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arranged to contact the tip such that a part of the guard portion extends distally of an end face of the tip, and the guard portion
being configured to prevent contact between the guard portion and a central portion of the end face; gripping members arranged
to grip a part of a shaft of the instrument; a first connection member; and a second connection member, the first and second
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can be inserted into and removed from the tip protector device, and a second, gripping position in which the gripping members

contact and grip the shaft of the instrument, wherein, the first and second connection members are biased in the first or the second
position.
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(57) Abstract: This invention relates to a tip

\ protector for an instrument such as an endo-
scope or borescope. A tip protector device
for an mmstrument comprises a guard portion
engagable with a tip of an mstrument, the
guard portion including an abutment surface
arranged to contact the tip such that a part of
the guard portion extends distally of an end
face of the tip, and the guard portion being
configured to prevent contact between the
guard portion and a central portion of the
end face; gripping members arranged to grip
a part of a shaft of the mstrument; a first con-
nection member; and a second connection
member, the first and second connection
members being movable relative to each oth-
er between a first, disengaged position In
which the tip of the mstrument can be inser-
ted into and removed from the tip protector
device, and a second, gripping position in
which the grippmmg members contact and grip
the shaft of the instrument, wherein, the first
and second connection members are biased
n the first or the second position.
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Instrument Tip Protector

BACKGROUND

a. Field of the Invention

This invention relates to a tip protector for an instrument such as an endoscope or borescope, to an
assembly comprising a tip protector and an endoscope or borescope, and to a blank for use in the

construction of a tip protector.

b. Related Art

An endoscope or borescope Is used to image cavities or other interior spaces that are not easily

accessible and where direct observation of the space is not possible.

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.

The shaft and tip are typically also configured to enable illumination of the area around the tip of
the endoscope, 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, therefore, relatively expensive.

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 iIs believed that approximately 70% of endoscope damage may be attributed to

improper handling.

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 applications, however, each

of these devices has disadvantages.

A first device comprises a generally cylindrical body made of sponge or soft foam and having a

central opening for receiving the tip of the endoscope. The device, therefore, provides cushioning
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around the tip but the foam iIs also potentially capable of absorbing moisture from the tip. This
absorption of moisture can cause the sponge or foam to harbour microorganisms that may

contaminate the endoscope.

A second device comprises an expandable plastic mesh sleeve that is configured to fit over the tip
of the endoscope. The configuration of the mesh sleeve provides a degree of resilience protecting
the tip from knocks. The mesh sleeve, however, can be difficult to put on and remove from the tip
of the endoscope, which may lead to damage to the tip. Furthermore, the mesh sleeve contacts
the endoscope tip over a relatively large area hindering the drying and aeration of the endoscope

tip during cleaning and storage.

It iIs an 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

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:
- a guard portion engagable with said tip, the guard portion including an abutment surface
arranged to contact the tip such that a part of the guard portion extends distally of said end face,
and the guard portion being configured to prevent contact between the guard portion and a central
portion of the end face;
- gripping members arranged to grip a part of the shaft of the instrument;
- a first connection member; and
- a second connection member, the first and second connection members 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 tip protector device, and a second, gripping position in which
the gripping members contact and grip the shaft of the instrument,

wherein, the first and second connection members are biased in the first or the second

position.

The tip protector device Is designed to protect the delicate optics of an instrument such as an
endoscope while permitting air flow around the tip to prevent the formation of a biofilm on the
iInstrument. Furthermore, the protector device is designed to be easy to attach to and remove from

the tip of the Instrument.
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To aid air flow and protect the delicate tip and end face of the instrument, the gripping members

preferably grip the shaft at a distance from the end face.

Preferably the protector device is a unitary body. The protector device is preferably made from a

plastics material and may be injection moulded.

The guard portion preferably comprises at least one aperture. In some embodiments the guard
portion may include a plurality of apertures. In some embodiments each of the first and second
connection members Includes at least one aperture. The provision of apertures increases the air

flow around the tip of the instrument.

In these embodiments in which the connection members are biased in the first position the
protector device preferably further comprises latching means configured to retain the first and
second arm portions in the second position. A first part of the latching means may be provided on
the first connection member and a second part of the latching means may be provided on the
second connection member. In some embodiments the latching means may comprise a detent
provided on one of the first or second connection members and a shoulder provided on the other
one of the first or second connection members for engagement with said detent. In other

embodiments the latching means may comprise interengaging teeth.

In some embodiments the first connection member may extend from a first side of the guard
portion and the second connection member may extend from a second side of the guard portion.
In these embodiments a first part of the latching means may be located at an end of the first
connection member furthest from the guard portion and a second part of the latching means may
be located at an end of the second connection member furthest from the guard portion. In some
embodiments the end of the second connection member preferably comprises two leg members,
the leg members being spaced apart so as to receive the shaft of the instrument between them. In

these embodiments the first part of the latching means may be located on the leg members.

A first gripping member preferably extends from an end of the first connection member and a
second gripping member preferably extends from an end of the second connection member. Each
of the gripping members preferably extends from the end of the respective connection member in a

direction towards the guard portion. Each of the gripping members may be semi cylindrical.

In some embodiments the first connection member may extend between a first gripping member at
a first end and a first part of the latching means at a second end and the second connection
member may extend between a second gripping member at a first end and a second part of the

latching means at a second end. In these embodiments a bridging member preferably joins the
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first and second connection members at their respective first ends so that the first and second
gripping members are spaced apart for receiving the shaft of the instrument therebetween. In
these embodiments the guard portion is preferably located at or proximate the second end of the
first connection member. Each of the gripping members preferably comprises a first portion that
extends In a direction substantially towards the second end of the respective connection member

and a second portion that extends in a direction substantially opposite to that of the first portion.

The guard portion may comprise a collar configured, in use, to surround the tip of the instrument.
In some embodiments the second end of the second connection member may comprise two leg
members, the leg members being spaced apart so as to receive the collar between them. The

second part of the latching means is preferably located on the leg members.

The tip protector device may further comprise a tab attached to the first or the second connection
member. The tab is preferably arranged to conceal the latching means when the first and second
connection members are in the second position. Furthermore, the tab is preferably configured
such that the tab must be broken to allow the latching means to be disengaged to move the first

and second connection members to the first position.

The tip protector device preferably further comprises distinguishing means. In some embodiments
a first distinguishing means may be provided on the tab and a second distinguishing means may be
concealed by the tab when the first and second connection members are in the second position,

the second distinguishing means being revealed when the tab is broken.

In some embodiments the first and second arm portions are biased in the second position.

In order to prevent damage to the end face of the instrument it is preferable if the guard portion is
shaped such that, in use, the guard potion does not contact said end face of the instrument. In
some embodiments the guard portion comprises a curved cover plate which, in use, extends

across said end face of the instrument.

In some preferred embodiments of the invention the device Is assembled from a flat sheet of

material that is folded to form the device.

A blank used to construct the protector device may comprise a first arm panel including an aperture
sized to receive said tip of the Iinstrument; a second arm panel including an aperture sized to
recelve said tip of the instrument; a first guard panel; a second guard panel; a first fold line between
the first arm panel and the second arm panel; a second fold line between the second arm panel

and the first guard panel; and a third fold line between the first guard panel and the second guard
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panel, the third fold line being substantially parallel to both of the first and second fold lines.

According to a second aspect of the present invention there is provided an assembly comprising:
- a tip protector device according to the first aspect of the invention; and
5 - 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.

Typically the instrument will be an endoscope or a borescope.

10
BRIEF DESCRIPTION OF THE DRAWINGS
The invention will now be described further by way of example only and with reference to the
accompanying drawings, in which:
15
Figure 1 Is a perspective view of a protector device according to a first preferred
embodiment of the present invention;
Figure 2 is another perspective view of the protector device of Figure 1;
20
Figure 3 Is a side view of the protector device of Figure 1;
Figure 4 is an end view from a first end of the protector device of Figure 1;
25 Figure 5 is an end view from a second end of the protector device of Figure 1;
Figure 6 Is a perspective view showing an endoscope tip located in the protector device of
Figure 1, with the device in an open configuration,;
30 Figure 7 Is a perspective view showing an endoscope tip located in the protector device of
Figure 1, with the device in a closed configuration;
Figure 8 Is a perspective view of a protector device according to a second preferred
embodiment of the present invention;
35

Figure 9 Is a perspective view of a tip protector device according to a third preferred

embodiment of the present invention;

Figure 10 Is a side view of the tip protector device of Figure 9;
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Figure 11 is a perspective view of the tip protector device of Figure 9 with an endoscope tip

In position in the protector device, but with the protector device in an open configuration;

Figure 12 is a perspective view of a tip protector device according to a fourth preferred

embodiment of the present invention;

Figure 13 Is a perspective view from the side of the tip protector device of Figure 12;

Figure 14 is an end view of the tip protector device of Figure 12;

Figure 15 Is a first perspective view of the tip protector device of Figure 12 with an
endoscope tip In position in the protector device, but with the protector device in an open
configuration,

Figure 16 I1s a second perspective view of the tip protector device of Figure 12 with an
endoscope tip In position in the protector device, but with the protector device in an open

configuration,

Figure 17 1s a plan view of a blank for forming a protector device according to a fifth

preferred embodiment of the present invention,;

Figure 18 Is a first perspective view of the protector device formed from the blank of Figure
17;

Figure 19 Is a second perspective view of the protector device of Figure 18;

Figure 20 is a third perspective view of the protector device of Figure 18;

Figure 21 1s a perspective view of the protector device of Figure 18 engaged with a tip of

an endoscope;

Figure 22 i1s a further perspective view of the protector device and endoscope tip of Figure
21: and

Figure 23 1s a plan view of a blank for forming a protector device according to a sixth

preferred embodiment of the present invention.
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DETAILED DESCRIPTION

The present invention concerns a device for protecting the distal tip of an endoscope or similar
iInstrument. 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
iInstruments 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 sigmoidoscopes. It will be understood that
references in the following description to an endoscope also encompasses a borescope and similar

Instruments.

An endoscope 1 includes an elongate shaft or insertion tube 3 having a distal tip 5. The shaft or
iInsertion 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 7 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.

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 7 of the tip 5 from potential damage.

A first embodiment of a tip protector device 10 according to the invention is shown In Figures 1 to
/. The protector device 10 comprises a guard portion 12, a first connection member or arm 14 and
a second connection member or arm 16. In this example the protector device 10 is of unitary, one-
piece construction, such that the guard portion 12, first arm 14 and second arm 16 are parts of a

unitary main body 18 of the device 10.

The guard portion 12 comprises a cover plate 20 having a first, front face 22 and an opposing
second, rear face 24. In this embodiment the cover plate 20 is curved; however, the cover plate
may be planar or may comprise two or more sections at an angle to each other. Two fingers 26
extend from the rear face 24 of the cover plate 20. The two fingers 26 are spaced apart from each
other thereby defining a gap between them sized to receive the tip 5 of an endoscope 1, as shown

most clearly in Figure 6.

VWhen a tip 5 of an endoscope 1 Is received between the two fingers 26, the cover plate 20 extends

across the end face 7 of the tip 5. In this way the cover plate 20 protects the end face 7 from
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damage that may occur during transportation or storage of the endoscope 1. The guard portion 12,
and In particular the cover plate 20, is shaped such that minimal or no contact is made between the
guard portion 12 and the end face 7 of the tip 5 when the tip 5 of the endoscope 1 Is received
between the fingers 26. In particular, the curvature of the cover plate 20 means that the guard
portion 12 does not contact a central region of the end face 7. A peripheral region of the rear face
24 of the cover plate 20 may provide an abutment surface against which the tip 5 of the endoscope

1 abuts when the tip 5 is fully inserted into the device 10.

At least a central region 28 of the cover plate 20 includes a plurality of apertures 30. The central
region 28 will typically extend across an area between the two fingers 26. Accordingly, when an
endoscope tip 5 Is located between the fingers 26, the apertures 30 allow liquids such as water to

drain away from the tip 5.

The fingers 26 and a part of each of the arms 14, 16 proximate the guard portion 12 prevent
knocks to the side of the tip 5 of the endoscope 1 when the tip i1s correctly positioned within the

protector device 10 with the end face 7 of the tip located proximate or within the guard portion 12.

The first and second arms 14, 16 extend from the cover plate 20 such that the cover plate 20 and

arms 14, 16 define a generally U-shaped part of the main body 18.

Each of the first and second arms 14, 16 includes an outer wall portion 32 and an inner collar
portion 34. A first end 36 of the wall portion 32 Is connected to the guard portion 12, and an
opposing second end 38 of the wall portion 32 Is connected to a respective second end 40 of the
collar portion 34 by means of a bridging portion 42. The collar portion 34 extends from its second
end 40 in a direction substantially towards the guard portion 12 and a first end 44 of the collar
portion 34 is a free end 44. The connection between the wall portion 32 and the collar portion 34 is
such that a space iIs defined between an outer surface 46 of the collar portion 34 and an inner

surface 48 of the wall portion 32.

Each of the collar portions 34 has a semi-annular cross-sectional shape perpendicular to an axis
extending between the first and second ends 44, 40 of the collar portion 34. In this way, each of
the collar portions 34 has a half-pipe shape terminating in first and second side edges 50, 52,
which In this embodiment are substantially parallel to each other. The outer surface 46 of the collar
portion has a convex curvature and an inner surface 54 has a concave curvature. In this
embodiment of the protector device 10, the collar portion 34 is elongate such that a length of the
collar portion 34 between the first and second ends 44, 40 is greater than the diameter of the collar

portion 34, i.e. the distance between the first and second side edges 50, 52.
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In this embodiment the collar portions 34 include a plurality of holes 56 which aid air flow around

the shaft 3 ortip 5 of the endoscope 1 and permit liquid to drain more easily from the shaft 3 and tip

5 of the endoscope 1.

The first arm 14 of the device 10 further comprises a pair of legs 58 that extend from the bridging
portion 42 in a direction substantially towards the second arm 16. The legs 58 extend from the
bridging portion 42 proximate the side edges 50, 52 of the collar portion 34 such that a gap 60 is
defined between the legs 58 and the distance between the legs 58 is substantially equal to the

iInternal diameter of the collar portion 34.

Each of the legs 58 has a first surface 62 facing in a direction substantially towards the guard
portion 12, and an opposing second surface 64 facing in a direction substantially away from the
guard portion 12. A first part of latching means is provided on the legs 58 and iIs arranged to
engage with a second part of the latching means provided on the second arm 16. In this example
the first part of the latching means comprises a detent 66 in the form of a projection 66 extending
from the first surface 62 of each of the legs 58. In this example each leg 58 includes two
projections 66 spaced apart along a length of the leg 58. It will be appreciated, however, that In
other embodiments each leg may comprise only one detent, or each leg may include more than
two detents spaced apart along the length of the leg. In some embodiments the first part of the

latching means comprises a ratchet.

On the second arm 16, a pair of shoulders 68 iIs defined where the second end 40 of the collar
portion 34 meets the bridging portion 42. The shoulders 68 form the second part of the latching

means and are arranged to engage with the detents 66 on the legs 58 of the first arm 14.

At least the cover plate 20 and the legs 58 of the protector device 10 are resilient so that each of
the guard portion 12 and legs 58 may be elastically deformed in use. In preferred embodiments
the protector device 10 i1Is made of a substantially rigid plastics material, such as polypropylene,

and the device 10 is preferably made as a single piece by injection moulding.

In use the first and second arms 14, 16 are movable between a first position, shown in Figures 1 to
6, In which there is a first distance between the second ends 40 of the collar portions 34, and a
second position, shown In Figure 7, in which the first and second parts of the latching means are
engaged and there Is a second distance between the second ends 40 of the collar portions 34, the
second distance being smaller than the first distance. In the second position the collar portions 34
of each of the arms 14, 16 are arranged such that they together define a substantially cylindrical or

conical space for receiving the shaft 3 of an endoscope 1.
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In this way, the device 10 is movable between a first open position in which a tip 5 of an endoscope
1 may be inserted into the device 10 and removed from the device 10, as shown Iin Figure 6, and a
second closed position in which at least a part of each of the collar portions 34 grip the shaft 3 or
tip 5 of the endoscope 1 to retain the device 10 on the endoscope 1, as shown in Figure 7.

Accordingly the collar portions 34 form gripping means of the device 10.

The protector device 10 is preferably configured such that the device 10 is biased into the first,
open position. To retain the device 10 in the second, closed position a detent 66 on each of the
legs 58 Is engaged with the corresponding shoulder 68 on the second arm 16. In this position, the
legs 58 extend either side of the endoscope tip 5, such that the tip 5 is located in the gap 60
between the legs 58. In embodiments in which the legs 58 include a plurality of detents 66, the
detent 66 that iIs engaged with the shoulder 68 may be selected so as to achieve the required
diameter of the cylindrical space between the collar portions 34 so that at least a part of the collar
portions 34 grip the shaft 3 or tip 5 of the endoscope 1. In this way, the device 10 may be adapted

to be secured to a range of endoscopes 1 having shafts 3 of different diameters.

It will be appreciated that in other embodiments other latching means may be used such as clips,
hooks or interengaging teeth. Preferably, however, the latching means are integral with the first
and second arms 14, 16 so that additional parts are not required that could become separated from

the main body 18 of the device 10.

The protector device 10 i1s removed from the tip 5 of an endoscope 1 by elastically deforming the

legs 58 such that the detents 66 are disengaged from the shoulders 68.

In some embodiments it may be desirable if the latching means are single use such that once the
protector device 10 has been used once and the latching means have been disengaged, they
cannot be re-engaged. This prevents the protector device 10 being used on multiple endoscopes

thereby removing the possibility of cross-contamination.

A second embodiment of a tip protector device 110 is illustrated in Figure 8. Features that are the
same as or equivalent to features of the protector device 10 of the first embodiment have been
Indicated with reference numerals incremented by 100. This embodiment of the protector device
110 Is substantially the same as the protector device 10 of the first embodiment and like features

will not be described further in relation to this embodiment.

In this embodiment at least a central region 128 of the cover plate 120 includes a single aperture
130. When an endoscope tip Is located between the fingers 126, the aperture 130 allows liquids

such as water to easily drain away from the tip.
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A third embodiment of a tip protector device 210 is shown In Figures 9 to 11. The tip protector is
substantially the same as the protector devices 10, 110 of the first and second embodiments and

like features will not be described in detail in relation to this embodiment.

The tip protector device 210 comprises a guard portion 212, a first connection member 214
extending from a first edge of the guard portion 212 and a second connection member 216
extending from an opposite second edge of the guard portion 212. The connection members 214,
216 and guard portion 212 are integral and form a main body of the tip protector 210. A first part of
each of the connection members 214, 216 extends from the guard portion 212 such that the first
part of each of the connection members 214, 216 and the guard portion 212 form a substantially U-

shaped or V-shaped portion of the main body.

Second parts of the connection members 214, 216 furthest from the guard portion 212 extend In
directions substantially towards each other. Collar portions 234 extend from each of the second
parts of the connection members 214, 216 In a direction substantially towards the guard portion
212. The collar portions 234 are the same as those of the first embodiment and will not be
described further here. The collar portions 234 form gripping means that grip the shaft 3 of the

endoscope 1 when the tip protector 210 is in an engaged or gripping position.

The second parts of the connection members 214, 216 further comprise latching means arranged
to engage to secure ends of the connection members 214, 216 together once the tip protector 210
has been placed around the tip 5 of an endoscope 1. In this embodiment the latching means
comprises complementary teeth 270 having a sawtooth profile that engage to retain the tip

protector 210 in the gripping configuration.

In particular, the end of each of the connection members 214, 216 comprises a pair of leg
members 258, 272. The leg members of each pair 258, 272 extend parallel to each other and are
spaced apart so as to receive the shaft 3 of the endoscope 1 between them. A toothed surface

270 Is provided on each of the leg members 258, 272.

When the connection members 214, 216 are moved towards each other, to move the tip protector
210 from a disengaged position to a gripping position, the sawtooth profile of the teeth 270 Is such
that the teeth 270 on each of the connection members 214, 216 are able to slide over each other.
VWhen the force is removed from the connection members 214, 216, the teeth 270 engage or latch

together so that the tip protector 210 Is retained in the gripping position.

By providing a plurality of teeth 270 on each of the connection members 214, 216 the connection
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members 214, 216 can be pressed together until the collar portions 234 grip the shaft 3 of the

endoscope 1. In this way, the tip protector 210 Is able to accommodate different sizes of shaft 3.

The tip protector 210 further comprises a tab 274 attached to the first connection member 214.
The tab 274 comprises two leg portions 276 that are joined together at a first end 278 of the tab
27/4. The tab 274 is attached to the connection member 214 at the first end 278 by a spacing
element 280 such that the leg portions 276 extend over the leg members 258 of the connection
member 214. The connection between the tab 274 and the connection member 214 and In
particular a size of the spacing element 280 is such that a gap 282 is defined between the leg
portions 276 of the tab 274 and the leg members 258 of the connection member 214. The gap 282
IS sized to receive the leg members 272 of the second connection member 216 when the tip

protector 210 is moved into the gripping position.

The leg portions 276 of the tab 274 extend beyond the leg members 258 of the connection member
214 and each end of the leg portions 276 comprises a gripping lug 284. Each gripping lug 284
extends substantially perpendicularly from the tab 274 in a direction away from the connection

member 214 to allow a user to grip the lug 284 and break the tab 274 as described below.

The location of the tab 274 is such that the tab 274 conceals the latching means when the first and
second connection members 214, 216 are in the gripping position. Furthermore, the position of the
tab 274, and In particular the leg positions 276 of the tab 274, means that the connection members
214, 216 cannot be moved with respect to each other to disengage the interengaged teeth 270 of
the latching means. To allow the latching means to be disengaged the tab 274 must be broken by
pulling on the lugs 284 to move the leg portions 276 away from the leg members 258 of the
connection member 214. Pulling on the lugs 284 in this way at least partially breaks the

attachment of the tab 274 to the connection member 214.

In preferred embodiments the attachment of the tab 274 to the connection member 214 is such that
the tab 274 remains connected to the connection member 214 after the tab 274 has been broken.
This may be achieved by providing a line of weakness in the spacing element 280. The spacing
element 280 supports the tab 274 in a fixed position relative to the connection member 214 until a
user pulls on the lugs 284 with sufficient force as to break the spacing element 280 along the line of
weakness. The line of weakness, however, does not extend through the full width of the spacing
element 280 so that the spacing element 280 becomes a live hinge after the tab 274 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.
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The tip protector 210 preferably comprises distinguishing means 286. The distinguishing means
286 are provided to allow a user to determine whether the tip protector 210 has been engaged with
a clean and/or a dirty endoscope. For example, the tip protector 210 may be attached to a clean
endoscope after sterilisation with a first distinguishing means 286’ being displayed. When the
endoscope Is to be used In a medical procedure, the tip protector is removed and in doing so a
second distinguishing means 286" is displayed. The tip protector can then be placed back on the
used, dirty endoscope with the second distinguishing means 286" being displayed. The
distinguishing means 286 are configured such that the second distinguishing means 286" displays
to a user that the tip protector has been used on a dirty endoscope and should not be subsequently

placed on a clean endoscope.

In this embodiment a first distinguishing means 286’ is provided on the tab 274 attached to the first
connection member 214 and a second distinguishing means 286" Is provided on the second
connection member 216. The first and second distinguishing means 286", 286" are different to
allow them to be distinguished. The position of the second distinguishing means 286" Is such that
the second distinguishing means 286" is concealed by the tab 274 when the first and second
connection members 214, 216 are in the gripping position. VWhen the tab 274 is broken the second

distinguishing means 286" is then revealed.

The first distinguishing means 286" may comprise the word CLEAN and the second distinguishing
means 286" may comprise the word DIRTY. In other embodiments the distinguishing means 286
may comprise any other suitable symbols, letters, numbers or other graphical devices. For
example, the first distinguishing means 286" may comprise an area having a first colour such as
green and the second distinguishing means 286" may comprise an area having a second colour

such as red.

A fourth embodiment of a tip protector device 310 according to the present invention iIs shown In
Figures 12 to 16.

The tip protector 310 comprises a first connection member 314 and a second connection member
316. In this embodiment each of the first and second connection members 314, 316 are curved.
The connection members 314, 316 are joined at their respective first ends by a pair of bridging
members 388. The bridging members 388 are spaced apart across a width of the connection
members 314, 316 such that an opening 390 is defined and bounded by the first ends of the
connection members 314, 316 and the bridging members 388. The opening 390 Is sized to receive

the shaft 3 of an endoscope 1.

Typically the bridging members 388 and connection members 314, 316 are integrally formed.
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Furthermore, an outer edge of a first one of the bridging members 388 Is preferably continuous with
a first edge of each of the connection members 314, 316 and an outer edge of a second one of the
bridging members 388 iIs preferably continuous with a second edge of each of the connection
members 314, 316.

A guard portion 312 is located at the second end 392 of the first connection member 314. The
guard portion 312 comprises a collar 394, guide fingers 396 and an abutment surface 398. The
collar 394 comprises an annular wall 395 that extends from the connection member 314 Iin a
direction towards the opening 390. The connection member 314 includes an aperture 397 that is
surrounded by the annular wall 395. Resilient guide fingers 396 extend from an internal surface
393 of the annular wall 395, and preferably a plurality of guide fingers 396 are located spaced apart
around the collar 394. The guide fingers 396 are connected to the internal surface 393 of the wall
395 proximate a free end edge 391 of the wall 395. The fingers 396 extend inwardly and in a

direction towards the aperture 397 in the connection member 314.

The diameter of the annular wall 395 is such that the tip 5 of an endoscope 1 may be inserted into
the collar 394. As the tip 5 Is inserted, the guide fingers 396 are pushed outwards towards the
surface 393 of the annular wall 395. The guide fingers 396 are biased so that they apply a force to
the tip 5 of the endoscope 1 and act to centre the tip 5 within the collar 394. The length and
resilience of the guide fingers 396 are such that tips 5 of different diameters may be held within the
collar 394.

The abutment surface 398 prevents the tip 5 of the endoscope 1 being pushed through the
aperture 397 in the connection member 314. In this embodiment the abutment surface 398 iIs
provided by a pair of stop members 389 that extend radially inwardly from the internal surface 393
of the collar wall 395. When an endoscope tip 5 Is inserted into the collar 394 an end of the tip 5
contacts the abutment surface 398 to prevent the tip protector 310 being pushed further along the
shaft 5 of the endoscope 1. The end face 7 is therefore retained in the guard portion 312 such that
a part of the guard portion 312 extends distally of the end face 7. The recessed end face 7 IS,
therefore, protected from any knocks. The stop members 389 preferably only contact an edge
region of the end face 7 of the endoscope 1 so that no contact is made with a central region of the

end face /.

Gripping means are located at the first ends of the connection members 314, 316. In this
embodiment the gripping means comprises first and second gripping members 385, 387. The first
gripping member 385 IS connected to the first end of the first connection member 314 and the
second gripping member 387 Is connected to the first end of the second connection member 316,

so that the gripping members 385, 38/ are opposite each other across the opening 390. Each of
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the gripping members 385, 387 comprises an elongate arm 383 extending between first and
second ends 377, 37/9. The arms 383 are substantially planar, however, the arms 383 may be
curved to complement and accommodate the curvature of the cylindrical shaft 3 of the endoscope
1.

Each of the gripping members 385, 387 Is attached to the end of the respective connection
member 314, 316 approximately midway along the length of the gripping member 385, 387. A first
portion of each of the gripping members 385, 387, between the respective connection member
314, 316 and the first end 377, extends towards the guard portion 312 and a second portion of

each of the gripping members 385, 387, between the respective connection member 314, 316 and

the second end 379, extends in an opposite direction away from the guard portion 312.

A second end 381 of the second connection member 316 comprises two leg members 372. The

leg members 372 are spaced apart across the width of the connection member 316.

To attach the tip protector 310 to the tip 5 of the endoscope 1, the second ends 392, 381 of the first
and second connection members 314, 316 are moved towards each other. The spacing of the leg

members 372 1s such that they extend either side of the collar 394 of the guard portion 312 when
the tip protector 310 is in the gripping position.

Latching means in the form of complementary teeth 370 are provided on the leg members 372 of
the second connection member 316 and at the second end 392 of the first connection member 314

either side of the collar 394.

Movement of the first and second connection members 314, 316 into the gripping position also
causes the first ends 377 of the gripping members 385, 387 to get closer together. The gripping

members 3895, 38/, therefore, grip the shaft 3 of the endoscope 1 between them.

The first and second connection members 314, 316 are, therefore, squeezed together until the first
portions of the gripping members 385, 387 grip the shaft 3 of the endoscope 1. The interengaged
teeth 370 of the latching means retain the tip protector 310 in this position to retain the tip protector

310 on the tip 5 of the endoscope 1.

A tab 374 Is attached to the second connection member 316. The tab 374 is substantially the
same as the tab 274 of the previous embodiment and will not be described in detail in relation to
this embodiment. The tab 374 is attached to the connection member 316 such that leg portions
3/6 of the tab 374 extend over the leg members 372 of the connection member 316. The

connection between the tab 374 and the connection member 316 Is such that a gap 382 is defined
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between the leg portions 376 of the tab 374 and the leg members 372 of the connection member
316. The gap 382 is sized to receive regions of the second end 392 of the first connection member

314 either side of the collar 394 when the tip protector 310 is moved into the gripping position.

The location of the tab 374 is such that the tab 374 conceals the latching means when the first and
second connection members 314, 316 are In the gripping position. To allow the latching means to
be disengaged the tab 374 must be broken by pulling on lugs 384 of the tab 374 to move the leg
portions 376 away from the leg members 372 of the connection member 316. Pulling on the lugs
384 In this way at least partially breaks the attachment of the tab 374 to the connection member

316, as described above In relation to the third embodiment.

The tip protector 310 preferably comprises distinguishing means 386. In this embodiment a first
distinguishing means 386’ is provided on the tab 374 attached to the second connection member
316 and a second distinguishing means 386" Is provided on the first connection member 314. The
first and second distinguishing means 386°, 386" are different to allow them to be distinguished.
The position of the second distinguishing means 386" is such that the second distinguishing means
386" Is concealed by the tab 374 when the first and second connection members 314, 316 are In
the gripping position. When the tab 374 is broken the second distinguishing means 386" is then

revealed.

To move the tip protector 310 back to the disengaged position the latching means are disengaged
and the first and second connection members 314, 316 are moved apart to release the gripping
means from the shaft 3 of the endoscope 1. In this embodiment movement of the second portions
of the gripping members 385, 387 towards each other causes the first portions of the gripping
members 385, 387 to move apart and, additionally, due to the connection of the gripping members
385, 387 to the connection members 314, 316, causes the second ends 392, 381 of the connection
members 314, 316 to move apart. Removal of the tip protector 310 from the tip 5 of the endoscope
1 may therefore be aided by a user pressing the second ends 379 of the gripping members 3895,

387 towards each other to release the grip on the shaft 3.

A fifth embodiment of a tip protector device 410 according to the invention is shown in Figures 18
to 22. The protector device 410 comprises a guard portion 412, a first connection member or arm
414 and a second connection member or arm 416. The protector device 410 is of unitary, one-
piece construction, and is formed from a flat sheet of material. In this example the protector device

410 i1s formed from a blank 511 having the shape shown in Figure 17.

The blank 511 Includes a first arm panel 513, a second arm panel 515 and first and second guard

panels 517, 519. A first fold line 521 is located between the first arm panel 513 and the second
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arm panel 515, a second fold line 523 is located between the second arm panel 515 and the first
guard panel 517, and a third fold line 525 is located between the first guard panel 517 and the
second guard panel 519. The first, second and third fold lines 521, 523, 525 are substantially

parallel to each other.

A first pair of hinge panels 527 extends between the first arm panel 513 and the second arm panel
515 and a second pair of hinge panels 529 extends between the second arm panel 515 and the

first guard panel 517.

Each of the first and second arm panels 513, 515 includes an aperture 531, 533. The apertures
531, 533 may be circular or may be elongate, having a stadium shape for example. At least a part
of the edge of each of the apertures 531, 533 is preferably curved. The apertures 531, 533 are

sized to receive the shaft 3 of an endoscope 1.

A plurality of holes 535 are provided in one or both of the first and second guard panels 517, 519.
In this example three elongate holes 535 are provided spanning the third fold line 525 so that a part
of each hole 535 is located in the first guard panel 517 and a part of each hole 535 is located in the
second guard panel 519. In other embodiments holes may be provided in only the first guard panel

517, only the second guard panel 519, or in both guard panels 517, 519.

Securing means are provided on the second guard panel 519 and the second arm panel 515 to
enable a part of the second guard panel 519 to be secured to the second arm panel $15. In this
example the securing means comprises a tab 537 extending from the second guard panel 519 and
a slot 539 formed in the second arm panel 515. The tab 537 includes a portion having the shape of

an arrow head.

In the illustrated embodiment retaining means are provided on the second pair of hinge panels 529
and the second guard panel 519. The retaining means comprises a tab portion 541 of each one of
the second pair of hinge panels 529 and a corresponding pair of slots 543 formed in the second

guard panel 519.

The protector device 410 is formed by folding along the fold lines of the blank 511, illustrated In
Figure 17 by dashed lines. In particular, the blank 511 is folded along the first and second fold
lines 521, 523 such that the first and second arm panels 513, 515 and the first guard panel 517
form a concertina shape. The blank 511 iIs also folded along the third fold line 525 such that the
tab 537 extending from an end edge 545 of the blank 511 can be inserted through the slot 539 In
the second arm panel 515. In this way the second arm panel 515 and the first and second guard

panels 517, 519 form a generally triangular shaped part of the protector device 410.
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The tab portions 541 of each of the second pair of hinge panels 529 are engaged with the
corresponding pair of slots 543 such that the hinge panels 529 extend between the second arm

panel 515 and the first and second guard panels 517, 519.

Each of the first pair of hinge panels 527 includes a central fold line 547 which is folded in an
opposite direction to the first fold line 521. The arrangement of the first and second arm panels
513, 515 and the first pair of hinge panels 527 is preferably such that there is an angle of about 90°
between the first and second arm panels 513, 515 when the protector device 410 i1s assembled, as

shown In Figures 18 to 20.

In the assembled state, the first arm panel 513 forms the first arm 414 of the protector device 410,
the second arm panel 515 forms the second arm 416 of the protector device 410 and the first and
second guard panels 517, 519 together with the second pair of hinge panels 529 form the guard

portion 412 of the protector device 410.

The fold along the first fold line 521 and/or the first pair of hinge panels 527 are preferably
configured such that a biasing force is applied to the first and second arms 414, 416 in a direction

SO as to increase the angle between the first and second arms 414, 416.

In use, once the protector device 410 has been assembled, a user moves the first and second
arms 414, 416 into a first position against the biasing force to decrease the angle between the
arms 414, 416. The tip 5 of an endoscope 1 can then be inserted through the apertures 531, 533
In the arms 414, 416 so that the tip 5 extends into the guard portion 412 of the device 410, as

shown In Figures 21 and 22.

Once the tip 5 iIs In the correct position the user can release the first and second arms 414, 416 so
that the angle between them increases due to the biasing force. This in turn causes the angle of
the plane of each of the arms 414, 416 with respect to the longitudinal axis of the shaft 3 of the

endoscope 1 to decrease until the arms 414, 416 are in a second position.

In this second position the angles of the plane of each arm 414, 416 with respect to the longitudinal
axis of the shaft 3 are such that at least a part of the edge of each of the apertures 531, 533
contacts the shaft 3 or tip 5 of the endoscope 1. This causes the protector device 410 to grip the
shaft 3 or tip 5. In particular a part of each of the first and second arms 414, 416 contacts the shaft
3 or tip 5 of the endoscope 1 on opposing sides of the shaft 3 or tip 5. The edges of the apertures
531, 533 In the arms 414, 416, therefore, form part of the gripping means of this device 410.



10

15

20

25

30

35

CA 02964687 2017-04-13

WO 2016/059383 PCT/GB2015/052978
-19 -

The protector device 410 i1s able to accommodate different diameters of endoscope shaft 3
because the apertures 531, 533 are sized such that shafts 3 of different diameters can all be
iInserted through the apertures 531, 533 when the planes of the arms 414, 416 are substantially
perpendicular to the longitudinal axis of the shaft 3, and because the biasing force causes the
angle between the first and second arms 414, 416 to increase until parts of the arms 414, 416 at
the edge of each of the apertures 531, 533 contact the shaft 3 ortip 5 so as to grip the shaft 3 or tip
5.

With the protector device 410 retained on the tip 5 of the endoscope 1 the end face 7 ofthe tip S is
located within the guard portion 412, and in particular, in this example, a part of each of the first

and second guard panels 517, 519 extend across the end face 7 to protect it.

The holes 535 formed In the guard panels 517, 519 allow liquids such as water to drain away from
the tip 5 of the endoscope 1. Furthermore, the shape of the guard portion 412 is such that minimal

or no contact iIs made between the guard portion 412 and the end face 7 of the tip 5.

The second pair of hinge panels 529 and at least a part of each of the first and second guard
panels 517, 519 prevent knocks to the side of the tip 5 of the endoscope 1 when the tip 5 iIs

correctly positioned within the protector device 410.

To remove the protector device 410 from the tip 5 of the endoscope 1, a user moves the first and
second arms 414, 416 back into the first position and withdraws the tip 5 through the apertures
531, 533.

A blank 611 for constructing a sixth embodiment of a protector device is illustrated in Figure 23.
This embodiment of a blank is substantially the same as the blank 511 used to form the fifth
embodiment of the protector device 410 and like features will not be described further in relation to

this embodiment.

In this embodiment the blank 611 comprises a single hole 649 spanning the third fold line 625 so
that a part of the hole 649 is located in the first guard panel 617 and a part of the hole 649 is
located Iin the second guard panel 619. In other embodiments a single hole may be provided In

only the first guard panel 617, only the second guard panel 619, or in each of the guard panels
617, 619.

Although In Figures 8 and 23 the aperture 130 or hole 649 has been shown as having a general
cross shape, it will be appreciated that in other embodiments the hole or aperture may be of any

shape. In preferred embodiments the hole or aperture is substantially circular.
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A feature of the tip protector devices of the present invention is that the devices grip the endoscope
shaft 3 or tip 5 at a distance from the end face 7. In this way there is a region or length of the tip 5

between the end face 7 and the gripping means which is not gripped by the protector device.

The protector devices of the present invention are typically sized to receive and grip an endoscope

1 having a shaft 3 with a diameter of between about 2 mm and 10 mm.

It Is desirable if the protector devices of the present invention include a single-use feature such that
the device cannot be reused. This feature is preferably designed to break, or in some other way
become Iinoperable, after the protector device has been used for a first time, such that the device
cannot be retained in the second position for a second time, thereby preventing the device from

gripping a second endoscope shatft.

Although the tip protector devices described above have been described in connection with their
application to an endoscope tip, it will be appreciated that the tip protector devices may be attached
to the tip of any instrument having an elongate shaft where it is desired to protect the tip, and In

particular an end face, of the instrument.

The present invention, therefore, provides an improved tip protector device that overcomes at least

some of the disadvantages of prior art devices.
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CLAIMS

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 comprising:

- a guard portion engagable with said tip, the guard portion including an abutment surface
arranged to contact the tip such that a part of the guard portion extends distally of said end face,
and the guard portion being configured to prevent contact between the guard portion and a central
portion of the end face;

- gripping members arranged to grip a part of the shaft of the instrument;

- a first connection member; and

- a second connection member, the first and second connection members 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 tip protector device, and a second, gripping position in which
the gripping members contact and grip the shaft of the instrument,

wherein, the first and second connection members are biased in the first or the second

position.
2. A tip protector device as claimed in Claim 1, wherein the protector device Is a unitary body.
3. A tip protector device as claimed Iin Claim 1 or Claim 2, wherein the guard portion

comprises at least one aperture.

4. A tip protector device as claimed in any preceding claim, wherein the protector device Is

made from a plastics material.

S. A tip protector device as claimed in any preceding claim, wherein the gripping members

grip the shaft at a distance from the end face.

0. A tip protector device as claimed In any preceding claim, wherein the first and second
connection members are biased In the first position and the tip protector device further comprises
latching means configured to retain the first and second connection members in the second

position.

1. A tip protector device as claimed In Claim 6, wherein a first part of the latching means is
provided on the first connection member and a second part of the latching means is provided on

the second connection member.

8. A tip protector device as claimed Iin any preceding claim, wherein the first connection
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member extends from a first side of the guard portion and the second connection member extends

from a second side of the guard portion.

9. A tip protector device as claimed in Claim 8 when dependent on Claim 7, wherein the first
part of the latching means is located at an end of the first connection member furthest from the
guard portion and the second part of the latching means is located at an end of the second

connection member furthest from the guard portion.

10. A tip protector device as claimed in Claim 9, wherein the end of the second connection
member comprises two leg members, the leg members being spaced apart so as to receive the

shaft of the instrument between them.

11. A tip protector device as claimed in Claim 10, wherein the first part of the latching means

IS located on the leg members.

12. A tip protector device as claimed in any of Claims 8 to 11, wherein a first gripping member
extends from the end of the first connection member and a second gripping member extends from

the end of the second connection member.

13. A tip protector device as claimed in Claim 12, wherein each of the gripping members

extends from the end of the respective connection member in a direction towards the guard portion.

14. A tip protector device as claimed in Claim 12 or Claim 13, wherein each of the gripping

members Is semi cylindrical.

15. A tip protector device as claimed in Claim 7, wherein the first connection member extends
between a first gripping member at a first end and the first part of the latching means at a second
end and the second connection member extends between a second gripping member at a first end
and the second part of the latching means at a second end, and a bridging member joins the first
and second connection members at their respective first ends so that the first and second gripping

members are spaced apart for receiving the shaft of the instrument therebetween.

16. A tip protector device as claimed in Claim 15, wherein the guard portion is located at or

proximate the second end of the first connection member.

17. A tip protector as claimed in Claim 16, wherein the guard portion comprises a collar
configured, In use, to surround the tip of the instrument and wherein the second end of the second

connection member comprises two leg members, the leg members being spaced apart so as to
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18. A tip protector device as claimed Iin Claim 17, wherein the second part of the latching
means Is located on the leg members.
19. A tip protector device as claimed in any of Claims 15 to 18, wherein each of the gripping

members comprises a first portion that extends in a direction substantially towards the second end
of the respective connection member and a second portion that extends in a direction substantially

opposite to that of the first portion.

20. A tip protector device as claimed in any of Claims 6 to 19 wherein the latching means

comprises interengaging teeth.

21. A tip protector device as claimed in any of Claims 6 to 20 further comprising a tab attached
to the first or the second connection member, the tab arranged to conceal the latching means when
the first and second connection members are in the second position, and the tab being configured
such that the tab must be broken to allow the latching means to be disengaged to move the first

and second connection members to the first position.

22. A tip protector device as claimed in Claim 21 further comprising distinguishing means, a
first distinguishing means being provided on the tab and a second distinguishing means being
concealed by the tab when the first and second connection members are in the second position,

the second distinguishing means being revealed when the tab is broken.

23. A tip protector device as claimed in any one of Claims 1 to 5, wherein the first and second

connection members are biased in the second position.

24. A tip protector device as claimed in Claim 23, wherein the device Is assembled from a flat

sheet of material that is folded to form the device.

295. An assembly comprising:

- a tip protector device as claimed in any one of Claims 1 to 24; 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.

26. An assembly as claimed in Claim 25, wherein the instrument is an endoscope.

21 . An assembly as claimed in Claim 25, wherein the instrument is a borescope.
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