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Description
RELATED APPLICATIONS

[0001] This application claims the benefit under 35
U.S.C. §119 of U.S. Provisional Patent Application No.
62/079,332 filed on November 13, 2014.

FIELD OF THE INVENTION

[0002] Thisinvention relates generally to methods and
devices for imaging with mobile devices (e.g., mobile tel-
ephones, mobile texting devices, personal media play-
ers, tablet devices, laptop computers, desktop comput-
ers, gaming devices, and/or devices capable of linking
electronically to another device or to a network such as
the Internet, etc.), and specifically to removable function-
al components for use with the image capturing capability
of mobile devices.

BACKGROUND OF THE INVENTION

[0003] Digital Processing technology has made it pos-
sible for mobile devices to include cameras or other im-
aging devices that permit users to capture images or vid-
eo. These images can be stored, processed, and trans-
mitted. However, there are many design constraints with
onboard cameras in mobile devices that can limit the
weight, size, shape, adjustability, and magnification of
the lensing systems of such cameras. Consequently, im-
aging devices inmobile devices are inadequate for awide
variety of imaging or analysis needs and may produce
images which are hard to see with sufficient detail. There
exists a need to provide an imaging analysis tool, such
as a magnification system which removably mounts to a
device, does not interfere with its normal operations, can
be quickly enabled when magnification is needed and
quickly removed when magnification is not needed. The
magnification system must also not cover up or prevent
the user from seeing the entire screen of the mobile de-
vice and also allow for touch-screen functionality.
[0004] Document US 2012 157160 discloses a wide-
field fluorescent imaging on a mobile device having a
camera with a compact, light-weight and inexpensive op-
tical components that are mechanically secured to the
mobile device in a removable housing.

[0005] Document DE 20 2012 101167 U1 discloses
device for identifying samples in a sample arrangement
with an optical window and a recording window in a stand
so that a camera of a device is matched to the optical
window so that via the recording window and the optical
window, the sample arrangement can be optically record-
ed by the camera device.

[0006] Document US 2011188782 A1 discloses a
hand-held portable microarray reader for biodetection in-
cludes a microarray reader engineered to be small
enough for portable applications.

[0007] URL:http://amazon.in/UNIVERSAL-MICRO-
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SCOPE-LENS-60X-MOBILE-
PHONES/dp/BOOKIUOQJ2 [retrieved on 2016-03-011
discloses a microscope clip.

[0008] EP 2500758 A1 discloses a lens component
having one or more lenses attached to a retainer portion
configured to removably attach to communication devic-
es such as mobile phones or tablet computers.

BRIEF SUMMARY OF THE INVENTION

[0009] Embodiments hereof relate to a selectively at-
tachable and removable visual and tactile assessment
tool or clip for use with mobile device. Clip is an elongate
member having an outer surface and an inner surface
forming a curvilinear shape. The curvilinear shape of clip
and selection of materials for first distal portion, second
distal portion and body portion are such that retainer por-
tion is variable to accommodate a plurality of sizes of
mobile devices. In some embodiments, at least a portion
first distal and second distal portions and body portion
are made of a material (e.g., a polymer or a silicone) that
is sufficiently elastic to permit a degree of bending or
stretching in order to expand or widen retainer portion to
accommodate different sizes of mobile devices. When
clip is made of such a material, retainer portion may be
temporarily widened while sliding clip onto mobile device,
but at least body portion remains sufficiently stiff, rigid,
or resilient to urge at least one of the first and second
distal portions to return to its original position. In this man-
ner, first and second distal portions exert a gripping force
against a portion of mobile device.

[0010] Clip has a transparent tubular member dis-
posed between first and second openings of body por-
tion. Tubular member can have varying internal diameter
sizes such as a first diameter, corresponding with first
opening and a second diameter 68 corresponding with
second opening. The varying internal diameter sizes of
tubular member can simulate, for example, the constric-
tion or stenosis of a patient’s vessel lumen.

[0011] Once clip is attached to mobile device, an ob-
ject, such as a balloon catheter, is inserted through first
opening of body portion. An optical system on clip acts
as a magnifying lens to enlarge the size of the catheter
displayed on the screen of the mobile device. Catheter
slides without restriction through first diameter of tubular
member until catheter reaches second diameter of tubu-
lar member. At this point, the user must exert more pres-
sure to advance catheter through second diameter and
out second opening of body portion. During the advance-
ment of catheter through tubular member, the video im-
age received through onboard camera is displayed on
screen.

[0012] Another embodiment hereof relates to selec-
tively attachable and removable visual and tactile as-
sessment tool or support member for use with mobile
device. Support member has a receiving portion, an op-
tical system disposed within receiving portion and an
analysis portion. Optical system is recessed within re-
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ceiving portion of support member, which allows mobile
device to lay flat on a planar surface. Optical system is
positioned adjacent to one side of support member in
order to be in alignment with onboard camera which is
located onrear face along top edge and adjacenta corner
of rear face. Thus, optical system is disposed above and
in visual communication with analysis portion in order to
capture images or video of objects disposed within anal-
ysis portion.

BRIEF DESCRIPTION OF DRAWINGS

[0013] The foregoing and other features and advan-
tages of the invention will be apparent from the following
description of embodiments hereof as illustrated in the
accompanying drawings. The accompanying drawings,
which areincorporated herein and form a part of the spec-
ification, further serve to explain the principles of the in-
vention and to enable a person skilled in the pertinent art
to make and use the invention. The drawings are not to
scale.

FIG. 1is afrontandrear view of an exemplary mobile
device.

FIG. 2 is a side view of the assessment tool.
FIG. 3 is a perspective view of assessment tool.
FIG. 4 is a side view of assessment tool.

FIG. 5 is a side view (of an opposite side of FIG. 4)
of assessment tool.

FIG. 6 is a top view of assessment tool.
FIG. 7 is a bottom view of assessment tool.

FIG. 8 is a perspective view of a user tracking an
exemplary catheter with assessment tool while mo-
bile device displays the catheter of the screen.

FIG. 9 is a perspective view of an alternative embod-
iment of assessment tool.

FIG. 10is a perspective view of the assessment tool
of FIG. 9 receiving an exemplary mobile device.

DETAILED DESCRIPTION OF THE INVENTION

[0014] Specific embodiments of the present invention
are now described with reference to the figures, wherein
like reference numbers indicate identical or functionally
similar elements. While the disclosure refers to illustrative
embodiments for particular applications, it should be un-
derstood that the disclosure is not limited thereto. Mod-
ifications can be made to the embodiments described
herein without departing from the scope of the present
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disclosure. Those skilled in the art with access to this
disclosure will recognize additional modifications, appli-
cations, and embodiments within the scope of this dis-
closure and additional fields in which the disclosed ex-
amples could be applied. Therefore, the following de-
tailed description is not meant to be limiting. Further, it
is understood that the systems and methods described
below can be implemented in many different embodi-
ments of hardware. Any actual hardware described is not
meant to be limiting. The operation and behavior of the
systems and methods presented are described with the
understanding that modifications and variations of the
embodiments are possible given the level of detail pre-
sented.

[0015] References to "one embodiment," "an embod-
iment," "in certain embodiments," etc., indicate that the
embodiment described may include a particular feature,
structure, or characteristic, but every embodiment may
not necessarily include the particular feature, structure,
or characteristic. Moreover, such phrases are not nec-
essarily referring to the same embodiment. Further, when
a particular feature, structure, or characteristic is de-
scribed in connection with an embodiment, it is submitted
that it is within the knowledge of one skilled in the art to
affect such feature, structure, or characteristic in connec-
tion with other embodiments whether or not explicitly de-
scribed.

[0016] Specific embodiments of the present invention
are now described with reference to the figures, wherein
like reference numbers indicate identical or functionally
similar elements. The terms "distal" and "proximal" are
used in the following description with respect to a position
or direction relative to the treating clinician. "Distal" and
"distally" are positions distant from or in a direction away
from the clinician. "Proximal" and "proximally" are posi-
tions near or in a direction toward the clinician.

[0017] FIG. 1 illustrates two views of an example of a
mobile device 10 with which a selectively attachable and
removable visual and tactile assessment tool may be
used. The mobile device 10 may be any electronic device
configured to capture images, such as a mobile phone,
media player, portable gaming device, tablet computer,
or the like. For example, the mobile device 10 illustrated
in FIG. 1A is a hand-held computing device sold under
the trademark IPAD by Apple, Inc. of Cupertino, Califor-
nia. However, the present disclosure is not limited to any
single type of mobile device.

[0018] The mobile device 10 may include two generally
parallel, generally planar faces, such as a front face 12
and a rear face 14. The mobile device 10 may also have
multiple edges such as a top edge 16, bottom edge 18,
left edge 20 and right edge 22 (when viewing front face
12 of mobile device 10). As shown, mobile device 10
includes an onboard camera 24 that is centrally located
on front face 12 of mobile device 10 in a central region
adjacent top edge 16 that is positioned generally about
the same distance from left and right edges 20, 22 of
mobile device 10. In some embodiments, mobile device
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10 may have another onboard camera 26 located on rear
face 14 either along top edge 16 or adjacent a corner of
rear face 14. Mobile device 10 has a screen 28 on front
face 12 adjacent on board camera 24. Although specific
example placements of onboard cameras 24 and 26 are
shown and described, the examples are illustrative only,
and are not intended to be limiting.

[0019] FIG. 2 is a side view of an embodiment of a
selectively attachable and removable visual and tactile
assessment tool or clip 30 for use with mobile device 10.
FIG. 3 is a perspective view of clip 30 and FIGS. 4-7 are
alternative views of clip 30. Clip 30 is an elongate member
having an outer surface 32 and an inner surface 34 form-
ing a curvilinear shape. In some embodiments, clip 30
may comprise a single piece of material shaped as de-
scribed above. In other embodiments, clip 30 may com-
prise several separate pieces as described above, each
of which are affixed to one another.

[0020] Clip 30 has a first distal portion 36, a second
distal portion 38 and a body portion 40 extending there-
between. First distal portion 36 forms a first bend 42 with
respect to body portion 40 and second distal portion 38
forms a second bend 44 with respect to body portion 40.
First distal portion 36 extends in a first direction 46 sub-
stantially parallel to areference line A, which is horizontal
in the FIG 2. In an optional embodiment shown in FIG 2,
first distal portion 36 has a rounded tip 48 and first distal
portion 36 forms an angle B with respect to a horizontal
line A. Inanother optional embodiment as shown in FIGS.
2-3 and 7, first distal portion 36 has a finger opening 50
therethrough which allows a user to touch mobile device
10 during the process of attaching clip 30 to or removing
clip 30 from mobile device 10 as will be further described
herein.

[0021] Body portion 40 curves about a centerline 52
between first and second bends 42, 44 to form a curvi-
linear shape. In FIGS. 2-3, body portion 40 has a first
section 54, a second section 56 and a third section 58.
Merely for ease of description, clip 30 is shown in a po-
sition such that afirst distal portion 36 may be considered
as a bottom of clip 30 and a second section 56 may be
considered as a top of clip 30. First bend 42 transitions
into first section 54 which curves upwardly in a substan-
tially vertical direction (with respect to horizontal line A).
Asfirst section 54 begins to transition into second section
56, body portion 40 curves further about centerline 52 to
form an arch. In other embodiments, second section 56
could have an alternative shape about centerline such
as a square, triangle about the centerline and is not lim-
ited to an arch shape.

[0022] Second section 56 has first and second open-
ings 60, 62 each extending through body portion 40 from
outer surface 32 to inner surface 34. First and second
openings 60, 62 are on opposing sides of second section
56 and are in substantial alignment with one another. In
an optional embodiment, body portion 40 could have a
plurality of openings in a variety of corresponding align-
ment configurations (such as openings which are directly
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aligned with one another or openings which are in a criss-
cross alignment) along the extent of body portion 40.
[0023] In another optional embodiment, a transparent
tubular member 64 is disposed between first and second
openings 60, 62 which help a user guide objects between
first and second openings 60, 62. Additionally, first open-
ing 60 can have a different size than second opening 62
as shown in FIGS 3-6. Tubular member 64 can have
varying internal diameter sizes such as a first diameter
66, corresponding with first opening 60 and a second
diameter 68 corresponding with second opening 62, as
shown in FIG. 2. The varying internal diameter sizes of
tubular member 64 can simulate, for example, the con-
striction or stenosis of a patient’s vessel lumen. In one
embodiment, first diameter 66 is approximately the same
size as a patient’'s vessel and second diameter 68 is
smaller (for example, at least 10% smaller) than first di-
ameter 66 to represent a stenosis of the vessel. For ex-
ample, a medical device, such a balloon catheter is ad-
vanced from first diameter 66 where there is no stenosis
to second diameter 68 where the stenosis exists, thereby
simulating the look and feel of a stenosis within a patient’s
lumen. In an optional embodiment, tubular member 64
can have a contrasting color (not shown) extending along
the length of firstand/or second diameters 66, 68 wherein
the contrasting color extends about at least a portion of
the circumference of first and second diameters 66, 68.
By having contrasting color in tubular member 64, a user
can better see the advancement of catheter through tu-
bular member 64. Although tubular member 64 is de-
scribed in terms of inner diameters, tubular member 64
can have cross-sectional profiles with different shapes
and sizes to accommodate a wide variety of objects pass-
ing therethrough, and tubular member 64 is not limited
to receiving a medical device.

[0024] Second section 56 transitions into third section
58, which extends downward in a substantially vertical
direction until third section 58 transitions into second
bend 44. Second distal portion 38 extends from second
bend 44 substantially parallel to horizontal line A in a
second direction 70, which is opposite to first direction
46.As canbeseeninFIG. 2, the curvature of body portion
40 results in second distal portion 38 being spaced apart
from first distal portion 36. Spaced apart first and second
distal portions 36, 38 define a retainer portion 72 for re-
ceiving mobile device 10 between first and second distal
portions 36, 38.

[0025] The curvilinear shape of clip 30 and selection
of materials for first distal portion 36, second distal portion
38 and body portion 40 are such that retainer portion 72
is variable to accommodate a plurality of sizes of mobile
devices. In some embodiments, at least a portion first
distal and second distal portions and body portion 36,
38, 40 can be made of a material (e.g., a polymer or a
silicone) that is sufficiently elastic to permit a degree of
bending or stretching in order to expand or widen retainer
portion 72 to accommodate different sizes of mobile de-
vices. When clip 30 is made of such a material, retainer
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portion 72 may be temporarily widened while sliding clip
30 onto mobile device, but at least body portion 40 re-
mains sufficiently stiff, rigid, or resilient to urge at least
one of the first and second distal portions 36, 38 to return
to its original position. In this manner, first and second
distal portions 36, 38 exert a gripping force against a
portion of mobile device 10. The material of clip 30, or
some portion thereof (e.g., inner surface 34 of first distal
portion 36 or outer surface 32 of second distal portion
38), can also be textured, tacky or otherwise somewhat
slide resistant to enhance the gripping of the retainer por-
tion to mobile device.

[0026] In one embodiment, first and second distal por-
tions 36, 38 are more stiff or rigid than body portion 40.
In this way, body portion 40 can sufficiently flex but yet
is resilient enough to maintain the original shape of clip
30. Whereas, first and second distal portions 36, 38 can
maintain a more rigid configuration and are moved out
of their positions (relative to each other) by the flexing of
body portion 40. First and second distal portion 36, 38
having more rigidity than body portion 40 would provide
are more advantageous contact or grasping force being
applied to mobile device 10. As described above, first
distal portion 36 can form an angle B with respect to hor-
izontal line A. In this embodiment, first distal portion 36
has more flexing capability than second distal portion 38
by being able to flex in at least a plurality of ranges with
angle B.

[0027] Second distal portion 38 has an optical system
80, as shown in FIGS 2-3 and 7. Second distal portion
38 has sidewalls 82 defining a second distal portion open-
ing 84 extending through second distal portion 38, where-
in opening 84 is sized to receive optical system 80 there-
in. FIG. 7 shows second distal portion opening 84 and
optical system 80 in substantial alignment with finger
opening 50 of first distal portion 36. Optical system 80
may include one or more optical components, such as a
lens 86 (or lenses, e.g., zoom lenses, polarizer lenses,
lens colorfilters, fish-eye lenses, wide-angle lenses, anti-
reflection lenses, anti-glare lenses, telephoto lenses, mi-
croscopic lenses or magnification lenses) for use with
the onboard cameras 24, 26 of mobile device 10. Lens
86 can also comprise coatings or other features to in-
crease scratch resistance, diminish glare or reflection, or
even decrease or filter light transmitted through lens.
[0028] In an optional embodiment, a light source (not
shown) is disposed on inner surface 34 of clip 30 to illu-
minate tubular member 64. The light is powered by a
battery disposed within clip 30 or powered by an external
power supply connection on clip 30. can be turned on by
either a manual button or a trigger (not shown) in retainer
portion which is activated when clip 30 is attached to
mobile device 10. In another embodiment, a light source
is disposed on second distal portion 38 about the periph-
ery of lens 86 to provide illumination from beneath tubular
member 64.

[0029] In some embodiments, the optical components
of optical system 80 may be either releasably coupled to
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or integrally formed with second distal portion 38. In some
embodiments, multiple lenses can be configured to pro-
vide a variable optical magnification (e.g., a zoom fea-
ture) by permitting manipulation of the distance between
the lenses, such as with a lever or rotating actuator (e.g.,
a thumb wheel). Sidewalls 82 of second distal portion 38
can comprise a connection portion (not shown), such as
an internal or external threaded portion. The threaded
portion can facilitate removably attaching multiple optical
components, such as an additional lens or lens cap, to
second distal portion 38.

[0030] In some embodiments, optical system 80 may
attach to second distal portion 38 such that optical system
80 or lens 86 may be adjusted with respect to a mobile
device (e.g., azimuthally, along the optical component’s
vertical axis, along the optical component’s horizontal
axis, or a combination of these adjustments, etc.). In
some embodiments, optical system 80 or lens 86 may
also be coupled to second distal portion 38 in such a way
that the optical system 80 or lens 86 may be tilted (e.g.,
coupled to second distal portion 38 by a ball and socket
joint). The ability to adjust optical system 80 with respect
to mobile device can be advantageous in addressing
manufacturing differences or tolerances in the location
and/or alignment of the onboard camera lenses in some
mobile devices, or alternatively advantageous in ad-
dressing a variety of differently shaped objects passing
between first and second openings 60, 62.

[0031] Clip 30 is removably coupled to mobile device
10 by retainer portion 72 receiving mobile device 10 be-
tween first and second distal portions 36, 38 (as shown
in FIG. 8) such that inner surface 32 of first distal portion
36 contacts front face 12 of mobile device 10 and outer
surface 32 of second distal portion 38 contacts rear face
14 of mobile device 10. Optical system 80 is aligned sub-
stantially co-axial with finger opening 50 of first distal por-
tion 36, as shown in FIG. 7. In this way, clip 30 enables
repeatable, precise placement of optical system 80 over
onboard cameras 24, 26 in a single attachment motion
without requiring the user to adjust the location or struc-
ture of the optical system during attachment.

[0032] Once clip 30 is attached to mobile device, an
object, such as a balloon catheter 90, is inserted through
first opening 60 of body portion 40, as shown in FIG. 8.
Catheter 90 slides without restriction through first diam-
eter 66 of tubular member 64 until catheter 90 reaches
second diameter 68 of tubular member 64. At this point,
the user must exert more pressure to advance catheter
90 through second diameter 68 and out second opening
62 of body portion 40. During the advancement of cath-
eter 90 through tubular member 64, the video image re-
ceived through onboard camera 24 is displayed on
screen 28. In one embodiment, optical system 80 acts
as a magnifying lens to enlarge the size of the catheter
90 displayed on screen 28. Accordingly, the user can see
in detail how catheter 90 passes through second diam-
eter 68 while at the same time assesses the tactile feel
of catheter 90 thereby simulating passing the same or
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similar catheter through a stenosis of a vessel lumen. In
an optional embodiment, a software application or "app"
can reside on mobile device 10 to store video or images
of catheter 90 passing through tubular member 64 for
further analysis or processing.

[0033] In other embodiments, clip 30 does not have a
tubular member 64. In this embodiment, first and second
openings 60, 62 could be any size or shape to receive a
variety of different objects for assessment or analysis by
optical system 80. For example, a slide or other sample
holder (not shown) having particles or other biological
elements disposed thereon, could be advanced through
first and second openings 60, 62. When the particles on
the slide are in alignment with optical system 80, the on-
board cameras 24, 26 receive an image of the particle
details, which are in turn displayed onto screen 28.
[0034] FIG. 9 is a perspective view of another embod-
iment of a selectively attachable and removable visual
and tactile assessment tool or support member 100 for
use with mobile device 10. Support member 100 has a
receiving portion 102, an optical system 104 disposed
within receiving portion 102 and an analysis portion 106.
(Optical system 104 and analysis portion 106 are dis-
posed within support member 100 and are shown in
phantom lines to better understand this embodiment of
the Invention.) Although support member 100 is shown
in an elongate and rectangular shape, other shapes and
sizes are within the scope of support member 100. Sup-
port member 100 has a front surface 108, rear surface
110, first and second side surfaces 112, 114, a bottom
surface 116 and a top surface 118.

[0035] Receiving portion 102 is formed into top surface
118 and intersects with front surface 108. Receiving por-
tion 102 is shaped to accommodate a wide variety of
shapes of mobile devices by having a concave shape.
As shownin FIG 9, receiving portion 102 has curved side-
walls 120 which converge on a substantially planar sur-
face 122. In one embodiment, planar surface 122 is sub-
stantially parallel with bottom surface 116. In another em-
bodiment, planar surface 122 is angled with respect to
bottom surface 116.

[0036] FIG 9shows optical system 104 recessed within
receiving portion 102 of support member 100, which al-
lows mobile device 10 to lay flat on planar surface 122.
Optical system 104 is positioned adjacent to one side of
support member 100 in order to be in alignment with on-
board camera 26 which is located on rear face 14 along
top edge 16 and adjacent a corner of rear face 14. Thus,
optical system 104 is disposed above and in visual com-
munication with analysis portion 106 in order to capture
images or video of objects disposed within analysis por-
tion 106. However, optical system 104 can be disposed
anywhere along the extent of receiving portion 102 of
support member 100 to accommodate onboard cameras
which may be positioned anywhere along top edge 16
on front face 12 of mobile device 10. Accordingly, anal-
ysis portion 106 would be disposed beneath optical sys-
tem 104 depending on where optical system 104 is po-
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sitioned along the extent of receiving portion 102. Optical
system 104 has at least the same features and charac-
teristics as optical system 80 described herein.

[0037] Analysis portion 106 has a first cavity 124 de-
fined by front, rear, bottom and first side surfaces 108,
110, 112, 116 and an internal side wall 126. Support
member 100 has a second cavity 128 disposed beneath
receiving portion 102 and is defined by front, rear, bottom,
and second side surfaces 108, 110, 114, 116 and internal
side wall 126. Analysis portion 106 has a first opening
130 through first side surface 112 and a second opening
132 through internal side wall 126. In an optional embod-
iment, analysis portion could have a plurality of openings
in corresponding alignment configurations (such as
openings which are directly aligned with one another or
openings which are in a criss-cross alignment) in at least
front, rear, bottom, first side and second side surfaces
108, 110, 112, 114, 116, 118 and internal side wall 126.
First and second openings 130, 132 are on opposing
sides of first cavity 124 and in substantial alignment with
one another. In an optional embodiment, a transparent
tubular member 134 is disposed between first and sec-
ond openings 130, 132 which helps a user guide objects
through both first and second openings 130, 132. First
opening 130 can have a different size than second open-
ing 132. Additionally, tubular member 134 can have var-
ying inner diameter sizes such as a first diameter 136,
corresponding with first opening 130 and a second diam-
eter 138 corresponding with second opening 132, as
shown in FIG. 9. The varying inner diameter sizes of tu-
bular member 134 can simulate, for example, the con-
striction or stenosis of a patient’s vessel lumen. In one
embodiment, first inner diameter 136 is approximately
the same size as a patient’s vessel and second inner
diameter 138 is smaller (for example, atleast 10% small-
er) than first diameter 136 to represent stenosis of the
vessel. For example, a medical device, such a balloon
catheter is advanced from first diameter 136 where there
is no stenosis to second diameter 138 where the stenosis
exists, thereby simulating the look and feel of a stenosis
within a patient’s vessel. In an optional embodiment, tu-
bular member 134 can have a contrasting color (not
shown) extending along the length of first and/or second
diameters 136, 138 wherein the contrasting color extends
about at least a portion of the circumference of first and
second diameters 136, 138. By having contrasting color
in tubular member 134, a user can better see the ad-
vancement of catheter through tubular member 134. Al-
though tubular member 134 is described in terms of inner
diameters, tubular member 134 can have different
shapes and cross-sectional profiles to accommodate a
wide variety of objects passing therethrough, and tubular
member 134 is not limited to receiving a medical device.
[0038] In an optional embodiment, a light source (not
shown) is disposed within first cavity 124 to illuminate
tubular member 134. The light is powered by a battery
disposed within support member 100 or powered by an
external power supply connection on support member
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100. The light can be turned on by either a manual button
or atrigger in receiving portion 102 that is activated when
mobile device 10 is received within receiving portion 102.
[0039] Mobile device is removably receivable within re-
ceiving portion 102 of support member 100 as shown in
FIG. 10. As described above, support member 100 can
have a plurality of shapes so that mobile device can be
positioned in a plurality of angles (with respect to a hor-
izontal surface) to improve viewing of the screen by the
user. In addition, as described above, planar surface 122
can be formed in a plurality of angles (with respect to
bottom surface) to improve viewing of screen 28 by the
user. Optical system 104 is aligned such that it is sub-
stantially co-axial with onboard camera 26. In this way,
support member 100 enables repeatable, precise place-
ment of optical system 104 over onboard camera 26 in
a single attachment motion without requiring the user to
adjust the location or structure of the optical system 104
during attachment.

[0040] Once mobile device 10 is received by support
member 100, an object, such as a balloon catheter, is
inserted through first opening 130 of first side surface
112. Catheter slides without restriction through first inner
diameter 136 of tubular member 134 until catheter reach-
es second inner diameter 138 of tubular member 134. At
this point, the user must exert more pressure to advance
catheter through second diameter 138 and out second
opening 132. Once catheter has passed second opening
132, the portion of the catheter distal to second opening
132is disposed within second cavity 128 of support mem-
ber 100. Second cavity 128 allows enough space for the
user to advance and retract the longitudinal extent of the
catheter through the analysis portion 106.

[0041] During the advancement of catheter through tu-
bular member 134, onboard camera 26 is receiving an
image of the progress and displaying the image on screen
28 of mobile device 10, as shown in FIG. 10. In one em-
bodiment, optical system 104 acts as a magnifying lens
to enlarge the size of the catheter which is displayed onto
screen 28. Accordingly, the user can see in detail how
catheter passes through second diameter while at the
same time assess the tactile feel of catheter thereby sim-
ulating passing the same catheter through a stenosis of
a vessel lumen.

[0042] In other embodiments, analysis portion 106
does not have atubular member 134. In thisembodiment,
first and second openings 130, 132 could be any size or
shape to receive a variety of different objects for assess-
ment or analysis by optical system 104. For example, a
slide or other sample holder (not shown) having particles
or other biological elements disposed thereon, could be
advanced through first and second openings 130, 132.
When the particles on the slide are in alignment with op-
tical system 104, onboard camera 26 receives an image
of the particle details, which are in turn displayed onto
screen 28.

[0043] The detailed description is merely exemplary in
nature and is not intended to limit the invention or the
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application and uses of the invention. Although the de-
scription of the invention is in the context of treatment of
blood vessels such as the coronary arteries, the invention
may also be used in any other body passageways where
it is deemed useful such as but not limited to peripheral
arteries, carotid arteries, renal arteries, and/or venous
applications. Furthermore, there is no intention to be
bound by any expressed or implied theory presented in
the preceding technicalfield, background, brief summary
or the detailed description.

[0044] While various embodiments according to the
present invention have been described above, it should
be understood that they have been presented by way of
illustration and example only, and not limitation. It will be
apparent to persons skilled in the relevant art that various
changes in form and detail can be made therein without
departing from the scope of the invention. Thus, the
breadth and scope of the present invention should not
be limited by any of the above-described exemplary em-
bodiments. It will also be understood that each feature
of each embodiment discussed herein, and of each ref-
erence cited herein, can be used in combination with the
features of any other embodiment.

Claims
1. A clip (30) comprising:

an elongate body portion (40) having first and
second distal portions (54, 56), wherein the body
portion (40) has a curvilinear shape between the
first and second distal portions (54, 56), the first
and second distal portions (54, 56) extend in
substantially parallel directions in a spaced
apart configuration to receive a mobile device
(10) having a camera;

a first and a second opening (60, 62) extending
through the body portion (40) from an outer sur-
face (32) to an inner surface (34) of the body
portion (40), wherein the first and second open-
ings (60, 62) are in substantial alignment with
one another such that an object may pass
through atleast one of the first and second open-
ings (60, 62); and

an optical system (80) disposed on the second
distal portion (56), the optical system (80) is po-
sitionable over the camera of the mobile device
(10), the optical system (80) being in visual com-
munication with objects passing between the
first and second openings (60, 62).

2. The clip (30) of claim 1, further comprising a trans-
parent tubular member (64) disposed between the
first and second openings (60, 62).

3. Theclip (30) of claim 2, wherein the tubular member
(64) has varying inner diameters.



13 EP 3 219 088 B1 14

4. Theclip (30) of claim 2, wherein the tubular member
(64) has contrasting color extending along a length
of the tubular member (64) about at least a portion
of a circumference of an inner diameter of the tubular
member (64).

5. Theclip (30) of any of the preceding claims, wherein
the first distal portion (54) extends in a first direction
and the second distal portion (56) extends in a sec-
ond direction which is opposite to the first direction.

6. Theclip (30) of any of the preceding claims, wherein
at least one of the body portion (40), the first distal
portion (54) and the second distal portion (56) is suf-
ficiently elastic to permit bending in order to expand
the distance between the first and second distal por-
tions.

7. Theclip (30) of any of the preceding claims, wherein
the body portion (40) is sufficiently resilient to urge
at least one of the first and second distal portions
(54, 56) to return to the original configuration.

8. Theclip (30) of any of the preceding claims, wherein
the optical system (80) includes a magnifying lens
(86) to enlarge the object passing through at least
one of the first and second openings (60, 62).

9. The clip (30) of any of the preceding claims further
comprising a light source disposed on at least one
of the body portion (40), the first distal portion (54)
and the second distal portion (56) to illuminate the
object passing through at least one of the first and
second openings (60, 62).

10. A support member (100) comprising:

areceiving portion (102) formed toreceive a por-
tion of a mobile device (10) having a camera;

an optical system (104) disposed within the re-
ceiving portion such that the optical system
(104) is aligned with the camera of the mobile
device (10) when the mobile device (10) is re-
ceived within the receiving portion (102); and

an analysis portion (106) disposed within sup-
port member (100) and beneath the optical sys-
tem (104), the analysis portion (106) having at
least first and second openings (130, 132) and
a transparent tubular member (134) disposed
between the first and second openings (130,
132), wherein the first and second openings
(130, 132) are in substantial alignment with one
another such that an object may pass through
at least one of the first and second openings
(130, 132) and wherein the optical system (104)
is in visual communication with the analysis por-
tion (106) in order to capture images or video of
objects disposed within the analysis portion
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14.

15.

(106).

The support member (100) of claim 10, wherein the
receiving portion (102) has a concave shape formed
into a top surface of the support member (100) or
wherein the optical system (104) is recessed within
the receiving portion (102) allowing the mobile de-
vice (10) to lay flat within the receiving portion (102).

The support member (100) of claim 10 or 11, wherein
the optical system (104) includes a magnifying lens
to enlarge the object passing through at least one of
the first and second openings (130, 132).

The support member (100) of any of the claims 10
to 12, wherein the tubular member (134) has varying
inner diameters.

The support member (100) of any of the claims 10
to 13, wherein the tubular member (134) has con-
trasting color extending along a length of the tubular
member (134) about at least a portion of a circum-
ference of an inner diameter of the tubular member
(134).

The support member (100) of any of the claims 10
to 14, further comprising a light source disposed ad-
jacent or within the analysis portion to illuminate the
object passing through at least one of the first and
second openings (130, 132) or wherein the first
opening (130) is through a side wall of the support
member (100), and the second opening (132) is
through an internal side wall of the support member
(100).

Patentanspriiche

1.

Klammer (30), die Folgendes umfasst:

einen langlichen Kérperabschnitt (40) mit einem
ersten und einem zweiten distalen Abschnitt
(54, 56), wobei der Kdrperabschnitt (40) eine
krummlinige Form zwischen dem ersten und
zweiten distalen Abschnitt (54, 56) aufweist, wo-
bei sich der erste und der zweite distale Ab-
schnitt (54, 56) in im Wesentlichen parallelen
Richtungen in einer beabstandeten Konfigurati-
on erstrecken, um eine mobile Vorrichtung (10)
mit einer Kamera aufzunehmen;

eine erste und eine zweite Offnung (60, 62), die
sich durch den Kérperabschnitt (40) von einer
auleren Oberflache (32) zu einerinneren Ober-
flaiche (34) des Korperabschnitts (40) erstre-
cken, wobei die erste und die zweite Offnung
(60, 62) im Wesentlichen aneinander ausgerich-
tet sind, so dass ein Objekt durch mindestens
eine von der ersten und der zweiten Offnung
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(60, 62) gehen kann; und

ein optisches System (80), das an dem zweiten
distalen Abschnitt (56) angeordnet ist, wobei
das optische System (80) tiber der Kamera der
mobilen Vorrichtung (10) positionierbar ist, wo-
bei das optische System (80) in visueller Kom-
munikation mit Objekten steht, die zwischen der
ersten und der zweiten Offnung (60, 62) hin-
durchgehen.

Klammer (30) nach Anspruch 1, die ferner ein trans-
parentes rohrférmiges Element (64) umfasst, das
zwischen der ersten und der zweiten Offnung (60,
62) angeordnet ist.

Klammer (30) nach Anspruch 2, wobei das rohrfor-
mige Element (64) variierende Innendurchmesser
aufweist.

Klammer (30) nach Anspruch 2, wobei das rohrfor-
mige Element (64) eine kontrastierende Farbe auf-
weist, die sich entlang einer Lange des rohrférmigen
Elements (64) um mindestens einen Abschnitt eines
Umfangs eines Innendurchmessers des rohrférmi-
gen Elements (64) erstreckt.

Klammer (30) nach einem der vorstehenden Anspri-
che, wobei sich der erste distale Abschnitt (54) in
einer ersten Richtung erstreckt, und sich der zweite
distale Abschnitt (56) in einer zweiten Richtung er-
streckt, die der ersten Richtung entgegengesetzt ist.

Klammer (30) nach einem der vorstehenden Anspri-
che, wobei mindestens einer von dem Korperab-
schnitt (40), dem ersten distalen Abschnitt (54) und
dem zweiten distalen Abschnitt (56) ausreichend
elastisch ist, um ein Biegen zu ermdglichen, um den
Abstand zwischen dem ersten und dem zweiten dis-
talen Abschnitt zu erweitern.

Klammer (30) nach einem der vorstehenden Anspri-
che, wobei der Koérperabschnitt (40) ausreichend
elastisch ist, um mindestens einen vom ersten und
vom zweiten distalen Abschnitt (54, 56) dazu zu
dréngen, in die urspriingliche Konfiguration zurtick-
zukehren.

Klammer (30) nach einem der vorstehenden Anspri-
che, wobei das optische System (80) eine Vergro-
Rerungslinse (86) aufweist, um das Objekt zu ver-
gréRern, das durch mindestens eine von der ersten
und der zweiten Offnung (60, 62) hindurchgeht.

Klammer (30) nach einem der vorstehenden Anspri-
che, die ferner eine Lichtquelle umfasst, die an min-
destens einem von dem Kd&rperabschnitt (40), dem
ersten distalen Abschnitt (54) und dem zweiten dis-
talen Abschnitt (56) angeordnet ist, um das Objekt
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10.

1.

12.

13.

14.

zu beleuchten, das durch mindestens eine von der
ersten und von der zweiten Offnung (60, 62) hin-
durchgeht.

Tragerelement (100), das Folgendes umfasst:

einen Aufnahmeabschnitt (102), der ausgebil-
det ist, um einen Abschnitt einer mobilen Vor-
richtung (10) mit einer Kamera aufzunehmen;
ein optisches System (104), das in dem Aufnah-
meabschnitt derart angeordnet ist, dass das op-
tische System (104) an der Kamera der mobilen
Vorrichtung (10) ausgerichtet wird, wenn die
mobile Vorrichtung (10) in dem Aufnahmeab-
schnitt (102) aufgenommen wird; und

einen Analyseabschnitt (106), der innerhalb des
Tragerelements (100) und unterhalb des opti-
schen Systems (104) angeordnet ist, wobei der
Analyseabschnitt (106) mindestens eine erste
und eine zweite Offnung (130, 132) und ein
transparentes rohrférmiges Element (134), das
zwischen der ersten und der zweiten Offnung
(130, 132) angeordnet ist, aufweist, wobei die
erste und die zweite Offnung (130, 132) im We-
sentlichen aneinander ausgerichtet sind, so
dass ein Objekt durch mindestens eine von der
ersten und der zweiten Offnung (130, 132) hin-
durchgehen kann, und wobei das optische Sys-
tem (104) in visueller Kommunikation mit dem
Analyseabschnitt ist, um Bilder oder Videos von
Objekten zu erfassen, die innerhalb des Analy-
seabschnitts (106) angeordnet sind.

Tragerelement (100) nach Anspruch 10, wobei der
Aufnahmeabschnitt (102) eine konkave Form auf-
weist, die zu einer oberen Oberflache des Tragere-
lements (100) ausgebildet ist, oder wobei das opti-
sche System (104) innerhalb des Aufnahmeab-
schnitts (102) vertieft ist, wodurch es der mobilen
Vorrichtung (10) erméglicht wird, flach innerhalb des
Aufnahmeabschnitts (102) zu liegen.

Tragerelement (100) nach Anspruch 10 oder 11, wo-
bei das optische System (140) eine VergrofRerungs-
linse aufweist, um das Objekt zu vergréfRern, das
durch mindestens eine von der ersten und der zwei-
ten Offnung (130, 132) hindurchgeht.

Tragerelement (100) nach einem der Anspriiche 10
bis 12, wobei das rohrférmige Element (134) variie-
rende Innendurchmesser aufweist.

Tragerelement (100) nach einem der Anspriiche 10
bis 13, wobei das rohrférmige Element (134) eine
kontrastierende Farbe aufweist, die sich entlang ei-
ner Lange des rohrférmigen Elements (134) um min-
destens einen Abschnitteines Umfangs eines Innen-
durchmessers des rohrférmigen Elements (134) er-
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streckt.

Tragerelement (100) nach einem der Anspriche 10
bis 14, das ferner eine Lichtquelle umfasst, die an-
grenzend an oder in dem Analyseabschnitt angeord-
netist, um das Objekt zu beleuchten, das durch min-
destens eine von der ersten und der zweiten Offnung
(130, 132) hindurchgeht, oder wobei die erste Off-
nung (130) durch eine Seitenwand des Tragerele-
ments (100) verlauft, und die zweite Offnung (132)
durch eine innere Seitenwand des Tragerelements
(100) verlauft.

Revendications

1.

Attache (30) comprenant :

une partie de corps allongée (40) ayant des pre-
miére et deuxiéme parties distales (54, 56), dans
laquelle la partie de corps (40) a une forme cur-
viligne entre les premiere et deuxiéme parties
distales (54, 56), les premiére et deuxiéme par-
ties distales (54, 56) s’étendent dans des direc-
tions sensiblement paralléles dans une configu-
ration espacée pour recevoir un dispositif mobile
(10) ayant une caméra ;

une premiere et une deuxiéme ouverture (60,
62) s’étendant a travers la partie de corps (40)
depuis une surface externe (32) jusqu’a une sur-
face interne (34) de la partie de corps (40), dans
laquelle les premiere et deuxiéme ouvertures
(60, 62) sont dans un alignement sensible I'une
avec l'autre de telle sorte qu'un objet peut pas-
ser a travers au moins l'une des premiere et
deuxiéme ouvertures (60, 62) ; et

un systeme optique (80) disposé sur la deuxie-
me partie distale (56), le systéeme optique (80)
est apte a étre positionné par-dessus la caméra
dudispositif mobile (10), le systeme optique (80)
étanten communication visuelle avec des objets
passant entre les premiére et deuxiéme ouver-
tures (60, 62).

Attache (30) selon la revendication 1, comprenant
en outre un élément tubulaire transparent (64) dis-
posé entre les premiére et deuxieme ouvertures (60,
62).

Attache (30) selon la revendication 2, dans laquelle
I’élément tubulaire (64) a des diamétres internes qui
varient.

Attache (30) selon la revendication 2, dans laquelle
I'élément tubulaire (64) a une couleur contrastante
s’étendant le long d’'une longueur de I'élément tubu-
laire (64) autour d’au moins une partie d’'une circon-
férence d’'un diamétre interne de I'élément tubulaire
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(64).

5. Attache (30) selon I'une quelconque des revendica-
tions précédentes, dans laquelle la premiére partie
distale (54) s’étend dans une premiére direction et
la deuxiéme partie distale (56) s’étend dans une
deuxiéme direction qui est opposée a la premiéere
direction.

6. Attache (30) selon I'une quelconque des revendica-
tions précédentes, dans laquelle au moins I'une par-
mi la partie de corps (40), la premiéere partie distale
(54) et la deuxieme partie distale (56) est suffisam-
ment élastique pour permettre un cintrage afin d’al-
longer la distance entre les premiére et deuxieme
parties distales.

7. Attache (30) selon I'une quelconque des revendica-
tions précédentes, dans laquelle la partie de corps
(40) est suffisamment résiliente pour pousser au
moins I'une des premiére et deuxieéme parties dista-
les (54, 56) a revenir a la configuration originale.

8. Attache (30) selon I'une quelconque des revendica-
tions précédentes, dans laquelle le systeme optique
(80) inclut une lentille grossissante (86) pour agran-
dir 'objet passant a travers au moins I'une des pre-
miére et deuxiéme ouvertures (60, 62).

9. Attache (30) selon I'une quelconque des revendica-
tions précédentes, comprenant en outre une source
de lumiére disposée sur au moins lI'une parmi la par-
tie de corps (40), la premiére partie distale (54) et la
deuxieme partie distale (56) pour éclairer I'objet pas-
santatravers au moins I'une des premiére et deuxie-
me ouvertures (60, 62).

10. Elément de support (100) comprenant :

une partie de réception (102) formée pour rece-
voir une partie d’un dispositif mobile (10) ayant
une caméra ;

un systéme optique (104) disposé au sein de la
partie de réception de telle sorte que le systéeme
optique (104) est aligné avec la caméra du dis-
positif mobile (10) lorsque le dispositif mobile
(10) est regu au sein de la partie de réception
(102) ; et

une partie d’analyse (106) disposée au sein de
I’élémentde support (100) eten dessous du sys-
téme optique (104), la partie d’analyse (106)
ayant au moins des premiére et deuxiéme
ouvertures (130, 132) et un élément tubulaire
transparent (134) disposé entre les premiere et
deuxieme ouvertures (130, 132), danslequelles
premiére et deuxiéme ouvertures (130, 132)
sont en alignement sensible I'une avec I'autre
de telle sorte qu’un objet peut passer a travers
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aumoins 'une des premiére et deuxieme ouver-
tures (130, 132) et dans lequel le systeme opti-
que (104) est en communication visuelle avec
la partie d’analyse (106) afin de capturer des
images ou une vidéo d’objets disposés au sein
de la partie d’analyse (106).

Elément de support (100) selon la revendication 10,
dans lequel la partie de réception (102) a une forme
concave formée dans une surface supérieure de
I'élément de support (100) ou dans lequel le systeme
optique (104) est en retrait au sein de la partie de
réception (102) permettant au dispositif mobile (10)
d’étre posé a plat au sein de la partie de réception
(102).

Elément de support (100) selon la revendication 10
ou 11, dans lequel le systéme optique (104) inclut
une lentille grossissante pour agrandir I'objet pas-
sant a travers au moins’'une des premiére et deuxie-
me ouvertures (130, 132).

Elément de support (100) selon I'une quelconque
des revendications 10 a 12, dans lequel I'élément
tubulaire (134) a des diametres internes qui varient.

Elément de support (100) selon I'une quelconque
des revendications 10 a 13, dans lequel I'élément
tubulaire (134) a une couleur contrastante s’éten-
dant le long d’'une longueur de I'élément tubulaire
(134) autour d’au moins une partie d’'une circonfé-
rence d’'un diametre interne de I'élément tubulaire
(134).

Elément de support (100) selon I'une quelconque
des revendications 10 a 14, comprenant en outre
une source de lumiére disposée adjacente a, ou au
sein de, la partie d’analyse pour éclairer I'objet pas-
sant atravers au moins’'une des premiére et deuxie-
me ouvertures (130, 132) ou dans lequel la premiere
ouverture (130) est a travers une paroi latérale de
I'élément de support (100), et la deuxiéme ouverture
(132) est a travers une paroi latérale interne de I'élé-
ment de support (100).
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