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Description

Technical Field

[0001] The invention relates to a needle assembly and
a medicament delivery device comprising such a needle
assembly.

Background of the Invention

[0002] Administering an injection is a process which
presents a number of risks and challenges for users and
healthcare professionals, both mental and physical. Pre-
filled syringes with a syringe cartridge containing a se-
lected dosage of a medicament for administering the
medicament to a patient are known in the art. The car-
tridges may be stored in a blistered package so that they
are kept sterile until the time of use. The cartridges in-
clude a hollow injection needle that is in fluid communi-
cation with the medicament stored in the cartridge. Thus,
the injection needle can be clogged after a long-term stor-
age.
[0003] US 2012/0016300 A1 discloses a pen needle
for a drug delivery device including a hub and a needle
fixedly connected to the hub. An outer cover removably
receives the hub and the needle. A locking member locks
the hub and the needle in the outer cover. The hub may
have a colored portion visible to the user to indicate that
the needle has been used.
[0004] WO 2013/048310 A1 discloses a medicament
delivery device having an initial locked state, an interme-
diate priming state, and a medicament delivery state. The
medicament delivery device is configured such that indi-
vidual dose setting and activation of medicament delivery
is prevented until the cap at the proximate end of the
medicament delivery device is removed.
[0005] WO 2006/063124 A2 discloses an automatic in-
jection and retraction syringe having a medicine car-
tridge, an injection assembly, and a retraction assembly.
The retraction assembly is selectively securable to the
injection assembly to house the medicine cartridge. The
retraction assembly includes an end cap, a hypodermic
needle, a retraction spring, and an upper seal. The re-
traction spring is maintained in a partially compressed
condition between the needle hub and the end cap. The
upper seal is urged against a sealing surface by the re-
traction spring in the partially compressed condition to
form a hermetic seal. In some embodiments, the injection
assembly includes an injection spring, a plunger engaged
to the injection spring, and a safety element to prevent
the plunger from escaping the injection assembly if the
injection spring is released from the normally stressed
condition before the assemblies are secured to one an-
other.
[0006] There remains a need for an improved needle
assembly and an improved medicament delivery device
comprising such a needle assembly.

Summary of the Invention

[0007] It is an object of the present invention to provide
an improved needle assembly for a medicament delivery
device and an improved medicament delivery device
comprising such a needle assembly.
[0008] The object is achieved by a needle assembly
according to claim 1 and by a medicament delivery device
according to claim 15.
[0009] Exemplary embodiments of the invention are
given in the dependent claims.
[0010] A needle assembly comprises a needle having
a proximal tip and a distal tip; a needle hub coupled to
the needle; a body adapted to engage the needle hub
and a removable needle cap adapted to cover the distal
tip. Furthermore, the needle assembly comprises a re-
movable sealing element adapted to seal an open prox-
imal end of a compartment of the body including the prox-
imal tip in such a manner that the proximal tip is housed
in a sealed environment before use of the needle.
[0011] The provided needle assembly enables a reli-
able sealing of the double ended needle respectively for
the distal tip and the proximal tip in an initial position of
the needle assembly and an uneasy unsealing at the
same time. Here, the initial position describes a position
of the needle assembly with a sealed needle before use
of the needle. The needle assembly is engageable or
engaged with a medicament delivery device comprising
a cartridge containing a medicament. In the initial posi-
tion, the proximal tip of the needle is not in contact with
the medicament. Once the sealing element is removed,
the proximal tip is ready for piercing the cartridge. Thus,
the needle will remain sterile and clean until the beginning
of an injection process.
[0012] In an exemplary embodiment, the sealing ele-
ment is coupled to the needle cap such that the sealing
element is removable from the compartment when the
needle cap is removed from the distal tip. This provides
an easy priming of the needle assembly due to removing
the needle cap and the sealing element at the same time.
[0013] In an exemplary embodiment, the sealing ele-
ment comprises two sections, wherein one section is cou-
pled to the compartment and the other section is coupled
to the needle cap. The sections may be arranged per-
pendicular at least time limited, in particular when the
needle assembly is in the initial position.
[0014] In a further exemplary embodiment, the one
section coupled to the compartment is folded such that
the proximal tip is covered by two layers of the sealing
element. This enables an increased sealing of the com-
partment and thus of the proximal tip of the needle.
[0015] Furthermore, the other section coupled to the
needle cap is arranged outside the body and extending
parallel to a longitudinal axis of the needle assembly in
a distal direction, whereby the distal direction is directed
to a patient’s site.
[0016] Expediently, the sealing element is guidable out
of the body through at least one opening of the body
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when the needle cap is removed from the distal tip of the
needle. The opening may have dimensions that corre-
spond with dimensions of the sealing element. Other-
wise, the opening may be designed as an opened section
of the body having dimensions larger than the sealing
element. Furthermore, the proximal needle tip may be
sealed immediately before starting an injection process
without risking a contamination of the proximal needle
tip, e. g. by opening the needle assembly or exposing
the proximal needle tip in an external environment.
[0017] In an exemplary embodiment, the at least one
opening is arranged on a lateral surface of the body.
[0018] In an alternative embodiment, the at least one
opening is arranged on a distal surface of the body.
[0019] In an exemplary embodiment, the sealing ele-
ment includes a flexible foil. The flexible foil may be made
from a plastic material enabling a reliable sealing and
due to the flexible design an easy removal with less fric-
tion.
[0020] The connection of the sealing element and the
body may be realized by a sealing seam, wherein the
sealing seam joins at least an outer edge portion of the
sealing element with an edge portion of stem-like protru-
sion of the body arranged surrounding the proximal tip,.
The sealing seam may be manufactured by a heat sealing
process. The sealing seam enables a reliable sealing on
the one hand and, on the other hand, a removal of the
sealing element from the body may be performed with
little effort. Alternatively, the sealing element may be ad-
hesively bonded to the needle cap.
[0021] In an exemplary embodiment, the needle as-
sembly comprises a deflector element for guiding the
sealing element to the outside of the body during removal.
The deflector element deflects the sealing element in a
manner that it can be removed from the body with less
friction. For example, the deflector element is designed
as a deflection pulley having a rotating axis that is per-
pendicular to a longitudinal axis of the needle assembly,
whereby the removal movement of the sealing element
is facilitated by the rotating deflection pulley. Alternative-
ly, the deflector element may be designed as a polished
surface over which the sealing element slides during re-
moval. At least, the design of the deflector element de-
pends on the friction coefficient and stiffness of the seal-
ing element material.
[0022] The deflector may define the two sections of the
sealing element by dividing the sealing element into two
sections. Thus, a grip area of the sealing element can be
lead to the outside of the body in the direction of the
needle cap enabling a mechanical coupling of both com-
ponents.
[0023] According to this embodiment of the needle as-
sembly comprising the deflector element, the second
section may be arranged outside the body and extending
parallel to the longitudinal axis in a distal direction. The
two sections of the sealing element are divided by the
deflector element that deflects the sealing element in the
direction of the needle cap. Thus, a grip area of the seal-

ing element can be lead to the outside of the body in the
direction of the needle cap enabling a mechanical cou-
pling of both components.
[0024] The present invention further provides a medi-
cament delivery device that comprises a needle assem-
bly as it is described before. The medicament delivery
device is suitable for use as a pen-type device with an
automatic needle insertion and/or an automatic medica-
ment delivery.
[0025] Further scope of applicability of the present in-
vention will become apparent from the detailed descrip-
tion given hereinafter. However, it should be understood
that the detailed description and specific examples, while
indicating exemplary embodiments of the invention, are
given by way of illustration only, since various changes
and modifications within the scope of the invention will
become apparent to those skilled in the art from this de-
tailed description.

Brief Description of the Drawings

[0026] The present invention will become more fully
understood from the detailed description given herein be-
low and the accompanying drawings which are given by
way of illustration only, and thus, are not limitative of the
present invention, and wherein:

Figure 1 is a schematic longitudinal section of an ex-
emplary embodiment of a needle assembly
in an initial position,

Figure 2 is a schematic longitudinal section of the
needle assembly during removal of a needle
cap,

Figure 3 is a schematic longitudinal section of the
needle assembly in a final position,

Figure 4 is a schematic longitudinal section of another
exemplary embodiment of the needle as-
sembly in an initial position,

Figure 5 is a schematic longitudinal section of a fur-
ther exemplary embodiment of the needle
assembly in an initial position and

Figure 6 is a schematic view of a simplified embodi-
ment of a medicament delivery device.

[0027] Corresponding parts are marked with the same
reference symbols in all figures.

Detailed Description

[0028] In the present application, when the term "prox-
imal section/end" is used, this refers to the section/end
of the medicament delivery device M, or the sec-
tions/ends of the components thereof, which during use
of the medicament delivery device M is located the fur-
thest away from the medicament delivery site of the pa-
tient. Correspondingly, when the term "distal sec-
tion/end" is used, this refers to the section/end of the
medicament delivery device M, or the sections/ends of
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the components thereof, which during use of the medi-
cament delivery device M is located closest to the med-
icament delivery site of the patient.
[0029] By way of illustration, a Cartesian coordinate
system with the coordinates x, y and z is illustrated in
figures 1 to 5.
[0030] Figure 1 shows a schematic longitudinal sec-
tion of an exemplary embodiment of a needle assembly
1 for medicament delivery device M illustrated in figure
6, whereby the needle assembly 1 is in an initial position
P1.
[0031] In the context of the present application, the in-
itial position P1 of the needle assembly 1 is a position in
which the needle assembly 1 is substantially hermetically
sealed against an outer influences, e. g. contamination,
and would be presented to the user before starting an
injection process.
[0032] The needle assembly 1 comprises a longitudi-
nal axis A extending in an x-direction, a hollow double
ended needle 2 comprising a channel for guiding a med-
icament from a medicament cartridge (not shown) to a
patient’s site, a needle hub 3, a body 4, a sealing element
5 and a needle cap 6.
[0033] The needle 2 is held by the needle hub 3 and
comprises a proximal tip 2.1 and a distal tip 2.2, wherein
the proximal tip 2.1 is sharp or, alternatively blunt. The
distal tip 2.2 is directed outside the needle hub 3 in a
distal direction D, wherein the proximal tip 2.1 is directed
inside the needle hub 3 in a proximal direction P distally
spaced from a not shown cartridge of the medicament
delivery device M containing a medicament. Thus, the
needle 2 is not in fluid communication with the medica-
ment before the beginning of an injection process.
[0034] The needle hub 3 is designed as a hollow cyl-
inder that is mechanically coupled to the body 4 by
threads, bayonet fit, snap-fit arrangement, friction-fit ar-
rangement, etc. Alternatively, the needle hub 3 and the
body 4 are designed as one piece.
[0035] The body 4 is designed equally as a hollow cyl-
inder, whereby the present embodiment shows only a
part of the body 4 comprising a compartment 4.1. The
compartment 4.1 engages the needle hub 3 and is de-
signed as a hollow stem-like protrusion arranged on a
distal end of the body 4 that surrounds the proximal tip
2.1. The body 4 may be a part of the medicament delivery
device M holding the medicament cartridge. Hereby, the
medicament cartridge is arranged proximally behind the
proximal tip 2.1 and the sealing element 5. Alternatively,
the body 4 may comprise a coupling component for cou-
pling the needle assembly 1 with the medicament deliv-
ery device M.
[0036] The body 4 further comprises a deflector ele-
ment 4.2 that is arranged within a lateral surface of the
body 4. Alternatively, the deflector element 4.2 is ar-
ranged within a distal surface of the body 4.
[0037] In the present embodiment, the deflector ele-
ment 4.2 is designed as a deflection pulley comprising a
rotational axis that extends parallel to the z-direction.

Thus, the deflector element 4.2 deflects the sealing ele-
ment 5 from an alignment in the y-direction towards an
alignment in the x-direction.
[0038] The sealing element 5 is guided out laterally of
the body 4 through an opening 4.3 arranged in a lateral
surface of the body 4. The opening 4.3 corresponds with
the dimensions of the sealing element 5. Alternatively,
the opening 4.3 is designed with larger dimensions than
a width and a thickness of the sealing element 5.
[0039] In a not shown alternative embodiment, the de-
flector element 4.2 is designed as a not rotatable, pol-
ished surface over which the sealing element 5 can slide
by removal of the sealing element 5 from the body 4.
Furthermore, the body 4 may not comprise a deflector
element 4.2 and only comprise the opening 4.3, through
which the sealing element 5 is guided. The design of the
deflector element 4.2 or the necessity for arranging a
deflector element 4.2 depends on a design of the sealing
element 5, in particular on a friction coefficient and a stiff-
ness of a sealing element 5 material.
[0040] The sealing element 5 is designed as a foil made
from a flexible material, e. g. from plastics. According to
the present embodiment of figure 1, the sealing element
5 can be divided in two sections 5.1, 5.2, wherein one
section 5.1 is mechanically coupled to the body 4 and
another section 5.2 is coupled to the needle cap 6.
[0041] A free end of the one section 5.1 is arranged
covering an open proximal end of the compartment 4.1.
For example, an outer edge portion of the free end of the
sealing element 5 is connected to an edge portion of the
open proximal end of the compartment 4.1 by a seam
line that may be generated by a heat sealing process.
Alternatively, the sealing element 5 may be coupled to
the body 4 by other adhesive bonds suitable for releasing
the coupling of both components with little effort.
[0042] The one section 5.1 is folded about an angle of
180 degrees so that the open proximal end of the com-
partment 4.1 is covered by two layers of the sealing el-
ement 5 spaced from each other in a proximal direction
P. The force required to remove the sealing element 5 is
thus reduced, because by removing of the sealing ele-
ment 5, the force acts not on the entire sealing seam but
rather on a section of the sealing seam.
[0043] A distance between the two layers corresponds
with a dimension of the deflector element 4.2 in the x-
direction. The other section 5.2 is arranged outside the
body 4 and extends parallel to the longitudinal axis A in
a distal direction D.
[0044] The sealing element 5 may be divided in the
two sections 5.1, 5.2 by the deflector element 4.2 that
guides the sealing element 5 in an angle of 90 degrees
in the direction of the needle cap 6 so that the one section
5.1 is arranged perpendicular to the other section 5.2. In
the area of the right angle, the sealing element 5 is guided
through the opening 4.3 outside the body 4.
[0045] A free end of the other section 5.2 is mechani-
cally coupled with the needle cap 6, for example by ad-
hesive bonding to generate a solid coupling between the
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sealing element 5 and the needle cap 6.
[0046] As described before, the sealing element 5 may
be guided outside the body 4 without a deflector element
4.2, whereby a grip area for removing the sealing element
5 by a user can be arranged on any position outside the
body 4 accessible for the user. Thereby, the grip area is
formed by the free outside end of the sealing element 5
that may comprise a manageable removal aid for easily
gripping the sealing element 5. In this case, the sealing
element 5 may be not mechanically coupled to the needle
cap 6.
[0047] Figures 2 and 3 show the needle assembly 1
in a schematic longitudinal section respectively, wherein
figure 2 shows the needle assembly 1 during removal of
the needle cap 6 and the sealing element 5 and figure 3
shows the needle assembly 1 in a final position P2 without
the needle cap 6 and the sealing element 5.
[0048] For removal of the needle cap 6 and the sealing
element 5, the user grips the needle cap 6 and removes
it from the needle assembly 1. Because the needle cap
6 and the sealing element 5 are mechanically coupled to
each other, the sealing element 5 will be removed at the
same time. Thereby, the mechanical coupling of the seal-
ing element 5 and the body 4 will be released and the
deflector element 4.2 rotates, thus supporting the move-
ment of the sealing element 5. In case of an absence of
the deflector element 4.2 and a non-coupling of the seal-
ing element 5 and the needle cap 6, the sealing element
5 is removable separately from the needle assembly 1
by gripping a free end of the sealing element 5 and pulling
off the sealing element 5 from the needle assembly 1.
[0049] After removal of the needle cap 6 and the seal-
ing element 5, the needle assembly 1 is in the final po-
sition P2 as it is shown in figure 3. The proximal and distal
tip 2.1, 2.2 are unsealed, wherein the proximal tip 2.1 is
ready for piercing the cartridge and subsequently, the
medicament delivery device M is ready for starting an
injection process.
[0050] Figure 4 shows a schematic longitudinal sec-
tion of another exemplary embodiment of a needle as-
sembly 1, whereby the needle assembly 1 is in the initial
position P1.
[0051] Here, the proximal tip 2.1 is covered by only one
layer of the sealing element 5. The opening 4.3 and the
deflector element 4.2 are arranged further distally on the
lateral surface of the body 4 compared to the opening
4.3 and the deflector element 4.2 in the exemplary em-
bodiment shown in the figures 1 to 3.
[0052] The removal of the sealing element 5 will be
performed as it is described in the previously exemplary
embodiment.
[0053] Figure 5 shows a schematic longitudinal sec-
tion of a further exemplary embodiment of a needle as-
sembly 1, whereby the needle assembly 1 is in the initial
position P1.
[0054] The body 4 comprises two openings 4.3 that
are arranged on a distal surface of the body 4. Both free
ends of the sealing element 5 are arranged through the

openings 4.3. The sealing element 5 is furthermore cou-
pled to the needle cap 6, wherein the free ends of the
sealing element 5 are arranged through corresponding
openings on the needle cap 6. One or more of the free
ends of the sealing element 5 may be coupled to the
needle cap 6. The sealing element 5 is removable by
gripping one of the free ends and pulling out the sealing
element 5.
[0055] Figure 6 schematically shows a simplified em-
bodiment of a medicament delivery device M comprising
a needle assembly 1 as described above, whereby the
body 4 is part of the medicament delivery device M.
[0056] The medicament delivery device M may be pro-
vided with manual needle insertion and manual medica-
ment delivery. Likewise, the medicament delivery device
M could be provided with automatic needle insertion
and/or automatic medicament delivery in order to adjust
the injection force.
[0057] The term "drug" or "medicament", as used here-
in, means a pharmaceutical formulation containing at
least one pharmaceutically active compound,
wherein in one embodiment the pharmaceutically active
compound has a molecular weight up to 1500 Da and/or
is a peptide, a proteine, a polysaccharide, a vaccine, a
DNA, a RNA, an enzyme, an antibody or a fragment
thereof, a hormone or an oligonucleotide, or a mixture of
the above-mentioned pharmaceutically active com-
pound,
wherein in a further embodiment the pharmaceutically
active compound is useful for the treatment and/or proph-
ylaxis of diabetes mellitus or complications associated
with diabetes mellitus such as diabetic retinopathy,
thromboembolism disorders such as deep vein or pul-
monary thromboembolism, acute coronary syndrome
(ACS), angina, myocardial infarction, cancer, macular
degeneration, inflammation, hay fever, atherosclerosis
and/or rheumatoid arthritis,
wherein in a further embodiment the pharmaceutically
active compound comprises at least one peptide for the
treatment and/or prophylaxis of diabetes mellitus or com-
plications associated with diabetes mellitus such as dia-
betic retinopathy,
wherein in a further embodiment the pharmaceutically
active compound comprises at least one human insulin
or a human insulin analogue or derivative, glucagon-like
peptide (GLP-1) or an analogue or derivative thereof, or
exendin-3 or exendin-4 or an analogue or derivative of
exendin-3 or exendin-4.
[0058] Insulin analogues are for example Gly(A21),
Arg(B31), Arg(B32) human insulin; Lys(B3), Glu(B29)
human insulin; Lys(B28), Pro(B29) human insulin;
Asp(B28) human insulin; human insulin, wherein proline
in position B28 is replaced by Asp, Lys, Leu, Val or Ala
and wherein in position B29 Lys may be replaced by Pro;
Ala(B26) human insulin; Des(B28-B30) human insulin;
Des(B27) human insulin and Des(B30) human insulin.
[0059] Insulin derivates are for example B29-N-myris-
toyl-des(B30) human insulin; B29-N-palmitoyl-des(B30)
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human insulin; B29-N-myristoyl human insulin; B29-N-
palmitoyl human insulin; B28-N-myristoyl
LysB28ProB29 human insulin; B28-N-palmitoyl-
LysB28ProB29 human insulin; B30-N-myristoyl-
ThrB29LysB30 human insulin; B30-N-palmitoyl-
ThrB29LysB30 human insulin; B29-N-(N-palmitoyl-Y-
glutamyl)-des(B30) human insulin; B29-N-(N-lithocholyl-
Y-glutamyl)-des(B30) human insulin; B29-N-(ω-carbox-
yheptadecanoyl)-des(B30) human insulin and B29-N-(ω-
carboxyheptadecanoyl) human insulin.
[0060] Exendin-4 for example means Exendin-
4(1-39), a peptide of the sequence H-His-Gly-Glu-Gly-
Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-
Glu-Ala-Val-Arg-Leu-Phe-Ile-Glu-Trp-Leu-Lys-Asn-Gly-
Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2.
[0061] Exendin-4 derivatives are for example selected
from the following list of compounds:

H-(Lys)4-des Pro36, des Pro37 Exendin-
4(1-39)-NH2,
H-(Lys)5-des Pro36, des Pro37 Exendin-
4(1-39)-NH2,
des Pro36 Exendin-4(1-39),
des Pro36 [Asp28] Exendin-4(1-39),
des Pro36 [IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),
des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(O2)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(O2)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14 Trp(O2)25, Asp28] Exendin-
4(1-39),
des Pro36 [Met(O)14 Trp(O2)25, IsoAsp28] Exend-
in-4(1-39); or
des Pro36 [Asp28] Exendin-4(1-39),
des Pro36 [IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),
des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(O2)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(O2)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(O)14 Trp(O2)25, Asp28] Exendin-
4(1-39),
des Pro36 [Met(O)14 Trp(O2)25, IsoAsp28] Exend-
in-4(1-39),
wherein the group -Lys6-NH2 may be bound to the
C-terminus of the Exendin-4 derivative;
or an Exendin-4 derivative of the sequence
des Pro36 Exendin-4(1-39)-Lys6-NH2 (AVE0010),
H-(Lys)6-des Pro36 [Asp28] Exendin-4(1-39)-Lys6-
NH2,
des Asp28 Pro36, Pro37, Pro38Exendin-
4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro38 [Asp28] Exendin-
4(1-39)-NH2,
H-Asn-(Glu)5des Pro36, Pro37, Pro38 [Asp28] Ex-
endin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Asp28] Exendin-
4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Asp28] Exendin-

4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Asp28] Ex-
endin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36 [Trp(O2)25, Asp28] Exendin-
4(1-39)-Lys6-NH2,
H-des Asp28 Pro36, Pro37, Pro38 [Trp(O2)25] Ex-
endin-4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(O2)25,
Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(O2)25,
Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Trp(O2)25, Asp28] Exen-
din-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(O2)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(O2)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36 [Met(O)14, Asp28] Exendin-
4(1-39)-Lys6-NH2,
des Met(O)14 Asp28 Pro36, Pro37, Pro38 Exendin-
4(1-39)-NH2,
H-(Lys)6-desPro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exen-
din-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5 des Pro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Lys6-des Pro36 [Met(O)14, Trp(O2)25, Asp28]
Exendin-4(1-39)-Lys6-NH2,
H-des Asp28 Pro36, Pro37, Pro38 [Met(O)14,
Trp(O2)25] Exendin-4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14,
Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14,
Trp(O2)25, Asp28] Exendin-4(1-39)-NH2, des
Pro36, Pro37, Pro38 [Met(O)14, Trp(O2)25, Asp28]
Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Met(O)14,
Trp(O2)25, Asp28] Exendin-4(S1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14,
Trp(O2)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2;

or a pharmaceutically acceptable salt or solvate of any
one of the afore-mentioned Exendin-4 derivative.
[0062] Hormones are for example hypophysis hor-
mones or hypothalamus hormones or regulatory active
peptides and their antagonists as listed in Rote Liste, ed.
2008, Chapter 50, such as Gonadotropine (Follitropin,
Lutropin, Choriongonadotropin, Menotropin), Somatro-
pine (Somatropin), Desmopressin, Terlipressin, Gona-
dorelin, Triptorelin, Leuprorelin, Buserelin, Nafarelin,
Goserelin.
[0063] A polysaccharide is for example a glu-
cosaminoglycane, a hyaluronic acid, a heparin, a low mo-
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lecular weight heparin or an ultra-low molecular weight
heparin or a derivative thereof, or a sulphated, e.g. a
poly-sulphated form of the above-mentioned polysac-
charides, and/or a pharmaceutically acceptable salt
thereof. An example of a pharmaceutically acceptable
salt of a poly-sulphated low molecular weight heparin is
enoxaparin sodium.
[0064] Antibodies are globular plasma proteins (∼150
kDa) that are also known as immunoglobulins which
share a basic structure. As they have sugar chains added
to amino acid residues, they are glycoproteins. The basic
functional unit of each antibody is an immunoglobulin (Ig)
monomer (containing only one Ig unit); secreted antibod-
ies can also be dimeric with two Ig units as with IgA,
tetrameric with four Ig units like teleost fish IgM, or pen-
tameric with five Ig units, like mammalian IgM.
[0065] The Ig monomer is a "Y"-shaped molecule that
consists of four polypeptide chains; two identical heavy
chains and two identical light chains connected by di-
sulfide bonds between cysteine residues. Each heavy
chain is about 440 amino acids long; each light chain is
about 220 amino acids long. Heavy and light chains each
contain intrachain disulfide bonds which stabilize their
folding. Each chain is composed of structural domains
called Ig domains. These domains contain about 70-110
amino acids and are classified into different categories
(for example, variable or V, and constant or C) according
to their size and function. They have a characteristic im-
munoglobulin fold in which two β sheets create a "sand-
wich" shape, held together by interactions between con-
served cysteines and other charged amino acids.
[0066] There are five types of mammalian Ig heavy
chain denoted by α, δ, ε, γ, and m. The type of heavy
chain present defines the isotype of antibody; these
chains are found in IgA, IgD, IgE, IgG, and IgM antibod-
ies, respectively.
[0067] Distinct heavy chains differ in size and compo-
sition; α and γ contain approximately 450 amino acids
and δ approximately 500 amino acids, while m and ε have
approximately 550 amino acids. Each heavy chain has
two regions, the constant region (CH) and the variable
region (VH). In one species, the constant region is es-
sentially identical in all antibodies of the same isotype,
but differs in antibodies of different isotypes. Heavy
chains γ, α and δ have a constant region composed of
three tandem Ig domains, and a hinge region for added
flexibility; heavy chains m and ε have a constant region
composed of four immunoglobulin domains. The variable
region of the heavy chain differs in antibodies produced
by different B cells, but is the same for all antibodies
produced by a single B cell or B cell clone. The variable
region of each heavy chain is approximately 110 amino
acids long and is composed of a single Ig domain.
[0068] In mammals, there are two types of immu-
noglobulin light chain denoted by λ and κ. A light chain
has two successive domains: one constant domain (CL)
and one variable domain (VL). The approximate length
of a light chain is 211 to 217 amino acids. Each antibody

contains two light chains that are always identical; only
one type of light chain, κ or λ, is present per antibody in
mammals.
[0069] Although the general structure of all antibodies
is very similar, the unique property of a given antibody is
determined by the variable (V) regions, as detailed
above. More specifically, variable loops, three each the
light (VL) and three on the heavy (VH) chain, are respon-
sible for binding to the antigen, i.e. for its antigen specif-
icity. These loops are referred to as the Complementarity
Determining Regions (CDRs). Because CDRs from both
VH and VL domains contribute to the antigen-binding
site, it is the combination of the heavy and the light chains,
and not either alone, that determines the final antigen
specificity.
[0070] An "antibody fragment" contains at least one
antigen binding fragment as defined above, and exhibits
essentially the same function and specificity as the com-
plete antibody of which the fragment is derived from. Lim-
ited proteolytic digestion with papain cleaves the Ig pro-
totype into three fragments. Two identical amino terminal
fragments, each containing one entire L chain and about
half an H chain, are the antigen binding fragments (Fab).
The third fragment, similar in size but containing the car-
boxyl terminal half of both heavy chains with their inter-
chain disulfide bond, is the crystalizable fragment (Fc).
The Fc contains carbohydrates, complement-binding,
and FcR-binding sites. Limited pepsin digestion yields a
single F(ab’)2 fragment containing both Fab pieces and
the hinge region, including the H-H interchain disulfide
bond. F(ab’)2 is divalent for antigen binding. The disulfide
bond of F(ab’)2 may be cleaved in order to obtain Fab’.
Moreover, the variable regions of the heavy and light
chains can be fused together to form a single chain var-
iable fragment (scFv).
[0071] Pharmaceutically acceptable salts are for ex-
ample acid addition salts and basic salts. Acid addition
salts are e.g. HCI or HBr salts. Basic salts are e.g. salts
having a cation selected from alkali or alkaline, e.g. Na+,
or K+, or Ca2+, or an ammonium ion
N+(R1)(R2)(R3)(R4), wherein R1 to R4 independently of
each other mean: hydrogen, an optionally substituted C1-
C6-alkyl group, an optionally substituted C2-C6-alkenyl
group, an optionally substituted C6-C10-aryl group, or
an optionally substituted C6-C10-heteroaryl group. Fur-
ther examples of pharmaceutically acceptable salts are
described in "Remington’s Pharmaceutical Sciences" 17.
ed. Alfonso R. Gennaro (Ed.), Mark Publishing Company,
Easton, Pa., U.S.A., 1985 and in Encyclopedia of Phar-
maceutical Technology.
[0072] Pharmaceutically acceptable solvates are for
example hydrates.
[0073] Those of skill in the art will understand that mod-
ifications (additions and/or removals) of various compo-
nents of the apparatuses, methods and/or systems and
embodiments described herein may be made without de-
parting from the full scope of the present invention, which
encompass such modifications and any and all equiva-
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lents thereof.
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[0074]

1 needle assembly
2 needle
2.1 proximal tip
2.2 distal tip
3 needle hub
4 body
4.1 compartment
4.2 deflector element
4.3 opening
5 sealing element
5.1 one section
5.2 other section
6 needle cap

M medicament delivery device

Claims

1. A needle assembly (1) adapted to couple with a med-
icament delivery device (M) comprising:

- a needle (2) having a proximal tip (2.1) and a
distal tip (2.2);
- a needle hub (3) coupled to the needle (2);
- a body (4) adapted to engage the needle hub
(3), wherein the body (4) comprises a compart-
ment (4.1) that surrounds the proximal tip of the
needle (2);
- a removable needle cap (6) adapted to cover
the distal tip (2.2); and
- a removable sealing element (5) adapted to
seal an open proximal end of the compartment
(4.1) of the body (4) including the proximal tip
(2.1) in such a manner that the proximal tip (2.1)
is housed in a sealed environment before use
of the needle (2), wherein the sealing element
(5) is coupled to the needle cap (6) such that the
sealing element (5) is removable from the com-
partment (4.1) when the needle cap (6) is re-
moved from the distal tip (2.2).

2. The needle assembly (1) according to claim 1,
wherein the sealing element (5) is movably coupled
to the needle cap (6) such that the sealing element
(5) is removable from the compartment (4.1) when
the needle cap (6) is removed from the distal tip (2.2).

3. The needle assembly (1) according to claim 1 or 2,
wherein the sealing element (5) comprises two sec-
tions (5.1, 5.2), wherein one section (5.1) is coupled
to the compartment (4.1) and the other section (5.2)

is coupled to the needle cap (6).

4. The needle assembly (1) according to claim 3,
wherein the sections (5.1, 5.2) are arranged perpen-
dicular to each other.

5. The needle assembly (1) according to claim 3 or 4,
wherein the one section (5.1) coupled to the com-
partment (4.1) is folded such that the proximal tip
(2.1) is covered by two layers of the sealing element
(5).

6. The needle assembly (1) according to any one of the
claims 3 to 5, wherein the other section (5.2) coupled
to the needle cap (6) is arranged outside of the body
(4) and extending parallel to a longitudinal axis (A)
in a distal direction (D).

7. The needle assembly (1) according to any one of the
preceding claims 2 to 6,
wherein the sealing element (5) is guidable out of
the body (4) through at least one opening (4.3) of
the body (4) when the needle cap (6) is removed
from the distal tip (2.2).

8. The needle assembly (1) according to claim 7,
wherein the at least one opening (4.3) is arranged
in a lateral surface of the body (4).

9. The needle assembly (1) according to claim 7,
wherein the at least one opening (4.3) is arranged
in a distal surface of the body (4).

10. The needle assembly (1) according to any one of the
preceding claims,
wherein the sealing element (5) includes a flexible
foil.

11. The needle assembly (1) according to any one of the
preceding claims,
wherein the sealing element (5) is connected to the
body (4) by a sealing seam, wherein the sealing
seam joins at least an outer edge portion of the seal-
ing element (5) with an edge portion of a stem-like
protrusion (4.1) of the body (4) surrounding the prox-
imal tip (2.1).

12. The needle assembly (1) according to any one of the
preceding claims,
wherein the body (4) comprises a deflector element
(4.2) adapted to guide the sealing element (5) to the
outside of the body (4) during removal.

13. The needle assembly (1) according to claim 12,
wherein the deflector element (4.2) includes a de-
flection pulley having a rotating axis that is perpen-
dicular to a longitudinal axis (A).
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14. The needle assembly (1) according to claim 12,
wherein the deflector element (4.2) includes a pol-
ished surface over which the sealing element (5)
slides during removal.

15. A medicament delivery device (M) comprising a nee-
dle assembly (1) according to any one of the preced-
ing claims.

Patentansprüche

1. Nadelanordnung (1), die dazu ausgeführt ist, mit ei-
ner Medikamenten-Verabreichungsvorrichtung (M)
zu koppeln, aufweisend:

- eine Nadel (2) mit einer proximalen Spitze (2.1)
und einer distalen Spitze (2.2),
- einen an die Nadel (2) gekoppelten Nadelan-
satz (3),
- einen Körper (4), der dazu ausgeführt ist, den
Nadelansatz (3) in Eingriff zu nehmen, wobei
der Körper (4) ein Kompartiment (4.1) aufweist,
das die proximale Spitze der Nadel (2) umgibt,
- eine entfernbare Nadelkappe (6), die zum Ab-
decken der distalen Spitze (2.2) ausgeführt ist,
und
- ein entfernbares Versiegelungselement (5),
das zum Versiegeln eines offenen proximalen
Endes des Kompartiments (4.1) des Körpers (4)
einschließlich der proximalen Spitze (2.1) aus-
geführt ist, so dass die proximale Spitze (2.1)
vor dem Gebrauch der Nadel (2) in einer versie-
gelten Umgebung untergebracht ist, wobei das
Versiegelungselement (5) an die Nadelkappe
(6) gekoppelt ist, so dass das Versiegelungse-
lement (5) von dem Kompartiment (4.1) entfern-
bar ist, wenn die Nadelkappe (6) von der distalen
Spitze (2.2) entfernt wird.

2. Nadelanordnung (1) nach Anspruch 1, wobei das
Versiegelungselement (5) beweglich an die Nadel-
kappe (6) gekoppelt ist, so dass das Versiegelungs-
element (5) von dem Kompartiment (4.1) entfernbar
ist, wenn die Nadelkappe (6) von der distalen Spitze
(2.2) entfernt wird.

3. Nadelanordnung (1) nach Anspruch 1 oder 2, wobei
das Versiegelungselement (5) zwei Abschnitte (5.1,
5.2) aufweist, wobei ein Abschnitt (5.1) an das Kom-
partiment (4.1) gekoppelt ist und der andere Ab-
schnitt (5.2) an die Nadelkappe (6) gekoppelt ist.

4. Nadelanordnung (1) nach Anspruch 3, wobei die Ab-
schnitte (5.1, 5.2) senkrecht zueinander angeordnet
sind.

5. Nadelanordnung (1) nach Anspruch 3 oder 4, wobei

der eine Abschnitt (5.1), der an das Kompartiment
(4.1) gekoppelt ist, so gefaltet ist, dass die proximale
Spitze (2.1) mit zwei Lagen des Versiegelungsele-
ments (5) abgedeckt ist.

6. Nadelanordnung (1) nach einem der Ansprüche 3
bis 5, wobei der andere Abschnitt (5.2), der an die
Nadelkappe (6) gekoppelt ist, außerhalb des Kör-
pers (4) angeordnet ist und sich parallel zu einer
Längsachse (A) in eine distale Richtung (D) er-
streckt.

7. Nadelanordnung (1) nach einem der vorhergehen-
den Ansprüche 2 bis 6,
wobei das Versiegelungselement (5) durch zumin-
dest eine Öffnung (4.3) des Körpers (4) aus dem
Körper (4) führbar ist, wenn die Nadelkappe (6) von
der distalen Spitze (2.2) entfernt wird.

8. Nadelanordnung (1) nach Anspruch 7,
wobei die zumindest eine Öffnung (4.3) in einer seit-
lichen Fläche des Körpers (4) angeordnet ist.

9. Nadelanordnung (1) nach Anspruch 7,
wobei die zumindest eine Öffnung (4.3) in einer dis-
talen Fläche des Körpers (4) angeordnet ist.

10. Nadelanordnung (1) nach einem der vorhergehen-
den Ansprüche,
wobei das Versiegelungselement (5) eine flexible
Folie aufweist.

11. Nadelanordnung (1) nach einem der vorhergehen-
den Ansprüche,
wobei das Versiegelungselement (5) mittels einer
Siegelnaht mit dem Körper (4) verbunden ist, wobei
die Siegelnaht zumindest einen äußeren
Randabschnitt des Versiegelungselements (5) mit
einem Randabschnitt eines stielartigen Vorsprungs
(4.1) des Körpers (4), der die proximale Spitze (2.1)
umgibt, verbindet.

12. Nadelanordnung (1) nach einem der vorhergehen-
den Ansprüche,
wobei der Körper (4) ein Ablenkelement (4.2) auf-
weist, das dazu ausgeführt ist, das Versiegelungs-
element (5) während des Entfernens an die Außen-
seite des Körpers (4) zu führen.

13. Nadelanordnung (1) nach Anspruch 12,
wobei das Ablenkelement (4.2) eine Ablenkriemen-
scheibe mit einer Rotationsachse aufweist, die senk-
recht zu einer Längsachse (A) verläuft.

14. Nadelanordnung (1) nach Anspruch 12,
wobei das Ablenkelement (4.2) eine polierte Ober-
fläche aufweist, über die das Versiegelungselement
(5) während des Entfernens gleitet.
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15. Medikamenten-Verabreichungsvorrichtung (M),
aufweisend eine Nadelanordnung (1) nach einem
der vorhergehenden Ansprüche.

Revendications

1. Ensemble d’aiguille (1) adapté pour être accouplé à
un dispositif d’administration de médicament (M),
comprenant :

- une aiguille (2) ayant une pointe proximale
(2.1) et une pointe distale (2.2) ;
- un moyeu d’aiguille (3) accouplé à l’aiguille (2) ;
- un corps (4) adapté pour venir en prise avec
le moyeu d’aiguille (3), le corps (4) comprenant
un compartiment (4.1) qui entoure la pointe
proximale de l’aiguille (2) ;
- un capuchon d’aiguille amovible (6) adapté
pour couvrir la pointe distale (2.2) ; et
- un élément de scellage amovible (5) adapté
pour sceller une extrémité proximale ouverte du
compartiment (4.1) du corps (4) incluant la poin-
te proximale (2.1) de telle sorte que la pointe
proximale (2.1) soit logée dans un environne-
ment scellé avant l’utilisation de l’aiguille (2),
l’élément de scellage (5) étant accouplé au ca-
puchon d’aiguille (6) de telle sorte que l’élément
de scellage (5) puisse être enlevé du comparti-
ment (4.1) lorsque le capuchon d’aiguille (6) est
enlevé de la pointe distale (2.2) .

2. Ensemble d’aiguille (1) selon la revendication 1,
dans lequel l’élément de scellage (5) est accouplé
de manière mobile au capuchon d’aiguille (6) de telle
sorte que l’élément de scellage (5) puisse être en-
levé du compartiment (4.1) lorsque le capuchon
d’aiguille (6) est enlevé de la pointe distale (2.2) .

3. Ensemble d’aiguille (1) selon la revendication 1 ou
2, dans lequel l’élément de scellage (5) comprend
deux sections (5.1, 5.2), une section (5.1) étant ac-
couplée au compartiment (4.1) et l’autre section (5.2)
étant accouplée au capuchon d’aiguille (6).

4. Ensemble d’aiguille (1) selon la revendication 3,
dans lequel les sections (5.1, 5.2) sont agencées
perpendiculairement l’une à l’autre.

5. Ensemble d’aiguille (1) selon la revendication 3 ou
4, dans lequel la section (5.1) qui est accouplée au
compartiment (4.1) est pliée de telle sorte que la
pointe proximale (2.1) soit couverte par deux cou-
ches de l’élément de scellage (5).

6. Ensemble d’aiguille (1) selon l’une quelconque des
revendications 3 à 5, dans lequel l’autre section (5.2)
qui est accouplée au capuchon d’aiguille (6) est

agencée à l’extérieur du corps (4) et s’étend paral-
lèlement à un axe longitudinal (A) dans une direction
distale (D).

7. Ensemble d’aiguille (1) selon l’une quelconque des
revendications précédentes 2 à 6, dans lequel l’élé-
ment de scellage (5) peut être guidé hors du corps
(4) à travers au moins une ouverture (4.3) du corps
(4) lorsque le capuchon d’aiguille (6) est enlevé de
la pointe distale (2.2).

8. Ensemble d’aiguille (1) selon la revendication 7,
dans lequel l’au moins une ouverture (4.3) est agen-
cée dans une surface latérale du corps (4).

9. Ensemble d’aiguille (1) selon la revendication 7,
dans lequel l’au moins une ouverture (4.3) est agen-
cée dans une surface distale du corps (4).

10. Ensemble d’aiguille (1) selon l’une quelconque des
revendications précédentes, dans lequel l’élément
de scellage (5) comporte une feuille flexible.

11. Ensemble d’aiguille (1) selon l’une quelconque des
revendications précédentes, dans lequel l’élément
de scellage (5) est connecté au corps (4) par un joint
de scellage, le joint de scellage joignant au moins
une portion de bord extérieur de l’élément de scel-
lage (5) à une portion de bord d’une saillie de type
tige (4.1) du corps (4) entourant la pointe distale
(2.1).

12. Ensemble d’aiguille (1) selon l’une quelconque des
revendications précédentes, dans lequel le corps (4)
comprend un élément déflecteur (4.2) prévu pour
guider l’élément de scellage (5) vers l’extérieur du
corps (4) lors de l’enlèvement.

13. Ensemble d’aiguille (1) selon la revendication 12,
dans lequel l’élément déflecteur (4.2) comporte une
poulie de déviation ayant un axe de rotation qui est
perpendiculaire à un axe longitudinal (A).

14. Ensemble d’aiguille (1) selon la revendication 12,
dans lequel l’élément déflecteur (4.2) comporte une
surface polie sur laquelle glisse l’élément de scellage
(5) lors de l’enlèvement.

15. Dispositif d’administration de médicament (M) com-
prenant un ensemble d’aiguille (1) selon l’une quel-
conque des revendications précédentes.
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