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(57) Abstract: A method of pre-treating a contaminated medical instrument (50) that is to undergo decontamination involves insert-
ing a distal tip of the instrument into a distal tip protector (1). The distal tip of the instrument is inserted through a rupturable resili -
ent seal (9) into an internal cavity (11) of the protector that contains a fluid. The distal tip protector thereby maintains a fluid around
the distal tip of the instrument until the distal tip protector is removed to allow reprocessing of the instrument to take place, facilitat-
ing decontamination of the instrument.
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METHOD OF PRE-TREATING MEDICAL INSTRUMENTS

The present invention relates to a method of pre-treating a medical instrument that
is to undergo reprocessing e.g. decontamination. The present invention also relates to a
distal tip protector for use in the pre-treatment of a medical instrument that is to undergo
reprocessing.

The invention is particularly, although not exclusively, applicable to a method of pre-
treating a surgical instrument. However the methods of the present invention are also
applicable to the pre-treatment of other types of medical instrument, or other medical or
surgical equipment or components prior to reprocessing. The methods of the present
invention are applicable to the pre-treatment of medical instruments for use in any medical
field, including dental and veterinary fields.

The present invention relates to the pre-treatment of medical instruments prior to
reprocessing e.g. decontamination of the instrument. Reprocessing may refer to any step
or steps that are performed to render a medical instrument that has been used suitable for
further use. Although the medical instruments with which the present invention is
concerned may be constructed to be non-disposable, the present invention may also be
used in conjunction with disposable instruments, which in many cases are too expensive to
be disposed of after a single use. For example, the invention may be used to protect the
tips of so-called "reposable” instruments prior to reprocessing, which are limited to a
certain number of uses e.g. 10 uses. Thus, the methods of the present invention may be
applied to any medical instrument which is to undergo reprocessing, including non-
disposable, disposable or semi-disposable or reposable instruments. Thus, the invention is
broadly applicable to pre-treating a reusable medical instrument.

Reprocessing of an instrument may involve any process or processes to render the
used medical instrument suitable for reuse. Reprocessing may involve any type or types of
decontaminating process e.g. deluge decontamination, soaking, ultrasonic
decontamination, disinfection, sterilisation or other cleaning process. Reprocessing may
involve automatic and/or manual steps.

Medical instruments have become increasingly complex in recent years, particularly
at the distal or working end. For example, instruments may have a wrist like mechanism at
the distal working end that may be controlled remotely by a surgeon to provide greater
dexterity and access to parts of a body for surgery. Examples of instruments which may
have relatively complex distal ends include instruments for robot assisted surgery,
incisionless surgery, laparoscopic surgery, minimally invasive surgery or so-called
"NOTES" {Natural Orifice Transluminal Endoscopic Surgery).

In many cases it is not viable to dispose of such instruments after a single use, and
the instruments undergo reprocessing after use to enable them to be used again.
Achieving adequate decontamination of the complex distal ends of such instruments
presents considerable challenges. During use, the distal end of the instrument will come
into contact with substances such as blood, tissue or other materials. More complex
instruments present a greater number of surfaces and/or crevices which may become
contaminated by such materials, and there may be considerable challenges in ensuring
that these are properly removed during reprocessing. The problem is exacerbated as
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instruments are often not reprocessed immediately after use. For example, there may be
some delay between an instrument being used in a surgical procedure, and being
processed at a reprocessing facility, ranging from hours to even a day or more. This is due
to the time involved in transporting instruments from the location of use to a reprocessing
facility, and potentially due to delays in reprocessing taking place at the facility e.g. due to
workload, due to holiday periods etc. Delays in commencing reprocessing of instruments
may allow blood, tissue and other materials to become dried to the instrument, making
them still more difficult to remove.

The present invention may, at least in preferred embodiments, address at least
some of these problems.

In accordance with a first aspect of the invention there is provided a method of pre-
treating a contaminated medical instrument that is to undergo reprocessing, the method
comprising;

applying a distal tip protector to a distal tip of the instrument;

and using the distal tip protector to maintain fluid around the distal tip of the
instrument while the distal tip is located within the distal tip protector.

The present invention also extends to a distal tip protector for use in the pre-
treatment of a contaminated medical instrument that is to undergo reprocessing. In
accordance with a further aspect of the invention there is provided a distal tip protector for
use in pre-treating a contaminated medical instrument that is to undergo reprocessing, the
distal tip protector comprising; means for maintaining fluid around the distal tip of a medical
instrument inserted in the distal tip protector when the distal tip protector is applied to a
distal tip of an instrument in use.

The present invention in this further aspect may include any or all of the features
described by reference to any of the other aspects or embodiments of the invention. The
distal tip protector may include any of the features described by reference to the method
aspects of the present invention, and the method aspects of the invention may include any
of the features described by reference to the distal tip protector and vice versa.

In accordance with the invention, therefore, a distal tip protector is applied to the
distal tip of a contaminated instrument to be reprocessed, and the distal tip protector is
used to maintain fluid around the distal tip of the instrument located therein. The distal tip
protector cooperates with the instrument to maintain fluid in contact with the distal tip of the
instrument. In this way, the distal tip of the instrument is kept wet, which may maintain any
tissue, blood or other contaminants at the distal tip moist, so that they may subsequently
be more easily removed when the instrument undergoes reprocessing. In addition, the
distal tip protector protects the distal tip of the instrument during transport or storage prior
to reprocessing. This may help to protect any delicate mechanism at the distal tip.

The Applicant has thus realised that a distal tip protector may be used to not only
protect the distal tip of a medical instrument prior to reprocessing, but may simultaneously
provide the ability to pre-treat the distal tip by maintaining a fluid around the tip to facilitate
subsequent reprocessing of the instrument. The user may simply locate the distal tip
protector over the distal tip of the instrument, if necessary supplying a fluid thereto before
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or after applying the protector to the distal tip (if the protector is not pre-filled), to provide
the pre-cleaning step.

In accordance with embodiments of the invention, the distal tip of the instrument is
releasably retained by the distal tip protector applied thereto, and the method comprises
using the distal tip protector to maintain fluid around the distal tip of the instrument while
the distal tip of the instrument is retained by the distal tip protector. The distal tip is
retained within the distal tip protector. The distal tip protector may be configured to
releasably retain a distal tip of an instrument therein in use. In embodiments the distal tip
protector is configured to cooperate with the instrument to releasably retain the distal tip
thereof within the distal tip protector. This may be achieved in any suitable manner. The
distal tip protector may provide a removable cap for the instrument.

The medical instrument to whose distal tip the distal tip protector is applied is a
contaminated instrument that is to undergo reprocessing. The method of the present
invention is a method of pre-treating the medical instrument before reprocessing occurs.
The method may be carried out before any reprocessing e.g. decontamination occurs.
Thus, the steps of applying the distal tip protector to the distal tip of the instrument and
using the distal tip protector to maintain fluid around the distal tip of the instrument are
carried out prior to reprocessing of the instrument. In accordance with the invention in any
of its embodiments the method may comprise using the distal tip protector to maintain fluid
around the distal tip of the instrument before and/or until the instrument undergoes
reprocessing. The distal tip protector may be used to continually maintain fluid around the
distal tip of the instrument until the instrument undergoes reprocessing. In other
arrangements, the distal tip protector may be used to maintain fluid around the distal tip of
the instrument for only part of a period until the instrument undergoes reprocessing. The
distal tip protector may be used to maintain fluid around the distal tip after or
simultaneously with being applied to the distal tip of the instrument e.g. depending upon
whether it is pre-filled as discussed below. The pre-treatment of the present invention is
preferably carried out before the instrument undergoes any decontamination process. The
instrument is not used again in a medical procedure after the pre-treatment and before
reprocessing e.g. decontamination.

In some embodiments the method comprises leaving the distal tip protector applied
to the distal tip of the instrument for maintaining fluid around the distal tip of the instrument
until the instrument undergoes reprocessing. The distal tip protector may be kept on the
distal tip of the instrument continually until reprocessing commences.

The method may comprise using the distal tip protector to maintain fluid around the
distal tip of the instrument during storage and/or transport of the instrument prior to
reprocessing e.g. decontamination. The method may comprise applying the distal tip
protector to the distal tip of the instrument and using the distal tip protector to maintain fluid
around the distal tip of the instrument at a first location e.g. a location of use of the
instrument. The location may be an operating theatre. The first location may be a location
different to a location at which the instrument is to undergo reprocessing. The distal tip
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protector may be left applied to the distal tip of the instrument maintaining fluid around the
distal tip until the instrument reaches a second location e.g. a reprocessing facility location.

The method may further comprise removing the distal tip protector from the distal
tip of the instrument. The step of removing the distal tip protector from the distal tip of the
instrument may be carried out at a reprocessing facility. The step of removing the distal tip
of the instrument from the distal tip protector may be carried out at a different location to
the location at which the distal tip is inserted in the distal tip protector. The distal tip
protector is removed from the distal tip of the instrument before the instrument is subjected
to reprocessing e.g. decontamination.

The method may further comprise subjecting the instrument to one or more
reprocessing steps after removal of the distal tip protector from the distal tip of the
instrument. In embodiments in which the instrument is subjected to one or more
reprocessing steps, the one or more reprocessing steps preferably comprise one or more
decontaminating steps. In general, a reference herein to the instrument being an
instrument that is to undergo reprocessing refer to an instrument that is to undergo one or
more reprocessing steps that may be of any of the types which will be described, and
which preferably comprise or are decontaminating steps. The reprocessing e.g.
decontaminating steps that the instrument is to undergo or undergoes are preferably
selected from cleaning, disinfection or sterilisation steps or combinations thereof. Cleaning
steps may comprise one or more of deluge decontamination, ultrasonic decontamination,
soaking and internal flushing steps.

The one or more reprocessing steps may be automated reprocessing steps and/or
manually performed reprocessing steps. In some embodiments the step of subjecting the
instrument to one or more reprocessing steps comprises locating the instrument in an
automated decontaminating apparatus, and the reprocessing step(s) that the instrument is
to undergo may comprise such steps. The method may comprise subjecting the instrument
to an automated decontaminating cycle of the apparatus. The cycle may include one or
more of deluge decontamination, ultrasonic decontamination, internal flushing, disinfection,
sterilisation or soaking. The apparatus may be configured to perform a single type of
decontamination step ar a combination of different steps e.g. in an automated cycle.

Reprocessing may comprise further steps e.g. drying packaging, inspection,
assembly of the instrument, disassembly of the instrument etc.

The medical instrument subjected to the method of pre-treatment of the present
invention in any of its aspects or embodiments is a contaminated instrument that is to
undergo reprocessing prior to reuse. The instrument is preferably an instrument that has
been used in a medical procedure. The instrument is preferably a surgical instrument that
has been used in a surgical procedure. In accordance with the invention of any of its
embodiments the method preferably comprises applying the distal tip protector to the distal
tip of the instrument and using the distal tip protector to maintain fluid around the distal tip
of the instrument after use of the instrument in a medical procedure.

In general the method of the present invention may provide a method of and distal
tip protector for use in pre-treating a contaminated instrument prior to decontamination of
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the instrument, and references to the instrument being an instrument that is to undergo or
undergoes reprocessing may be replaced by references to an instrument that is to undergo
decontamination.

In accordance with a further aspect of the invention there is provided a method of
pre-treating a contaminated medical instrument that is to undergo decontamination, the
method comprising;

applying a distal tip protector to a distal tip of the instrument;

wherein the method comprises using the distal tip protector to maintain fluid around
the distal tip of the instrument while the distal tip is located within the distal tip protector.

In accordance with a further aspect of the invention there is provided a distal tip
protector for use in pre-treating a contaminated medical instrument that is to undergo
decontamination, the distal tip protector comprising; means for maintaining fluid around the
distal tip of a medical instrument inserted in the distal tip protector when the distal tip
protector is applied to a distal tip of an instrument in use.

The present invention in this further aspect may include any of the features
described in accordance with the invention in the other aspects described.

In accordance with the invention in any of its aspects, the method of the present
invention preferably comprises applying the distal tip protector to the distal tip of the
instrument and using the distal tip protector to maintain fluid around the distal tip of the
instrument after use of the instrument in a medical procedure and/or before and/or until the
instrument undergoes reprocessing or decontamination.

The step of applying the distal tip protector to the distal tip of the instrument may be
carried out in any manner. In preferred embodiments the step comprises inserting the
distal tip of the instrument into the distal tip protector, and the step of applying the distal tip
protector referred to herein may be replaced by a reference to such a step. The step of
applying the distal tip protector to the distal tip may comprise sliding the distal tip protector
over the distal tip of the instrument. This may be accomplished in a similar manner to
locating a cap over the end of the instrument. However, the distal tip protector of the
present invention provides the added function of pre-treating the distal tip prior to
reprocessing by bringing a fluid into contact with the contaminated instrument. The
instrument may be contaminated at least at the distal tip thereof. The method may
comprise using the distal tip protector to provide a pre-soaking of the distal tip of the
instrument. The method preferably does not comprise supplying fluid to the interior of the
instrument while the distal tip is located in the distal tip protector.

In accordance with a further aspect of the invention there is provided a method of
pre-treating a contaminated medical instrument that is to undergo decontamination, the
method comprising;

inserting a distal tip of the instrument into a distal tip protector;

wherein the method comprises using the distal tip protector to maintain fluid around
the distal tip of the instrument while the distal tip is located within the distal tip protector.
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The present invention in this further aspect may include any of the features
described in respect to other aspects of the invention to the extent they are not mutually
exclusive.

In accordance with the invention in any of its aspects, the distal tip protector once
applied to the distal tip of an instrument is movable with the instrument. The protector
allows pre-cleaning to be carried out as the instrument is moved from one location to
another. The distal tip protector is portable.

In embodiments the distal tip protector provides a self contained unit for
maintaining fluid around the distal tip of the instrument inserted therein.

The method may extend to the step of providing the distal tip protector and/or the
contaminated medical instrument.

The distal tip protector is applied to, and where appropriate, removed from the distal
tip of the instrument by a user. The distal tip protector is arranged to be manually applied
to or removed from the distal tip of an instrument. The distal tip protector of the invention in
any of its embodiments is preferably a hand held distal tip protector.

The distal tip protector is used in accordance with the invention in any of its aspects
to maintain fluid around the distal tip of the instrument while the distal tip of the instrument
is located in the distal tip protector. It will be appreciated that the step of applying the distal
tip protector to the distal tip of the instrument comprises applying the distal tip protector to
the distal tip of the instrument such that the distal tip of the instrument is located within the
distal tip protector. The distal tip protector receives the distal tip of the instrument. This
may be achieved in any suitable manner.

The distal tip protector cooperates with the instrument while the distal tip of the
instrument is located in the distal tip protector to maintain fluid around the distal tip of the
instrument. The protector may cooperate with a shaft of the instrument to achieve this.
Preferably the distal tip protector cooperates with the instrument while the distal tip of the
instrument is located in the distal tip protector to maintain fluid around the distal tip of the
instrument and to releasably retain the distal tip of the instrument located in the distal tip
protector. The distal tip protector cooperates with the instrument to releasably retain the
distal tip of the instrument located in the distal tip protector with fluid therearound. The
distal tip protector maintains fluid around the exterior of the distal tip, and preferably does
not provide fluid to the interior of the instrument. Caooperation to releasably retain the
instrument and/or to maintain fluid around the tip may be with a part of the instrument
proximal to the distal tip. The cooperation may be with a shaft of the instrument to which
the distal tip is connected.

The method may comprise using the distal tip protector to maintain a fluid around
the distal tip of an instrument inserted in the distal tip protector such that the fluid surrounds
the distal tip of the instrument. The fluid may surround the distal tip on all sides. The fluid
will then contact the distal tip on all sides.

The distal tip protector may be arranged to be able to retain a fluid in any manner
when the distal tip of an instrument is inserted therein such that the fluid will contact and/or
surround the distal tip. The fluid may be retained by the distal tip protector at least while
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the distal tip is inserted in the distal tip protector. The fluid is held in the interior of the distal
tip protector.

In accordance with the invention in any of its aspects or embodiments, the distal tip
protector may cooperate with the instrument to provide a container for maintaining the fluid
around the distal tip of the instrument when located in the distal tip protector.

In preferred embodiments the distal tip protector comprises an internal cavity in
which the distal tip is located (when the protector is applied to the distal tip), the internal
cavity comprising the fluid, the distal tip protector cooperating with the instrument to
maintain the fluid around the distal tip of the instrument while located in the internal cavity.
The internal cavity may be a fluid holding chamber.

Preferably the distal tip protector comprises a resilient seal through which the
instrument extends, the resilient seal being arranged to conform to a contour of the
instrument to inhibit the leakage of fluid from the interior of the distal tip protector when the
distal tip is located in the distal tip protector. The seal inhibits the leakage of fluid from the
interior of the distal tip protector around the instrument i.e. around an interface between the
seal and the instrument. The seal may conform to a circumferential periphery of the
instrument. In preferred embodiments in which the distal tip protector comprises an
internal cavity in which the distal tip is located, the resilient seal is located at an entrance to
the cavity. Preferably the resilient seal is located at a proximal end of the distal tip
protector, and, where appropriate, the internal cavity thereof.

The step of applying the distal tip protector to the distal tip of the instrument
preferably comprises inserting the distal tip through the resilient seal into the interior of the
protector or, preferably into the interior of the internal cavity thereof. In preferred
embodiments the distal tip protector comprises a resilient seal at a proximal end thereof
through which the distal tip of an instrument is passed into the interior of the protector. The
seal is a fluid seal.

In some embodiments the resilient seal is ruptured to insert the distal tip into the
distal tip protector. In some embodiments the distal tip protector thus comprises a resilient
seal closing an end of the interior cavity which is ruptured when the distal tip is inserted into
the distal tip protector. In other embodiments it is envisaged that the seal may comprise an
aperture through which the distal tip is passed upon insertion into the distal tip protector.
The seal may then provide a restriction through which the distal end of the instrument is
passed. Inthese arrangements, the aperture may be pre-formed in the seal, or may be
provided by using a seal that has previously been breached e.g. upon insertion of another
instrument. Such arrangements may be applicable where the protector is filled or refilled
by a user. A rupturable seal may comprise a rupturable membrane e.g. a disc of
membrane.

Whether or not the seal is apertured upon insertion of the distal tip protector, the
resilience of the seal allows the seal to conform to the contours of an instrument inserted
therethrough to provide a barrier to the passage of fluid i.e. liquid out of the distal tip
protector, to maintain fluid around the distal tip of the instrument inserted therein. In
embodiments in which the seal is initially provided as a rupturable seal, the seal will
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additionally provide a barrier to the passage of fluid from the interior of the chamber to the
exterior thereof before an instrument is inserted therethrough. This may be appropriate in
arrangements in which the protector is pre-filled with a fluid before insertion of an
instrument.

The seal may comprise any suitable material or materials and may be configured in
any suitable manner. The seal may comprise one or more components. The seal may
comprise any material or materials that may resist the passage of fluid therethrough from
one side to an opposite side thereof. The degree of impermeability of the material may be
chosen as desired to ensure that adequate leakage protection is provided under the
conditions to be expected in use e.g. period that the protector is likely to be used for,
temperature etc. For example, the seal may comprise foil, or a polymeric material or
similar. In some embodiments the seal is an elastic seal. Of course, the seal need not be
elastic provided that it can, to some extent, recover to continue to provide a fluid barrier
sealing around the periphery of an instrument inserted in the protector. In some preferred
embodiments the seal comprises a polymeric material. For example, the material may be a
cling film type material.

The seal may be provided as a separate part attached to a main body of the
protector or may be integrally formed therewith. The seal could be provided by a suitable
configuration of a proximal end of the protector e.g. to provide a resilient fit to an
instrument, or by a rupturable wall of the protector. However, preferably the seal is a
separate seal attached to a main body of the protector. The seal is preferably made of a
different material to the main body of the protector.

In accordance with the invention in any of its aspects or embodiments, the distal tip
protector may further comprise guide means extending from the proximal end thereof for
guiding an instrument during insertion of a distal tip of the instrument into the protector.
The method may comprise inserting the distal tip of an instrument through the guide means
and into the distal tip protector. The guide means extends proximally from the proximal
end of the protector. In embodiments the distal tip protector extends from the proximal end
of the main body of the protector. The guide means may be configured to inhibit buckling
of a distal tip of an instrument on insertion inta the protector. In particular the guide means
may be configured to inhibit buckling of a distal tip of an instrument as it is inserted through
a resilient seal at a proximal end of the distal tip protector. The method may comprise
inserting the distal tip of an instrument through the guide means in order to rupture the
seal. The distal tip will then pass through the guide means before rupturing the seal. The
guide means may guide the distal tip of the instrument as it ruptures the seal. It has been
found that the distal tips of certain instruments may have a tendency to buckle when
rupturing a seal e.g. when they have a joint, such as a wrist joint at the distal tip. The guide
means may comprise a tube. The guide means may be chosen to have a diameter slightly
greater than the diameter of an instrument with which the protector is to be used, so as to
allow insertion of the distal tip therethrough, but so as to inhibit buckling of the tip. The
guide means may extend a relatively short distance proximally from the proximal end of the
distal tip protector. For example, the guide means may extend a distance of less than 5
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cm, or in the range of from 1 ¢cm to 5 cm. The guide means has a length that is short in
comparison to a length of the protector. The guide means may remain in place after
insertion of the distal tip of the instrument into the distal tip protector i.e. during use of the
distal tip protector. The guide means may be attached to the distal tip protector in any
suitable manner. In some preferred embodiments the guide means is attached to an end
cap of the distal tip protector as discussed below.

In accordance with any of its aspects or embodiments, the distal tip protector may
comprise a cap protecting the seal prior to use. The method may then comprise the step of
removing the cap prior to inserting the distal tip of an instrument through the seal. Such
arrangements are particularly applicable where the seal is a rupturable seal.

In other embodiments the end cap may define an aperture through which the distal
tip of an instrument may be inserted into the distal tip protector. The method may
comprise the step of inserting the distal tip of an instrument through the end cap and into
the protector. The aperture will be a central aperture. The end cap may then remain in
place during and after insertion of the distal tip of an instrument into the protector. The end
cap may still act to protect the edges of a seal and maintain the seal in place in use. The
end cap may, in these embodiments be in the form of an annular ring. In these
embodiments the end cap may comprise guide means for guiding the distal tip of an
instrument as it is inserted into the distal tip protector in accordance with any of the
embodiments for the guide means discussed above. The guide means will project
proximally from the end cap. The guide means may be attached to the end cap in any
suitable manner e.g. being integrally moulded therewith, or may be a separate component
attached thereto.

Once the instrument is inserted into the tip protector, the tip protector releasably
retains the distal tip of the instrument therein. This may be achieved in any suitable
manner. It will be appreciated that in embodiments having a resilient seal, the seal may
also provide the function of releasably retaining the instrument with the distal tip located in
the distal tip protector. The resilient seal may grip the instrument to retain the instrument
with the distal tip located in the protector.

In preferred embaodiments the distal tip protector comprises an interior cavity for
holding fluid, and the method comprises inserting the distal tip of the instrument into the
cavity and using the cavity of the distal tip protector to maintain the fluid around the distal
tip of the instrument. The cavity is used to maintain fluid around the distal tip of the
instrument while the distal tip is retained in the distal tip protector.

In some embodiments the distal tip protector or, in preferred embodiments, an
internal cavity thereof, contains a fluid before the distal tip protector is applied to a distal tip
of an instrument e.g. before the instrument is inserted into the distal tip protector, or
preferably an internal cavity thereof. The method may comprise inserting the distal tip of
the instrument into a fluid held in the distal tip protector or internal cavity thereof.

In these embodiments the method may comprise the step of supplying a fluid to the
interior of the distal tip protector or, preferably, to an internal cavity thereof before applying
the distal tip protector to the instrument e.g. before inserting the distal tip of the instrument
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into the distal tip protector or cavity. The fluid is located within the distal tip protector, or
preferably a an internal cavity thereof, and the method may comprise filling the distal tip
protector, or preferably an internal cavity thereof, with fluid.

In other embodiments, the method may not involve such a step. The distal tip
protector may be supplied already containing a fluid or, preferably with an internal cavity
thereof containing a fluid. Thus, the distal tip protector, or preferably an internal cavity
thereof, may be pre-filled i.e. filled prior to supply to the user e.g. during manufacture. The
protector may then comprise a sealed fluid containing chamber into which the distal tip may
be inserted. In these embodiments a rupturable resilient seal may be provided to seal the
fluid within the distal tip protector or internal cavity thereof prior to use of the distal tip
protector. A sealed fluid containing chamber may then be provided by cooperation
between the rupturable resilient seal and the interior of e.g. an internal cavity of the
protector.

It will be appreciated that references to the cavity or protector being filled do not
necessarily imply that the cavity or protector is completely filled provided that the cavity or
protector is filled in a manner that allows fluid to be maintained around the distal tip of an
instrument when located therein.

In other embodiments the method may comprise the step of applying the distal tip
protector to the distal tip of an instrument e.g. inserting the distal tip into the distal tip
protector or internal cavity, and then supplying fluid to the interior of the distal tip protector
or internal cavity e.g. filling the protector or internal cavity.

It may be seen that the method may or may not extend to the step of supplying fluid
to the interior of the distal tip protectar, or, in preferred embodiments, an internal cavity
thereof. The step of supplying fluid, where carried out, may be carried out by a user.
Where the method includes a step of supplying a fluid to the distal tip protector or internal
cavity thereof this may be carried out before or after application of the distal tip protector to
the distal tip of the instrument e.g. insertion of the distal tip into the distal tip protector or an
internal cavity thereof. Fluid is preferably supplied before application of the protector to an
instrument.

In some embodiments the distal tip protector comprises a fluid inlet to enable fluid
to be supplied to the interior of the distal tip protector, and, in preferred embodiments in
which the protector comprises an internal cavity, to the interior of the cavity. The methad
may comprise supplying fluid to the interior of the distal tip protector, or internal cavity, via
the fluid inlet. The inlet may be used to supply a fluid to the interior of the protector, or an
internal cavity thereof before or after application to a distal tip of an instrument e.g.
insertion of the distal tip of the instrument into the protector. The fluid inlet may be used to
refill the distal tip protector in embodiments where the protector is reused, whether or not it
is initially used to fill the protector. The fluid inlet may be configured to enable fluid to be
supplied to the interiar of the protector or an internal cavity thereof while the distal tip of an
instrument is located therein. In some embodiments only a single fluid inlet is provided.
The fluid inlet may be arranged in any manner so as to be in fluid communication with the
interior of the protector or an internal cavity thereof which holds the fluid in use, and any
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intermediate fluid connection may be used. In some preferred embodiments the fluid inlet
preferably extends through a wall of the distal tip protector from the interior to the exterior
thereof, and preferably extends through the wall of an internal fluid cavity of the distal tip
protector to the exterior of the distal tip protector. The fluid inlet may be a port in a wall of
the protector.

In some preferred embodiments the fluid inlet is located at a distal end of the distal
tip protector, and may be located on a distal end face of the distal tip protector. The fluid
inlet is preferably located remote from a resilient seal of the protector. The fluid inlet is
additional to any aperture in a resilient seal of the protector.

In some embodiments the distal tip protector may further comprise means for
closing the fluid inlet to inhibit fluid from leaking out of the distal tip protector or an internal
cavity thereof. The means may be a releasable means which may be removed to provide
access to the fluid inlet and replaced to close the fluid inlet as required. The means may
comprise a closure element such as a cap, plug or any suitable fitting. In other
embodiments the closing means may comprise a one way valve. In other embodiments, it
has been found that if the fluid inlet is appropriately configured, it may be possible to avoid
the need to provide closure means, as fluid may be retained in the tip protector or internal
cavity thereof in a similar manner to that by which liquid may be maintained in a pipette,
even when the protector or chamber is inverted, due to the air restriction that is provided by
the fluid inlet. In some embodiments the fluid inlet may be configured to inhibit the
passage of fluid from the interior of the tip protector or cavity to the exterior of the protector
e.g. without the need for a separate closure element.

In embadiments in which a fluid inlet is provided the fluid inlet may be configured for
connection to a means for supplying fluid. In some embodiments the fluid inlet comprises a
luer type connection. This may enable fluid to be supplied from a device having a
cooperating luer type fitting e.g. a syringe. A luer type fitting may be configured
appropriately to be fluid tight without the need for a separate closure element. The method
may comprise supplying fluid to the fluid inlet using fluid supply means connected thereto
e.g. a syringe.

In other embaodiments the distal tip protector does not comprise a fluid inlet to allow
fluid to be supplied to the interior thereof at least after the distal tip protector has been
applied to an instrument e.g. an instrument has been inserted therein, and, in
embodiments, before or after application of the distal tip protector to an instrument. The
distal tip protector may comprise no fluid inlet at a distal end thereof.

Once removed from the distal tip of an instrument i.e. when the instrument is
removed for reprocessing, it is envisaged that the distal tip protector may be reused. In
these embodiments the method may comprise removing the distal tip protector from the
distal tip of a first instrument, and applying the distal tip protector to a second medical
instrument e.g. inserting the secand medical instrument into the distal tip protector. In
these embodiments, where provided, a resilient seal may conform to the contours of the
second instrument to allow fluid to be maintained around the distal tip of the instrument as
with the first instrument. The resilience of the seal will allow it to function in this manner
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even if it is had been ruptured by the first instrument. The resilient seal may be able to
suitably conform to instruments of different diameters.

Where the protector is to be reused, it is preferably constructed to allow refilling e.g.
by including a suitable fluid inlet, or alternatively, refilling might be achieved via an aperture
of the resilient seal e.g. formed by the rupture of the seal by a first instrument, or provided
by the initial use of an apertured seal.

In embadiments the method may further comprise supplying fluid to the interior of
the distal tip protector or an internal cavity thereof to refill the protector or cavity for
providing fluid far contacting the distal tip of the second instrument. This may be carried
out after before or after insertion of the second instrument into the tip protector. In other
arrangements, it is envisaged that one instrument may be removed from the protector and
another inserted without changing the fluid in the protector.

In some further embodiments the distal tip protector may further comprise means
for generating heat for heating the fluid in the distal tip protector e.g. in an internal cavity
thereof in use when activated. The heat generating means is arranged to heat the fluid
around the distal tip of the instrument. In these embodiments the method may comprise
activating the means to generate heat for heating the fluid around the distal tip of the
instrument. The heat generating means may be arranged to be activated in any suitable
manner. For example, the heat generating means may be arranged to be activated as a
result of application of the distal tip protector to an instrument e.g. insertion of an
instrument into the distal tip protector, or a separate operation may be required.

The heat generating means may be located in any manner with respect to the
protector provided that it may heat a fluid therein e.g. within an internal cavity thereof. The
heat generating means may or may not be in direct thermal contact with the fluid to be
heated provided that it is in thermal communication therewith. For example, it may be
located internally or externally of an internal cavity. In embodiments the heat generating
means might be located externally of a cavity for transmitting heat through the walls thereof
for heating fluid in the cavity.

The heat generating means may be associated with any part of the protector.
Preferably the heat generating means is located at a distal end thereof.

The heat may be generated in any suitable manner. The heat is preferably
generated via a chemical reaction. In some embodiments the heat may be generated via
an exothermic reaction. Suitable systems are used in e.g. heat packs and similar, resulting
in the generation of heat when two components are allowed to mix. The step of activating
the heat generating means may comprise causing components of the heat generating
means to mix in order to provide an exothermic reaction thereby generating heat. The heat
generating means may comprise first and second components separated by a barrier,
which barrier may be breached e.g. by a user to allow mixing of the components to
generate heat via an exothermic reaction. For example the components may be located in
separate compartments which may be ruptured to allow mixing of the components.
Arrangements in which heat generating means is provided may provide further benefits in
pre-treatment of a contaminated instrument by enhancing the pre-cleaning effect of the



10

15

20

25

30

35

40

WO 2014/041369 PCT/GB2013/052409

-13-

fluid contacting the distal tip of the instrument, and, in some embodiments, boosting an
enzyme activity of a fluid comprising a decontaminating agent that include an enzyme. In
preferred embodiments the heat generating means is used in conjunction with a fluid
comprising a decontaminating i.e. cleaning agent that comprises an enzyme.

In embodiments in which the distal tip protector comprises an internal cavity for
holding fluid, the chamber is preferably an elongate cavity. The cavity extends between
the proximal and distal ends of the protector, and may extend to the distal tip thereof. The
cavity may extend at least 50%, or at least 75% or preferably at least 90% or an entire
length of the distal tip protector. Thus the cavity may have a length corresponding to a
length of the protector. The cavity is preferably defined by an interior space of the tip
protector, or at least a main body thereof, and preferably corresponds to the entire interior
space thereof.

The internal cavity is preferably defined at least in part, and optionally completely by
walls of the tip protector. The walls may be external walls. This may provide a particularly
simple arrangement, and minimises the number of parts required.

The distal tip protector may define ane or more side walls, and a distal end wall.
The distal tip protector may further comprise a proximal end wall. At least the side walls
and distal walls may be external walls.

In some embodiments the distal tip protector comprises a main body defining the
one or more side walls and the distal end wall. The proximal end wall may be provided by
a resilient seal of the tip protector. The proximal wall may therefore be closed or may
comprise an aperture depending upon the construction of the seal. In preferred
embaodiments at least the one or more side walls and distal end wall are integrally formed
with one another.

In preferred embodiments the distal tip protector comprises a hollow main body,
and the internal cavity is defined by the interior space of the main body. This may provide
a more space efficient arrangement. However, it is envisaged that the internal cavity may
be defined by another component located within the distal tip protector i.e. within an
internal space thereof.

In some preferred embodiments the distal tip protector is tubular. In preferred
embodiments the distal tip protector comprises a main body in the form of a tube that is
closed or substantially closed at a distal end thereof. The main body may have an open
proximal end at which the resilient seal is provided. The seal at least restricts the open
proximal end, and may close the proximal end.

The walls, at least of the main body of the distal tip protector may be formed of any
suitable material. The walls are preferably solid walls. The walls are non porous. The
walls are preferably fluid impermeable walls. This enables the walls to define the internal
fluid holding cavity of the protector. In embodiments the distal end wall and the one or
more side walls of the main body of the protector are formed of a polymeric material or
glass. The distal tip protector preferably does not include a sponge material.

The distal tip protector is elongate. The distal tip protector may be rigid.
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The distal end of the distal tip protector, or main body thereof, is configured to
protect the distal tip of the instrument. The distal end covers the distal tip of the instrument.
Preferably the distal tip protector, or the main body thereof, is closed or substantially closed
at the distal end thereof. The distal tip protector may be rounded at a distal end.
Preferably the side wall or walls of the main body of the distal tip protector are closed. The
closed distal end of the distal tip protector is closed to prevent the passage of fluid
therethrough. In some arrangements as described above, however, it is envisaged that a
fluid inlet might be provided e.g. in a distal end of the protector. The side wall or walls and
distal end wall of the protector may be cantinuous other than in the region of a fluid inlet of
the protector. The fluid inlet may then be closed by a closure means or may be configured
to inhibit the passage of fluid out of the interior of the protector to thereby result in the distal
end being closed to prevent the passage of fluid therethrough.

The distal tip protector extends over only a portion of the length of the instrument to
which it is applied. The distal tip protectar may cover only a distal end of the instrument.
For example, the distal tip protector may extend less than 30% or less than 25 % or less
than 15% along the length of an instrument. In embodiments only a distal tip of the
instrument is inserted in the distal tip protector. The distal tip protector covers only a distal
tip of the instrument. The distal tip refers to a part of the instrument at a distal end thereof.

The distal tip protector may have any suitable dimensions depending upon the
instrument with which it is to be used.

The distal tip protector may have a length of at least 50 mm, or at least 60 mm or at
least 100 mm. Alternatively or additionally the distal tip protector may have a length of no
greater than 300 mm, or no greater than 250 mm or no greater than 240 mm. In some
embodiments the length of the distal tip protector is in the range of from 100 mm to 240
mm.

The distal tip protector may have a diameter of at least 5 mm, or at least 10 mm or
at least 15 mm. Alternatively or additionally, the distal tip protector may have a diameter of
no greater than 40 mm, no greater than 30 mm, or more preferably no greater than 25 mm,
or no greater than 20 mm. The diameter may be in the range of from 5 mm to 20 mm. The
protector may be suitable for use with instruments of diameter of around 5 mm, around 10
mm or around 15 mm. Such diameters are standard instrument diameters for laparoscopic
or similar surgical instruments. For some instruments the protector may have a diameter of
no greater than 20 mm, or no greater than 18 mm or no greater than 15 mm. The protector
may then have a diameter of at least 5 mm or at least 10 mm.

The length and/or diameter of the distal tip protector may be in any combination of
the above ranges and sub ranges. Any one of the length ranges or sub ranges may be
combined with any one of the diameter ranges or sub ranges.

The distal tip protector may be of any suitable shape. The protector may be circular
in (transverse) cross section. In other arrangements the protector may be of a different
cross sectional shape to accommodate different shaped instruments. The protector may
be cylindrical in shape.

The distal tip protector may define a single internal cavity for holding fluid.
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The distal tip protector may be configured to allow viewing of the distal tip of an
instrument therein. Thus it may comprise a viewing window. An internal cavity in which the
tip of the instrument is located may comprise transparent walls.

The distal tip protector may be a single piece protector or may comprise multiple
sections that are connected together. Where multiple sections are provided, preferably the
sections are of differing lengths. In embodiments, protector is provided pre-assembled to
the user. However, in other embodiments the protector may comprise a plurality of
sections that are assembled by a user to provide the protector. The sections are
longitudinal sections. The step of providing the protector may comprise a user assembling
the distal tip protector prior to use in the method of the present invention. In some
preferred embodiments the distal tip protector comprises a distal end section and one or
more further longitudinally extending sections which are assembled proximal thereto to
provide the distal tip protector. In this way, the length of the protector may be more readily
customised by selecting a suitable section or sections to be attached to the distal end
section in providing the protector. The sections are assembled by connecting them in an
end to end relationship. The distal end section may be a closed ended section as
discussed above. The distal end section may comprise a fluid inlet and/or heat generating
means where provided.

In embodiments the or a further longitudinally extending section is a proximal end
section. In some embodiments the protector may be a formed by connecting the proximal
end section directly to the distal end section. This would provide a two piece protector. In
other embodiments the protector may comprise a proximal end section and one or more
intermediate section which is used to connect the proximal end section to the distal end
section. In preferred embodiments only one intermediate section is provided. The
protector may then be a three piece protector. The proximal end section in either
embodiment preferably comprises the resilient seal through which an instrument is
inserted. The or each intermediate section where provided may be a length of tubing. The
tubing is preferably open at both ends. The or each intermediate section may be an
unmodified length of tubing. In these arrangements the length of the protector may be
varied by selecting a different length intermediate section. The distal and proximal end
sections which are adapted to provide the function of the protector e.g. including a resilient
seal, fluid inlet etc, can be used with different intermediate sections to obtain a desired
length, avoiding the need to change these parts which include the additional functionality.

In two piece embodiments a proximal end section is longer than a distal end
section. In embodiments having an intermediate section e.g. 3 piece embodiments, the
intermediate section is preferably longer than the proximal or distal end section.

In embodiments the method comprises assembling the sections of the protector
where multiple sections are provided in a manner which provides a fluid tight connection
between the sections. In embaodiments, the sections may be manually fitted together to
provide the fluid tight connection. This may be achieved using suitable sealing means
associated with one or more of the sections etc, or by an appropriate resilient fit etc. The
sealing means may extend circumferentially around the section or sections. The sealing
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means may comprise a resilient seal. In preferred embodiments in which an intermediate
section and proximal and distal end sections are provided, sealing means is associated
with each end section. In embodiments the respective longitudinal ends of the
intermediate section are located over or within the sealing means of each end section to
assemble the device thereby providing a fluid tight connection between the sections. This
may allow the intermediate section to be provided by a simple length of tubing without
modification. Where the protector is a two piece protector, either piece may comprise
sealing means.

In some embodiments the length of the distal tip protector may be customised by
selecting one or more of the sections from a plurality of sections of different lengths. In
some embodiments in which the protector is provided by assembling at least a first and a
second longitudinally extending section together, the method may comprise a user
selecting a first section and selecting a second section from a set of a plurality of different
length interchangeable secand sections and assembling at least the first and the second
sections together to provide a protector of a desired length. The method may further
comprise selecting a third section and assembling the third section with the first and
second sections to provide the protector. The first section may be a distal end section.
The second end section may be a proximal end section or an intermediate section where a
third section is used. Where a third section is used, the third section may be a proximal
end section. The proximal, distal, and, where provided, intermediate section, may be
configured in accordance with any of the embodiments described above. In embodiments
different ones of the second sections may be assembled with the first section and
optionally third section to provide different length protectors. The second sections are
interchangeable. For example, different second length second sections may be provided
for use with different types e.g. lengths of instrument. Of course more than one third
section may be included. A kit may be provided comprising the first section, set of second
sections and optionally third section from which the sections are selected by the user.

In embodiments in which the distal tip protector comprises a plurality of sections
that are assembled by a user, the sections when combined provide a distal tip protector in
accordance with any of the embaodiments described herein. The sections together define
the main body of the protector, which preferably defines an interior cavity that is used to
hold fluid. The sections preferably define a hollow main body. The sections preferably
together define a continuous internal space which provides the interior cavity. The entire
interior space of the protector formed may therefore be used to contain fluid. The protector
may have overall dimensions in any of the ranges described above, and may be formed of
any of the materials described.

In embadiments in which the distal tip protector is assembled by a user prior to use,
the step of applying the distal tip protector to the instrument may comprise assembling the
distal tip protector around the instrument. However, preferably the distal tip protector is
assembled before being applied to the instrument. A fluid may be supplied to the interior of
the protector during or after assembly thereof. For example, fluid may be supplied to the
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interior of the protector before a final section e.g. distal section is connected, avoiding the
need to provide a specific fluid inlet.

In accordance with the invention in any of its aspects, the distal tip protector defines
a longitudinal direction and a transverse direction. The distal tip defines a proximal end
and a distal end. Preferably the step of applying the distal tip protector to the instrument
comprises inserting the distal tip through a proximal end of the distal tip protector.

In accordance with the invention in any of its embodiments, the fluid may be any
suitable fluid. The fluid is a liquid. References to providing a barrier to the passage of
fluid, or providing a fluid seal etc should be understood as providing such a barrier or seal
to the passage of liquid. The fluid may be water or may comprise one or more
decontaminating agents. A decontaminating agent may be a disinfecting or cleaning
agent, and the fluid may comprise one or both type of agent. The fluid may comprise a
detergent. A decontaminating agent may comprise an enzyme. For example, a detergent
may comprise an enzyme. A user may select the appropriate form of fluid for use in pre-
treating a given instrument.

The invention is applicable to any medical instrument having a distal tip that is
contaminated and is subsequently to be decontaminated during reprocessing of the
instrument. The instrument is an elongate instrument. The instrument may be pencil-like.
The instrument may be generally cylindrical in shape. The instrument is longer than the
distal tip protector.

In accordance with the invention in any of its aspects, the medical instrument
whose distal tip is inserted into the distal tip protector may be of any suitable type. The
instrument comprises a proximal end and a distal end comprising the distal tip. The
instrument may comprise a shaft connecting the proximal and distal ends thereof. The
distal tip may be connected to the shaft. The distal tip preferably is a working end of the
instrument. The distal tip may comprise a working portion of the instrument.

The working portion may be of any type having utility in the medical e.g. surgical
field. In preferred embodiments the working portion is a surgical working portion. By way
of example, the working portion may comprise scissors, a grasper, retractor, stabilizer,
cautery implement, clamp, stapler, or needle holder. The working portion might be the
working portion of a conventional pair of scissors i.e. the blades thereof. In some
embodiments the medical instrument is a surgical instrument for use in robot assisted
surgery. In these preferred embodiments, the instrument may comprise a working portion
in the form of an end effector. Whatever the nature of the instrument, the working portion
may be provided as a separate piece removably attached to the remainder of the medical
instrument e.g. to a distal end of a shaft. This may allow interchanging of different types of
working portion as desired. The waorking portion may be arranged to be articulated or
actuated in use.

The distal tip of the instrument may or may not comprise parts that are movable
relative to one another to actuate a working portion of the instrument. In some
embodiments the instrument may comprise a working portion that may be articulated
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between different positions. The instrument may comprise a working portion connected via
a joint e.g. wrist to a shaft of the instrument.

The instrument may comprise an operating portion for remotely controlling
operation of a working portion at the distal tip of the instrument. The operating portion may
be located at the proximal end of the instrument. The operating portion may be connected
to the working portion via an operation transmission means e.g. mechanism, for remotely
controlling operation thereof. In some embodiments therefore, the operating portion may
be arranged to provide remote control of operation of a working portion via operation
transmission means, and comprises an aperatian interface or handle portion for providing
an indication of an operation to be effected at the working portion. The operating portion is
then not located in the distal tip protector.

Regardless of how it is operated, the operating portion may be an actuation e.g.
articulation transmission means e.g. mechanism for remotely controlling actuation or
articulation of a working portion of the instrument, and the interface where provided may be
an actuation or articulation transmission interface. The operating portion and, where
provided, operation transmission means, preferably comprise or consist of mechanical
operating mechanisms or operation transmission mechanisms. In other words, actuation of
the operating portion enables remote manipulation of the working portion of the instrument
via a mechanical arrangement, and the operating portion may comprise a mechanically
operated handle portion or interface.

Where provided, an interface of the operating partion may be manually operable in
use of the instrument. The interface may be a user interface. A handle portion would
similarly be manually i.e. user operable. The interface or handle portion may comprise one
or more wheels, dials, buttons, graspable levers etc. For example, this may be the case for
some instruments intended for use in laparoscopic or other minimally invasive techniques,
or for simple forceps, scissors or similar. In other arrangements the operating portion or an
interface of the operating portion may be intended to be manipulated via a device
connected thereto e.g. a robotic manipulator for remotely controlling manipulation of a
working portion of the instrument. Examples of such instruments are those used in so-
called "robot assisted surgery".

The method and apparatus of the invention may be used in conjunction with any
such instrument. In accordance with the invention, the medical instrument may be a
laparoscopic instrument, an instrument for use in minimally invasive surgery, an
endoscopic instrument, an instrument for use in NOTES, or an instrument for use in robot
assisted surgery. The medical instrument may be an instrument used in telesurgery.

While the present invention has particular application to more complex surgical
instruments, or remotely operated instruments, it will be appreciated that in other
arrangements, the medical instrument might be forceps, scissors or other such instruments
having a working portion at a distal end thereof. However, the invention is also applicable
to instruments that do not have a remotely operated working portion at a distal tip thereof,
or to more simple probe like devices.
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The proximal end of the protector is the end closest to the user in use, through
which the distal tip of the device is inserted, and the distal end is the end furthest from the
user i.e. the end which covers the distal tip of the instrument.

The method of the invention may involve providing and/or using a protector in
accordance with the construction described herein e.g. using the seal, inserting the
instrument through the seal, etc.

For the avoidance of doubt, the present invention in accordance with any of the
aspects described herein may include any or all of the features described by reference to
any other aspect of the invention to the extent that they are not mutually exclusive.

Some preferred embodiments of the invention will now be described by way of
example only and by reference of the accompanying drawing of which;

Figure 1 is an exploded view of a distal tip protector in accordance with a first
embodiment which may be used in the methods of the present invention;

Figure 2A is an exploded view of an alternative embodiment of a distal tip protectar
which may be used in the methods of the invention;

Figure 2B is a detail showing the connection of the distal end section to the
intermediate section of the distal tip protector shown in figure 2A;

Figure 3 is an exploded view of a distal tip protector in accordance with a further
embodiment, and which may be used in the methods of the present invention;

Figure 4 is an exploded view of yet another embodiment of a distal tip protector
which may be used in the methods of the invention described herein;

Figure 5 illustrates the use of a distal tip protector of the type shown in Figure 1 in
accordance with the methods of the present invention to pre-treat an instrument; and

Figure 6 illustrates the use of the distal tip protector of Figure 1 in the pre-treatment
of an alternative type of medical instrument;

Figure 7 is an exploded view of a distal tip protector in accordance with a further
embodiment of the invention, including guide means for guiding the distal tip of an
instrument during insertion;

Figure 8 is a schematic view of the embodiment of Figure 7,

and Figure 9 is a schematic view of the distal tip of an instrument with which the
embodiment of Figures 7 and 8 may advantageously be used.

Referring to Figure 1, a distal tip protector in accordance with one embodiment and
which may be used in the methods of the invention is designated 1, and includes a main
body 3 in the form of a tube that is closed at a distal end 5 thereof. The tube is similar in
construction to a test tube. The main body 3 is formed of a suitable rigid material, such as
a plastics material or glass. At the proximal end 7 of the main body, a rupturable resilient
seal 9 is provided, closing the proximal end 7. Figure 1 shows the protector 1 in an
exploded view without the resilient ruptureable seal 9 being attached to the proximal end 7
of the tube 3. The seal will be attached to the proximal end 7 to define a fluid tight
container with the main body to provide the protector that is used in the methods of the
invention. This attachment occurs before the protector is supplied to a user. The seal may
be of any suitable resilient material which may conform to the contours of an instrument
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inserted therethrough in use after rupture to provide a barrier to the passage of fluid
between the seal and the instrument. The seal also cooperates with the instrument to grip
the instrument and maintain the protector attached thereto. For example, the seal may be
a polymeric material, such as a cling film type material. In the illustrated embodiment the
seal is in the form of a disc shaped liquid impermeable membrane.

The main body 3 defines a longitudinal side wall and a distal end wall, which are
integrally formed with one another. The main body defines an interior space which
provides an interior cavity 11 which is filled by a fluid. The fluid is a decontaminating fluid
in the form of a liquid, and may be water, or may additionally include one or maore
decontaminating agents. The seal 9 seals the proximal end of this cavity to provide a fluid
tight container.

The distal tip protector further comprises an end cap 13 which is used to protect the
seal 9 before use of the distal tip protector.

The distal tip protector has a length L and a diameter d.

Figure 2A illustrates another embodiment of distal tip protector 10 that may be used
in the methaods of the invention, and which is similar to that shown in Figure 1, but is
comprises two separate longitudinal sections. The distal end section 12 is connected to a
proximal end section 14 to provide the main body of the protector 10. The sections 12, 14
are assembled to one another by a user. A seal 16, which may be in a form of a O-ring
seal or similar, provides a fluid tight connection between the sections 12 and 14.

As in the embodiment of Figure 1, a ruptureable seal 18 is provided at the proximal
end of the proximal end section 14, which is protected by an end cap 19.

Again, the seal 18 is shown in an exploded view, and will be connected to the
proximal end of the section 14 to seal the end of an internal cavity 13 defined by the main
body of the protector and provide a fluid container, this time with the main body being
defined by the sections 12 and 14 when connected together. A fluid is present in this
internal cavity 13 in the use of the protector. The interior spaces of the two sections 12 and
14 define a continuous internal cavity of the main body. The seal is attached to the
proximal end of the proximal end section 14 before the end section is supplied to a user.

Figure 2B is a detailed view showing the connection of the distal end section 12 to
the proximal end section 14, by means of the resilient seal 16. It can be seen that the
proximal end of the distal end section 12 is pushed into the distal end of the proximal end
section 14. Alternative arrangements might be used to achieve a fluid tight connection
e.g. by use of a resilient fit etc.

In embodiments of the type shown in Figure 2A or B, the distal tip protector can be
filled with a fluid by a user before use. For example, a user might fill the section 14 from
the distal end thereof before assembling the distal end section 12 thereto to provide a
container for the fluid.

Figure 3 illustrates yet another embadiment of a distal tip protector which may be
used in accordance with the invention. A distal tip protector 20 this time is of a similar two-
piece construction to that shown in Figure 2A, having a proximal end section 22 and a
distal end section 24 which are connected to one another by a user via seal 26 to provide a
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fluid tight connection therebetween in a similar manner to that described by reference to
Figures 2A and 2B.

Once again a proximal end of the proximal end section 22 is sealed by a
ruptureable seal 28, which is shown in an exploded view in Figure 3, but is attached to the
proximal end section before it is supplied to a user, and a cap 29 is provided to protect the
ruptureable seal 28.

When the sections 22 and 24 are assembled to one another, the sections provide a
main body that defines an interior space providing an internal cavity 23 which contains a
fluid during use of the protector. The proximal end of the cavity 23 is sealed by the seal 28
to provide a fluid holding container.

The embodiment of Figure 3 differs from that of Figures 2A and 2B in the
construction of the distal end section 24. Rather than having a closed distal end, this
includes a fluid inlet 27 in the form of a luer type connection, through which fluid may be
supplied into the internal space defined by the main body provided when the sections 22
and 24 have been assembled to one another e.g. using a syringe.

Although nat shown in Figure 3, a cap or other closure element may be located
over the fluid inlet 27 once fluid has been provided to the interior of the protector to provide
a seal resisting the passage of liquid out of the inlet once more. In other arrangements the
inlet 27 might include a one-way valve, or, it is envisaged that it is of the construction
shown in Figure 3, the inlet might be left open. In a similar manner to that involved with the
operation of a pipette, the inlet of this configuration might provide an air restriction that
would allow fluid to be retained in the main body of the protector even when inverted.

In this embodiment the protector may be filled with fluid before or after connection
of the distal and proximal end sections to one another.

In Figure 4, a further embodiment of the distal tip protector which may be used in
accordance with the invention is shown. The distal tip protector 30 is this time made up of
three longitudinal sections, a distal end section 34, and proximal end section 36, and an
intermediate section 32. The sections are connected to one another by a user in a manner
similar to that described by reference to Figures 2A and 2B by means of seals 38 and 44
associated with the distal and proximal end sections 34 and 36 respectively. The
intermediate section 32 has ends which are slid over the seals associated with the distal
and proximal end sections respectively to provide a fluid tight connection thereto in a
manner similar to that described by reference to Figure 2B.

When the sections 32,36 and 34 are assembled together, they provide a main body
defining a continuous interior space that provides an internal cavity 33 which holds fluid in
use. Atthe proximal end of the proximal section 36, a rupturable seal 40 is provided which
is located over the open end to close the proximal end of the internal cavity 33 to define a
fluid holding container. An end cap 42 is provided for protecting the seal 40.

The protector of the Figure 4 embodiment may be filled with fluid by a user before
assembling the proximal end section to the assembled distal and intermediate sections, or
before assembling the distal end section to the assembled proximal and intermediate
sections.
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The embodiments of Figure 2A, 2B, 3 and 4 provide the ability to more readily
customise the length of the distal tip protector. For example, in the embodiments of Figure
2A or B or Figure 3, a user might take a standard distal end section, and connect it to a
different length proximal end section or visa-versa. In Figure 4, the length of the
intermediate section 32 may be varied by interchanging the intermediate section 32 with
one of different length to provide different lengths of protector. As the intermediate section
32 is, in the Figure 4 arrangement, a simple a length of tubing, a user may readily be able
to substitute tubing of a different length. For example a kit might be provided including the
proximal and distal end sections in the Figure 4 embodiment and different length
intermediate sections which can be interchangeably used with the proximal and distal end
sections.

The use of the distal tip protector in accordance of the embodiment of Figure 1 will
now be described by reference to Figure 5.

The method will be described by reference to the pre-treatment of a contaminated
surgical instrument 50 having a distal tip 52. The distal tip 52 includes a working portion
which is connected to a shaft 54 of the instrument via a wrist 53. The working portion is the
part of the surgical instrument which interacts with the body, and includes various moving
parts whose surfaces may become contaminated e.g. with tissue or blood during use. The
method is a method of pre-cleaning of the surgical instrument before the instrument
undergoes full reprocessing step e.g. decontamination such as may include deluge
cleaning, ultra-sonic cleaning, sterilisation, disinfection or any other cleaning processes,
whether carried out manually or automatically to render the instrument suitable for reuse.
The instrument is one which has been used in a surgical procedure. The method of pre-
cleaning may be carried out in the operating theatre.

A user removes the end cap 13 from the proximal end of the main body 3 of the
protector 1. This exposes the ruptureable seal 9 which closes the proximal end of the main
body, and co-operates with the internal cavity 11 of the main body to hold a
decontaminating fluid.

The user the surgical instrument and pushes the distal tip 52 through the
ruptureable seal 9 into the internal cavity 11, thereby bringing it into contact with the
decontaminating fluid therein. Once the surgical instrument has been inserted in the
protector, it will be as shown in Figure 5. When the surgical instrument is disposed in the
protector, the protector 5 serves a dual function of protecting the delicate distal tip 52 from
harm, and also surrounding it by a decontaminating fluid which is able to come into contact
with the surfaces thereof to provide a pre-treatment of the distal tip before it undergoes full
reprocessing e.g. decontamination.

The resilient seal 9 cooperates with the shaft of the instrument 54 to grip the shaft
and retain the distal tip in the protector, and also to provide a barrier to the passage of fluid
out of the cavity 11 around the instrument. This enables the protector to remain attached
to the instrument, and maintain fluid around the distal tip thereof, until it is removed by a
user e.g. to allow the instrument to undergo decontamination. The resilient seal is formed
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of a material which allows it to conform to the contours of an instrument inserted
therethrough in use to provide a fluid resistant seal therearound.

The distal tip protector is kept in position located over the distal end of the
instrument until it undergoes reprocessing. This may be during storage or transport of the
instrument e.g. from a site of use to a reprocessing facility. In this way, the working end of
the instrument is kept moist by the fluid surrounding it, facilitating subsequent
decontamination thereof, avoiding contaminants becoming coalesced and dried to the
surfaces of the instrument.

Once a distal tip protector of the type shown in Figure 5 has been used to pre-treat
an instrument, and the instrument removed there from for re-processing e.g.
decontamination, it is envisaged that the distal tip protector could be reused. When the
protector is of the type shown in Figure 5, the seal 9 will have been ruptured. However, as
it resilient, it may conform to the contours of another instrument when subsequently located
therein to retain the instrument and prevent the passage of fluid out of the proximal end of
the protector. In these arrangements, the same decontaminating fluid might be reused, or
more usually the chamber 11 will be refilled. This could be achieved by providing a
suitable fluid inlet for the purposes of refilling, which may be as shown e.qg. in Figure 3.
The same inlet might be used to provide an initial filling of the chamber if required.
Alternatively, it is envisaged that fluid might be introduced into the internal cavity 11 via the
ruptured seal 9 before a new instrument is inserted therein.

Figure 6 illustrates a similar arrangement involving a use of the tip protector shown
in Figure 1 but in conjunction with a different type of surgical instrument 60.

Of course the distal tip protector may be used in conjunction with numerous types
of instrument, and those shown in Figures 5 and 6 are merely exemplary. Where the
working portions of the instrument extends further along the length of the instrument, a
longer distal tip protector might be required.

In the embodiments of Figure 5 and 6, the instrument is inserted into the internal
fluid filled cavity 3 through the ruptureable seal 9. Thus the cavity contains a fluid before
the instrument is inserted therein, and before supply to a user.

As mentioned above, in other embodiments a user may fill the protector i.e. the
internal cavity thereof themselves, rather than the protector being supplied in a pre-filled
form. This may be achieved by filling the internal cavity via a fluid inlet where provided, for
example at a distal end in a manner shown in Figure 3. Such an inlet could be
incorporated in single section distal tip protector along the lines shown in Figure 1. The
user may then locate a suitable closure means over the fluid inlet to ensure that the fluid
remains in the fluid chamber during treatment of an instrument if necessary.

Operation of the embodiment shown in Figure 2A is similar to that of Figure 1. In
addition, the user assembles the sections 12 and 14 to one another before use of the
protector. The user will push the distal end of the proximal end section 14 over the seal 16
associated with the distal end section to obtain a distal tip protector which then may be
used in the same manner as that of Figure 1. This embodiment provides the option for the
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user to fill the protector themselves by supplying a fluid to the interior of the section 14
before it is closed by assembling it to the distal end section 12.

The embodiment of Figure 3 may be used in the same manner as that of Figure 2A
and 2B. As previously described, the user must assemble the sections 22 and 24 to one
another to obtain the protector before inserting an instrument therein. In this case, the user
may then fill the internal space 13 defined within the main body once assembled using the
fluid inlet 27 e.g. by connecting a syringe thereto. The user may or may not then locate a
suitable closure over the inlet 27, depending upon the configuration of the inlet, or whether
it comprises an integral closure, such as a one way valve.

The embodiment of Figure 4 may be used in a similar manner to that of figures 2A
and B and Figure 3, with the user additionally needing to assemble the sections 32 and 36
to one another, as well as connecting the sections 32 and 34. This is achieved by pushing
the proximal end of the intermediate section 32 over the seal 44 associated with a proximal
end section 36, as well as pushing its distal end over the seal 38 associated with the distal
end section 34. In this arrangement, fluid may be introduced into the internal cavity defined
by before the proximal or distal end section is assembled to the other two sections.

Figures 7 to 9 illustrate an alternative embodiment of a distal tip protector 70 which
includes guide means for guiding the distal tip of an instrument as it is inserted into the
distal tip protector. The distal tip protector may be in the form of any of the embodiments
described earlier, although, for ease of reference is shown as having a single piece main
body. For example, the seal and construction of the main body may be of any of the forms
previously described. However, in this embodiment, the end cap 72 which protects
rupturable seal 74 defines a central aperture. The end cap 72 may therefore remain in
place during and after insertion of an instrument in the distal tip protector 70. The end cap
will help to retain the seal in place and provide some protection of the seal, covering the
radially peripheral parts thereof. It will be appreciated that an end cap of this construction
may be used in any of the other embodiments described herein, even those which do not
include guide means, as an alternative to an end cap that is removed before use.

Figure 7 is an exploded view to facilitate understanding of the construction of the
device, which shows how the guide means 76, which is in the form of tube having two open
ends, is attached to the end cap 72 around the seal 74 so as to project proximally
therefrom. Figure 8 shows the guide means 76 as it appears in the product, attached to
the end cap 72 around the central aperture of the end cap. For example, the guide means
may be integrally moulded with the end cap, or provided as a separate component
attached thereto. The guide means may have a length L2 in the range of from 20-30 mm,
for example. The guide means has an internal diameter slightly greater than that of an
instrument to be inserted. For example, the diameter may be 9 mm to accommodate an 8
mm diameter instrument. In use, the distal tip of an instrument is inserted through the
guide means in order to rupture the seal, before being inserted into the main body of the
protector as described in the previous embodiments. The guide means helps to prevent
buckling or kinking of the distal tip as it is pushed against the seal to rupture the seal. The
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guide means remains in place after insertion of the instrument and during use of the distal
tip protector.

Figure 9 illustrates schematically the distal tip of an instrument 90 with which the
embodiment of Figures 7 and 8, incorporating guide means, may advantageously be used.
The instrument 90 has a distal tip including parts 92 and 94 which may tend to buckle
about joint 96 if the tip of part 92 is pushed against a seal. The guide means may inhibit
such buckling. The guide means is particularly useful in the context of protectors for use
with such instruments.

Although the embodiments described use a rupturable resilient seal at the proximal
end of the protector, it is envisaged that an apertured resilient seal could be used. Such a
seal may still co-operate with an instrument when inserted therethrough in use to provide a
suitable barrier to the passage of fluid out of the proximal end of the protector. In such
arrangements, filling of the fluid holding chamber would need to occur after insertion of the
medical instrument therein.

Although not shown in the illustrated Figures, heat generating means may be
associated with the distal tip protector to pravide heating of a fluid located in the internal
cavity in use. This may enhance the effects of the fluid, particularly where it comprises
enzyme containing decontaminating agents. Heat generating means may generate the
heat via an exothermic reaction. Suitable components for generating heat via an
exothermic reaction when mixed may be located e.g. to the exterior of a distal end of the
distal tip protector, and may be activated to bring the components into contact with one
another by a user. This might be via a simple manual action such as a squeezing action or
similar, as used with heat packs. In other arrangements, exothermic heat generating
means might be arranged to be activated when an instrument is inserted into the protector.

The distal tip protector in accordance with the invention of any of its embodiments
may be of any suitable length. The total length may range from around 50 mm to 300 mm.
In preferred embodiments the length of the protector is from 100 mm to 240 mm. The
length of the main body of the protector is marked "L" in Figure 1. Where the protector is
formed of multiple sections that are assembled to one another, this is the combined length
of the sections after assembly. The tip protector may have a diameter of e.g. 5mm or
around 10mm or around 15mm depending upon the type of instrument with which it is to be
used. The diameter d is marked in Figure 1.

Rather than using seals of the type shown in Figure 2B, in those arrangements in
which the distal tip protector is formed of multiple sections, these sections may simply be
resiliently fitted together without a use of a specific sealing element.

The invention is particularly applicable to more complex instruments such as those
used in key-hole surgery, minimally invasive procedures, laparoscopic procedures, robotic
surgery, incisionless surgery or NOTES surgery, but may be applied to other types of
instrument.

Although the present invention has been described with reference to preferred
embodiments, it will be understood by those skilled in the art that various changes in form
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and detail may be made without departing from the scope of the invention as set forth in
the accompanying claims.
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Claims;

1. A method of pre-treating a contaminated medical instrument that is to
undergo reprocessing, the method comprising;

applying a distal tip protector to a distal tip of the instrument;

and using the distal tip protector to maintain fluid around the distal tip of the
instrument while the distal tip is located within the distal tip protector.

2. The method of claim 1 wherein the distal tip protector cooperates with the
instrument to provide a container for maintaining the fluid around the distal tip of the
instrument when the distal tip is located in the distal tip protector.

3. The method of any preceding claim wherein the distal tip protector
comprises a resilient seal through which the instrument extends when the distal tip is
located in the tip protector, the resilient seal being arranged to conform to a contour of the
instrument to inhibit the leakage of fluid from the interior of the distal tip protector,
preferably wherein the resilient seal is located at a proximal end of the distal tip protector.

4, The method of claim 3 wherein the step of applying the distal tip protector
to the distal tip of the instrument comprises inserting the distal tip though the resilient seal
into the distal tip protector.

5. The method of claim 4 wherein the method comprises rupturing the resilient
seal to insert the distal tip into the distal tip protector.

6. The method of claim 5 wherein the distal tip protector is pre-filled with fluid
before the protector is applied to the distal tip of an instrument, wherein the protector
comprises a sealed chamber of fluid into which the distal tip of the instrument is inserted.

7. The method of any preceding claim wherein the distal tip protector
comprises an internal cavity in which the distal tip is located when the distal tip protector is
applied to the instrument, wherein the method comprises using the internal cavity to
maintain fluid around the distal tip of the instrument.

8. The method of claim 7 wherein the step of applying the distal tip protector to
the distal tip of the instrument comprises inserting the distal tip into the internal cavity.

9. The method of claim 7 or 8 wherein the distal tip protector comprises a
resilient seal through which the instrument extends when the distal tip is located in the tip
protector, wherein the resilient seal is located at an entrance to the cavity.
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10. The method of any of claims 7, 8 or 9 wherein the distal tip protector
comprises a hollow main body, the internal cavity being defined at least in part by the
interior space of the main body.

11. The method of claims 1 to 5 or 6 to 10 further comprising a step of supplying
the fluid to the distal tip protector before or after application of the distal tip protector to the
distal tip of the instrument.

12. The method of any preceding claim wherein the distal tip protector
comprises a fluid inlet to enable fluid to be supplied to an interior of the distal tip protector,
preferably wherein the fluid inlet is at a distal end of the distal tip protector.

13. The method of any preceding claim wherein the distal tip protector further
comprises heat generating means for heating the fluid around the distal tip when activated,
the method further comprising activating the heat generating means to heat the fluid
around the distal tip. preferably wherein the heat generating means is arranged to generate
heat via an exothermic reaction.

14. The method of any preceding claim comprising applying the distal tip
protector to the distal tip of the instrument and using the distal tip protector to maintain fluid
around the distal tip after use of the instrument and before the instrument undergoes
reprocessing.

15, The method of any preceding claim further comprising removing the distal
tip protector from the instrument and subjecting the instrument to one or more reprocessing
steps, wherein the one or more reprocessing steps comprise one or more decontamination
steps.

16. The method of any preceding claim wherein the distal tip protector
comprises multiple longitudinal sections that are connected together, the method further
comprising a user assembling the sections together to provide the distal tip protector.

17. The method of claim 16 wherein the distal tip protector comprises a proximal
end section, a distal end section and an intermediate longitudinally extending section which
are assembled together to provide the distal tip protector, preferably wherein the
intermediate section is an open ended length of tubing.

18. The method of any one of claims 16 or 17 wherein the protector is provided
by assembling at least a first and a second longitudinally extending section together, the
method comprising a user selecting a first section and selecting a second section from a
set of a plurality of different length interchangeable second sections and assembling at
least the first and the second sections together to provide a protector of a desired length,
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optionally wherein the method further comprises selecting a third section and assembling
the third section with the first and second sections to provide the protector.

19. The method of any preceding claim wherein the distal tip protector is
tubular in shape.

20. The method of any preceding claim wherein the distal tip protector has a
length of at least 50 mm, or at least 60 mm or at least 100 mm, and/or wherein the distal tip
protector has a length of no greater than 300 mm, or no greater than 250 mm or no greater
than 240 mm.

21. The method of any preceding claim wherein the distal tip protector has a
diameter of at least 5 mm, or at least 10 mm, or at least 15 mm and/or wherein the distal tip
protector has a diameter of no greater than 25 mm, or no greater than 20 mm.

22, The method of any preceding claim wherein the medical instrument has a
working portion at the distal tip thereof.

23. The method of any preceding claim wherein the medical instrument is a
surgical instrument.

24. The method of any preceding claim wherein the medical instrument is a
laparoscopic instrument, an instrument for use in minimally invasive surgery, an
endoscopic instrument, an instrument for use in Natural Orifice Transluminal Endoscopic
Surgery (NOTES) or an instrument for use in robot assisted surgery.

25. The method of any preceding claim wherein the fluid comprises one or more
decontaminating agents.

26. A distal tip protector for use in pre-treating a contaminated medical
instrument that is to undergo reprocessing, the distal tip protector comprising:

means for maintaining fluid around the distal tip of a medical instrument inserted in
the distal tip protector when the distal tip protector is applied to a distal tip of an instrument
in use.

27. A method substantially as described herein and with reference to any one of
the accompanying drawings.
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