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(57) Abstract: A sheath remover device (18) is of elongate tubular form having a sheath capture region (20) at one end and a passage
along which a captured sheath may pass from the capture region. A plurality of latching fingers (22) each with an internally directed

& latch (24) are equi-spaced in the capture region. Two further inwardly directed latches are provided on the cut out regions (32). The
& sheath remover is designed so that, a sheath already disposed in the sheath capture region is pushed along the passage away from
g y disp: p g p g passag y
O\ (he sheath capture region when the remover is offered up to and engages the subsequent sheath. The spacing of the latches (24) and
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(34) is such that the earlier sheath is not released from latches (34) until the latches (24) have securely engaged in the subsequent
sheath, thereby providing an indication of secure engagement of the subsequent sheath. The sheath remover may also be used as a
cap and/or a cocking rod.
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Sheath Remover Device

This invention relates to a sheath remover device for removing a sheath
from a syringe needle located within a housing of an injection device, and to
such injection devices.

in many reusable injection devices the drug is supplied pre-filled into a
syringe with a needle attached, the needle being covered by a néedle sheath,
sometimes referred to as é boot. The needle sheath both keeps the needles
sterile and also protects against needle-stick injuries. The needle sheath is often
quite tightly attached to the needle for safety purposes and it is desirable not to
remove the needle sheath until after the pre-filled syringe has been safely
located within an injector housing which otherwise shrouds the needle. Given
the strength of the attachment of the sheath to the needle, it is important to have
a reliable way of removing the needle sheath. As indicated, the syringe and
needle sheath are typically contained within a housing which means thét the

sheath is (intentionally) inaccessible by hand. The sheath is therefore typically

* removed by some form of sheath remover. It is possible to supply a pre-filled

syringe with both the needle sheath attached and a needle remover attached to
the sheath, but this means that a needle sheath remover must be supplied with
each syringe which is wasteful.

Accordingly, we have designed - a needle sheath remover which is
capable of being reused many times yet which allows easy .disposal of the
removed sheaths.

In one aspect of this invention, there is provided a sheath remover for use

in removing a sheath from a needle prior to an injection, said sheath remover
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comprising:

an elongate sheath passageway having a sheath capture region at
one end and along which a sheath may pass away from the sheath capture
region;

a sheath gripping arrangement disposed in said sheath capture
region and adapted in use to be engagable with a needle sheath when
offered up thereto and to grip the sheath sufficiently to enable the sheath
remover to remove the sheath from the needle as the sheath remover is
pulled away from the syringe,

wherein said sheath remover is adapted such that, in use, a sheath
already disposed in the sheath capture region is pushed along the passage,
away from the sheath capfure region, when the sheath remover is offered up
to, and engagés a subsequent sheath.

In this manner, each time the sheath remover is used, offering up the
remover to a new sheath dislodges the previous sheath and pushes it down the
sheath passageway. Thus, in preferred embodiments the user does not have to

manually detach a removed sheath from the remover because this is done by

| the next sheath.

Preferably, the sheath passageway comprising a solid-walled tube open
at at least one end. Although it would be possible for the other end to disgorge
into a chamber or the like, it is preferred for the tube to be open at both ends.

Although said sheath gripping arrangement could grip by friction alone,
high attachment strength between the sheath and the syringe means that it is

preferable for the sheath gripping arrangement to comprise one or more latch
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elements designed to latch over a shoullder or recess on the sheath as the
sheath remover is offered up to a sheath in use. This provides a mechanical
inter-engagement capable of transfer of high separation forces. The preferred
latch element or elements allow movement of a retained sheath from said
sheath capture region further into said passageway when pushed in that
direction by a subsequent sheath.

The latch element or elements may take a number of different forms but
preferably comprise a plurality of latch fingers. Where the sheath is of a general
form having diametrically opposed windows provided inf a generally cylindrical
portion, and each window subtends a given arc, said latch fingers are preferably
disposed equi-angularly and at a pitch to ensure that at least two latch fingers
latch into each window.

Preferably, the sheath remover includes a further gripping érréngement
disposéed within said passageWay and spaced from said first mentioned gripping
arrangement and designed slidably to engage a sheath that is being moved
further into the passageway by engagement of the sheath remover with a
subsequent sheath.

It is preferred for the further gripping arrangement to be spaced
longitudinally frorﬁ said first mentioned gripping arrangement by a distance
which, having regard to the length of the sheath, is such that a subsequent
sheath pushes the previous sheath clear of the second gripping arrangement to
release it to pass freely along the passageway only when the subsequent sheath
has been securely engaged by said first mentioned gripping arrangement. In this

way, release of a previous sheath from the further gripping arrangement and its
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passage along the passageway indicate to the user that the sheath remover is in
secure grippin.g contact with the next sheath. This provides an important .
advantage because it will be appreciated that often the sheath will be hidden
from view and so it is difficult for the user to tell when and whether the next
sheath has been securely gripped. |

Preferably, at least part of the walls making up the passageway are
fransparent or apertured such that a sheath displaced by a subsequent sheath is
exteriorly visible. Again, sight of the previous sheath passing along the passage
gives a clear visual indication to the user of the process of engagement.

Preferably, said sheath remover is removably attachable to said syringe
housing in use, for ’storage. This reduces the likelihood of the sheath remover
getting lost and also means that the sheath remover acts as a cover.

The invention also extends to an injection device comprising a housiﬁg, a
syringe locatable within the housing in use and having a needle covered by a
removable sheath, and a sheath remover for removing a shea‘th from the needle
prior to an injection, said sheath remover comprising:

an elongate sheath passageway having a sheath capture region at
one end and along which a sheath may pass away from the sheath capture
region;

a sheath gripping arrangement disposed in said sheath capture
region and adapted in use to be engageable with a needle sheath when
offered ub thereto and to grip the sheath sufficiently to enable to the sheath
remover to remove the sheath from the needle as the sheath remover is

pulled away from the syringe,



WO 2009/087355 PCT/GB2008/004293

5

wherein said sheath remover is adapted such that, in use, a sheath
already disposed in the sheath capture region is pushed along the passage,
away from the sheath capture region, when the sheath remover is offered up
to, and engages a subsequent sheath.

5. Advantageously, where said injection device has a cockable mechanism,
the injection device may be cocked by inserting a portion of said sheath remover
into said injection device and using said sheath remover to engage an internal
drive mechanism. In this way, the sheath remover serves mulitiple functions; it
functions as a sheath remover to remove the sheath from a needle prior to

10 injection; it serves as a cocking device for cocking the injection device, and it
serves a cover for the housing between uses.

In one arrangement, where the injection device includes a depth
adjustment collar movably mounted on a forward portion of the housing to adjust
the penetration depth of the needle when the device is actuated, the injection

15 device is arranged such that the needle sheath extractor is prevented from
engaging a needle sheath unless the depth penetration adjustment is set at or
above a preset level. This provides an important safety feature.

Whilst the invention has been described above, it extends to any
inventive combination of the features set out ab'ove or in the following

20 description.

The invention may be performed in various ways and an embodiment
thereof will now be described by way of example only, reference being made to
the accompanying drawings, in which:

Figure 1 is a general perspective view of an injection device fitted with a
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sheath remover in accordance with this invention;

Figure 2 is a side view of the injection device of Figure 1;

Figure 3 is a detailed enlarged view on the front end of the device
showing the sheath remover inserted into the front end of the device adjacent
the penetration depth adjuster;

Figure 4 is a perspective view of the sheath remover when withdrawn
from the injection device, but empty;

Figures 5 to 8 are cross-sectional views of the sheath remover and the
forward end of the injection device through subsequent phases of operation of
the sheath remover; |

- Figures 9a and 9b are perspective, cut away views showing engagement
of a latching finger of the sheath remover in a window of the sheath;

Figure 10 is a detailed view of the latching features of the sheath
remover; |

Figure 11 is a perspective view of the sheath capture region of the sheath
remover removed from the injection device and qlasping a sheath;

Figures 12a and 12b are end views on the sheath capture region of the
sheath remover clasping a sheath at different angular orientations, and

Figures 13a and 13b are detailed views on the latch feature then enables
the sheath remover releasably to be latched on the forward end of the injection
device.

éeferring initially to Figures 1 to 4, the injection device 10 illustrated .
therein has separabie rearward and forward housing parts 12 and 14

réspectively. A rotationally adjustable penetration depth adjuster 16 is mounted
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on the forward end of the forward housing portion 14. A sheath remover 18 is
shown inserted into the front end of the device here acting as a temporary cap.

Referring specifically to Figure 4, the sheath remover 18 has a sheath
capture region 20 having, in this example, six latching fingers 22 each with an
internally directed latch 24. At the other end, the sheath remover has a trumpet
end 26 which facilitates gripping and also provides an abutment surface for
cocking the injector. About half way down the sheath remover there are two
diametrically opposed shoulder protrusions 28 which define between them
respective diametrically opposed slots 30. The main body of the sheath remover
is of open-ended tubular form and, adjacent each of the rear ends of the slots,
as viewed in Figure 4, the cylindrical wall has a U-shaped cut out region 32
which defines, on the inner surface thereof, two further latches 34 (see Figures 5
to 9).

For cocking, the trumpet end of the sheath remover locates over the male
end of the drive mechanism (not shown). This pushes the plunger of the
mechanism back. When cocking the device, the shoulder protrusions 28 are
larger in diameter than the open front end of the rearward syringe hpusﬁng‘ part
12 and so limit the insertion depth. If this distance is less than the distance that
the plunger needs to move back to engage its cocking latch (not shown), the
device will not cock.

The sheath remover 18 is intended to remove a sheath 36 from a pre-
filled syringe inside the injection device. The sheath is illustrated in Figures 5 to
9, and is of a typical form which comprises a soft rubber or rubber-like core 38

contained in an intermediate narrow hat shaped member 40 which itself is
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contained in a hard resilient plastics outer hat element 42. The outer hat
member has, at its end adjacent the syringe 44 (hereafter the rearward end) two
diametrically opposed windows 46 each of which subtend about 90° and which
are provided for handling of thé sheath.

In Figure 5, the sheath remover is shown already with a sheath in it, and
aligned for being inserted into the forward end of the injection device 10. The
sheath 36 already in the sheath remover may be a previously removed sheath or
it may be a ‘dummy’ sheath that is supplied for ﬁfst use. It will be noted that the
sheath contained in the device is latched with respect to the sheath remover by
the latch surfaces 24 on the latch fingers 22 engaging the forward wall of the
windows 46 (see Figures 9a and b). The forward end of the outer hat 42 is
disposed alongside the inwardly directed further latches 34. The internal
diameter of the sheath remover body is designed. to allow the passage of a
sheath through it.

The sheath remover is then pushed into the device so the rear end of the
sheath held by the sheath remover engages the forward end of the sheath in the
device. Continued pressure pUshes the sheath in the sheath remover towards
the trumpet end (Figure 6) and, as this occurs, the inwardly directed Iatcheé 34
ride over the outer part of the forwérd sheath (hereinafter the previous sheéth)
until eventually the latch fingers 34 snap past the rear end of the previous
sheath so the previous sheath is no longer held thereby and may slide down the
sheath to the trumpet end. However, the longitudinal positioning of the latching
fingers 22 and the further latch 34 is designed so that the previous sheath is not

released by the further latch fingers 34 until the latching finéers 22 have safely
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engaged in the windows 46 of the next sheath. As noted, release of the previous
sheath proQides positive confirmation that the next sheath has been safely
clasped. At that stage the previous sheath may be disposed of simply by holding
the injection device with the trumpet of the sheath remover facing downwardly.

Thereafter, the next sheath can be removed by pulling the sheath
remover away from the injection device as shown in Figure 7. As shown in
Figure 8, pending loading of a new syringe into the injection device, the sheath
remdver with clasped sheath can be inserted into the end of the injection device
to act as a cover or cap. The shoulder protrusions 28 have latch suﬁaces 48 for
this purposes which latch into the forward end of the penetration depth adjuster
16 (see Figures 13a and b).

Referring now to Figures 11 and 12a and b, these show the sheath
clamping region of the sheath remover 18 ciasping a sheath 26. It will be seen
that in Figure 11, two of the latching fingers 22" are in engagement with the
window 46 that is visible. The number of latching fingers is selected to ensure
there is at least one latch in each window at any time. Figure 12a shows a
condition where two latching fingers 22 are latched in each window 46 and
Figure 12b shows a configuration where just one latch finger 22 is latched in

each window 46.
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Claims
1. A sheath remover for use in removing a sheath from a needle prior
to an injection, said sheath remover comprising:
an elongate sheath passageway having a sheath capture region at
5 one end and along which a sheath may pass away from the sheath capture
region; |
sheath gripping arrangement disposed in said sheath capture region
and adapted in use to be engageable with a needle sheath when offered up
thereto and to grip the sheath sufficiently to enable to the sheath remover to
10 remove the sheath from the needle as the sheath remover is pulled away
from the syringe,
wherein said sheath remover is adapted lsuch that, in use, a sheath
already disposed in the sheath capture region is pushed along the passage,
away from the sheath capture region, when the sheath remover is offered up
15 to, and engages a subsequent sheath.
2. A sheath remover according to Claim 1, wherein said elongate
sheath passageway comprises a solid-walled tube open at at least one end. .
3. A sheath remover according to Claim 1 or Claim 2, wherein said
sheath gripping arrangement comprises one or more latching elements designed
20 to{latch over a shoulder or recess on the sheath as the sheath remover is
offered up to the sheath in use, but allowing movement of a retained sheath
away from said sheath capture region further into the passageway.
4, A sheath remover according to Claim 3, wherein said one or more

latch elements comprise a plurality of latch fingers.
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5.‘ A sheath remover according to Claim 3, for use with a sheath
having diametrically opposed windows in a generally cylindrical portion, wherein
each window subtends a given arc,‘ wherein said latch fingers are disposed equi-
angularly around the axis of the cylinder and at a pitch to ensure that at least two
latch fingers engage into each window.

6. A sheath remover according to any of the preceding Claims, which
includes a further gripping arrangement within said passageway spaced down
the passageway from said first mentioned gripping arrangement and designed to
slideably engage a sheath that is being moved further into the passageway by
introduction of a subsequent sheath into the sheath capture region.

7. A sheath remover according to Claim 6, wherein said further
gripping arrangement s disposed longitudinally from said first gripping
arrangemeht by a distance, having regard to the length of the sheath, such that
a subsequent sheath pushes the previous sheath clear of the second gripping
arrangement to release it to pasé freely along the passageway only when the
subsequent sheath has been securely engaged by said first mentioned gripping
arrangement.

8. A sheath ‘remover according to any of the preceding Claims,
wherein at least part of the walls making up the passageway are transparent
and/or apertured, such that a sheath displaced by a subsequent sheath is
exteriorly v'isible.

9. A sheath remover according to any of the preceding Claims,
wherein said sheath remover is removably attachable to said syringe housing in

use.
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10. A injection device comprising a housing, a syringe locatable within
the housing in use in having a needle covered by a removable sheath, a sheath
remover for removing said sheath, said sheath remover comprising:

an elongate sheath passageway having a sheath capture region at
one end and along which a sheath may paés away from the sheath capture
region;.

a sheath gripping arrangement disposed in s‘aidt sheath capture
region and adapted in use to be engagable with a needle sheath when
offered up thereto and to grip the sheath sufficiently to enable to the sheath

- remover to remove the sheath from the needle as the sheath remover is
pulled away from the syringe,

wherein said sheath remover is adapted such that, in use, a sheath
already disposed in the sheath capture region is pushed along the passage,
away from the sheath capture region, when the sheath remover is offered up
to, and engages a subsequent sheath.

11.  An injection device according to Claim 10 wherein said injection
device may be cocked by inserting a portion of said sheath remover into said
injection device and using said sheath remover to energise an internal drive
mechanism.

12.  An injection device according to Claim 10 or Ciaim 11, wherein
said injection device comprises a depth adjustment collar movably mounted on a
forward portion of said housing to adjust the penetration depth of the needle
when the device is actuated, and wherein introduction of said needle sheath

remover into said device is prevented unless the depth penetration is set at or

beyond a preset level.
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