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Injection assistance device for control of needle insertion depth

The present invention relates to an injection assistance device for
an injection device, in the administration of a product via injection, and to an
injection set provided with the said assistance device, these devices allowing a
product to be injected into an injection site.

In this application, the distal end of a component or of a device is to
be understood as meaning the end furthest from the user's hand and the
proximal end is to be understood as meaning the end closest to the user's
hand. Likewise, in this application, the “distal direction” is to be understood as
meaning the direction of injection, and the “proximal direction” is to be
understood as meaning the opposite direction to the direction of injection.

In order to administer a product, for example a medicinal product,
to a body, particularly the human body, there are various possible routes
depending on the place in the body at which the said product is to be injected:
thus, the product may be injected intravenously, intramuscularly,
subcutaneously, into a joint, or else intradermally. In many of these latter
cases, and, particularly when injecting subcutaneously, the depth to which the
needle is inserted and therefore at which the product is injected is particularly
significant. Thus, it is possible to observe an adverse immunological reaction if,
for example, a product that should have been injected into the subcutaneous
tissues is finally injected into the intradermal tissues.

The operation of injecting a product using a syringe is therefore
particularly delicate. The patient may make an unforeseen movement or
alternatively the person administering the injection might make a wrong move.
Thus, errors in the depth to which the needle is inserted are particularly difficult
to avoid and discrepancies of less than one millimetre may, themselves alone,
lead to errors in injection depth that may have dramatic consequences.

Likewise, once the needle has been inserted, it is important to
guarantee that the insertion depth is maintained throughout the injecting of the
product so as to guarantee the correct injection depth during the whole
injection.

As far as subcutaneous injection is concerned, there are various
injection techniques currently used. Some users prefer to pinch the skin before
inserting the needles, others prefer not to, and still others angle the syringe
before inserting it into the skin, it being possible for this angle to vary from one
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user to another. The result of all this is that the depth to which the needle is
inserted and therefore at which the product is injected may itself also vary from
an injection to another, with the unpleasant consequences mentioned above.

Furthermore, in this kind of operation, it is also important to avoid
any needlestick injury due to the exposed needle, whether this being before or
after injection. It is also important that the protection system of the needle be
not triggered before the end of injection.

In addition, to limit the apprehension felt by the patient, particularly
in the case of injections administered by the patient himself, it is desirable for
the administration device not to look like a conventional syringe and/or for the
needle not to be visible or to be visible only a little prior to insertion.

Finally, administering a product using traditional injection devices
generally entails at least two manual steps. For example, in the case of
syringes, one manual step is to hold the body of the syringe in order to insert
the needle into the injection site, another step consists in pressing on the piston
rod in order to administer the injection, the progression from one step to the
other generally entailing moving the fingers with respect to the syringe.

Moreover, it is important that the user be able to adjust the dose to
be injected before proceeding with any injection step and/or to perform a vein
test to prevent injection in the vein.

There therefore remains a need for an administration via injection
assistance device and for an injection set which are made safe, that is to say
which make it possible to insure a predetermined insertion depth, to limit the
impact of undesired movements of the patient and/or of the user in order to
prevent a variation in the depth to which the needle is inserted when
administering the injection so as to avoid unintentionally injecting the said
product at an inadequate depth, to limit the number of manipulations to be
carried out by the user, to limit the risk of needlestick injury both to the patient
and to the person administering the injection, to limit the apprehension felt by
the patient and to make the giving of the administration via injection easier and
to allow the dose adjustment of the product to be injected.

There also remains a need for such an administration via injection
assistance device and an injection set that allow the user to be certain of
causing the needle to penetrate the injection site to a predetermined insertion
depth and, in addition, guarantee that the injection of the product is
administered at a corresponding predetermined depth.
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The present invention remedies these needs by proposing an
injection assistance device for an injection device for administering via injection
a product into an injection site, this injection device comprising at least :

- one hollow body intended to receive a product that is to be
injected, and provided at its distal end with at least one hollow injection needle
intended to penetrate the injection site,

- one piston plunger housed in said body, said piston plunger being
able to be moved in axial translation with respect to said body, in order to push
said product towards said distal end of said body and thus realize injection,

- grasping means intended to receive, at least partially, said body,
and being arranged in such a way as to allow the axial mobility of said body
relative to said grasping means from an initial position, in which said needle is
not exposed over the totality of its insertion length, to an insertion position,
distally spaced relative to said initial position, in which said needle is exposed
by a predetermined insertion length L, said grasping means being coupled to at
least first elastic return means aiming at moving said body at least from its
initial position to its insertion position,

- first retaining means of said body in its initial position,

- first deactivating means arranged in such a way as to deactivate
said first retaining means and allow the movement of said body to its insertion
position,

characterized in that it further comprises at least:

- actuating means provided with a bearing surface intended to bear
on said injection site, said actuating means being able to, under the action of a
distal force exerted on said grasping means, move relative to said grasping
means from at least a rest position to a bearing position, proximally spaced
relative to said rest position, and cause, during this movement, via the first
deactivation means, the deactivation of the first retaining means, and

- first coupling means, designed to be coupled to said piston
plunger and to be manually operated so as to cause said axial translation of
said piston plunger in said body and thereby perform the injection of said
product.

The injection assistance device according to the invention allows
the administration of the product via injection in @ minimum number of actions,
particularly disposing with the manual step of inserting the needle into the
injection site described above. Thus, the administration of the product is made
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easier, the step of inserting the needle in particular being done automatically,
without the user having to complete any other operation than apply and press
the assistance device on the injection site.

The assistance device according to the invention further makes it
possible to control and maintain the insertion depth of the needle in the
injection site during the injection, and then to avoid any risk of error of
administration depth of the product. Moreover, because the automatic
triggering of the insertion step is not dependent on any coupling means with the
piston plunger, like for example a plunger rod which movement would trigger
the automatic insertion, the user may move the piston plunger before or during
the injection without any consequences on the triggering of said insertion step.
This assistance device therefore makes it possible to purge the injection device
before use, to complete a vein test, or to inject only a part of the product
contained in the body of the injection device or to adjust the dose before
injection.

Moreover, in the injection assistance device of the invention, the
final protection means can be automatically triggered by withdrawal of said
injection assistance device from the patient skin, preferably at the end of
injection.

In an embodiment of the invention, the injection assistance device
is arranged in such a way that, in the insertion position, said grasping means
are separated from said body, or from an element coupled to said body at least
in said insertion position, by a gap that allows the said grasping means to move
with respect to said body, when distal pressure exerted on said grasping
means is released.

In an embodiment of the invention, the injection assistance device
is arranged in such a way that, in the insertion position, said grasping means
are separated from said body, or from an element coupled to said body at least
in said insertion position, by a space that allows the said grasping means to
move with respect to said body, when distal pressure exerted on said grasping
means is increased.

In an embodiment of the invention, the injection assistance device
further comprises at least:

- protection means intended to receive, at least partially, said body,
and being arranged in such a way as to allow the axial mobility of said body
relative to said protection means at least from an injection position, in which
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said needle is exposed, and a protection position, in which said protection
means covers at least partially said needle,

- said protection means being coupled to second elastic return
means aiming at moving said protection means from said injection position to
said protection position,

- second retaining means of said protection means in its injection
position,

- second deactivating means arranged in such a way as to be able
to deactivate said second retaining means and authorize the movement of said
protection means from its injection position to its protection position.

Preferably, said second deactivating means are designed to
deactivate said second retaining means under release of said distal force
exerted on said grasping means against the injection site.

In an embodiment of the invention, said second deactivating means
are designed to deactivate said second retaining means under additional distal
pressure applied on the plunger rod at the end of the injection.

In an embodiment of the invention, the injection assistance device
further comprises first arresting means designed to prevent the translation of
said body in the proximal direction within said grasping means, when said body
is in its insertion or protection positions.

Preferably, said first arresting means comprises at least one flexible
projection located on said grasping means or linked to said body, said flexible
projection allowing, by its deformation, the passage in the distal direction of
said body from its initial position of said body to its insertion position and
preventing its return in the proximal direction when said body is in the insertion
position.

In an embodiment of the invention, the injection assistance device
further comprises at least one ring receiving at least partially the proximal
region of said body, said ring being coupled to said body and being movable
with respect to said grasping means, at least one of said ring and grasping
means comprising said flexible projection.

In an embodiment of the invention, said second retaining means
are being formed partly on said ring and partly on said protection means, and
said second deactivating means are being formed partly on said ring and partly
on said grasping means.
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In an embodiment of the invention, said second retaining means
are being formed partly on said ring and partly on said protection means, and
said second deactivating means are being formed partly on said ring and partly
on said first coupling means.

Preferably, said second retaining means comprise at least one
flexible teeth, formed on said ring or protection means, and at least one stop,
formed respectively on said protection means or ring, said flexible teeth being
engaged in said stop in the injection position of said protection means.

In an embodiment of the invention, said second deactivation means
comprise at least a second angled abutting surface on said grasping means,
said second angled abutting surface cooperating with said flexible teeth, when
distal force exerted on said grasping means is released and spring pushes the
ring distally, so as to allow deformation of said flexible teeth and disengage
said flexible teeth from said stop, thereby freeing said protection means.

In an embodiment of the invention, said second deactivation means
comprise at least a second angled abutting surface on said first coupling
means, said second angled abutting surface cooperating with said flexible
teeth, when distal force exerted on said first coupling means is increased, so as
to allow deformation of said flexible teeth and disengage said flexible teeth from
said stop, thereby freeing said protection means.

In an embodiment of the invention, said protection means being
coupled to said body at least from the initial position to the insertion position of
said body, said first retaining means are formed partly on said protection
means and partly on said actuating means, and said first deactivating means
are formed partly on said grasping means and partly on said actuating means.

In an embodiment of the invention, said first retaining means are
formed partly by said grasping means and by said ring, and said first
deactivating means are formed partly by said actuating means and by said
grasping means or ring.

In an embodiment of the invention, said first retaining means
comprise at least a flexible leg and a radial rim, said flexible leg being engaged
in said radial rim in the initial position of said body, and

- said first deactivating means comprise at least a first angled
abutting surface formed on said grasping means, said first angled abutting
surface cooperating with said flexible leg when distal force is exerted on said
grasping means, so as to allow the deformation of said flexible leg and the
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disengagement of said flexible leg from said radial rim, thereby freeing said
body and realizing insertion.

In an embodiment of the invention, said flexible leg is formed on
said actuating means or on said protection means and radial rim is formed
respectively on said protection means or on said actuating means.

In an embodiment of the invention, the injection assistance device
comprises an inner sleeve designed to receive said body, said inner sleeve
being movable in regards to said actuating means, said flexible leg being
formed on said actuating means or on said inner sleeve and radial rim being
formed respectively on said inner sleeve or on said actuating means.

In an embodiment of the invention, said grasping means is
elongated in the distal direction, so as to cover said protection means, at least
in the initial and insertion positions.

In an embodiment of the invention, the injection assistance device
further comprises at least:

- locking means of said second deactivating means, arranged in
such a way as to prevent the triggering of said second deactivating means in
the injection position, at least part of said locking means being movable within
said actuating means from a locked position to an unlocked position,

- releasing means arranged in such a way as to release said
locking means under the effect of a manual force exerted on said first coupling
means at the end of injection,

- third elastic return means aiming at moving part of said locking
means from its locked position to its unlocked position.

In an embodiment of the invention, the injection assistance device
further comprises :

- at least one ring receiving at least partially the proximal region of
said body, said ring being coupled to said body and being movable with respect
to said grasping means,

- at least one annular rim coupled to said ring at least from the
initial position to the insertion position of said body,

- said actuating means and said protection means being
confounded as a single sleeve said first retaining means are formed partly on
said grasping means and partly by said annular rim, and said first deactivating
means are formed partly on said sleeve and partly on said grasping means.
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In an embodiment of the invention, said first retaining means are
under the form of at least one flexible leg formed on said grasping means and
said annular rim, said flexible leg being engaged in said annular rim in the initial
position of said body, and

- said first deactivating means are under the form of a projection
formed at the distal end of said sleeve, said projection cooperating with said
flexible leg when distal force is exerted on said grasping means, so as to allow
the deformation of said flexible leg and the disengagement of said flexible leg
from said annular rim, thereby freeing said ring coupled to said body and
realizing insertion.

In an embodiment of the invention, said locking means are formed
partly on said ring and partly by said annular rim, and said releasing means are
formed partly on said ring and partly on said first coupling means.

In an embodiment of the invention, said locking means is under the
form of said annular rim and at least one flexible skirt formed on said ring, said
flexible skirt being engaged in said annular rim in the injection position, and
said releasing means is under the form of a distal skirt formed on said first
coupling means, said distal skirt cooperating with said flexible skirt under the
action of a distal force exerted on said first coupling means at the end of
injection, so as to deform said flexible skirt and disengage said flexible skirt
from said annular rim and thereby unlock said second deactivating means and
authorize their further triggering by release of said distal force exerted on said
grasping means.

In an embodiment of the invention, the injection assistance device
further comprises :

- second coupling means being designed for coupling said first
coupling means to said ring at least from said end of injection position to said
protection position,

- at least one gasket, said gasket being coupled to said first
coupling means from said end of injection position to said protection position,

- said second retaining means being formed partly by said gasket
and partly on said grasping means,

- said second deactivating means being formed partly on said first
coupling means and partly on said grasping means.

In an embodiment of the invention, said second retaining means
are under the form of said gasket and of a flexible teeth formed at the proximal
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end of said grasping means, said gasket being engaged in said flexible teeth in
said end of injection position,

- said second deactivating means comprise a bevel formed on said
first coupling means, said bevel cooperating with said flexible teeth, under
release of said distal force exerted on said grasping means, so as to deform
said flexible teeth and disengage said gasket from said flexible teeth, thereby
releasing said second retaining means and allowing said protection means to
move in its protection position.

In an embodiment of the invention, said first elastic return means
and said second elastic return means are under the form of a single helicoidal
spring.

In an embodiment of the invention, said first elastic return means,
said second elastic return means and said third elastic return means are under
the form of a single helicoidal spring.

In an embodiment of the invention, the injection assistance device
further comprises second arresting means designed for at least limiting the
translation of said protection means with respect to said body, in the protection
position.

The present invention also relates to an injection set for injecting a
product into an injection site, the said injection set comprising at least:

- an injection device comprising at least:

- a hollow body intended to receive a product that is to be injected,
the said body being equipped with a hollow injection needle intended, during a
first phase known as the insertion phase, to penetrate an injection site and,
during a second phase known as the injection phase, to channel the said
product from the said body towards the said injection site,

- at least one piston plunger housed in a more or less sealed
manner in the said body and intended to be moved in the distal direction by
movement means in the said injection phase during which it drives the said
product through the said needle,
characterized in that it comprises at least an injection assistance device for
assisting with the injection device as described hereinabove.

In one embodiment of the invention, the injection set is in the form
of a kit that can be assembled prior to use.
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The advantages and different embodiments of the invention will
appear more clearly from the description that follows and from the
accompanying drawings in which :

- figures 1 to 6 are side cross section views of an injection
assistance device according to the invention in the following respective
positions: before use, before insertion, before insertion with the deactivation of
the first retaining means, 1 in the insertion position, in the insertion position with
the deactivation of the second retaining means, in the protection position,

- figures 7 to 9 are a cross section views of a variant of an injection
assistance device of the invention in the following respective positions: before
use, in the insertion position, in the insertion position showing the release of the
locking means, in the insertion position at the moment of the deactivation of the
second retaining means,

- figure 11 is a cross section view of figure 10 along line AA,

- figure 12 is a cross section view of the injection assistance device
of figure 7 in the protection position.

In reference to figures 1 to 6, is represented an injection assistance
device 1 according to the invention, intended to be used with an injection
device 3 for administering via injection a product 25 into an injection site 27.
The injection device 3 comprises a hollow body 2 for receiving the product 25
to be injected. The body 2 is provided at its tip 23 with an injection needle 7
intended to penetrate the injection site 27 as shown on figure 4.

A piston plunger 26, as shown on figure 2, is housed in the body 2,
said piston plunger 26 being able to be moved, by a plunger rod 20, in the
example shown, in axial translation with respect to said body 2, in order to push
said product 25 towards the distal end of said body 2 and therefore realize
injection, as shown on figures 4 and 5.

The injection assistance device 1 of figures 1 to 6 comprises
grasping means, under the form of an outer sleeve 6 in the example shown,
which receives the body 2. In the example shown on figures 1 to 8, the outer
sleeve 6 is made of two parts, a proximal part 6a and a distal part 6b but
alternatively said outer sleeve 6 could be one single integral part. Said body 2
is axially movable relative to said outer sleeve 6 from an initial position, in
which the needle 7 is not exposed over the totality of its length, as shown on
figures 1-3, to an insertion position, distally spaced relative to said initial
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position, in which said needle 7 is exposed by a predetermined insertion length
L, as shown on figure 4.

The outer sleeve 6 comprises, more or less in its middle region on
the example shown, a portion of larger diameter 10 defining an inner recess 11,
first angled abutting surfaces 41 and second angled abutting surfaces 42. Said
outer sleeve 6 further comprises at least two flexible projections 12 defined on
the inner wall of its proximal end.

The injection assistance device 1 of figures 1 to 6 further comprises
actuating means, represented by an intermediate sleeve 4 in the example
shown. Said intermediate sleeve 4 is received within said outer sleeve 6 and
comprises a bearing surface 5 at its distal end, said bearing surface 5 being
intended to bear on the injection site 27 as shown on figure 3. Said
intermediate sleeve 4 is able to move relative to said outer sleeve 6 from a rest
position, shown on figure 2 to a bearing position, as shown on figure 3.

The intermediate sleeve 4 is provided at its distal end with at least
two flexible legs 13 and at its proximal end with at least two other flexible legs
16, which, in the initial position, bear on the inner wall of said outer sleeve 6
and, in the rest position, cooperate with said first angled abutting surfaces 41.
The function of these legs will be explained hereinbelow.

The injection assistance device 1 of figures 1 to 6 further comprises
an inner sleeve 8 received within said intermediate sleeve 4. Said inner sleeve
8 is able to move axially relative to said body 2 from an injection position, in
which the needle 7 is exposed, as shown on figure 4, to a protection position, in
which said inner sleeve 8 covers said needle 7, as shown on figure 6.

In the insertion and injection positions shown on figures 1 to 5, said
inner sleeve 8 is coupled to said body 2 by means of a ring 17 in which a
proximal flange 18 of said body 2 is clipped. The ring 17 comprises, at its distal
end, at least two flexible teeth 19 which are engaged in at least two
corresponding stops 21 formed at the proximal end of said inner sleeve 8, from
the initial position to the insertion position, as shown on figures 1 to 4. In the
initial position as shown on figure 1, said flexible teeth 19 bear radially on an
inner longitudinal wall 22 formed on the outer sleeve 6. In the rest position
flexible teeth 19 are designed to cooperate with said second angled abutting
surfaces 42 as explained hereinbelow.

The inner sleeve 8 comprises a radial rim 14 formed on its outer
surface. As shown on figure 1, an helicoidal spring 9 is placed between the
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outer sleeve 6 and the inner sleeve 8 : in the initial position, as shown on figure
1, said spring 9 is under tension, its proximal end bearing on a radial stop 15
formed on the inner wall of the proximal part 6a of said outer sleeve 6 and its
distal end bearing on said radial rim 14 of the inner sleeve 8.

The injection operation will now be explained in reference to figures
1t06.

The user is provided with the assistance injection device 1 of the
invention as shown on figure 1. In this position, the needle 7 is preferably
covered by a protection cap 24 that the user removes before use. In this initial
position, the body 2 is clipped in the ring 17 via its flange 18, said ring 17 being
engaged with the inner sleeve 8 by engagement of its flexible teeth 19 in said
stops 21 of the inner sleeve 8.

The body 2 is therefore maintained in its initial position by
engagement of said radial rim 14 of the inner sleeve 8 with the flexible legs 16
of said intermediate sleeve 4, under the action of said helicoidal spring 9 which
is under tension, said flexible legs 16 bearing radially on the inner wall of said
outer sleeve 6.

Once the user has removed the protection cap 24, he can purge
the injection device 3 by holding the injection assistance device 1 and pushing
distally on the plunger rod 20. Once the purge is done, the user can carry on
the distal movement of the plunger rod 20 to adjust the dose to be injected by
expelling the product 25 in excess.

In order to perfom the injection, the user grasps the injection
assistance device 1 via the outer sleeve 6 and he applies said injection
assistance device 1 on the injection site 27 via the bearing surface 5 of said
intermediate sleeve 4, as shown on figure 2. In this position, the needle 7 is
covered by said intermediate sleeve 4.

As shown on figure 3, the user further exerts a distal force on said
outer sleve 6, causing the intermediate sleeve 4 to move proximally relative to
said outer sleeve 6, from a rest position, shown on figure 2, to a bearing
position, shown on figure 3. This movement causes the distal translation of the
recess 11 relative to said intermediate sleeve 4 and the flexible legs 16 are
then deformed radially in the outward direction by said angled abutting surfaces
41, thereby freeing the radial rim 14, as shown on figure 3. The radial rim 14 is
pushed distally by the spring 9, which tends to come back to its rest position,
drawing altogether the inner sleeve 8, the ring 17 and the body 2, until the tip
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23 of said body 2 enters in contact with the injection site 27, realizing the
insertion of the needle 7 as shown on figure 4. In this insertion position, the
needle 7 is inserted in the injection site 27 on a predetermined length L and the
insertion depth L is directly linked with the length of the needle 7.

In another first embodiment not shown of the invention, the
intermediate sleeve 4 is provided with internal abutments designed to stop the
inner sleeve 8 in the insertion position before contact of the tip 23 with the
injection site 27. In this case, the insertion depth L is not directly linked with the
needle length.

In another second embodiment not shown of the invention, during
the injection, the extremity of the inner sleeve 8 is in contact with the injection
site 27, allowing a gap between the injection site 27 and the tip 23. In this case,
the insertion depth depends on the difference between this gap and the needle
7 length.

According to figure 3, during the distal movement of the inner
sleeve 8, the ring 17 and the body 2, the flexible projections 12 have allowed
the passage in the distal direction of the ring 17. As shown on figure 4, the
return of the ring 17 and by consequence of the body 2 in the proximal direction
is now hindered by the distal surfaces of the flexible projections 12 : this allows
the user to complete a vein test, that is to say to check whether the needle 7 is
in contact with a vein or not, by withdrawing the plunger rod 20 to determine
whether some blood is drawn or not, without having to remove the needle 7
from the injection site 27.

The automatic insertion of the needle 7 according to the invention
allows a reproductible length of insertion. The handling of the injection
assistance device 1 is very simple for the user who does not have to check
manually the insertion length.

As can be seen from figure 4, a gap 201 is present between the
ring 17 and the second angled abutting surfaces 42. Moreover, the spring 9 is
in a partially expanded state.

As seen before, the automatic insertion of the needle 7 according to
the invention allows a reproductible insertion length L. The handling of the
injection assistance device 1 is very simple for the user who does not have to
check manually the insertion length L.

Once the needle 7 is inserted, the combination of the gap 201 (see
figure 4) between the ring 17 and the second angled abuting surfaces 42 plus
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the remaining possible extension of the spring 9 prevent the needle insertion
length L modification, if the user inadvertantly slightly removes the pressure on
the outer sleeve 6. This enables to ensure the injection of the product 25 at the
right insertion depth L.

On the contrary, if during the injection step, the user increases the
distal pressure he exerts on the outer sleeve 6 when applying it on the injection
site 27, causing thereby a limited distal movement of said outer sleeve 6, then
the spring 9, because it is in a partially expanded state and thanks to the
presence of the space 202 (see figure 4) between the radial stop 15 of the
outer sleeve 6 and the radial rim 14 of the inner sleeve 8, coupled to the body
2, is allowed to dampen said distal movement by being compressed, thereby
maintaining the needle 7 at a constant insertion length, namely its
predetermined insertion length L.

The influence of any increase or release of the distal pressure
exerted by the user on the outer sleeve 6 during the injection step is therefore
neutralized by the presence of the spring 9 in a partially expanded state.

After the needle 7 is inserted, the user proceeds manually with the
injection of the product 25 by pushing distally on the plunger rod 20.

According to the injection assistance device 1 shown on figures 1 to
6, in order to adjust the dose of product 25 to be injected, the user may decide
to stop the injection at any time without taking any risk of accidental needlestick
injury when he removes the injection assistance device 1 from the injection site
27.

Indeed, when the user has decided that enough product 25 is
injected, or at the end of injection, as shown on figure 5, the user removes the
injection assistance device 1 from the site of injection 27. By this action, the tip
23 of said body 2 is no longer retained by the injection site 27. The body 2,
which is coupled to the ring 17 and to the inner sleeve 8 is therefore drawn
distally under the action of the spring 9, which tends to come back to its rest
position. During this distal translation, the flexible teeth 19 move distally with
respect to said inner longitudinal wall 22 of said outer sleeve 6, until they
contact the second angled abutting surfaces 42. Then, the flexible teeth 19 are
deformed radially in the outward direction by the second angled abutting
surfaces 42, as shown on figure 5, and they free said stops 21 in which they
were previously engaged.
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The inner sleeve 8 is therefore released from said ring 17 and said
body 2, and is drawn distally by said spring 9, which tends to come back to its
rest position, until said inner sleeve 8 covers the needle 7, thereby realizing the
protection of said needle 7, as shown on figure 6.

As described before, with the injection assistance device 1, the
user does not have necessarily to inject all the product 25 remaining in the
body after the purge to ensure that the needle 7 will be automatically covered
by the inner sleeve. Indeed, the triggering of the safety features does not rely
on the displacement of the plunger rod 20.

In the protection position, as shown on figure 6, the inner sleeve 8
is prevented from returning back in the proximal direction by means of flexible
legs 13 of the intermediate sleeve 4 which are engaged with said radial rim 14,
the intermediate sleeve 4 abutting againts the proximal part of the outer sleeve
6.

The injection assistance device 1 is therefore perfectly safe for the
user and risks of accidental needlestick injuries are prevented.

In reference to figures 7 to 12, is represented another variant of an
injection assistance device 1 according to the invention. The references
designating the same elements as in figures 1 to 6 have been maintained. The
injection assistance device 1 of figures 7-12 is intended to be used with an
injection device 3 for injecting a product 25 into an injection site 27. The
injection device 3 comprises a hollow body 2 for receiving the product 25 to be
injected. The body 2 is provided at its tip 23 with an injection needle 7 intended
to penetrate the injection site 27 as shown on figure 8.

A piston plunger 26 is housed in the body 2, said piston plunger 26
being able to be moved, by a plunger rod 20, in the example shown, in axial
translation with respect to said body 2, in order to push said product 25 towards
the tip 23 of said body 2 and therefore realize injection, as shown on figures 8
and 9.

The injection assistance device 1 of figures 7 to 12 comprises an
outer sleeve 28 which partially receives the body 2. Said body 2 is axially
movable relative to said outer sleeve 28 from an initial position, in which the
needle 7 is not exposed, as shown on figure 7, to an insertion position, distally
spaced relative to said initial position, in which said needle 7 is exposed by a
predetermined insertion length L, as shown on figures 8 and 9.
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The outer sleeve 28 is formed of a single piece having a proximal
region 28a and a distal region 28b. The distal end of said proximal region 28a
is provided with at least two flexible legs 29 and the proximal end of said
proximal region 28a is provided with at least two flexible teeth 30 shown on
figure 11.

The injection assistance device 1 of figures 7 to 12 further
comprises an inner sleeve 31, having a proximal region 31a and a distal region
31b of lesser diameter than said proximal region 31a, said proximal region 31a
being connected to said distal region 31b by a radial wall 31c. Said proximal
region 31a is received partially within said outer sleeve 28 and comprises, at its
proximal end, two proximal projections 32. Said inner sleeve 31 comprises a
bearing surface 5 at the distal end of its distal region 31b, said bearing surface
5 being intended to bear on the injection site 27 as shown on figures 8 and 9.

Said inner sleeve 31 is able to move relative to said outer sleeve 28
from a rest position, shown on figure 7 to a bearing position, as shown on figure
8.

The inner sleeve 31 is able to move axially relative to said body 2
from an injection position, in which the needle 7 is exposed, as shown on
figures 8 to 11, to a protection position, in which said inner sleeve 31 covers
said needle 7, as shown on figure 12.

The injection assistance device 1 of figures 7 to 12 further
comprises a ring 33 receiving partially the proximal region of said body 2, said
ring 33 being coupled to said body 2 by means of two prongs (not shown) that
clip a proximal flange 18 of said body 2.

Said ring 33 is provided with a flexible skirt 34 extending in the
distal direction and able to be deformed radially, said flexible skirt 34
comprising at its distal end a outer radial rim 35.

Said ring 33 is prolongated toward the distal direction and
surrounds the body 2.

The injection assistance device 1 of figures 7 to 12 further
comprises an annular rim 36 which is coupled to said ring 33 at least from the
initial position to the insertion position by contact on the radial rim 35.

The injection assistance device 1 of figures 7 to 12 also comprises
a plunger rod 20, the distal end of which is screwed to said piston plunger 26.
The plunger rod 20 is intended to be manually pushed in the distal direction to
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cause the axial translation of said piston plunger 26 in said body 2 in the distal
direction in order to realize injection.

Said plunger rod 20 comprises at its proximal end a head 37
provided with a distal skirt 38 extending longitudinally in the distal direction, the
proximal end of said head 37 being provided with an outer bevel 39.

The injection assistance device 1 of figures 7 to 12 also comprises
a gasket 40 which is coupled to said plunger rod 20 from the end of injection
position to the protection position, as shown on figures 11 and 12.

An helicoidal spring 9 is placed between the outer sleeve 28 and
the ring 33 : in the initial position, as shown on figure 7, said spring 9 is under
tension, its proximal end bearing on the distal surface of said gasket 40 and its
distal end bearing on the proximal surface of said annular rim 36.

The injection operation will now be explained in reference to figures
7 to 12.

The injection assistance device 1 of the invention is provided to the
user in its initial position shown on figure 7. In this initial position, the body 2 is
clipped in the ring 33 via its flange 18. Said body 2 is therefore maintained in its
initial position by the fact that said ring 33 is engaged with the outer sleeve 28
by cooperation of said flexible skirt 34, said annular rim 36, said flexible leg 29
and said spring 9.

As appears from figure 7, in the initial position, the needle 7 is
covered by said inner sleeve 31, in particular by said distal region 31b of said
inner sleve 31.

The user grasps the injection assistance device 1 by the outer
sleeve 28, for example by its distal region 28b, and he applies said injection
assistance device 1 on the injection site 27 via the bearing surface 5 of said
inner sleeve 31.

As shown on figure 8, the user further exerts a distal force on said
outer sleve 28, causing the inner sleeve 31 to move proximally relative to said
outer sleeve 28, from a rest position, shown on figure 7, to a bearing position,
shown on figure 8. This movement causes the distal translation of the flexible
legs 29 which come in contact with said proximal projections 32 of said inner
sleeve 31. The flexible legs 29 are therefore caused to deform radially in the
outward direction, as shown on figure 8, thereby freeing the annular rim 36.
The annular rim 36 is pushed distally by the spring 9, which tends to come back
to its rest position, drawing with him the ring 33 and the body 2, until the tip 23
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of said body 2 enters in contact with the injection site 27, realizing the insertion
of the needle 7 as shown on figure 8. In this insertion position, the needle 7 is
inserted in the patient on a predetermined insertion length L.

In another first embodiment of the invention not shown, the inner
sleeve 31 is provided with internal abutments designed to stop the ring 33 in
the insertion position before contact of the tip 23 with the injection site 27. In
this case, the insertion depth L is not directly linked with the length of the
needle 7.

In another second embodiment not shown of the invention, during
the injection, the extremity of the inner sleeve 8 is in contact with the injection
site 27, allowing a gap between the injection site 27 and the tip 23. In this case,
the insertion depth L depends on the difference between this gap and the
needle 7 length.

As seen before, the automatic insertion of the needle 7 according to
the invention allows a reproductible insertion length L. The handling of the
injection assistance device 1 is very simple for the user who does not have to
check manually the insertion length L.

Once the needle 7 is inserted, the combination of the gap 201
between the outer sleeve 28 and the inner sleeve 31 plus the remaining
possible extension of the spring 9 prevent the needle insertion length L
modification, if the user inadvertantly slightly removes the pressure on the outer
sleeve 28. This enables to ensure the injection of the product 25 at the right
insertion depth L.

On the contrary, if during the injection step, the user increases the
distal pressure he exerts on the outer sleeve 28 when applying it on the
injection site 27, causing thereby a limited distal movement of said outer sleeve
28, then the spring 9, because it is in a partially expanded state and thanks to
the presence of the space 202 between the flexible legs 29 and the inner
sleeve 31, is allowed to dampen said distal movement by being compressed,
thereby maintaining the needle 7 at a constant insertion length, namely its
predetermined insertion length L.

The influence of any increase or release of the distal pressure
exerted by the user on the outer sleeve 28 during injection is therefore
neutralized by the presence of the spring 9 in a partially expanded state.

Once the needle 7 is inserted, the user proceeds manually with the
injection of the product 25 by pushing distally on the plunger rod 20. As
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appears from figure 8, the flexible skirt 34 of the ring 33 is engaged with said
annular rim 36 during the totality of the injection operation : in this way, even if
the user decides to remove the injection assistance device 1 from the injection
site 27 before the end of injection, that is to say before said piston plunger 26
has finished its course at the distal end of said body 2, then, the inner sleeve
31 remains in its injection position and does not cover the needle 7, thus
allowing the user to carry on the injection if desired.

At the end of injection, as shown on figure 9, when the piston
plunger 26 comes in contact with the distal end of said body 2, the distal force
exerted by the user on the plunger rod 20 causes the distal skirt 38 to come
into contact with said flexible skirt 34 of said ring 33 and to deform radially in
the inward direction said flexible skirt 34, thereby freeing said annular rim 36.

The annular rim 36 is pushed distally by the spring 9, which tends
to come back to its rest position, until it is stopped by the proximal surface of
the radial wall 31c connecting said proximal region 31a to said distal region 31b
of said inner sleeve 31.

The user then maintains the outer sleeve 28 while continuing to
apply a distal force on said plunger rod 20 as shown on figures 10 and 11. By
this action, the bevels 39 of said plunger rod 20 come into contact with the
flexible teeth 30 formed at the proximal end of said outer sleeve 28 and cause
the radial deformation of said teeth in the outward direction, thereby freeing
said gasket 40.

The user then removes the injection assistance device 1 from the
injection site 27, as shown on figure 12. Said spring 9 then tends to come back
to its rest position and pushes proximally on said gasket 40. Said gasket 40
pushes proximally on the head 37 of said plunger rod 20 which therefore draws
said body 2 in the proximal direction, untii said needle 7 is completely
withdrawn within said inner sleeve 31 as shown on figure 12.

The injection assistance device 1 of the invention allows the
administration of the product 25 via injection in a very safe way. Moreover, it
makes it possible to control and maintain the insertion depth of the needle 7 in
the injection site 27 during the injection.

In addition, the injection sets and the injection assistance devices
according to the invention enable the user to adjust the dose to be injected
before proceeding with any injection step and/or to perform a vein test to
prevent injection in the vein.



10

WO 2006/123251 PCT/1B2006/001709

20

Furthermore, with the first embodiment of the invention described,
the injection sets and the injection assistance devices enable the user to not
inject all the product 25 contained in the barrel before withdrawing the injection
assistance device 1 from the injection site 27 and, despite the fact that the
plunger rod 20 is not at the end of its course in the body 2, allow automatic
triggering of the safety by said withdrawal.
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CLAIMS

1. Injection assistance device (1) for an injection device (3) for
administering via injection a product (25) into an injection site (27), this injection
device (3) comprising at least:

- one hollow body (2) intended to receive a product (25) that is to
be injected, and provided at its distal end (23) with at least one hollow injection
needle (7) intended to penetrate the injection site (27),

- one piston plunger (26) housed in said body (2), said piston
plunger (26) being able to be moved in axial translation with respect to said
body (2), in order to push said product (25) towards said distal end (23) of said
body (2) and thus realize injection,

- grasping means (6; 28) intended to receive, at least partially, said
body (2), and being arranged in such a way as to allow the axial mobility of said
body (2) relative to said grasping means (6; 28) at least from an initial position,
in which said needle (7) is not exposed over the totality of its insertion length, to
an insertion position, distally spaced relative to said initial position, in which
said needle (7) is exposed by a predetermined insertion length L, said grasping
means (6; 28) being coupled to at least first elastic return means (9) aiming at
moving said body (2) at least from its initial position to its insertion position,

- first retaining means (14, 16; 29, 36) of said body (2) in its initial
position,

- first deactivating means (11, 16; 29, 32) arranged in such a way
as to deactivate said first retaining means (14, 16; 29, 36) and allow the
movement of said body (2) to its insertion position,

characterized in that it further comprises at least:

- actuating means (4; 31) provided with a bearing surface (5)
intended to bear on said injection site (27), said actuating means (4; 31) being
able to, under the action of a distal force exerted on said grasping means (6;
28), move relative to said grasping means (6; 28) from at least a rest position to
a bearing position, proximally spaced relative to said rest position, and cause,
during this movement, via the first deactivation means (11, 16; 29, 32), the
deactivation of the first retaining means (14, 16; 29, 36), and

- first coupling means (20), designed to be coupled to said piston
plunger (26) and to be manually operated so as to cause said axial transiation
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of said piston plunger (26) in said body (2) and thereby perform the injection of
said product (25).

2. Injection assistance device (1) according to claim 1,
characterized in that it is arranged in such a way that, in the insertion position,
said grasping means (6; 28) are separated from said body (2), or from an
element (31) coupled to said body (2) at least in said insertion position, by a
gap (201) that allows the said grasping means (6; 28) to move with respect to
said body (2), when distal pressure exerted on said grasping means (6; 28) is
released.

3. Injection assistance device (1) according to claim 2,
characterized in that it is arranged in such a way that, in the insertion position,
said grasping means (6; 28) are separated from said body (2) or from an
element (31) coupled to said body (2) at least in said insertion position, by a
space (202) that allows the said grasping means (6; 28) to move with respect to
said body (2), when distal pressure exerted on said grasping means (6; 28) is
increased.

4. Injection assistance device (1) according to any of the preceding
claims, characterized in that it further comprises at least:

- protection means (8; 31) intended to receive, at least partially,
said body (2), and being arranged in such a way as to allow the axial mobility of
said body (2) relative to said protection means (8; 31) at least from an injection
position, in which said needle (7) is exposed, and a protection position, in which
said protection means (8; 31) covers at least partially said needle (7),

- said protection means (8; 31) being coupled to second elastic
return means (9) aiming at moving said protection means (8; 31) from said
injection position to said protection position,

- second retaining means (19, 21; 30, 40) of said protection means
in its injection position,

- second deactivating means (19, 22; 30, 39) arranged in such a
way as to be able to deactivate said second retaining means (19, 21; 30, 40)
and authorize the movement of said protection means (8; 31) from its injection
position to its protection position.

5. Injection assistance device (1) according to claim 4 characterized
in that said second deactivating means (19, 22; 30, 39) are designed to
deactivate said second retaining means (19, 21; 30, 40) under release of said
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distal force exerted on said grasping means (6; 28) against the injection site
(27).

6. Injection assistance device (1) according to claim 4 characterized
in that said second deactivating means (19, 22; 30, 39) are designed to
deactivate said second retaining means (19, 21; 30, 40) under additional distal
pressure applied on the plunger rod (26) at the end of the injection.

7. |Injection assistance device (1) according to claim 1,
characterized in that it further comprises first arresting means (12) designed to
prevent the translation of said body (2) in the proximal direction within said
grasping means (6), when said body (2) is in its insertion or protection
positions.

8. Injection assistance device (1) according to the preceding claim,
characterized in that said first arresting means comprises at least one flexible
projection (12) located on said grasping means (6) or linked to said body (2),
said flexible projection (12) allowing, by its deformation, the passage in the
distal direction of said body (2) from its initial position of said body (2) to its
insertion position and preventing its return in the proximal direction when said
body (2) is in the insertion position.

9. Injection assistance device (1) according to the preceding claim,
characterized in that it further comprises at least one ring (17) receiving at least
partially the proximal region of said body (2), said ring (17) being coupled to
said body (2) and being movable with respect to said grasping means (6), at
least one of said ring (17) and grasping means (6) comprising said flexible
projection (12).

10. Injection assistance device (1) according to claim 8
characterized in that

- said second retaining means (19, 21) are being formed partly on
said ring (17) and partly on said protection means (8), and

- said second deactivating means (19, 22) are being formed partly
on said ring (17) and partly on said grasping means (6).

11. Injection assistance device (1) according to claim 8
characterized in that :

- said second retaining means (19, 21) are being formed partly on
said ring (17) and partly on said protection means (8), and

- said second deactivating means (19, 22) are being formed partly
on said ring (17) and partly on said first coupling means (20).
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12. Injection assistance device (1) according to claim 10 or 11,
characterized in that said second retaining means comprise at least one flexible
teeth (19), formed on said ring (17) or protection means (8), and at least one
stop (18), formed respectively on said protection means (8) or ring (17), said
flexible teeth (19) being engaged in said stop (18) in the injection position of
said protection means (8).

13. Injection assistance device (1) according to claims 10 and 12,
characterized in that said second deactivation means (19, 22) comprise at least
a second angled abutting surface (41) on said grasping means (6), said second
angled abutting surface (41) cooperating with said flexible teeth (19), when
distal force exerted on said grasping means (6) is released and spring (9)
pushes the ring (17) distally, so as to allow deformation of said flexible teeth
(19) and disengage said flexible teeth (19) from said stop (18), thereby freeing
said protection means (8).

14. Injection assistance device (1) according to claims 11 and 12,
characterized in that said second deactivation means (19, 22) comprise at least
a second angled abutting surface (41) on said first coupling means (20), said
second angled abutting surface (41) cooperating with said flexible teeth (19),
when distal force exerted on said first coupling means (20) is increased, so as
to allow deformation of said flexible teeth (19) and disengage said flexible teeth
(19) from said stop (18), thereby freeing said protection means (8).

15. Injection assistance device (1) according to any of claims 4 to
14, characterized in that said protection means (8) being coupled to said body
(2) at least from the initial position to the insertion position of said body (2), said
first retaining means (14, 16) are formed partly on said protection means (8)
and partly on said actuating means (4), and said first deactivating means (11,
16) are formed partly on said grasping means (6) and partly on said actuating
means (4).

16. Injection assistance device (1) according to any of claims 4 to
14, characterized in that said first retaining means are formed partly by said
grasping means (6, 28) and by said ring (17, 33), and said first deactivating
means are formed partly by said actuating means (31) and by said grasping
means (6, 28) or ring (17, 33).

17. Injection assistance device (1) according to claim 15 or 16,
characterized in that said first retaining means comprise at least a flexible leg
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(16) and a radial rim (14) , said flexible leg (16) being engaged in said radial rim
(14) in the initial position of said body (2), and

- said first deactivating means comprise at least a first angled
abuiting surface (41) formed on said grasping means (6), said first angled
abutting surface (41) cooperating with said flexible leg (16) when distal force is
exerted on said grasping means (6), so as o allow the deformation of said
flexible leg (16) and the disengagement of said flexible leg (16) from said radial
rim (14), thereby freeing said body (2) and realizing insertion.

18. Injection assistance device (1) according to claims 17,
characterized in that said flexible leg (16) is formed on said actuating means (4)
or on said protection means (8) and radial rim (14) is formed respectively on
said protection means (8) or on said actuating means (4).

19. Injection assistance device (1) according to claims 17,
characterized in that it comprises an inner sleeve (8) designed to receive said
body (2), said inner sleeve (8) being movable in regards to said actuating
means (31), said flexible leg (16) being formed on said actuating means (4) or
on said inner sleeve (8) and radial rim (14) being formed respectively on said
inner sleeve (8) or on said actuating means (4).

20. Injection assistance device (1) according to any of claims 4 to
19, characterized in that said grasping means (6) is elongated in the distal
direction, so as to cover said protection means (8), at least in the initial and
insertion positions.

21. Injection assistance device (1) according to claim 4,
characterized in that it further comprises at least:

- locking means (34, 36) of said second deactivating means (30,
39), arranged in such a way as to prevent the triggering of said second
deactivating means (30, 39) in the injection position, at least part of said locking
means (36) being movable within said actuating means (31) from a locked
position to an unlocked position,

- releasing means (34, 38) arranged in such a way as to release
said locking means (34, 36) under the effect of a manual force exerted on said
first coupling means (20) at the end of injection,

- third elastic return means (9) aiming at moving part of said locking
means (36) from its locked position to its unlocked position.

22. Injection assistance device (1) according to claim 21,
characterized in that it further comprises :
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- at least one ring (33) receiving at least partially the proximal
region of said body (2), said ring (33) being coupled to said body (2) and being
movable with respect to said grasping means (28),

- at least one annular rim (36) coupled to said ring (33) at least from
the initial position to the insertion position of said body (2),

- said actuating means and said protection means being
confounded as a single sleeve (31), said first retaining means are formed partly
on said grasping means (28) and partly by said annular rim (36), and said first
deactivating means are formed partly on said sleeve (31) and partly on said
grasping means (28).

23. Injection assistance device (1) according to the preceding
claim, characterized in that said first retaining means are under the form of at
least one flexible leg (29) formed on said grasping means (28) and said annular
rim (36), said flexible leg (29) being engaged in said annular rim (36) in the
initial position of said body (2), and

- said first deactivating means are under the form of a projection
(32) formed at the distal end of said sleeve (31), said projection (32)
cooperating with said flexible leg (29) when distal force is exerted on said
grasping means (28), so as to allow the deformation of said flexible leg (29)
and the disengagement of said flexible leg (29) from said annular rim (36),
thereby freeing said ring (33) coupled to said body (2) and realizing insertion.

24. Injection assistance device (1) according to the preceding
claim, characterized in that,

- said locking means (34, 36) are formed partly on said ring (33)
and partly by said annular rim (36), and

- said releasing means (34, 38) are formed partly on said ring (33)
and partly on said first coupling means (20).

25. Injection assistance device (1) according to the preceding
claim, characterized in that said locking means is under the form of said
annular rim (36) and at least one flexible skirt (34) formed on said ring (33),
said flexible skirt (34) being engaged in said annular rim (36) in the injection
position, and

- said releasing means is under the form of a distal skirt (38) formed
on said first coupling means (20), said distal skirt (38) cooperating with said
flexible skirt (34) under the action of a distal force exerted on said first coupling
means (20) at the end of injection, so as to deform said flexible skirt (34) and
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disengage said flexible skirt (34) from said annular rim (36) and thereby unlock
said second deactivating means (30, 39) and authorize their further triggering
by release of said distal force exerted on said grasping means (28).

26. Injection assistance device (1) according to the preceding
claim, characterized in that it further comprises :

- second coupling means being designed for coupling said first
coupling means (20) to said ring (33) at least from said end of injection position
to said protection position,

- at least one gasket (40), said gasket (40) being coupled to said
first coupling means (20) from said end of injection position to said protection
position,

- said second retaining means (30, 40) being formed partly by said
gasket (40) and partly on said grasping means (28),

- said second deactivating means (30, 39) being formed partly on
said first coupling means (20) and partly on said grasping means (28).

27. Injection assistance device (1) according to the preceding
claim, characterized in that said second retaining means are under the form of
said gasket (40) and of a flexible teeth (30) formed at the proximal end of said
grasping means (28), said gasket (40) being engaged in said flexible teeth (30)
in said end of injection position,

- said second deactivating means comprise a bevel (39) formed on
said first coupling means (20), said bevel (39) cooperating with said flexible
teeth (30), under release of said distal force exerted on said grasping means
(28), so as to deform said flexible teeth (30) and disengage said gasket (40)
from said flexible teeth (30), thereby releasing said second retaining means
and allowing said protection means (31) to move in its protection position.

28. Injection assistance device (1) according to any of claims 4 to
28, characterized in that said first elastic return means and said second elastic
return means are under the form of a single helicoidal spring (9).

29. Injection assistance device (1) according to any of claims 21 to
28, characterized in that said first elastic return means, said second elastic
return means and said third elastic return means are under the form of a single
helicoidal spring (9).

30. Injection assistance device (1) according to any of claims 4 to
29, characterized in that it further comprises second arresting means (13)
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designed for at least limiting the translation of said protection means (8) with
respect to said body (2), in the protection position.

31. Injection set (100) for injecting a product (25) into an injection
site (27), the said injection set (100) comprising at least an injection device (3)
comprising at least:

- a hollow body (2) intended to receive a product (25) that is to
be injected, the said body (2) being equipped with a hollow injection needle (7)
intended, during a first phase known as the insertion phase, to penetrate an
injection site (27) and, during a second phase known as the injection phase, to
channel the said product (25) from the said body (2) towards the said injection
site (27),

- at least one piston plunger (26) housed in a more or less
sealed manner in the said body (2) and intended to be moved in the distal
direction by movement means in the said injection phase during which it drives
the said product (25) through the said needle (7),
characterized in that it comprises at least an injection assistance device (1) for
assisting with the injection device (3) according at least to Claim 1.

32. Injection set (100) according to Claim 31, characterized in that it
is in the form of a kit that can be assembled prior to use.



WO 2006/123251 PCT/1B2006/001709

6a

22 19
1N
10 ¥

WA S ., W

2 22 2 L 2 L

?« ANAVAVANA NN MNANAVMANU LAY AN
///4// .

NS
w

L Ll AL
SR ES

<

SUBSTITUTE SHEET (RULE 26)



PCT/1B2006/001709

VAT VS WSS
A WA LAY Y

1L L v.va

— NS

[

SUBSTITUTE SHEET (RULE 26)

Ll dl L2
— .

WAV \\N»\ANW\mmmm\\k ANAT S & A AV A
AN AT RS LLS CE R RN ALY SABNNN N
Sttt B S A A A S A AR BN NN N AN DNNA SO S SISO SRR TN
s VA SO A S ST A VAV A A

WO 2006/123251

77
/

7T




PCT/1B2006/001709

3/6

Of
o T O .
_— N - ([dm ]
~I- S Smen—
Ny SR <3
N, ) Zz L s 2 3
I W 0 A O N W O N O MU WSO W Y Y AR TANAN AL .
TT T T Il T e
VAT A 5\ m “
th/ AY AN Y ,\!Vﬂ}/\r T SN SN /IA\///.HI/ AMAYRAWAN AN LA SR
C e N
.— - 5 8
\ 0o o~
-

WO 2006/123251

YA v /7 /- 4 AN AV
NN SN NSNS NNNN NN AN ARV N S LAY A W N VA WA MY
== 5 ) N
> - \ Te)
Z A
a (Vs

SUBSTITUTE SHEET (RULE 26)



WO 2006/123251 PCT/1B2006/001709

37 a7

a4

JFE

>

-
=

)

NN

NN

8

1

40\3;
i=

) N O
: w
LA T
Qjagl 4
2T TIA
A KA T U W L W O Y W . 3 s
AT AV AT VR W
//JIJ DAY A4 ) y
Z 12
A i \\
Tz va 7

321

N/
31/ \¢
31b {11
(/- L1
/ #
W\:

N

23 |

N
5 |

SUBSTITUTE SHEET (RULE 26)



WO 2006/123251 PCT/1B2006/001709

B A
40 1) | 00
18 I I /‘f:{ 1
9Tk L/ ~739
291 l? ) Z”"‘/%ﬂgﬂz& :
344 =\l V9
Na AT | \Ei—38.
9 .28
N /1Y NEN
36t 1 Sel_28b
35 7 | I=EA
g I ~—-3%c
\g ’ i\ ?
Lo L
7| 1
1 2 B
] § 3L N~
31'/;; F?;E
R g 3
4
5 /27
f'/z—é/ / ////
A

SUBSTITUTE SHEET (RULE 26)



WO 2006/123251 PCT/IB2006/001709

6/6

| 4 10
100 L0 17 7777 /ﬁ; ' /
v 2V 1A%
37 39 30 9 °
2
28a, 18-t VESE
Ay B || N
/R 38 N INE ]
RPN 228 LHEN NI 28
Nl oae . 52 e’
i L 2—~8b 3a W, E | 28b
’ =t A V] a—N N \
\ y b ~—
36 X 3]c ] f:::\ N—21 N
36> Il |1k
N ’: 20 . /:/
gl ‘5?‘*20
3 W \
L.. df jt;\_z
1
31b v F:
N
3
1 Y r~f4—
n FI6.12
QL (g

SUBSTITUTE SHEET (RULE 26)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings

