1-15

Drawings, Sheets

2/12-4/12,
7M12-12/12

112, 5/12, 6/12

as published

filed in electronic form on

filed in electronic form on

as published

filed in electronic form on

17-10-2013

17-10-2013

17-10-2013

Reference is made to the following documents; the numbering will be adhered to in
the rest of the procedure.

D1* JP 2004 325174 A (OLYMPUS CORP) 18 November 2004 (2004-11-18)

D2 WO 2006/058161 A2 (IDEXX LAB INC [US]; MISENER GARLAND
CHRISTIAN [US]; HARJU PHILIP N [US) 1 June 2006 (2006-06-01)

D5 US 2008/144921 A1 (LIZOTTE TODD E [US] ET AL) 19 June 2008
(2008-06-19)

D6 US 2009/075519 A1 (DAILY CHRISTOPHER GEORGE [US] ET AL) 19
March 2009 (2009-03-19)

*see also the computer translation of document D1
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1. Lack of unity

The Searching Authority has identified two groups of claims, namely claims 1-10 and
claims 11-15 which are not linked by a single general concept according to Art. 82
EPC.

The application lacks unity for the following reasons.

The prior art has been identified as document US2008144921 (D5). Note that the
numbering of US2008144921 has changed with respect to the reasoning of lack of
unity in the Supplementary Partial European Search Report (in said reasoning of lack
of unity document US2008144921 was denoted D4).

Regarding claim 1, document D5 (US2008144921) discloses:
an excitation light source assembly (see D5, paragraph 46 and figure 3) comprising:

a housing (100, fig. 3 and paragraph 46 of D5) defining a central opening therein (the
housing 100 contains a central opening for insertion of an imaging lens 50, see fig. 3
and paragraph 44 of D5)

and a plurality of lamp receptacles surrounding the central opening (light emitting
diodes 101-103 in figure 3 implicitly contain lamp receptacles for placement into the
ring illuminator 100, see also paragraph 46 of D5),

said housing being mountable to a support structure so that the central opening is
aligned with a camera also mounted to the support structure so that a field of view of
the camera is unobstructed by said housing (see fig. 4 of D5: the housing or ring
illuminator 100 and the camera are mounted to the columnar arrangement 40, 60, 70;
furthermore, the camera's field of view is unobstructed by the housing or ring
illuminator 100)

a light source positioned within each of the plurality of lamp receptacles (light emitting
diodes 101-103, fig. 3, D5).

Document D5 does not disclose a diffuser positioned within at least some of the
plurality of lamp receptacles and a control system operatively connected to each of
said light sources for operating selected ones of said light source to provide a desired
excitation illumination.

EPO Form 1703 01.91TRI
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It follows that these features of claim 1, i.e. a diffuser and a control system, make a
contribution over the prior art and can be considered as a special technical feature
within the meaning of Rule 44(1) EPC.

The above special technical feature is named STF1. The underlying technical
problem solved by STF1 can be construed as the provision of a lighting system with
homogeneous and selectable illumination.

The same analysis as performed above is applied to the second invention defined in
independent claim 11.

Regarding the features of claim 11, the prior art document D5 discloses:
an excitation light source assembly (see D5, paragraph 46 and figure 3), comprising:
a housing (100, fig. 3 and paragraph 46 of D5);

a first connector portion mounted to said housing (a light emitting diode such as
depicted in figure 3 with reference numerals 101-103 need to be attached in some
way to the housing 100; therefore, document D5 implicitly discloses a first connector
portion mounted to the housing 100)

a lamp receptacle for producing light in a first defined wavelength band (light emitting
diodes 101-103 are delivered in a lamp receptacle which is also implicitly disclosed);

said housing being mountable to a support structure so that a field of view of a
camera also mounted to support structure is substantially unobstructed by said
housing and by said lamp receptacle (see fig. 4 of D5: the housing or ring illuminator
100 and the camera are mounted to the columnar arrangement 40, 60, 70;
furthermore, the camera's field of view is unobstructed by the housing or ring
illuminator 100).

Document D5 does not disclose a second connector portion mounted to said lamp
receptacle so that said lamp receptacle can be removably engaged with said first
connector portion mounted to said housing. Figure 3 of D5 is not drawn with enough
detail to derive therefrom the fact that the light emitting diode comprises a receptacle
with a second connector portion for removably engaging with the first connector
portion.

The special technical feature, representing the contribution over the prior art, of claim
11 is therefore a second connector portion mounted to the lamp receptacle so that the
lamp receptacle can be removably engaged with the first connector portion mounted

EPO Form 1703 01.91TRI
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to the housing. This special technical feature is named STF2. The underlying
technical problem of special technical feature STF2 can be construed as the provision
of a specific fixation of the lamp receptacle to the housing.

When comparing the technical feature STF1 with the technical feature STF2 it
becomes apparent that they are neither the same nor do they correspond to each
other. The same is true for the underlying technical problems. Consequently, no
relationship can be established between the subject-matter of independent claims 1
and 11, respectively (Rule 44 EPC).

In conclusion, the independent claims 1 and 11 and their respective dependent claims
are not linked by common or corresponding special technical features and define two
different inventions not linked by a single general inventive concept.

The application hence lacks unity within the meaning of Article 82 EPC.

2. Lack of novelty of claim 1

The present application does not meet the requirements of Article 52(1) EPC because
the subject-matter of claim 1 is not new within the meaning of Article 54(1) and (2)
EPC.

Document D1 discloses the features of claim 1, namely

an excitation light source assembly (see the abstract of D1) comprising:
a housing

(see the figure - accompanying the abstract - of D1: reference numeral 9 represents a
housing)

defining a central opening therein

(see the figure D1: an objective lens 5 is depicted in the center of the housing 9; this
objective lens 5 makes a central opening in the housing 9 necessary; consequently,
the housing has a central opening.)

and a plurality of lamp receptacles surrounding the central opening

EPO Form 1703 01.91TRI
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(see the figure of D1: housing 9 contains a plurality of holes 902 for receiving LED
units 11)

said housing being mountable to a support structure so that the central opening is
aligned with a camera also mounted to the support structure so that a field of view of
the camera is unobstructed by said housing

(see the figure of D1: housing 9 is mounted to base 6 and the objective lens keeps
the field of view of camera 24 unobstructed);
a light source positioned within each of the plurality of lamp receptacles

(LED light source units are positioned in each of the plurality of reception holes 902,
see the translation of D1, paragraph 55);

and a diffuser positioned within at least some of the plurality of lamp receptacles,
each of said diffusers diffusing light produced by each of said light sources

(see the computer translation of D1, paragraph 106: the LED source unit comprises a
diffusion board 3104);

and a control system operatively connected to each of said light sources, said control
system operating selected ones of said light sources to provide a desired excitation
illumination to an object within the field of view of said camera

(see the computer translation of D1, paragraph 80),

the object fluorescing in response to the excitation illumination provided by said light
sources

(as the object does not seem to be part of the apparatus, the fact that the object
fluoresces in response to illumination is not an apparatus feature; however, as the
apparatus of D1 is used for exciting and detecting fluorescence, the object 202 of D1
fluoresces in response to the excitation illumination provided by the light sources 11).

Concluding, document D1 anticipates the subject-matter of claim 1.

Likewise, document D2 discloses an excitation light source assembly comprising all
features of claim 1. In particular, D2 discloses a housing 28 (see figure 7A of D2), a
plurality of lamp receptacles each containing a light source (see D2, page 16, lines
15-19: a plurality of LEDs 2 are mounted to a printed circuit board; as an LED is
always manufactured in a receptacle, a plurality of lamp receptacles is implicitly
disclosed), a diffuser (see D2, page 18, lines 2-5 disclosing the use of diffused narrow
viewing angle LEDs), a control system for operating individual LEDs (see D2, page
23, line 24 - page 24, line 3).
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Document D2 discloses all features of claim 1.

The subject-matter of claim 1 is therefore not new in view of document D1 and in view
of document D2, Art 54 EPC.

3. Lack of novelty of independent claim 11

The subject-matter of independent claim 11 is not novel for the following reasons, Art.
54 EPC.

The subject-matter of claim 1 is defined in such a broad way that document D1 can
be read onto the claim:

Referring to claim 11, document D1 shows
an excitation light source assembly

(see the abstract of D1), comprising:
a housing

(see the figure accompanying the abstract of D1: reference numeral 9 represents a
housing);
a first connector portion mounted to said housing

(the expression "connector portion" is interpreted as a part which enables connection
with another part. Document D1 shows a plurality of LED source unit reception holes
902, see the figure accompanying the abstract of D1 and see paragraph [0055] of the
computer translation of D1. The LED source unit reception holes 902 allow insertion
of LED source units. Hence, the LED source unit reception holes enables connection
with LED source units and are therefore consider connector portions. The LED source
unit reception hole 902 is regarded a connector portion mounted to said housing);

a lamp receptacle for producing light in a first defined wavelength band

(see figure 10 of document D1 showing an LED light source holder 3201; the LED
light source holder 3201 represents a lamp receptacle for producing light in a
wavelength band, see also paragraphs [0110] and [0111] of the computer translation
of D1);

and a second connector portion mounted to said lamp receptacle

EPO Form 1703 01.91TRI
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(see figure 10 of D1: the LED light source holder 3201 is surrounded by a housing;
this housing represents a second connector portion; it is also mounted to the lamp
receptacle which in figure 10 is the LED light source holder. Hence, the housing
surrounding the LED light source holder 3201 represents the second connector
portion as defined in the claim)

so that said lamp receptacle can be removably engaged with said first connector
portion mounted to said housing

(this feature is implicitly disclosed with the light assembly of document D1;in D1 the
LED light source holders can be removably engaged with the LED source unit
reception holes; as the LED light source holders represents a lamp receptacle and the
LED source unit reception holes a first connector, D1 discloses the respective
feature),

said housing being mountable to a support structure so that a field of view of a
camera also mounted to support structure is substantially unobstructed by said
housing and by said lamp receptacle.

(see the figure accompanying the abstract of D1: housing 9 is mounted to base 6 and
the object lens 5 keeps the field of view of camera 24 unobstructed).

Concluding, document D1 anticipates the subject-matter of claim 11.

Likewise, document D2 discloses all features of claim 11, see D2, figure 5 and page
1, lines 16-18 and page 14, lines 1-11.

4. Dependent claims 2-11, 12-15

The dependent claims do not contain any additional features which meet the
requirements of the EPC with respect to novelty and/or inventive step.

The additional features of dependent claims 2-3 are disclosed in document D1 (see
D1, paragraphs [0131] and [0133] of the computer translation of D1)

Dependent claim 4 is obvious in view of either document D1 or D2.

Claims 5-8 are not new in view of document D2, see page 13, lines 18-32 and figs. 5
and 7A).
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Claims 9 and 10 are not inventive over document D2 (see also document D6,
paragraph [0019] and figures 1-3 showing cylindrical light source holders).

The features of dependent claims 12 and 13 are not inventive over a combination of
documents D2 and D6, D6 disclosing a modular LED light source unit which may be
mounted on a printed circuit and D2 disclosing a printed circuit board for use with
LEDs (see document D2, page 14, lines 1-11 and see document D6, figures 1-3 and
paragraphs [0001], [0019]. In view of a combination of these documents, claims 12
and 13 are not inventive, Art. 56 EPC.

Dependent claims 14-15 are obvious in view of document D1 (see figure 9 and
paragraph [0106] of the computer translation of D1).

EPO Form 1703 01.91TRI

152



Europiisches European Patent Office

Patentamt 80298 MUNICH
Farene otice GERMANY
Cffice européen

des brevets

Questions about this communication ?
Contact Customer Services at www.epo.org/contact

AN TR A A

Wilkinson, Marc George
Avidity IP

Broers Building

Hauser Forum

21 JJ Thomson Ave
Cambridge CB3 OFA

ROYAUME UNI
Date
26.10.15
Reference Application No /Patent No.
P102377EP51 11822574.7 - 15654 / 2612200 PCT/US2011049998

Applicant/Proprietor
Spectral Instruments Imaging, LLC

Communication

The extended European search report is enclosed.

The extended European search report includes, pursuant to Rule 62 EPC, the supplementary European
search report (Art. 153(7) EPC) and the European search opinion.

Copies of documents cited in the European search report are attached.

M 0 additional set(s) of copies of such documents is (are) enclosed as well.

Refund of the search fee
If applicable under Article 9 Rules relating to fees, a separate communication from the Receiving Section
on the refund of the search fee will be sent later.

Should you wish to further prosecute this application in the examination phase, your attention is drawn to
the provisions of Rule 70a EPC. An invitation to respond to the extended European search report will be
issued shortly (R. 70(2) EPC).

es Pa tent
Q_}s\sc,“ 5;??(
)

S <
=)
il «®
2 E
fd
e L
B )
%Y S
o
(/G er)\?‘

e, .
Oing aoiy0

EPO Form 15078 06.12 153



Europiisches European Patent Office

Patentamt 80298 MUNICH
Farene otice GERMANY
Cffice européen

des brevets

Questions about this communication ?
Contact Customer Services at www.epo.org/contact

AN TR A A

Wilkinson, Marc George
Avidity IP

Broers Building

Hauser Forum

21 JJ Thomson Ave
Cambridge CB3 OFA

ROYAUME UNI
Date
12.11.15
Reference Application No /Patent No.
P102377EP51 11822574.7 - 15654 / 2612200 PCT/US2011049998
Applicant/Proprietor
Spectral Instruments Imaging, LLC

Communication pursuant to Rules 70(2) and 70a(2) EPC

A supplementary European search report has been drawn up concerning the above-identified European
patent application (publication number: 2612200).

Since the request for examination has been filed (R. 70(1), 159(1)(f), Art. 94(1) EPC) prior to the
transmission of the supplementary European search report, you are hereby invited to indicate within

six months

of notification of this communication whether you wish to proceed further with the European patent
application.

If you do not indicate in due time that you wish to proceed further with the European patent application, it
will be deemed to be withdrawn (R. 70(3) EPC).

You are invited, within the above-mentioned six-month period, to comment on the objections raised in the
opinion accompanying the European search report and/or to file any amendments to the description, claims
and drawings correcting any deficiencies noted in the opinion (R. 70a(2), R. 137(2) EPC; Guidelines for
Examination in the EPO, B-Xl, 8).

If filing amendments, you must identify them and indicate the basis for them in the application as filed.
Failure to meet either requirement may lead to a communication from the Examining Division requesting
that you correct this deficiency (R. 137(4) EPC).

Should the reply to the invitation pursuant to Rule 70a(2) EPC be filed in an admissible non-EPO language,
a translation is to be submitted within one month of its filing (R. 6(2) EPC).

Should you not comply with this invitation within the time limit, the application will be deemed to be
withdrawn in accordance with Rule 70a(3) EPC.
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20/04 2014 WED 15:45 FPAY -+ BRD Ao01/005

Fax AVIDITY IP

European Patent and Trade Mark Attormoys since 1989
Correspondence Address

Broers Building
Hauser Forum

21 1) Themson Avenue
Cambridge

CB3 OFA

United Kingdom

Tel: +44(0)1992 561 756
Fax: +44{0)8453 847 001

www . avidity-ip.com
mall@avidity-lp.com

To: Claudia Weber From: Ross M Cummings
Company: [EPC Pages 5
(Inc. Cover):
Fax: 00 49 89 2399 4465 Datea: 20" April 20186
Re: Change to Named Representative - GM
Notice of Confidentiality

! The infarmation contained in and tranamitted with this facsimile is:

= Subject to the legal professlonal privilege and/or
* Privaie and Confidential

It is intended only for the individual or entity designated above. You are hereby notified that any dissemination, distribution,
copying or use of or ralianee upon the Information conained in and fransmitted with this facsimile by or to anyone other than
the recipient designated above by the sender ls unavthonsed and strictly prohibited. If you have received this facsimile in error,
piease notify Avidity IP by telephane on +44 (0)1092 561756 immediately. Any facsimile erroneously transmitied to you should
he immadiately retumed to the sender by past, or if suthorisation is granted by the sender, destroyad,

Duration. 20.04.2016 16.49:06 - 20.04.2016 16.49.46. This page 1 of 5 was completed at 20.04.2016 16:49:14 155
Received at the EPO on Apr 20, 2016 16:49:46. Page 1 of 5
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AVIDITY IP

Europaein Patont and Trade Merk Attorneys since 1989

Correspondence Address

Broers Bullding
Hauser Forum
21 1) Thomson Avenue

European Patent Office Cambrdge
D-80298 Munchen SE?’EE%FQm o
Germany 9

Tel: +44(0)1992 561 756

FAX 00 49 89 23990 4455 Fax: +44(0)B453 847 001

www avidity-ip.com
mail@avidity-ip.com

20" April 2016

Dear Sirs
Re:  Change to Named Representative

Please amend the Register in respect of the applications on the attached sheet to show, as
the first-named representative:

MARCH, Gary C
Avidity IP

Broers Building
Hauser Forum

21 J J Thomson Ave
Cambridge

CB3 OFA

United Kingdom

Additional representatives in respect of this application are shown on the second attached
sheet. :

Please acknowledge receipt of this letter and ite enclosures by returning the enclosed EPO Form
1037 in due course.

A

MMINGS, ROGS M

Yours faithfully

jdom | Roegulioted by TPREC

Duration: 20.04.2016 16:49:06 - 20.04.2016 16:49:46. This page 2 of 5 was completed at 20.04.2016 16:49:21 156
Received at the EPO on Apr 20, 2016 16:49:46. Page 2 of 5
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APPLICATION NUMBER | FIRST APPLICANT QUR REFERENCE NUMBER
11 822574.7 Spectral Instruments Imaging, LLC P102377EP51
0B 763494.5 Ruimy, Shimon P100903EPS1
Duration: 20.04.2016 16:49:06 - 20.04.2016 16:49:46. This page 3 of 5 was completed at 20.04.2016 16:49:25 157
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Addltlonal Sheet

Additional Representatives: -

ALl, SULEMAN CUMMINGS, ROSS MARTIN
BIZLEY, RICHARD EDWARD LASTERRA, ELENA
BRANSCOMBE, ADAM MARCH, GARY CLIFFORD
CLARKE, GEQFFREY HOWARD MOFFAT, JOHN ANDREW
COLE, WILLIAM GWYN SYMONS, RUPERT JONATHAN
All of;
Avidity IP

Broars Building, Hauser Forum
21 J J Thomson Avenue
Cambridge

CB3 OFA

UK

Duration: 20.04.2016 16:49:06 - 20.04.2016 16:49:46. This page 4 of 5 was completed at 20.04.2016 16:49:30 158
Received at the EPO on Apr 20, 2016 16:49:46. Page 4 of 5
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EPAEPQADER 1037.1 12,07

Europllsches
Patenkame

Eurapean
Paierk Office

Qffice eurcpéen
dei bravets

9

Acknowledgament of recelpt for sender

Einsandar VSandar'/Expddileur’ (Wit ausfilian/plats completa/vaulllbz compléiar) :

-
Avidity IP

Broers Building, Hauser Forum

21 J J Thomson Avenue
Cambridge
CB3a OFA

-

Empfangsbeschainigung? fir
beim Europdischen Patentamt
nachgeraichte Unterlagan zu
Patentanmeldungen/Patenten

Datum und Crl dea Eingangs sind aus dem
Inga bw, derf diwser

Empfangsbescheinigung ersichilich.

(M + Datum = Elnreichungsort Minchen;

H + Daium = Elnraichungsan Dan Heag;

Detum + B = Einreichungsort Berlin)

4+ BRED

1

Date  20/04/2016

File no. Various

Applicant

Varipus

=t

Acknowledgement of receipt’
by the European Patant Office of
subsequently flled Items relating
to patent applications/patents

The dele and place of recalpl are Indlcatad
ky the slamp or pedoration on this recelpl.
(M« clata = Munich as place of recelpl;

H + date = The Hague &= place of recalpt;
dals + B = Barlin as place of receipt)

005/008

80298 Munich
Garmany
Tel. +48(C)A9 2399-01 Fax -4465

P.O. Box 5818

2280 HV Rijswilk

Natharlands

Tel.+31(0)70 3402040 | Fax -3018

10658 Barlin
Garmany
Tal. +43(0)30 26901-0 | Fax -840

Accusé de réception’ de piéces
envoyées i |'Office auropéen des
brevets postérleurement au dépdt
d’une demande de bravet/a la
délivranca d'un brevet européen

La dale et la llau de récepilon sont Indlqués
par 'a cachel de récaplion ou la pedoration
du présant azsugd de récaption,

(M + dete = places regues @ Munich ;

H +dals = plécss rejuey & La Haye ;

dale = 8 = plécen recues & Berlin)

Eingereichte Unterlagen Items filed Pidcos produites
AnmaldeummarPaleninummer I Zaichen gals. An und Datum ger Unipriagen
Applicslion blumber(Patent Number Your ratannce Nalura 2 data of Ham (opllanal)?
Humdro de |2 damandaiumése du bravel Vol réféiance Nalure s data das géces {iacutiallf)!
1. Various Various Change to Named Representative - GM
2,

3,
4.
5.
6.
7.
8.

Nachgerelchte Unterlagen knnen auch oaline singereicht werden; sleha www.epaline. org
ltema may alao ba filed aubseguently onling; please see www.epuline.org
Les pleces produltes ultdrleuramant pouvant ftre auasi dépoades an ligne ; vair waw.apoline.ong

1) Bitle Acresafeld ausfilian

2} Biite 2-fach einralchen

3) Der Eingang der angegatonen Untsneger
wird baséligl. Enihdl: dieas Spalia kelne
Einlragungan, 0 wird ladiglich basialigl,
dzae alna Sandunp 2 dem angegehanan
Aklenzeichen singegangen el

(1) Fleass fill In ackiress.

(2) Fleass submil o coplas.

{3) Receipt of ine barms indicaled Is confiemad.
|#this column does not conlaln any entries,
only the recalpt of an ilem far the fle Indicabed
15 conlirmed.

1) Veulez compléter 'a champ cl-dessous,

2) Asoumattre an 2 exemplalres.

3) La rdceplion doa plbces Indiqubes a3l conlir-
mide. Faula de manlin:l::nn cada colonng,
s prégsnl accuss de piion se rapporie
4 URG DIACH QUBILONGUA ANVOYAS S5U4 Ia
référence indiquée.

Erpfangsbescheinigung flir Einsender | Acknowladgement of recelpt for eender | Acousé de réceplion & Vintention de I'sxpéditeur

Duration: 20.04.2016 16:49:06 - 20.04.2016 16:49:46. This page 5 of 5 was completed at 20.04.2016 16:49:46
Received at the EPO on Apr 20, 2016 16:49:46. Page 5 of 5
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F nm AVIDITY [P
ax C F!« ! 53 j ﬁ !Q 5 i European Patent and Trade Mark Attorneys since 1989
| J f&:Fg: 3&!4‘?‘-{5“"} 5 Correspondence Address

Broers Building
Hauser Forum

21 1] Thomson Avenue
Cambridge

CB3 OFA

United Kingdom

Tel: +44(0)1992 561 756

Recipient address Fax: +44(0)8453 847 001
ni www.avidity-ip.com
Q?agnes?n?:& onNo %4 mail@avidity-ip.com

To: Clé.udia Wel;er i Froin: Ross M Cummings
Company: |[EPO Pages 5
{Inc. Cover):
Fax: 00 49 89 2399 4465 Date: 20™ April 2016
Re: Change to Named Representative - GM
Notice of Confidentiality

The information contained in and transmitted with this facsimile is:

» Subject to the legal professional privilege and/or
s Private and Confidential

It is intended only for the individual or entity designated above. You are hereby notified that any dissemination, distribution,
copying or use of or reliance upon the information contained in and transmitted with this facsimile by or to anyone other than
the recipient designated above by the sender is unauthorised and strictly prohibited. If you have received this facsimile in error,
please notify Avidity IP by telephone on +44 (0)1992 561756 immediately. Any facsimile erroneously transmitted to you should
be immediately retumed to the sender by post, or if authorisation is granted by the sender, destroyed.
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AVIDITY iP

European Patent and Trade Mark Attorneys since 1989

Correspondence Address

Broers Building
Hauser Forum
21 1) Thomson Avenue

European Patent Office Cambridge
D-80298 Munchen CB3 OFA

United Kingdom
Germany

Tel: +44(0)1992 561 756

FAX 00 49 89 2399 4465 Fax: +44(0)8453 847 001
www.avidity-ip.com
mail@avidity-ip.com

20™ April 2016

Dear Sirs
Re: Change to Named Representative

Please amend the Register in respect of the applications on the attached sheet to show, as
the first-named representative:

MARCH, Gary C
Avidity IP

Broers Building
Hauser Forum

21 J J Thomson Ave
Cambridge

CB3 OFA

United Kingdom

Additional representatives in respect of this application are shown on the second attached
sheet.

Please acknowledge receipt of this letter and its enclosures by returning the enclosed EPO Form
1037 in due course.

Yours faithfully

%W//

MMINGS, ROSS M

IP Ltd registered in England | Registration no. 05697558

Registered office: 25 Meer Street | Stratford-upon-Avon | Warwickshire | CV37 6QB | United Kingdom | Regulated by IPREG



APPLICATION NUMBER

FIRST APPLICANT

OUR REFERENCE NUMBER

11 822574.7

Spectral Instruments Imaging, LLC

P102377EP51

08 763494.5

Ruimy, Shimon

P100903EPS1
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Additional Representatives: -

ALl, SULEMAN

BIZLEY, RICHARD EDWARD
BRANSCOMBE, ADAM
CLARKE, GEOFFREY HOWARD
COLE, WILLIAM GWYN

Additional Sheet

CUMMINGS, ROSS MARTIN
LASTERRA, ELENA

MARCH, GARY CLIFFORD
MOFFAT, JOHN ANDREW
SYMONS, RUPERT JONATHAN

All of:

Avidity IP

Broers Building, Hauser Forum
21 J J Thomson Avenue
Cambridge

CB3 OFA

UK

163



AVIDITY IP

European Patent and Trade Mark Attameys since 1989

Correspondence Address

Broers Building
Hauser Forum
21 1] Thomson Avenue

Cambridge
European Patent Office CB3 OFA
80298 Munich United Kingdom
Germany Tel: +44(0)1992 561 756

Fax: +44(0)8453 847 001

_ www.avidity-ip.com
26 April 2016 mail@avidity-ip.com

On-Line

Dear Sirs
European Patent Application No. 11822574.7

Spectral Instruments Imaging, LLC
Our Ref: P102377EP51

Referring to this application and an informal discussion with the search Examiner, we herewith
request a refund of the additional search fee paid.

Moreover, we note the allowed request for treatment on the PPH does not show in the documents
available on-line from the EPO register. Can this pleased be placed on/restored to the public
record?

Yours faithfully

/MARCH, Gary C./

MARCH, Gary C.
AVIDITY IP

R S

Registered office: 25 Meer Street | Stratford-upon-Avon | Warwickshire | CV37 6QB | United Kingdom | Regulated by Irket




Europdisches

Office européen
des brevets

Representative:

Mr. Gary March
Avidity IP

Broers Building
Hauser Forum

21 J J Thomson Ave

Cambridge Cambridgeshire CB3 OFA

United Kingdom

Phone: +44 (0)1992 561756
Fax: +44 (0)8453 847 001
E-mail: mail@avidity-ip.com

Patentamt
European . H
0) Patent Office Letter accompanying subsequently filed items

80298 Munich

Germany
Tel. +49(0)89 2399-0 | Fax -4465

P.O. Box 5818

NL-2280 HV Rijswijk

Netherlands

Tel. +31(0)70 340-2040 | Fax -3016

10958 Berlin
Germany
Tel. +49(0)30 25901-0 | Fax -840

The document(s) listed below is (are) subsequently filed documents pertaining to the following application:

Application number

Applicant's or representative's reference

11822574.7

P102377EP51

Description of document

Qriginal file name

Assigned file name

1 |Letter relating to the search and

examination procedure

26.04 .16 Let to EPO refund of Exam fee

& PPH.pdf

EPLETT-1.pdf

Signatures

Place:
Date:

Signed by:
Representative name:

Capacity:

P102377EP51

Cambridge
26 April 2016

Gary March 37143
Gary March
(Representative)
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Europiisches European Patent Office
RS 80298 MUNICH

Patent Office GERMANY

Office européen

des brevets

Questions about this communication ?
Contact Customer Services at www.epo.org/contact

AN AN A AR A

March, Gary Clifford

Avidity IP

Broers Building, Hauser Forum
21 J J Thomson Avenue
Cambridge CB3 0OFA

ROYAUME UNI
Date
02.05.16
Reference Application No /Patent No.
P102377EP51 11822574.7 - 15654 / 2612200

Applicant/Proprietor
Spectral Instruments Imaging, LLC

Communication of amended entries concerning the representative (R. 143(1)(h) EPC)

As requested, for the above-mentioned European patent application / European patent the
entries concerning the representative have been amended as follows:

March, Gary Clifford

Avidity IP

Broers Building, Hauser Forum
21 J J Thomson Avenue
Cambridge CB3 OFA

GB

The amendment will be recorded in the Register of European Patents.
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EPO FORM P04A42

Information on Search Strategy - Pilot phase (see OJ 2015, A86)
The type of information contained in this sheet may change during the pilot for improving
the usefulness of this new service.

Application Number

EP 11 82 2574

TITLE:

APPLICANT: Spectral Instruments Imaging, LLC
IPC CLASSIFICATION: GOIN21/64, GO3B15/05
EXAMINER: Huenges, Alexandra

CONSULTED DATABASES: WPI, EPODOC, XFULL

CLASSIFICATION SYMBOLS DEFINING EXTENT OF THE SEARCH:

IPC:
CPC: GOLN21/645/LOW, GOIN2021/6419
FI1/F-TERMS: |

KEYWORDS OR OTHER ELEMENTS FEATURING THE INVENTION:
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Europalsches
Patentamt

European
Patent Office

SUPPLEMENTARY

Office européen
des brevets

EPO FORM 1503 03.82 (PD4C04) O

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 11 82 2574

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

X

JP 2004 325174 A (OLYMPUS CORP)

18 November 2004 (2004-11-18)

* abstract *

W0 2006/058161 A2 (IDEXX LAB INS [US];
MISENER GARLAND CHRISTIAN [US]; HARJU
PHILIP N [US) 1 June 2006 (2006-06-01)
* page 15, line 29 - page 16, line 20;
figures 7A, 7B *

* page 18, lines 2-17 *

* page 23, line 24 - page 24, line 3 *
US 2010/152050 A1 (GORDON STEVEN [US] ET
AL) 17 June 2010 (2010-06-17)

* paragraphs [0004] - [0007] *

* paragraph [0013] *

DE 10 2007 062367 A1 (KOREA ELECTRO TECH
RES INST [KR]) 31 July 2008 (2008-07-31)
* paragraphs [0002] - [0003] *
* paragraphs [0051] - [0053] *
* paragraphs [0088] - [0099]; figures

*

LIRS |

US 2008/144921 A1 (LIZOTTE TODD E [US] ET
AL) 19 June 2008 (2008-06-19)
* paragraphs [0044] - [0047]; figures 3, 4

US 2009/075519 A1 (DAILY CHRISTOPHER
GEORGE [US] ET AL)

19 March 2009 (2009-03-19)

* paragraph [0001] *

: paragraphs [0019] - [0020]; figures 1-3

The supplementary search report has been based on the last
set of claims valid and available at the start of the search.

1-11,
14-26

1-27

1-10

1~1D

1-10

12,13

INV.
GOLN21/64
GO3B15/05

TECHNICAL FIELDS
SEARCHED (IPC)

GOIN

Place of search Date of comgletion of the search

Munich 3 May 2016

Huenges, Alexandra

Examiner

CATEGORY OF CITED DOCUMENTS

T . theary er principle underlying the invention

X : particularly relevant if taken alone

Y : particularly relevant if combined with another

document of the same category
A technological background
O : non-written disclosure
P . intermediate document

E : earlier patent document, but published on, or

after the filing date

& member of the same patent family, comesponding

document

D : document cited in the application
L : document cited for other reasons
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EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 11 82 2574

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

03-05-2016
Patent document Publication Patent family Publication

cited in search report date member(s) date

JP 2004325174 A 18-11-2004  NONE

WO 2006058161 A2 01-06-2006 AU 2005309510 Al 01-06-2006
CA 2584529 Al 01-06-2006
EP 1828751 A2 05-09-2007
EP 2388571 Al 23-11-2011
JP 2008522160 A 26-06-2008
US 2006109475 Al 25-05-2006
WO 2006058161 A2 01-06-2006

US 2010152056 Al 17-06-2010  CA 2677216 Al 14-08-2008
DE 112008000363 T5 12-05-2010
GB 2458855 A 07-10-2009
US 2010152050 Al 17-06-2010
US 2015159211 Al 11-06-2015
WO 2008097455 Al 14-08-2008

DE 102007062367 Al 31-07-2008 DE 102007062367 Al 31-07-2008
JP 4521587 B2 11-08-2010
JP 2008183394 A 14-08-2008
US 2008180950 Al 31-07-2008

US 2008144921 Al 19-06-2008  NONE

US 2009075519 Al 19-03-2009 CN 101803125 A 11-08-2010
JP 2010539652 A 16-12-2010
US 2009075519 Al 19-03-2009
WO 2009035523 A2 19-03-2009

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82
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Datum

Blatt Anmelde-Nr:

Date cf Form 1507 Sheet 1 Application

Date

No:

Feuille
Demande n°:

11 822 574.7

The examination is being carried out on the following application documents

Description, Pages

1-15 as published

16 filed in electronic form on 17-10-2013
Claims, Numbers

1-27 filed with telefax on 04-03-2015
Drawings, Sheets

2/12-4/12, as published

7/12-12/12

112, 5/12, 6/12 filed in electronic form on 17-10-2013
Reference is made to the following documents.

D1* JP 2004 325174 A (OLYMPUS CORP) 18 November 2004 (2004-11-18)

D2 WO 2006/058161 A2 (IDEXX LAB INC [US]; MISENER GARLAND

CHRISTIAN [US]; HARJU PHILIP N [US) 1 June 2006 (2006-06-01)

*see also the computer translation of document D1

1. Lack of conciseness

Claims 1, 14 and 25 have been drafted as separate independent apparatus claims.

EPO Form 1703 01.91TRI
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Anmelde-Nr:

Datum Blatt N
Dae cf Form 1507 Sheet 2 QF(;P"CM” 11 822 574.7
Date Feuille )

Demande n°:

Under Article 84 in combination with Rule 43(2) EPC, an application may contain
more than one independent claim in a particular category only if the subject-matter
claimed falls within one or more of the exceptional situations set out in paragraph (a),
(b) or (c) of Rule 43(2) EPC. This is not the case in the present application, however,
as the independent claims define essentially the same subject-matter. The claims
therefore need to be restricted to a single independent apparatus claim.

2. Lack of novelty of independent apparatus claim 1

The present application does not meet the requirements of Article 52(1) EPC because
the subject-matter of claim 1 is not new within the meaning of Article 54(1) and (2)
EPC.

Document D1 discloses the features of claim 1, namely

an excitation light source assembly (see the abstract of D1) comprising:
a housing

(see the figure - accompanying the abstract - of D1: reference numeral 9 represents a
housing)

defining a central opening therein

(see the figure D1: an objective lens 5 is depicted in the center of the housing 9; this
objective lens 5 makes a central opening in the housing 9 necessary; consequently,
the housing has a central opening.)

and a plurality of lamp receptacles surrounding the central opening

(see the figure of D1: housing 9 contains a plurality of holes 902 for receiving LED
units 11)

said housing being mountable to a support structure so that the central opening is
aligned with a camera also mounted to the support structure so that a field of view of
the camera is unobstructed by said housing

(see the figure of D1: housing 9 is mounted to base 6 and the objective lens keeps
the field of view of camera 24 unobstructed);
a light source positioned within each of the plurality of lamp receptacles

(LED light source units are positioned in each of the plurality of reception holes 902,
see the translation of D1, paragraph 55),

EPO Form 1703 01.91TRI
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Anmelde-Nr:

Datum Blatt N
Dae cf Form 1507 Sheet 3 QF(;P"CM” 11 822 574.7
Date Feuille )

Demande n°:

wherein at least one of said light sources comprises a narrow-band light source
(see D1, paragraph [0131] of the computer translation of D1)

and a diffuser positioned within at least some of the plurality of lamp receptacles,
each of said diffusers diffusing light produced by each of said light sources

(see the computer translation of D1, paragraph 106: the LED source unit comprises a
diffusion board 3104);

and a control system operatively connected to each of said light sources, said control
system operating selected ones of said light sources to provide a desired excitation
illumination to an object within the field of view of said camera

(see the computer translation of D1, paragraph 80),

the object fluorescing in response to the excitation illumination provided by said light
sources

(as the object does not seem to be part of the apparatus, the fact that the object
fluoresces in response to illumination is not an apparatus feature; however, as the
apparatus of D1 is used for exciting and detecting fluorescence, the object 202 of D1
fluoresces in response to the excitation illumination provided by the light sources 11).

Concluding, document D1 anticipates the subject-matter of claim 1.

Likewise, document D2 discloses an excitation light source assembly comprising all
features of claim 1. In particular, D2 discloses a housing 28 (see figure 7A of D2), a
plurality of lamp receptacles each containing a narrow-band light source (see D2,
page 16, lines 15-19: a plurality of LEDs 2 are mounted to a printed circuit board; as
an LED is always manufactured in a receptacle, a plurality of lamp receptacles is
implicitly disclosed), a diffuser (see D2, page 18, lines 2-5 disclosing the use of
diffused narrow viewing angle LEDs), a control system for operating individual LEDs
(see D2, page 23, line 24 - page 24, line 3).

Document D2 discloses all features of claim 1.

The subject-matter of claim 1 is therefore not new in view of document D1 and in view
of document D2, Art 54 EPC.

EPO Form 1703 01.91TRI
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Anmelde-Nr:

Datum Blatt N
Dae cf Form 1507 Sheet 4 Qg?"Cam” 11 822 574.7
Date Feuille )

Demande n°:

3. Lack of novelty of independent apparatus claim 14

The subject-matter of independent claim 14 is not novel for the following reasons, Art.
54 EPC.

Claim 14 defines the subject-matter of claim 1 using a different wording. The
argumentation as to lack of novelty is however the same, see point 2. above.

Claim 14 is not novel over each of documents D1 and D2, Art. 54 EPC.

4. Lack of novelty of independent apparatus claim 25

Claim 25 differs from independent apparatus claim 1 in the addition of the feature
"said light sources do not extend beyond the lamp receptacles” and in the
deletion of the feature "diffusers diffusing light produced by each of said light
sources".

Regarding the common features of claims 1 and 25, reference is made to the
argumentation under point 2. above showing them to be anticipated by each of
documents D1 and D2.

The additional feature of claim 25, i.e. "said light sources do not extend beyond
the lamp receptacles™, is known from document D1, see figures 1 and 10 of D1, as
well as from document D2, see figures 7A and 7B with LEDs 2 placed in receptacles.

The subject-matter of claim 25 is therefore anticipated by each of documents D1 and
D2 and therefore not novel, Art. 54 EPC.

5. Dependent claims 2-13, 15-24 and 26-27

The dependent claims do not contain any additional features which meet the
requirements of the EPC with respect to novelty and/or inventive step.

EPO Form 1703 01.91TRI

173



Anmelde-Nr:

Datum Blatt N
Dae cf Form 1507 Sheet 5 Qg?"Cam” 11 822 574.7
Date Feuille )

Demande n°:

The additional features of dependent claims 2-5 are disclosed in document D1 (see
D1, paragraphs [0131] and [0133] of the computer translation of D1). Furthermore,
the additional feature of claim 3 is known from D2, see page 8, lines 22-28.

Dependent claim 6 is obvious in view of either document D1 or D2.

Claim 7 is not new in view of either document D1, see figure 13 or document D2, see
LEDs 18 in figure 5.

Claim 8 is not new in view of document D2, see figure 7A and obvious in view of
document D1.

Claims 9-11 are not new in view of either document D1, see figures 1 and 10 or
document D2, see page 13, lines 18-32 and figs. 5 and 7A.

Claims 12 is not new over document D2 (see figure 7A showing LEDs with larger
cylindrical openings and LEDs with smaller oval openings)

Claim 13 is new in view of D2, see the circuit board disclosed in claim 5 of D2 and the
cylindrical light source holders (2) shown in figures 7A and 7B.

Dependent claim 15 is not new in view of document D1, paragraph [0106] and figure
9.

The additional features of claim 16 are known from document D1, figure 1 and from
document D2, figure 7A.

Dependent claims 17 and 18 are not new in view of either document D1, paragraph
[0131] and from document D2, page 13, lines 18-22.

Dependent claim 19 is not inventive over either document D1, paragraph [0131] or
document D2, page 13, lines 18-22.

Dependent claim 20 is not new in view of document D1, see paragraphs [0131] and
[0133].

The additional features of claims 21-23 are known from document D1, paragraph
[0131] and from document D2, see page 13, lines 18-22.

Dependent claim 24 is an obvious selection of a housing material and does not
involve an inventive step.

Dependent claim 26 is an obvious arrangement of LEDs with respect to lamp
receptacles. Claim 26 does not involve an inventive step.

The additional feature of dependent claim 27 is known from document D2, page 15,
lines 29-33.
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Mitteilung / Communication [/ Notification

Das Européische Patentamt (bermittelt hiermit einen neuen européischen Recherchenbericht,
[0  durch den der frilhere Recherchenbericht vom ............................ ersetzt wird.

[0 in welchem die Angaben der Klassifikation der Anmeldung geéndert worden sind.

The European Patent Office herewith transmits a new European search report,

[  which replaces the previous search report of 26102015 ;

O in which an alteration in the presentation of the classification has been made.

L'office européen des brevets a I'honneur de vous transmettre un nouveau rapport de recherche,
[0  qui annule et remplace le rapport de recherche du .......................... .

[ dans lequel l'indication de la classification de la demande a été modificée.
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P102377EP51 11822574.7 - 15654 / 2612200 PCT/US2011049998
Applicant/Proprietor
Spectral Instruments Imaging, LLC

This communication replaces communication dated 12.11.2015
Communication pursuant to Rules 70(2) and 70a(2) EPC

A supplementary European search report has been drawn up concerning the above-identified European
patent application (publication number: 2612200).

Since the request for examination has been filed (R. 70(1), 159(1)(f), Art. 94(1) EPC) prior to the
transmission of the supplementary European search report, you are hereby invited to indicate within

six months

of notification of this communication whether you wish to proceed further with the European patent
application.

If you do not indicate in due time that you wish to proceed further with the European patent application, it
will be deemed to be withdrawn (R. 70(3) EPC).

You are invited, within the above-mentioned six-month period, to comment on the objections raised in the
opinion accompanying the European search report and/or to file any amendments to the description, claims
and drawings correcting any deficiencies noted in the opinion (R. 70a(2), R. 137(2) EPC; Guidelines for
Examination in the EPO, B-Xl, 8).

If filing amendments, you must identify them and indicate the basis for them in the application as filed.
Failure to meet either requirement may lead to a communication from the Examining Division requesting
that you correct this deficiency (R. 137(4) EPC).

Should the reply to the invitation pursuant to Rule 70a(2) EPC be filed in an admissible non-EPO language,
a translation is to be submitted within one month of its filing (R. 6(2) EPC).

Should you not comply with this invitation within the time limit, the application will be deemed to be
withdrawn in accordance with Rule 70a(3) EPC.
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Date
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Reference Application No /Patent No.
P102377EP51 11822574.7 - 1554 / 2612200 PCT/US2011049998
Applicant/Proprietor
Spectral Instruments Imaging, LLC
Refund of fees
The following fee(s) was (were) paid in respect of the application 11822574.7:
Fee Reference Voucher No Date  Currency Amount
Search fee 002 00632078 19.03.13 EUR 975,00
The fee(s) was (were) paid by Avidity IP Limited.
Search fee 002 01047109 03.08.15 EUR 1 285,00
The fee(s) was (were) paid by Avidity IP Limited.
According to the present state of the file the refund will be made by:
CREDITING THE DEPOSIT ACCOUNT 28050142 Avidity IP Limited.
Amount refundable: Reference Currency  Amount Voucher No
002 EUR 1.285,00 00970471

Reason for refund: Undue payment

The Authorising Officer
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Applicant/Proprietor
Spectral Instruments Imaging, LLC

Noting of loss of rights pursuant to Rule 112(1) EPC

The European patent application cited above is deemed to be withdrawn because

B no indication of the desire to proceed further with the application was furnished within the time limit
specified in the communication (EPO Form 1082/1224) issued under Rule 70(2) EPC (R. 70(3) EPC).

M the invitation to comment on or to correct any deficiencies noted in the opinion accompanying the
(supplementary) European search report has not been complied with within the time limit specified in
the communication (EPO Form 1082/1224) issued under Rule 70a(2) EPC (R. 70a(3) EPC).

Means of redress

Request for a decision (R. 112(2) EPC)

If the applicant considers that the finding of the European Patent Office is inaccurate, he may, within a
(non-extendable) period of two months after notification of this communication, apply in writing for a
decision on the matter. The application can only lead to the finding being reversed if this does not actually
correspond to the factual or legal situation.

Further processing (Art. 121 EPC)

The legal consequence of the failure to observe the time limit shall be deemed not to have ensued if,
within a (non-extendable) period of two months after notification of this communication, further
processing is requested by payment of the fee prescribed under Article 2(1)12 of the Rules relating to
Fees and the omitted act is completed (R. 135(1) EPC).

It should be noted that if a loss of rights occurs because neither the indication of the desire to proceed
further with the application nor the reply to the opinion accompanying the European search report has
been filed within the time limit, the flat-rate amount of the further processing fee ("other cases") has
to be paid twice.
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Important note to users of the automatic debiting procedure

The fee for further processing will be debited automatically on the day on which the above-mentioned
omitted act is completed (see Arrangements for the automatic debiting procedure, supplementary
publication 3 - OJ EPO 2015).

Receiving Section
Jnes Pateny 2

Q‘ié}c’ s
)
§ <
& =)
. =
2 2
%
E @
5 2
u -
% &)
¢ N
6.90' ?
Oing a0

EPO Form 1088 04.10 ADWI 11

page 2 of 2 179



Europiisches European Patent Office

Patentamt 80298 MUNICH
Farene otice GERMANY
Cffice européen

des brevets

Questions about this communication ?
Contact Customer Services at www.epo.org/contact

A A R A

March, Gary Clifford

Avidity IP

Broers Building, Hauser Forum
21 J J Thomson Avenue
Cambridge GB3 OFA

ROYAUME UNI
Date
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Reference Application No /Patent No.
P102377EP51 11822574.7 - 1554 / 2612200 PCT/US2011049998
Applicant/Proprietor
Spectral Instruments Imaging, LLC
Refund of fees
The following fee(s) was (were) paid in respect of the application 11822574.7:

Fee Reference Voucher No Date  Currency Amount
Examination fee 006 00632078 19.03.13 EUR 1 555,00
The fee(s) was (were) paid by Avidity IP Limited.

According to the present state of the file the refund will be made by:

CREDITING THE DEPOSIT ACCOUNT 28050142 Avidity IP Limited.

Amount refundable: Reference Currency  Amount Voucher No
006 EUR 1.555,00 00834697

Reason for refund: Application withdrawn, refused or deemed to be withdrawn before Examining Division
has assumed responsibility (100 % of the examination fee refunded)
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