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This invention relates to a tip protector for an instrument
such as an endoscope or borescope, the instrument compris-
ing an elongate shaft having a distal tip and said tip
including an end face. A tip protector device comprises a
guard portion including an elongate tubular portion and a
cap arranged to extend over the end face of the instrument;
first and second connection members extending from the
tubular portion and being movable relative to each other
between a first, disengaged position in which said tip of the
instrument can be inserted into and removed from the guard
portion, and a second, gripping position in which the tip
protector grips the shafi of the instrument, the first and
second connection members being biased in the first posi-
tion; and complementary engagement features on the first
and second connection members configured to retain the first
and second connection members in the gripping position.
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INSTRUMENT TIP PROTECTOR

BACKGROUND

[0001] This invention relates to a tip protector for an
instrument such as an endoscope or borescope, to an assem-
bly comprising a tip protector and an endoscope or bore-
scope, and to a method of using a tip protector.

[0002] An endoscope or borescope is used to image cavi-
ties or other interior spaces that are not easily accessible and
where direct observation of the space is not possible.
[0003] An endoscope or other similar elongate optical
probe comprises an elongate insertion shaft having a distal
tip. An objective lens is provided at the distal tip and an
optical transmission system is provided within the shaft of
the endoscope to transmit images from the tip to a user of the
device. Typically the optical transmission system will
include optical fibres and/or lens assemblies.

[0004] The shaft and tip are typically also configured to
enable illumination of the area around the tip of the endo-
scope, and to allow other instruments to extend through the
shaft and from the tip, for example biopsy forceps in the case
of some medical endoscopes. Accordingly the tip of an
endoscope can be very complex, very delicate and, there-
fore, relatively expensive.

[0005] It is thought that for every endoscope being used in
a hospital setting, at least half may be unavailable for use
due to repair. Damaged endoscopes can be expensive to
repair, can disrupt a facility’s capacity to provide endoscopy
services, and can potentially compromise patient safety.
Furthermore, it is believed that approximately 70% of endo-
scope damage may be attributed to improper handling.
[0006] During cleaning and storage of the endoscope or
borescope, and additionally during sterilisation of medical
endoscopes it is, therefore, desirable to protect the tip as
much as possible from damage. A number of prior art
devices are known, especially for use in medical applica-
tions, however, each of these devices has disadvantages.
[0007] A disadvantage of some prior art devices is the cost
and complexity of manufacture. This leads to a high product
unit cost, which is a significant disadvantage when these
products are designed to be single use and disposable.
[0008] Itisan object of the present invention to provide an
improved tip protector device that overcomes at least some
of the disadvantages of prior art devices.

SUMMARY OF THE INVENTION

[0009] According to a first aspect of the present invention
there is provided a tip protector device for an instrument, the
instrument comprising an elongate shaft having a distal tip
and said tip including an end face, and the tip protector
device comprising:

[0010] a guard portion engagable with said tip, the
guard portion including an elongate tubular portion
that, in use, extends along said shaft, the tubular portion
extending between first and second ends, and a cap
arranged to extend over said end face, the cap being
connected to the first end of the tubular portion:

[0011] a first connection member and a second connec-
tion member, the first and second connection members
extending from the second end of the tubular portion,
and the first and second connection members being
movable relative to each other between a first, disen-
gaged position in which said tip of the instrument can
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be inserted into and removed from the guard portion,
and a second, gripping position in which the tip pro-
tector grips the shaft of the instrument, the first and
second connection members being biased in the first
position; and

[0012] complementary engagement features on each of
the first and second connection members configured to
engage and releasably retain the first and second con-
nection members in the gripping position,

[0013] wherein the cap is connected to the first end of
the tubular portion by at least one flexible connecting
member.

[0014] This design of tip protector shields and protects a
significant length at the distal tip of an instrument such as an
endoscope due to the inclusion of an elongate tubular guard
portion. Furthermore, this design means that the tip protector
grips the shaft of the instrument at a significant distance
from the end face of the instrument, which minimises the
likelihood of damage occurring to the tip and end face of the
instrument when the tip protector is attached to and removed
from the instrument.

[0015] Preferably each of the cap and the tubular member
comprise at least one aperture. In particularly preferred
embodiments the tubular member includes a plurality of
apertures. In some embodiments the tubular member com-
prises a frame including a plurality of longitudinal ribs and
a plurality of annular ribs. The longitudinal and annular ribs
define apertures therebetween. The apertures in both the cap
and the tubular member allow fluids to drain easily away
from the tip of the instrument.

[0016] To reduce the complexity and cost of manufactur-
ing such a tip protector it is advantageous if the tip protector
device can be manufactured in an open configuration. To
achieve this the tip protector device preferably comprises a
first body portion including a first elongate channel member,
a first arm and a third arm; and a second body portion
including a second elongate channel member, a second arm
and a fourth arm. During assembly or use of the tip protector
the first and second channel members together form the
tubular portion, the first and second arms together form the
first connection member and the third and fourth arms
together form the second connection member.

[0017] In preferred embodiments, therefore, the first and
second body portions are movable between an open con-
figuration and a closed configuration. In the closed configu-
ration, the first and second channel members together form
the tubular portion, the first and second arms together form
the first connection member and the third and fourth arms
together form the second connection member.

[0018] To achieve this movement between open and
closed positions the first body portion is preferably con-
nected to the cap by a first flexible connecting member and
the second body portion is preferably connected to the cap
by a second connecting member. The first and second
connecting members may extend from diametrically oppo-
site sides of the cap.

[0019] To retain the first and second body portions in the
closed configuration, the first and second body portions
preferably include latching features configured to engage
with each other. The latching features may include a hook
member on the first body portion and a corresponding
aperture or recess on the second body portion. The aperture
or recess will typically include a detent arranged to engage
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with the hook member to retain the first and second body
portions in the closed configuration.

[0020] A tip protector device according to the invention is
preferably manufactured such that a direction of movement
of the first and second body portions between the open
configuration and the closed configuration is transverse to a
direction of movement of the first and second connection
members between the disengaged position and the gripping
position. In some embodiments the first and second body
portions rotate about the cap between the open and closed
configurations and the first and second connection members
rotate about the second end of the tubular guard portion
between the disengaged and gripping positions. In these
embodiments the axis of rotation of the body portions is
perpendicular to the axis of rotation of the connection
members.

[0021] The tip protector device is preferably a unitary
body. The tip protector device is also preferably made from
a polymeric material. In most embodiments the tip protector
device will be injection moulded.

[0022] In some embodiments an end of each of the first
and second connection members furthest from the guard
portion comprises two leg members. The leg members are
spaced apart so as to receive the shaft of the instrument
between them. In preferred embodiments the engagement
features are located on the leg members.

[0023] Preferably the engagement features comprise
interengaging teeth. The engagement features preferably
include a plurality of teeth thereby allowing the tip protector
to be attached to instruments of different sizes.

[0024] To assist in attaching the tip protector device to the
shaft of the instrument, the first and second connection
members include gripping members. In the gripping posi-
tion, the gripping members are arranged to grip the shaft of
the instrument. The gripping members are preferably semi-
cylindrical to accommodate a substantially cylindrical
instrument shaft.

[0025] To avoid cross-contamination, it is desirable if the
tip protector device includes a tamper evidence feature. This
feature may provide a visual indication to a user as to
whether the tip protector has been previously attached to
and/or removed from the same or a different instrument.
This is particular important to prevent a tip protector that has
previously been attached to a dirty or used instrument
subsequently being attached to a clean and disinfected
instrument. In preferred embodiments the tip protector com-
prises a tab attached to the first or the second connection
member arranged to prevent disengagement of the engage-
ment features. The tab is preferably configured such that the
tab must be broken to allow the engagement features to be
disengaged to move the first and second connection mem-
bers to the disengaged position.

[0026] The tip protector device may also comprise distin-
guishing features. For example, a first distinguishing feature
may be provided on the tab and a second distinguishing
feature may be concealed by the tab when the first and
second connection members are in the gripping position. In
these embodiments the second distinguishing feature is
preferably revealed when the tab is broken, thereby provid-
ing a visual indication to a user as to the status of the
instrument to which the tip protector is attached. The dis-
tinguishing features may, for example, indicate whether the
instrument is used or clean.
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[0027] To provide additional protection to the tip of the
instrument, especially against knocks, the guard portion of
the tip protector device preferably comprises a plurality of
spurs extending outwardly from one or both of the cap and
the tubular portion. The spurs may be made of a resilient
material.

[0028] Preferably the tip protector comprises or is made of
a first, harder polymeric material and a second, softer
polymeric material.

[0029] According to a second aspect of the present inven-
tion, there is provided an assembly comprising a tip protec-
tor device according to the first aspect of the invention and
an instrument, the instrument comprising an elongate shaft
having a tip and said tip including an end face, and the tip
protector device being engaged with the tip of the instru-
ment. The instrument will typically be an endoscope.
[0030] According to a third aspect of the present inven-
tion, there is provided a method of using a tip protector
device to protect a distal tip of an instrument, the method
comprising:

[0031] inserting the distal tip of the instrument into an
elongate tubular guard portion of the tip protector
device until an end face of the distal tip is seated in a
cap portion of the tip protector device, the cap portion
being connected to a first end of the tubular guard
portion;

[0032] moving a first connection member and a second
connection member of the tip protector device from a
disengaged position to a gripping position in which the
tip protector grips a shaft of the instrument, the first and
second connection members extending from a second
end of the elongate tubular guard portion and the first
and second connection members being biased in the
disengaged position; and

[0033] engaging complementary engagement features
on each of the first and second connection members to
releasably retain the first and second connection mem-
bers in the gripping position.

[0034] The method preferably further comprises moving
the first and second connection members towards each other
until a first gripping member of the first connection member
and a second gripping member of the second connection
member grip the shaft of the instrument.

[0035] In some embodiments the tip protector device
comprises a first body portion including a first elongate
channel member, a first arm and a third arm, and a second
body portion including a second elongate channel member,
a second arm and a fourth arm, the first and second body
portions being hingedly connected to the cap portion. In
these embodiments the method preferably comprises mov-
ing the first and second body portions from an open con-
figuration in which the first and second body portions extend
in opposite directions from the cap portion to a closed
configuration in which the first and second body portions are
in touching contact and the first and second channel mem-
bers together form the tubular guard portion, the first and
second arms together form the first connection member and
the third and fourth arms together form the second connec-
tion member. A direction of movement of the first and
second body portions between the open configuration and
the closed configuration is preferably transverse to a direc-
tion of movement of the first and second connection mem-
bers between the disengaged position and the gripping
position. In particularly preferred embodiments the method
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further comprises engaging latching features on the first and
second body portions to retain the first and second body
portions in the closed configuration.

[0036] To avoid cross-contamination, it is desirable if the
tip protector device includes a tamper evidence feature. In
these embodiments the method may further comprise break-
ing a tab attached to the first connection member to permit
disengagement of the engagement features, and moving the
first and second connection members to the disengaged
position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] The invention will now be further described by
way of example only and with reference to the accompany-
ing drawings, in which:

[0038] FIG. 1 shows a tip protector according to the
present invention in a closed configuration around a tip of an
instrument;

[0039] FIG. 2 is a perspective view of the tip protector of
FIG. 1 in an open configuration;

[0040] FIG. 3 is a side view of the tip protector of FIG. 1
in an open configuration;

[0041] FIG. 4 is a top view of the tip protector of FIG. 1
in an open configuration;

[0042] FIG. 5 is an underside view of the tip protector of
FIG. 1 in an open configuration;

[0043] FIG. 6 is an end view of the tip protector of FIG.
1 in an open configuration;

[0044] FIG. 7 is a perspective view of the tip protector of
FIG. 1 in an open configuration;

[0045] FIG. 8 is a perspective view from an end of the tip
protector of FIG. 1, with the tip protector in an open
configuration;

[0046] FIG. 9 is a side view of the tip protector of FIG. 1
showing the tip protector in a partially closed configuration;
[0047] FIG. 10 is a perspective view from a first end of the
tip protector of FIG. 1 showing the tip protector in a partially
closed configuration;

[0048] FIG. 11 is a perspective view from a second end of
the tip protector of FIG. 1 showing the tip protector in a
partially closed configuration;

[0049] FIG. 12 is a perspective view of a part of the tip
protector of FIG. 1 in an open configuration showing a latch
mechanism used to retain the tip protector in the closed
configuration;

[0050] FIG. 13 is a perspective view of the tip protector of
FIG. 1 in a closed configuration;

[0051] FIG. 14 is another perspective view of the tip
protector of FIG. 1 in a closed configuration;

[0052] FIG. 15 is a first side view of the tip protector of
FIG. 1 in a closed configuration;

[0053] FIG. 16 is a view from a second end of the tip
protector of FIG. 1, with the tip protector in a closed
configuration;

[0054] FIG. 17 is a view from a first end of the tip
protector of FIG. 1, with the tip protector in a closed
configuration; and

[0055] FIG. 18 is a second side view of the tip protector
of FIG. 1, perpendicular to the view of FIG. 15, with the tip
protector in a closed configuration.
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DETAILED DESCRIPTION

[0056] The present invention concerns a device for pro-
tecting the distal tip of an endoscope or similar instrument.
By similar instrument it is meant any instrument having an
elongate shaft and a distal tip where it would be desirable or
beneficial to protect the tip from damage. Typically these
instruments will be optical instruments having a lens or part
of a lens system at the distal tip. Such instruments may be,
but are not limited to, borescopes such as those used in
industrial applications or endoscopes such as those used in
medical applications. Endoscopes may include scopes such
as colonoscopes, gastroscopes, esophagoscopes and sigmoi-
doscopes. It will be understood that references in the fol-
lowing description to an endoscope also encompasses a
borescope and similar instruments.

[0057] An endoscope 1 includes an elongate shaft or
insertion tube 3 having a distal tip 5. The shaft or insertion
tube 3 may be flexible or rigid. depending on the specific
application. Typically the distal tip 5 of the endoscope 1 will
include an end face that is planar and is substantially
perpendicular to a longitudinal axis of the shaft 3; however,
in some endoscopes the end face may be curved, or the tip
may be tapered such that the end face is at an angle of less
than 90° to the longitudinal axis.

[0058] The tip protector devices of the present invention
are configured to engage with and attach to the tip 5 or shaft
3 of the endoscope 1 so as to protect the tip 5 and, in
particular, to protect the end face of the tip 5 from potential
damage.

[0059] An embodiment of a tip protector 10 according to
the invention comprises a guard portion 12, a first connec-
tion member 14 and a second connection member 16. As
shown in FIG. 1, the guard portion 12 extends around and
over the tip of the endoscope 1, and the first and second
connection members 14, 16 engage with each other to retain
the tip protector 10 on the endoscope 1.

[0060] The tip protector 10 is manufactured in a first, open
configuration as shown in FIGS. 2 to 8. Typically the tip
protector 10 will be moulded from a suitable polymeric
material. Preferably the tip protector 10 is injection
moulded. In use, the tip protector 10 is folded into a closed
configuration, as illustrated in FIGS. 9 and 10. Once in the
closed configuration, shown in FIGS. 11 to 16, the first and
second connection members 14, 16 may be engaged to
secure the tip protector 10 to an endoscope 1. The tip 5 of
the endoscope 1 may be inserted into the tip protector 10
after the tip protector 10 has been formed into the closed
configuration or, alternatively, the tip protector 10 may be
folded into the closed configuration around the tip 5 of the
endoscope 1.

[0061] The guard portion 12 comprises a generally circu-
lar cover plate or cap 18. The cap 18 is curved or dish-
shaped and has a first, convex surface 20 and a second,
concave surface 22. When an endoscope tip 5 is located in
the tip protector 10, the cap 18 extends across the end face
of the tip 5 such that the cap 18 protects the end face from
damage that may occur during transportation or storage of
the endoscope 1. A central region or nose 24 of the cap 20
includes an aperture 26 that, in use, allows liquids such as
water to easily drain away from the tip 5.

[0062] A plurality of spurs 28 extend outwardly from an
annular edge region 30 of the cap 18. In this example four
spurs 28 extend outwardly and in a direction generally
towards the nose 24 of the cap 18. A length of the spurs 28
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is preferably such that the spurs 28 extend or protrude
beyond the nose 24 of the cap 18. The spurs 28 act to protect
the cap 18 and, therefore, the tip 5 of the endoscope 1 from
knocks.

[0063] The guard portion 12 further comprises a tubular
sleeve or protective frame 32 that, in use, extends around the
shaft 3 of the endoscope 1 proximate the tip 5. The frame 32
is elongate such that a length of the frame 32 between first
and second ends 34, 36 is greater than a diameter of the
frame 32. The frame 32 comprises a plurality of longitudinal
ribs 38 extending between the first and second ends 34, 36
and a plurality of annular ribs 40. Each of the annular ribs
40 intersects the longitudinal ribs 38 substantially perpen-
dicularly to the longitudinal ribs 38. The longitudinal and
annular ribs 38, 40 together define a cylindrical bore 42 of
the frame 32 within which the shaft 3 of the endoscope 1 is
received. An annular cuff 44 is located at the first end 34 of
the frame 32. The annular cuff 44 has substantially the same
internal diameter as the annular edge region 30 of the cap 18.
An internal diameter of each of the annular ribs 40 is
preferably greater than the internal diameter of the cuff 44.
[0064] The frame 32 is formed from two channel members
46', 46". Each channel member 46', 46" has a semi-annular
cross-sectional shape perpendicular to a longitudinal axis. In
this way, each of the channel members has a half-pipe shape
terminating in first and second longitudinal edge members
47, 48, providing mating surfaces 50. Each channel member
46', 46" includes at least one complete longitudinal rib 38,
a portion of each of the annular ribs 40 and a portion of the
cuff 44. Typically each channel member 46', 46" will include
half of each of the annular ribs 40 and half of the cuff 44.
[0065] Each of the channel members 46', 46" is connected
to the cap 18 by means of a bendable connecting member 52
extending between the annular edge region 30 of the cap 18
and the respective portion of the cuff 44 at the first end 34
of the channel member 46', 46". The connecting member 52
may comprise a strap or a live hinge. The connecting
members 52 extend from diametrically opposite sides of the
cap 18 and permit movement of the channel members 46/,
46" between the open configuration in which first and
second channel members 46', 46" extend in opposite direc-
tions away from each other and the closed configuration in
which the mating surfaces 50 of the first longitudinal edge
members 47 of the first and second channel members 46',
46" and the mating surfaces 50 of the second longitudinal
edge members 48 of the first and second channel members
46', 46" are in contact. In the closed configuration, therefore,
the channel members 46', 46" form the tubular frame 32, and
the first longitudinal edge members 47 of the first and second
channel members 46', 46" form a first longitudinal rib 38 and
the second longitudinal edge members 48 of the first and
second channel members 46', 46" form a second longitudinal
rib 38.

[0066] To retain the channel members 46', 46" in the
closed configuration, complementary latching features 54
are provided on each of the first longitudinal edge members
47 and each of the second longitudinal edge members 48.
The latching features include a hook member 56 on a first
one of the longitudinal edge members and a complementary
aperture 58 on another one of the longitudinal edge mem-
bers. Preferably a detent surface is associated with the
aperture and, in the closed configuration, the hook member
56 is arranged to extend through the aperture 58 and engage
with the detent surface.
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[0067] Alignment features 60 may also be provided on the
first and/or the second longitudinal edge members 47, 48.
The alignment features 60 may include a projection or post
62 on one of the longitudinal edge members and a hole or
recess 64 arranged to receive the post 62 on another one of
the longitudinal edge members.

[0068] A plurality of spurs 66 extend radially outwardly
from the tubular frame 32. In this embodiment the spurs 66
extend from an outer edge 68 of at least one of the annular
ribs 40. The spurs 66 act to protect the tubular frame 32 and,
therefore, the shaft 3 and tip 5 of the endoscope 1 from
knocks.

[0069] The first and second connection members 14, 16
extend from the second end 36 of the tubular frame 32 in a
direction substantially away from the first end 34 of the
frame 32. The first and second connection members 14, 16
are movable between a disengaged position, in which the
endoscope tip 5 may be inserted into and removed from the
tip protector 10, and an engaged or gripping position, in
which the first and second connection members 14, 16 grip
the shaft 3 of the endoscope 1 to retain the tip protector 10
on the endoscope 1. Preferably the first and second connec-
tion members 14, 16 are biased in the disengaged position.
[0070] Each of the first and second connection members
14, 16 includes an outer wall portion 70 and an inner collar
portion 72. A first end 74 of the wall portion 70 is connected
to the second end 36 of the tubular frame 32, and an
opposing second end 76 of the wall portion 70 is connected
to a respective second end 78 of the collar portion 72 by
means of a bridging portion 80. The collar portion 72
extends from its second end 78 in a direction substantially
towards the guard portion 12 and a first end 82 of the collar
portion 72 is a free end 82. The connection between the wall
portion 70 and the collar portion 72 is such that a space is
defined between an outer surface 84 of the collar portion 72
and an inner surface 86 of the wall portion 70.

[0071] Each of the collar portions 72 has a semi-annular
cross-sectional shape perpendicular to an axis extending
between the first and second ends 82, 78 of the collar portion
72. In this way, each of the collar portions 72 has a half-pipe
shape terminating in first and second longitudinal side edges
88, 90, which in this embodiment are substantially parallel
to each other. The outer surface 84 of the collar portion 72
has a convex curvature and an inner surface 92 has a
concave curvature. In this embodiment of the protector
device 10, the collar portion 72 is elongate such that a length
of the collar portion 72 between the first and second ends 82,
78 is greater than the diameter of the collar portion 72, i.e.
the distance between the first and second side edges 88, 90.
[0072] Furthermore, the collar portions 72 include a plu-
rality of holes 94 which aid air flow around the shaft 3 or tip
5 of the endoscope 1 and permit liquid to drain more easily
from the shaft 3 and tip 5 of the endoscope 1.

[0073] An end of each of the connection members 14, 16
furthest from the guard portion 12 comprises a pair of leg
members 96, 98. The leg members of each pair 96, 98 extend
parallel to each other and are spaced apart so as to receive
the shaft 3 of the endoscope 1 between them. In particular,
the first connection member 14 of the device 10 comprises
a first pair of legs 96 that extend from the bridging portion
80 in a direction substantially towards the second connection
member 16, and the second connection member 16 com-
prises a second pair of legs 98 that extend from the bridging
portion 80 in a direction substantially towards the first
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connection member 14. The legs 96, 98 extend from the
respective bridging portion 80 proximate the side edges 88,
90 of the collar portion 72 such that a gap 100 is defined
between the legs 96, 98 and the distance between the legs 96,
98 is substantially equal to the internal diameter of the collar
portion 72.

[0074] Each of the legs 96, 98 has a first surface 102, 104
facing in a direction substantially towards the guard portion
12, and an opposing second surface 106, 108 facing in a
direction substantially away from the guard portion 12. A
first engagement feature is provided on the first pair of legs
96 and is arranged to engage with a second engagement
feature provided on the second pair of legs 98. In this
embodiment the engagement features comprise complemen-
tary teeth 110 having a sawtooth profile that engage to retain
the tip protector 10 in the engaged or gripping configuration.
In particular a first toothed surface 110' is provided on the
second surface 104 of the first pair of legs 96 and a second
toothed surface 110" is provided on the first surface 106 of
the second pair of legs 98.

[0075] In use, the connection members 14, 16 are moved
towards each other, to move the tip protector 10 from a
disengaged position to a gripping position. During this
movement, as the first and second pairs of legs 96, 98
overlap each other, the sawtooth profile of the teeth 110 is
such that the teeth 110 on each of the connection members
14, 16 are able to slide over each other. When the force is
removed from the connection members 14, 16, the teeth 110
engage or latch together so that the tip protector 10 is
retained in the gripping position.

[0076] By providing a plurality of teeth 110 on each of the
connection members 14, 16 the connection members 14, 16
can be pressed together until the collar portions 72 grip the
shaft 3 of the endoscope 1. The teeth 110 will then engage
to retain the connection members 14, 16 in this position. In
this way, the tip protector 10 is able to accommodate
different sizes of shaft 3.

[0077] The tip protector 10 further comprises a tab 112
attached to the first connection member 14. The tab 112
comprises two leg portions 114 that are joined together at a
first end 116 of the tab 112. The tab 112 is attached to the
bridging portion 80 of the connection member 14 at its first
end 116 by a spacing element 118 such that the leg portions
114 extend over the legs 96 of the connection member 14.
The connection between the tab 112 and the connection
member 14, and in particular a size of the spacing element
118, is such that a gap 120 is defined between the leg
portions 114 of the tab 112 and the legs 96 of the connection
member 14. The gap 120 is sized to receive the legs 98 of
the second connection member 16 when the tip protector 10
is moved into the gripping position.

[0078] The leg portions 114 of the tab 112 extend beyond
the legs 96 of the connection member 14 and each end of the
leg portions 114 comprises a gripping lug 122. Each grip-
ping lug 122 extends substantially perpendicularly from the
tab 112 in a direction away from the connection member 14
to allow a user to grip the lug 122 and break the tab 112.
[0079] The location of the tab 112 is such that the tab 112
conceals the engagement features when the first and second
connection members 14, 16 are in the gripping position.
Furthermore, the position of the tab 112, and in particular the
leg portions 114 of the tab 112, means that the connection
members 14, 16 cannot be moved with respect to each other
to disengage the inter-engaged teeth 110. To allow the
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engagement features to be disengaged the tab 112 must be
broken by pulling on the lugs 122 to move the leg portions
114 away from the legs 96 of the connection member 14.
Pulling on the lugs 122 in this way at least partially breaks
the attachment of the tab 112 to the connection member 14.

[0080] In preferred embodiments the attachment of the tab
112 to the connection member 14 is such that the tab 112
remains connected to the connection member 14 after the tab
112 has been broken. This may be achieved by providing a
line of weakness in the spacing element 118. The spacing
element 118 supports the tab 112 in a fixed position relative
to the connection member 14 until a user pulls on the lugs
122 with sufficient force as to break the spacing element 118
along the line of weakness. The line of weakness, however,
does not extend through the full width or thickness of the
spacing element 118 so that the spacing element 118
becomes a live hinge after the tab 112 has been broken. In
other embodiments the spacing element may be a live hinge
and an additional support element may be provided that
supports the tab in a fixed position during use of the tip
protector and which is then broken when a user applies
sufficient force to the lugs. Once the tab 112 has been broken
the first and second connection members 14, 16 can then be
moved relative to each other to disengage the complemen-
tary teeth 110 and return the device 10 to the closed and
disengaged position.

[0081] The tip protector 10 preferably comprises distin-
guishing features 124. The distinguishing features 124 are
provided to allow a user to determine whether the tip
protector 10 has been engaged with a clean and/or a dirty
endoscope. For example, the tip protector 10 may be
attached to a clean endoscope after sterilisation with a first
distinguishing feature 124' being displayed. When the endo-
scope 1 is to be used in a medical procedure, the tip protector
10 is removed and in doing so a second distinguishing
feature 124" is displayed. The tip protector 10 can then be
placed back on the used, dirty endoscope 1 with the second
distinguishing feature 124" displayed. The distinguishing
features 124 are configured such that the second distinguish-
ing feature 124" displays to a user that the tip protector 10
has been used on a dirty endoscope and should not be
subsequently placed on a clean endoscope.

[0082] In this embodiment a first distinguishing feature
124' is provided on the tab 112 attached to the first connec-
tion member 14 and a second distinguishing feature 124" is
provided on the second connection member 16. The first and
second distinguishing features 124", 124" are sufficiently
different to allow them to be quickly and easily distin-
guished. The position of the second distinguishing feature
124" is such that the second distinguishing feature 124" is
concealed by the tab 112 when the first and second connec-
tion members 14, 16 are in the gripping position. When the
tab 112 is broken the second distinguishing feature 124" is
then revealed.

[0083] The first distinguishing feature 124' may comprise
the word CLEAN and the second distinguishing feature 124"
may comprise the word DIRTY. In other embodiments the
distinguishing features 124 may comprise any other suitable
symbols, letters, numbers or other graphical devices. For
example, the first distinguishing feature may comprise an
area having a first colour such as green and the second
distinguishing feature may comprise an area having a second
colour such as red.
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[0084] The first connection member 14 is formed from
first and second portions or arms 214, 314 and the second
connection member 16 is formed from third and fourth
portions or arms 216, 316. Each of the first and second arms
214, 314 includes part of the wall portion 70, the collar
portion 72 and the bridging portion 80 of the first connection
member 14 and each of the third and fourth arms 216, 316
includes part of the wall portion 70, the collar portion 72 and
the bridging portion 80 of the second connection member
16. Furthermore, each of the first and second arms 214, 314
includes one of the legs 96 and each of the third and fourth
arms 216, 316 includes one of the legs 98. In this embodi-
ment, each of the first and second arms 214, 314 also
includes a part of the tab 112 and in particular each of the
arms 214, 314 includes one of the two leg portions 114.
[0085] The first and third arms 214, 216 extend from the
second end 36 of the first channel member 46' and the
second and fourth arms 314, 316 extend from the second end
36 of the second channel member 46".

[0086] In this way, the tip protector 10 comprises a first
body portion 130 and a second body portion 132. The first
body portion 130 includes the first channel member 46', the
first arm portion 214 and the third arm portion 216. The
second body portion 132 includes the second channel mem-
ber 46", the second arm portion 314 and the fourth arm
portion 316.

[0087] The tip protector 10 may be made from two dif-
ferent polymeric materials. In particular, a first part of the tip
protector 10 may be moulded from a first, harder polymer
and a second part of the tip protector 10 may be moulded
from a second, softer polymer. In preferred embodiments the
first and second connection members 14, 16 may comprise
the harder polymer and the guard portion 12 may comprise
the softer polymer. In particularly preferred embodiments
the spurs 28, 66 are made of the softer polymeric material
and the first and second pairs of legs 96, 98 and the teeth 110
are made of the harder polymeric material. In some embodi-
ments the harder polymer material may be overmoulded
with the softer polymer material such that an outer layer,
including the spurs 28, 66, of the tip protector 10 is formed
from the softer polymer material thereby providing impact
resistance. The harder polymer is preferably a rigid poly-
meric material such as a polyethylene or a polypropylene
polymer and the softer polymer is preferably an elastomer
such as rubber, polyurethane or silicone. The harder poly-
meric materials will typically have a Shore D hardness of
greater than 25 or greater than 30. The softer polymeric
materials will typically have a Shore A hardness of between
50 and 70 and more preferably between 60 and 70.

[0088] A tip protector according to the present invention is
manufactured in the open configuration. Typically the tip
protector will also be transported and stored in this configu-
ration before use.

[0089] When a user wishes to attach a tip protector to an
instrument such as an endoscope, a user will move the tip
protector into the closed configuration by bending the con-
necting members to bring the first and second body portions
into contact with each other. To retain the tip protector in the
closed configuration the user engages the latching features.
[0090] When the tip protector 10 is moved from the open
configuration to the closed configuration, a mating surface
126' of the first arm 214 locates adjacent a mating surface
126" of the second arm 314. Preferably the mating surface
126' of the first arm 214 is in touching contact with the
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mating surface 126" of the second arm 314 when the tip
protector 10 is in the closed configuration. Similarly, when
the tip protector 10 is moved from the open configuration to
the closed configuration, a mating surface 128' of the third
arm 216 locates adjacent a mating surface 128" of the fourth
arm 316. Preferably the mating surface 128' of the third arm
216 is in touching contact with the mating surface 128" of
the fourth arm 316 when the tip protector 10 is in the closed
configuration.

[0091] With the tip protector in the closed configuration a
tip of an endoscope can be inserted into the bore of the guard
portion. Typically the tip will be inserted so that the end face
of the tip is seated in the cap of the tip protector.

[0092] The user then moves the first and second members
in a direction towards each other from the disengaged
position to the gripping position. The first and second
members are pressed together until the collar portions grip
the shaft of the endoscope. The engagement features on the
first and second connection members then engage to retain
the tip protector in the gripping position. Typically the tip
protector is used for the first time to cover the tip of a clean
endoscope. Accordingly, the first distinguishing feature on
the tab will be visible to the user which indicates that the
endoscope 1s clean and ready for use.

[0093] To use the endoscope, the tab is broken to allow a
user to disengage the connection members and return the
connection members to the disengaged position. In this
position the endoscope tip can be removed from the guard
portion with the tip protector still in the closed configuration.
[0094] After the endoscope has been used, the tip can be
re-inserted into the guard portion, and the first and second
members can be pressed together to move them from the
disengaged position to the gripping position. Because the tab
is broken the second distinguishing feature is visible to the
user which indicates that the endoscope is used and requires
cleaning and disinfection.

[0095] When the tip protector is removed from the used
endoscope it is disposed of and a new tip protector is then
attached to the cleaned endoscope ready for use again.
[0096] The present invention, therefore, provides a tip
protector device that is easy and cost effective to manufac-
ture, as well as being easy to attach to the tip of an
instrument such as an endoscope.

1. A tip protector device for an instrument, the instrument
comprising an elongate shaft having a distal tip and said tip
including an end face, and the tip protector device compris-
ing:

a guard portion engagable with said tip, the guard portion
including an elongate tubular portion that, in use,
extends along said shaft, the tubular portion extending
between first and second ends, and a cap arranged to
extend over said end face, the cap being connected to
the first end of the tubular portion;

a first connection member and a second connection mem-
ber, the first and second connection members extending
from the second end of the tubular portion, and the first
and second connection members being movable rela-
tive to each other between a first, disengaged position
in which said tip of the instrument can be inserted into
and removed from the guard portion, and a second,
gripping position in which the tip protector grips the
shaft of the instrument, the first and second connection
members being biased in the first position; and
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complementary engagement features on each of the first
and second connection members configured to engage
and releasably retain the first and second connection
members in the gripping position,

wherein the cap is connected to the first end of the tubular

portion by at least one flexible connecting member.

2. A tip protector device as claimed in claim 1, wherein
each of the cap and the tubular member comprise at least one
aperture.

3. A tip protector device as claimed in claim 1, wherein
the tubular member comprises a frame including a plurality
of longitudinal ribs and a plurality of annular ribs.

4. A tip protector device as claimed claim 1, the device
comptrising:

a first body portion including a first elongate channel

member, a first arm and a third arm; and

a second body portion including a second elongate chan-

nel member, a second arm and a fourth arm,

wherein the first and second channel members together

form the tubular portion, the first and second arms
together form the first connection member and the third
and fourth arms together form the second connection
member.

5. A tip protector device as claimed in claim 4, wherein
the first body portion is connected to the cap by a first
flexible connecting member and the second body portion is
connected to the cap by a second connecting member.

6. A tip protector device as claimed in claim 5, wherein
the first and second connecting members extend from dia-
metrically opposite sides of the cap.

7. A tip protector device as claimed in claim 4, wherein
the first and second body portions are movable between an
open configuration and a closed configuration and wherein,
in the closed configuration, the first and second channel
members together form the tubular portion, the first and
second arms together form the first connection member and
the third and fourth arms together form the second connec-
tion member.

8. A tip protector device as claimed in claim 7, wherein
the first and second body portions include latching features
configured to engage to retain the first and second body
portions in the closed configuration.

9. A tip protector device as claimed in claim 7, wherein a
direction of movement of the first and second body portions
between the open configuration and the closed configuration
is transverse to a direction of movement of the first and
second connection members between the disengaged posi-
tion and the gripping position.

10. (canceled)
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11. A tip protector device as claimed in claim 1, wherein
the tip protector device is made from a polymeric material.

12. A tip protector device as claimed in claim 1, wherein
an end of each of the first and second connection members
furthest from the guard portion comprises two leg members,
the leg members being spaced apart so as to receive the shaft
of the instrument between them.

13. A tip protector device as claimed in claim 12, wherein
the engagement features are located on the leg members.

14. A tip protector device as claimed in claim 1, wherein
the engagement features comprise interengaging teeth.

15. A tip protector device as claimed in claim 1, wherein
the first connection member includes a first gripping mem-
ber and the second connection member includes a second
gripping member and wherein, in the gripping position, the
gripping members are arranged to grip the shaft of the
instrument.

16. A tip protector device as claimed in claim 1 further
comprising a tab attached to the first or the second connec-
tion member, the tab arranged to prevent disengagement of
the engagement features, and the tab being configured such
that the tab must be broken to allow the engagement features
to be disengaged to move the first and second connection
members to the disengaged position.

17. A tip protector device as claimed in claim 16 further
comprising distinguishing features, a first distinguishing
feature being provided on the tab and a second distinguish-
ing feature being concealed by the tab when the first and
second connection members are in the gripping position, the
second distinguishing feature being revealed when the tab is
broken.

18. A tip protector device as claimed in claim 1, wherein
the guard portion comprises a plurality of spurs extending
outwardly from one or both of the cap and the tubular
portion.

19. A tip protector device as claimed in claim 1 compris-
ing a first, harder polymeric material and a second, softer
polymeric material.

20. An assembly comprising:

a tip protector device as claimed in claim 1; and

an instrument, the instrument comprising an elongate

shaft having a tip and said tip including an end face, and
the tip protector device being engaged with the tip of
the instrument.

21. An assembly as claimed in claim 20, wherein the
instrument is an endoscope.

22.-27. (canceled)
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