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Description

[0001] The present disclosure relates to a method for
manufacturing a composite work piece for a drug delivery
device.

[0002] A process for transmission laser welding of a
first and a second plastic part is known, for example, from
European application EP 1 262 304 A1. Furthermore,
document WO 2006/034814 A1 discloses a method of
fixing a needle cannula in a needle holder by laser weld-
ing. A process comprising laser radiation from the interior
of a composite work piece is disclosed in FR 2 165 906
A1l.

[0003] One problem in manufacturing a drug delivery
device or a work piece for a drug delivery device is that
these devices may be small and complex. Nevertheless,
they should work reliably.

[0004] It is an object of the present disclosure to pro-
vide an improved method for manufacturing a drug de-
livery device or a work piece for a drug delivery device.

[0005] This object is solved by a method according to
claim 1.
[0006] One aspect is directed to a method for manu-

facturing a composite work piece for a drug delivery de-
vice. The method may comprise the step of A) providing
a first work piece part and a second work piece part. The
method may comprise the step of B) arranging both work
piece parts with respect to each other in such a way that
both work piece parts are in mechanical contact with one
another in a contact area. The method may comprise the
step of C) irradiating a surface of the first work piece part
with electromagnetic radiation, thereby softening the first
work piece part and/or the second work piece part in a
region adjacent to the contact area. The method may
comprise the step of D) reversibly or irreversibly joining
the first work piece part to the second work piece part in
the contact area for the composite work piece.

[0007] Thus, the composite work piece forthe drug de-
livery device is preferably manufactured in a process
which comprises four steps A) to D). In the first step A)
the first work piece part and the second work piece part
are provided. In the second step B) both parts are ar-
ranged with respect to each other in such a way, that
they are in mechanical contact with each other in a con-
tact area. Both elements may overlap in a large area.
The contact area is expediently that area, in which the
both work piece parts are in direct contact with each oth-
er. In the third step C) the surface of the first work piece
part is irradiated with electromagnetic radiation. The first
work piece part may be irradiated in step C) on any sur-
face of the first work piece part. Preferably, the surface
which is on that side of the first work piece part remote
from the second work piece part is irradiated.

[0008] The method is characterized, according to afirst
alternative, by the second work piece part being intro-
duced at least partly into the first work piece part in step
B), whereby the work piece parts are brought in mechan-
ical contact with one another in the contact area.
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[0009] According to a second alternative, the method
is characterized by, the first work piece part being intro-
duced at least partly into the second work piece part in
step B), whereby the work piece parts are broughtin me-
chanical contact with one another in the contact area and
wherein in step C) the electromagnetic irradiation is emit-
ted from a hollow space inside the first work piece part,
the electromagnetic radiation being directed essentially
radially outward

[0010] Softening may mean that one or both of the
parts may be softened until they melt and become liquid.
Alternatively softening may mean that the first and/or the
second work piece part may be softened without melting.
[0011] After having softened one or both work piece
parts, the first work piece part is preferably irreversibly
joined in step D) to the second work piece part in the
contact area to form the composite work piece. After hav-
ing been joined, the first work piece part and the second
work piece part are preferably connected permanently,
for example after a curing process, and form a composite
work piece.

[0012] Therefore in the case of a drug delivery device
the work piece parts, e.g. parts of a housing of the device,
may be, preferably permanently, connected with each
other without directly irradiating the surface of one of the
work piece parts. For example, the electromagnetic ra-
diation may radiate through the first work piece part with-
out significant softening this part due to absorption oc-
curring therein. The radiation may be absorbed in the
second work piece part. Therefore also parts may be
joined to each other when one of the two partsis arranged
inside of the device, like the second work piece part in
the first work piece part for example.

[0013] In the case that both parts are being softened
in step D) the softened materials of both parts may mix
with each other. A very stable connection between the
work piece parts may be formed in this way.

[0014] Inan embodiment before step C) and after step
B), the first work piece part and the second work piece
part are held in mechanical contact with each other in
the contact area by a force.

[0015] The force may be an external force, but it is
preferably an internal force. An internal force may be a
force that is exerted by one of the two work piece parts
onto the other one of the work piece parts without an
additionally applied external force. For example, the first
work piece part and/or the second work piece part may
be under an elastic stress after having been arranged
with respect to each other and before they are softened.
After having been softened the first work piece part and/or
the second work piece part preferably are not under elas-
tic stress in the softened area.

[0016] In another embodiment the force is an elastic
force which is exerted by one of the work piece parts onto
the other one of the work piece parts on account of an
elastic deformation, preferably a residual elastic defor-
mation of one or both of the work piece parts.

[0017] The force may be an elastic restoring force. The
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elastic restoring force may result from the elastically de-
formed work piece parttending to resume its undeformed
shape.

[0018] In the case that the force is an elastic restoring
force, one of the work piece parts applies pressure on
the other one of the work piece parts in the contact area.
It is also possible that both work piece parts are under
elastic stress and, thus, both apply pressure on each
other in the contact area.

[0019] In another embodiment in step B), the work
piece parts are connected to one another via a force-fit
connection, preferably a press-fit connection.

[0020] In this embodiment both work piece parts apply
pressure on one another in the contact area, which for
example is the press-fit area. The two parts may be fixed
to each other by the force-fit connection. Thus, both work
piece parts may be hold in a position ready for being
irradiated without additional external means for aligning
the work piece parts relative to one another.

[0021] In an exemplary embodiment which does not
fall under the scope of claim 1 the first work piece part is
transmissive for the electromagnetic radiation of step C).
[0022] In this case, the first work piece part is trans-
missive for the electromagnetic radiation of step C), the
first work piece part may be irradiated in step C) on the
surface, which is on the opposite side of the first work
piece part compared to that side where the second work
piece partis arranged. Ifthe surface of the first work piece
part is irradiated which is remote from the second work
piece part, the electromagnetic radiation may pass
through the first work piece part and reach the surface
of the second work piece part, which is expediently in
direct contact with the first work piece part. Therefore,
the second work piece part may be heated on that surface
which is in direct contact with the first work piece part.
Accordingly, the first work piece part may be softened by
the heat transfer from the second work piece part to that
area of the first work piece part in which the first work
piece part is in direct contact with the second work piece
part. For example, both, the first and the second work
piece part, may be softened in the area in which both
parts are kept in contact with each other. Thus, itis pos-
sible that the materials which both work piece parts are
made of may intermix with one another. After curing both
parts are in a permanent connection with each other that
may resist even strong mechanical forces.

[0023] There is also another embodiment in which the
first work piece part is only partly transmissive for the
electromagnetic radiation of step C), but the first work
piece part also partly absorbs the electromagnetic radi-
ation of step C). In this case it is possible that only the
first part is being softened by the electromagnetic radia-
tion, and for example for the second work piece part a
material may be used which reflects the electromagnetic
radiation of step C). Thereby, the radiation power ab-
sorbed in the first work piece part may be increased.
[0024] In another embodiment the first work piece part
comprises a black pigment.
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[0025] The black pigment may be chosen in a way that
it matches to the electromagnetic radiation so that it does
not absorb the whole electromagnetic radiation of step
C). So it is possible that the first part which may be, for
example, arranged on or form the outer surface of the
drug delivery device looks black for the user of the drug
delivery device but is nevertheless transmissive for the
electromagnetic radiation of step C) to an extent sufficient
to soften the second work piece part.

[0026] In another exemplary embodiment which does
not fall under the scope of claim 1 the second work piece
part at least partly absorbs the electromagnetic radiation
of step C) to an extent sufficient for softening the second
work piece part.

[0027] In this not-claimed example, if for the first work
piece part a part is used which is transmissive for the
electromagnetic radiation, the electromagnetic radiation
radiates through the first work piece part. Therefore, the
radiation may reach the surface of the second work piece
partwhich is in contact to the first work piece part. There-
fore, the second work piece part may absorb the electro-
magnetic radiation of step C). By absorbing the electro-
magnetic radiation to a sufficient extent, the second work
piece part may be softened because of the absorption of
radiation energy. Preferably, the second work piece part
is beginning to soften at that surface in which itis in direct
contact with the first work piece part. If the second work
piece part absorbs the electromagnetic radiation, it is, for
example, heated via the absorbed energy. It is also pos-
sible that the second work piece part transfers a part of
the energy to the first work piece part. The first work piece
part therefore may also be softened. This may even be
the case when the first work piece part itself does not
absorb the electromagnetic radiation to a extent, which
would take alone not be sufficient for softening the first
work piece part.

[0028] In another embodiment for the first work piece
part and/or for the second work piece part a part is used
which has a tubular or semi-tubular form respectively.
[0029] A tubular form preferably may be understood
as amacroscopic form of the parts which may additionally
have other features, for example wholes, protrusions or
threads. A semi-tubular form should preferably be under-
stood as a part that is formed such that when two semi-
tubular parts are being joined together a composite part
is formed that has a tubular form. The semi-tubular parts
may have the form of a channel, for example. Also, the
semi-tubular form should preferably be understood as a
macroscopic form. These semi-tubular parts may also
have the additional geometric structures which have
been mentioned before in the context of the tubular form.
[0030] Preferably, the first work piece part and/or the
second work piece are parts of a drug delivery device, in
particular of a pen-type device like an injection pen. A
pen-type device and, in particular, a pen-type injector,
may comprise one or a plurality of sleeves. The tubular
shape of the respective sleeve may be especially suitable
for forming the respective work piece.
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[0031] In another embodiment in step B) the second
work piece part is introduced at least partly into the first
work piece part, whereby both parts are brought into me-
chanical contact with one another in the contact area.
[0032] For example in the case that both parts have a
tubular form, the second work piece part may be intro-
duced partly into the first work piece part, in particular a
hollow space thereof. In this case, the minimum inner
diameter of the first work piece part matches or is less
than the maximum outer diameter of the second work
piece part.

[0033] In another preferred embodiment, the first work
piece part may be introduced partly into the second work
piece part, in particular a hollow space thereof. In this
case, the minimum inner diameter of the second work
piece part matches or is less than the maximum outer
diameter of the first work piece part. In this embodiment,
the electromagneticirradiation may preferably be emitted
from a hollow space inside of the first work piece part,
the electromagnetic irradiation preferably being directed
essentially radially outward. This embodiment has the
advantage of showing minimal optical flaws at the visible
outer surface of the second work piece part.

[0034] In another embodiment the contact area is only
a sub-area of the total area in which the first work piece
part and the second work piece part overlap in step B).
Preferably the second work piece part has a protrusion
which may define the contact area.

[0035] For example, if both elements have a tubular
form and the second work piece part is introduced in the
first work piece part, only a sub-area of the area in which
both parts overlap has the necessary outer diameter to
form a contact area with respect to the first work piece
part. The remaining area, which also overlaps with the
first work piece part but does not form the contact area,
may have, for example, a smaller outer diameter com-
pared to the area of the second work piece part which
forms the contact area.

[0036] According to the present invention, a part is
used for the first work piece part which is impervious for
the electromagnetic radiation of step C) and at least partly
absorbs the electromagnetic radiation of step C) prefer-
ably to an extent sufficient for softening the first work
piece part and/or the second work piece part.

[0037] In this embodiment the electromagnetic radia-
tion of step C) does not pass through the first work piece
part. Rather, the first work piece part is able to absorb
the electromagnetic radiation, for example at its surface
which is irradiated. Energy which is absorbed at the sur-
face of the first work piece part, for example, may be
transferred and distributed through the whole first work
piece part. Itis also possible that the energy is transferred
through the whole first work piece part up to the second
work piece part. Therefore, embodiments are possible in
which, for example, the second work piece part has a
lower melting point compared with the first work piece
part, the second work piece part being softened by heat
transferred to the second work piece part through the
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whole first work piece part from the irradiation. The first
work piece part may also be softened on account of the
irradiation. There are also embodiments possible in
which only the first work piece part is softened by the
electromagnetic radiation of step C).

[0038] In another embodiment the first work piece part
and/or the second work piece part comprises a spring
member.

[0039] The first work piece part and the second work
piece part may for example be formed as spring mem-
bers, for example in a semi-tubular form. Thus, if the first
work piece part and the second work piece part are ar-
ranged according to step B) they may form a tube for
example. The second work piece part may for example
be partly introduced into the first work piece part and may
apply pressure on the outer surface of the first work piece
part in the contact area. Thereby, both elements are put
under and preferably hold in elastic stress after step B).
In particular, the joined of the first work piece part and
the second work piece part may be strengthened as the
elastic force may press both work piece parts together.
In this way, provision of a reliable composite work piece
may be facilitated.

[0040] In another embodiment a laser is used for the
irradiation of the surface of the first work piece part in
step C).

[0041] Laser radiation is advantageous for achieving
areliable connection of the two work piece parts. A laser
may have a small beam diameter. Accordingly, a laser
is particularly suitable for generate small laser welds,
which may be stable despite a small area.

[0042] In this case the wavelength of the laser which
is used for the irradiation in step C) may be matched for
example to the material of the first work piece part.
[0043] In another embodiment the composite work
piece is formed during production of a drug delivery de-
vice, which is an injection pen.

[0044] Members, preferably tubular members, of the
injection pen may be especially suited to be joined by the
above described method to form the composite work
piece.

[0045] In this case the drug delivery device is a device
which for example may be used for injection of a liquid
for example into the human body.

[0046] In another embodiment the first work piece part
and the second work piece part are chosen in a way that
they both comprise a plastic.

[0047] Plastics have the advantage compared to metal
that they usually have a lower density so that the com-
posite work piece manufactured out of the plastic parts
may have a lower weight compared to awork piece which
is made out of metal. Another advantage of a plastic part
is that the plastic may usually be softened or melted at
lower temperatures, compared for example to metal
parts. One more advantage is that plastic parts may nor-
mally be manufactured more cost efficiently than metallic
parts.

[0048] In another embodiment the first work piece part
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and/or the second work piece part comprise a metal.
[0049] If the first work piece part and the second work
piece part comprise a metal, both parts are more robust
against external or internal forces, hence both parts may
be applied to stronger forces.

[0050] Beside the method for manufacturing a com-
posite work piece for the drug delivery device, the com-
posite work piece itself is also disclosed herein. Features
disclosed herein in connection with the method may also
apply to the work piece and vice versa. According to an
embodiment, a method for manufacturing a drug delivery
device is provided. The method may comprise joining a
first work piece part and a second work piece part ac-
cording to the previously described method.

[0051] In this way, provision of a reliable drug delivery
device may be facilitated.

[0052] According to the above-discussed method, a
composite work piece for a drug delivery device is man-
ufactured which comprises a first work piece part. The
composite work piece may comprise asecond work piece
part. The first work piece part and the second work piece
part may be in mechanical contact with one another in a
contact area. The contact area may comprise a weld.
The weld may, preferably permanently, connect the first
work piece part to the second work piece part. The con-
tact area may comprise an unwelded sub-area adjacent
to the weld.

[0053] A composite work piece for the drug delivery
device may therefore comprise a contact area, which
comprises a weld on the one hand which permanently
connects the first to the second work piece part and on
the other hand, a sub-area in the contact area in which
the first work piece part and the second work piece part
are not welded with each other. In this sub-area, which
is adjacent to the weld and may be located circumferen-
tially around the weld, the first part and the second part
may be under elastic residual stress and apply pressure
on each other. A residual elastic restoring force, which
is exerted by one of the work piece parts onto the other
one of the work piece parts on account of a residual elas-
tic deformation of one the work piece parts, may exist
between the two work piece parts.

[0054] A contact area as described may for example
be the result of a welding process in which only a small
areaofthe contactareawaslocally heated. So the energy
should have been applied to the contact area by a man-
ufacturing process, which is suitable to transfer the en-
ergy to a small and pre-defined area. In the sub-area in
which the first work piece part and the second work piece
part are not welded both parts may still be under the
elastic stress like, for example, the whole contact area
was before the welding process.

[0055] The method allows manufacturing a composite
work piece part for a drug delivery device is provided.
The device may comprise one, or two, or more of the
previously described composite work pieces.

[0056] Respective members and/or parts of members
of the device may be joined, preferably permanently
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joined, to form the respective composite work piece. In
this way, provision of a reliable drug delivery device is
facilitated.

[0057] According to an embodiment, the drug delivery
device is a pen-type device.

[0058] A pen-type device may comprise at least one,
preferably two or more sleeves. These sleeves may be
especially suited to be joined for forming a respective
composite work piece.

[0059] Accordingto apreferred embodiment, a method
for manufacturing a composite work piece for a drug de-
livery device is provided, comprising the steps:

A) providing a first work piece part and a second
work piece part,

B) arranging both work piece parts with respect to
each other in such a way that both work piece parts
are in mechanical contact with one anotherin a con-
tact area,

C) irradiating a surface of the first work piece part
with electromagnetic radiation, thereby softening the
first work piece part and/or the second work piece
part in a region adjacent to the contact area, and
D) joining the first work piece part to the second work
piece part in the contact area for the composite work
piece.

[0060] A composite work piece for a drug delivery de-
vice is manufactured comprising:

- afirst work piece part,
- asecond work piece part,

wherein the first work piece part and the second work
piece part are in mechanical contact with one another in
a contact area,

[0061] the contact area comprises a weld, which per-
manently connects the first work piece part to the second
work piece part,

and the contact area comprises an unwelded sub-area
adjacent to the weld.

[0062] The following figures are for illustrating some
embodiments of the composite work piece and of the
method from manufacturing the composite work piece.

Figures 1 a-c show ina schematic cross section three
different steps of the manufacturing process of one
embodiment of the composite work piece which does
not fall under the scope of the claims,

Figures 2a-d show a schematic cross section of four
different steps of the manufacturing process of an-
other composite work piece,

Figure 3 shows an exemplary embodiment of a drug
delivery device.

[0063] Figure 1a schematically shows the cross sec-
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tion of a first work piece part 1 and a second work piece
part 2. Both parts 1, 2 have a tubular or sleeve-like form
in this embodiment. The first work piece part 1, which
may be circumferentially closed, is shown schematically
with a window that allows to view the inside of it, which
may be a hollow. The window may be present in the first
work piece part 1 or may be for allowing to view the inside
of the part 1 for illustration purpose only.

[0064] In this embodiment, the second work piece part
2 has a constant inner diameter. The outer diameter of
the second work piece part 2 may vary. The second work
piece part 2 comprises one or more protrusions 6 at its
outer surface. The respective protrusion 6 may be a
flange or the protrusions 6 may comprise one or more
protruding ribs. Therefore, the outer diameter of the sec-
ond work piece part 2 is greater in the section with the
protrusion 6 than in other sectors with respect to the top
and bottom of the part 2. The section with the protrusions
6 may be a central or mid section of the first work piece
part 1. The outer diameter at the bottom and at the top
of the second work piece part 2 is smaller compared to
the central section.

[0065] Figure 1 b shows a schematic cross section for
example for the method step B) as described previously.
The first work piece part 1 and the second work piece
part 2 are now arranged with respect to each other for
being joined by introducing the second work piece part
2 into the first work piece part 1. Both parts 1, 2 are in
contact with another in the contact area 3. In this embod-
iment the contact area 3 is only a sub-area of the overlap
between the first work piece part 1 and the second work
piece part2. The outer diameter of the second work piece
part 2 is greater in the area of the protrusions 6 than the
inner diameter of the first work piece part 1. Therefore
an external force is required to push the second work
piece part 2 into the first work piece part 1. The outer
diameter of the protrusions 6 is matched to the inner di-
ameter of the first part 1 in a way that the second work
piece part 2 can be introduced into the first work piece
part 1 and, additionally, that the two parts 1, 2 are pressed
to each other by an elastic restoring force in the contact
area. This force is exerted by the work piece parts 1, 2
onto one another, in general on account of a residual
elastic deformation of one of the work piece parts 1, 2 or
both work piece parts in the contact area 3. In the area
of the outer surface of the second work piece part 2 with
the smaller outer diameter the first work piece part 1 and
the second work piece part 2 are not under elastic stress.
In this area there may be no force pressing the two work
piece parts 1, 2 against each other.

[0066] Figure 1c shows a schematic cross section of
another manufacturing step which may be step C) as
previously discussed for example. In this manufacturing
step the surface of the first work piece part 1 is irradiated
by a laser beam. The laser passes through the first work
piece part 1 and reaches the second work piece part 2.
The laser radiation may be absorbed in the second work
piece part 2. The laser may be focused on an area of the
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surface of the first work piece part 1 so that it impacts
the second work piece part 2 in the contact area 3 after
passing through the first work piece part 1. So, the energy
of the laser beam may be absorbed by the second work
piece part 2. The absorbed energy may now soften the
surface of the second work piece part 2, which is in direct
contact with the first work piece part 1. The second work
piece part 2 may be heated through the absorbed laser
energy and the heat may be transferred to the first work
piece part 1, so that also the first work piece part 1 may
be softened. If both work piece parts 1, 2 are softened
until they melt, the materials of the both work piece parts
1, 2 are able to mix.

[0067] The laser may be directed only at selected
points onto the surface of the first work piece part. There-
by, pointwise welds may be created. It is also possible
that the laser is guided around the whole first work piece
part 1 in a way, such that a continuous weld is formed
which may run circumferentially around the former sec-
ond work piece part 2 in the contact area 3.

[0068] Because of the elastic restoring force which
presses the first work piece part 1 and the second work
piece part 2 against each other before they have been
softened, no additional external force is necessary to
achieve a good joining strength between the first work
piece part 1 and the second work piece part 2. Therefore,
a good joining is possible, for example just by softening
one or two or more points in the contact area 3 and curing
the softened material. After curing, the first work piece
part 1 and the second work piece part 2 are now perma-
nently and firmly connected in a way that the connection
is resistant to mechanical stress.

[0069] Figure 2a shows a schematic cross section of
another embodiment of the first work piece part 1. In this
embodiment the firstwork piece part 1 is a spring member
with a semi-tubular form. The spring member has a sec-
tion provided for forming the contact areas 3 at the left
and atthe right end in the inner side of the first work piece
part 1. The first work piece part 1 may be part of a drug
delivery device 7 (see Figure 3), e.g. part of a housing
sleeve 8 of the device 7.

[0070] Figure 2b shows a schematic cross section of
an embodiment of the second work piece part 2. Also the
second work piece part 2 is a spring member. As com-
pared to the first work piece part 1 which is shown in
figure 2a it additionally comprises two wings at opposing
ends of the spring member. These two wings, especially
the outer surface of these two wings, are matched in a
way to the first work piece part 1 that they may get into
connection with the first part and form the contact area
3 at the outer side of the wings. The second work piece
part 2 may be part of the drug delivery device 7 (see
Figure 3), in particular an other part of the housing sleeve
8 of the device 7.

[0071] Figure 2c shows a schematic cross section of
a composite work piece which may be manufactured for
example by arranging the first work piece part 1 which is
shown in figure 2a and the second work piece part 2
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which is shown in figure 2b with respect to each other in
a way that they form a tube. Both parts 1, 2 are arranged
in this embodiment so that the wings of the second work
piece part 2 are introduced into the first work piece part
1, for example in corresponding slots thereof, and that
the outer side of the respective wing is in contact with
the inner surface of the first work piece part 1. The wings
of the second work piece part 2 and the corresponding
area at the inner surface of the first part 1 are pressed
on each other by a force, which may be an elastic restor-
ing spring force.

[0072] Figure 2d shows a schematic cross section of
another embodiment of the composite work piece after
an additional manufacturing step. In this embodiment the
first work piece part 1 has been irradiated with electro-
magnetic radiation, for example by a laser, in a pre-de-
termined preferably small area of the outer surface of the
first work piece part 1. This surface is located on the
opposite side from the inner surface of the first work piece
part 1 which is in contact with the wings of the second
work piece part 2. The energy of the laser beam is ab-
sorbed by the first work piece part 1, whereby the first
work piece part 1 is softened in a sub-area of the contact
area 3. After hardening aweld 4 was formed in the contact
area 3, which weld 4 now permanently connects the first
work piece part 1 with the second work piece part 2. The
weld 4 does not occupy the whole contact area 3 such
that there is a sub-area 5 of the contact area 3 left adja-
cent to the weld 4, in which both parts 1, 2 are not welded
to each other. In this sub-area 5, both parts 1, 2 may be
still under elastic stress because of the elastic restoring
force and, thus, may apply pressure on each other.
[0073] Inan alternative embodiment, a first work piece
part may be introduced partly into a second work piece
part, in particular a hollow space thereof. In this case,
the minimum inner diameter of the second work piece
part matches or is less than the maximum outer diameter
of the first work piece part.

[0074] In this embodiment, the electromagnetic irradi-
ation is emitted from a hollow space inside of the first
work piece part, the electromagnetic irradiation being di-
rected essentially radially outward.

[0075] Figure 3 shows exemplary embodiment of a
drug delivery device 7. The drug delivery device 7 may
comprise one or more composite work pieces (not ex-
plicitly shown) formed as described in connection with
Figures 2a through 2d, for example.

[0076] The drug delivery device 7 may be an injection
device. The drug delivery device 7 may be a pen-type
device, in particular a pen-type injector. The device 7
may be a disposable or a re-usable device. The device
7 may be configured to dispense fixed doses of a drug,
in particular doses which may not be varied by the user,
or variable, preferably user-settable, doses of the drug.
The drug delivery device 7 may be a manually, in partic-
ular a non-electrically, driven device.

[0077] Thedrugdeliverydevice 7 comprises a housing
8. The housing 8 comprises atubular shape. In particular,
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the housing 8 may comprise or may be embodied as a
sleeve. The housing 8 is configured to house members
of the drug delivery device 7, e.g. a guide member (not
explicitly shown), a drive member (not explicitly shown)
and/or a dose member 11. Preferably, these members
comprise a tubular shape. In particular, these members
may comprise or may be embodied as a sleeve. The
tubular shape of the respective members of the device
7 makes these members especially suitable for acting as
the first work piece part and/or the second work piece
part and, hence, for being joined forming the previously
described composite work pieces. In particular, the hous-
ing sleeve 7 may comprise a composite work piece
formed by the joined of a first housing part and a second
housing part (not explicitly shown). Additionally or alter-
natively, the dose member 11 may comprise a composite
work piece. Furthermore, the device 7 may comprise the
previously mentioned guide member, in particular a guide
sleeve (not explicitly shown). This member may be ar-
ranged inside the housing 8. In particular, the guide
sleeve may be permanently secured to the housing 8, in
particular secured against axial and rotational movement
with respect to the housing. The housing 8 may, in this
case, form a first work piece part. The guide member
may form a second work piece part. The permanent
joined connection of the housing 8 and the guide member
may comprise a composite work piece of the device 7.
[0078] The drug delivery device 7 comprises a car-
tridge holder 9. The cartridge holder 9 is connected, pref-
erably releasably connected, to the housing 8 of the de-
vice 7. The device 7 comprises a cartridge 10. The car-
tridge 10 is retained in the cartridge holder 9. The car-
tridge holder 9 stabilizes the cartridge 10 mechanically.
The cartridge 10 may hold a plurality of doses of a drug.
The term "drug", as used herein, preferably means a
pharmaceutical formulation containing at leastone phar-
maceutically active compound, wherein in one embodi-
ment the pharmaceutically active compound has a mo-
lecular weight up to 1500 Da and/or is a peptide, a pro-
teine, a polysaccharide, a vaccine, a DNA, a RNA, a an-
tibody, an enzyme, an antibody, a hormone or an oligo-
nucleotide, or a mixture of the above-mentioned phar-
maceutically active compound.

[0079] 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.

[0080] 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.

[0081] In a further embodiment the pharmaceutically
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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
exedin-3 or exedin-4 or an analogue or derivative of exe-
din-3 or exedin-4.

[0082] 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.
[0083] Insulin derivates are for example B29-N-myris-
toyl-des(B30) human insulin; B29-N-palmitoyl-des(B30)
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-(w-carbox-
yheptadecanoyl)-des(B30) human insulin and B29-N-(w-
carboxyheptadecanoyl) human insulin.

[0084] 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-GIn-Met-Glu-Glu-
Glu-Ala-Val-Arg-Leu-Phe-lle-Glu-Trp-Leu-Lys-Asn-Gly-
Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2.

[0085] 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 [Asp28] Exendin-4(1-39),

des Pro36 [IsoAsp28] Exendin-4(1-39),

des Pro36 [Met(0)14, Asp28] Exendin-4(1-39),

des Pro36 [Met(0)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(0)14 Trp(02)25, Asp28] Exendin-
4(1-39),

des Pro36 [Met(0)14 Trp(02)25, IsoAsp28] Exendin-
4(1-39); or

des Pro36 [Asp28] Exendin-4(1-39),

des Pro36 [IsoAsp28] Exendin-4(1-39),

des Pro36 [Met(0)14, Asp28] Exendin-4(1-39),

des Pro36 [Met(0)14, IsoAsp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39),
des Pro36 [Trp(02)25, IsoAsp28] Exendin-4(1-39),
des Pro36 [Met(0)14 Trp(02)25, Asp28] Exendin-
4(1-39),

des Pro36 [Met(0)14 Trp(02)25, IsoAsp28] Exendin-
4(1-39),
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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

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,
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(02)25, Asp28] Exendin-
4(1-39)-Lys6-NH2,

H-des Asp28 Pro36, Pro37, Pro38 [Trp(02)25] Ex-
endin-4(1-39)-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-NH2,

H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exen-
din-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36 [Met(0)14, Asp28] Exendin-
4(1-39)-Lys6-NH2, des Met(0)14 Asp28 Pro36,
Pro37, Pro38 Exendin-4(1-39)-NH2,
H-(Lys)6-desPro36, Pro37, Pro38
Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(0)14,
Asp28] Exendin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Met(0)14, Asp28] Exend-
in-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 [Met(0)14,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-Lys6-des Pro36 [Met(0)14, Trp(02)25, Asp28] Ex-
endin-4(1-39)-Lys6-NH2,

H-des Asp28 Pro36, Pro37, Pro38 [Met(0)14,
Trp(02)25] Exendin-4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38
Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(0)14,
Trp(02)25, Asp28] Exendin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Met(0)14, Trp(02)25,
Asp28] Exendin-4(1-39)-(Lys)6-NH2,

H-(Lys)6-des Pro36, Pro37, Pro38 [Met(0)14,
Trp(02)25, Asp28] Exendin-4(S1-39)-(Lys)6-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(0)14,

Pro38 [Asp28] Exendin-

[Met(0)14,

[Met(0)14,

[Met(0)14,
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Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2;

or a pharmaceutically acceptable salt or solvate of any
one of the afore-mentioned Exedin-4 derivative.

[0086] 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.

[0087] A polysaccharide is for example a glu-
cosaminoglycane, a hyaluronic acid, a heparin, a low mo-
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.

[0088] Pharmaceutically acceptable salts are for ex-
ample acid addition salts and basic salts. Acid addition
salts are e.g. HCl 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
describedin "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.

[0089] Pharmaceutically acceptable solvates are for
example hydrates.

Reference numerals
[0090]

1) first work piece part
2) second work piece part
3) contact area

4) weld

5) unwelded sub-area
6) protrusion

7) drug delivery device
8) housing

9) cartridge holder

10) cartridge

11) dose member
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Claims

1. Method for manufacturing a composite work piece
for a drug delivery device, comprising the steps:

A) providing a first work piece part (1) and a sec-
ond work piece part (2),

B) arranging both work piece parts (1, 2) with
respect to each other in such a way that both
work piece parts (1, 2) are in mechanical contact
with one another in a contact area (3), wherein
the first work piece part (1) and the second work
piece part (2) are held in mechanical contactwith
each other in the contact area by an elastic force
which is exerted by one of the work piece parts
on the other one of the work piece parts on ac-
count of an elastic deformation,

C) irradiating a surface of the first work piece
part (1) with electromagnetic radiation, thereby
softening the first work piece part (1) and/or the
second work piece part (2) in a region adjacent
to the contact area (3), and

D) joining the first work piece part (1) to the sec-
ond work piece part (2) in the contact area (3)
for the composite work piece,

wherein for the first work piece part (1) a part is used
which is impervious for the electromagnetic radiation
of step C) and absorbs the electromagnetic radiation
of step C) to an extent sufficient for softening the first
work piece part (1) and/or the second work piece
part (2),

wherein the method is characterized by one of:

- wherein in step B) the second work piece part
(2) is introduced at least partly into the first work
piece part (1), whereby the work piece parts (1,
2) are brought in mechanical contact with one
another in the contact area (3),

or

- wherein in step B) the first work piece part (1)
is introduced at least partly into the second work
piece part (2), whereby the work piece parts (1,
2) are brought in mechanical contact with one
another in the contact area (3) and wherein in
step C)the electromagneticirradiation is emitted
from a hollow space inside the first work piece
part (1), the electromagnetic radiation being di-
rected essentially radially outward.

2. Method according to claim 1,

wherein the force is an elastic restoring force, which
is exerted by one of the work piece parts (1, 2) onto
the otherone of the work piece parts (1, 2) on account
of a residual elastic deformation of one of or both of
the work piece parts (1, 2).

3. Method according to any one of the foregoing claims,
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wherein the firstwork piece part and the second work
piece part are chosen in a way that they both com-
prise a plastic.

Method according to any one ofthe foregoing claims,
wherein the second work piece part (2) absorbs the
electromagnetic radiation of step C) to an extent suf-
ficient for softening the second work piece part (2).

Method according to any one of the foregoing claims,
wherein for the first work piece part (1) and second
work piece part (2) a part is used which has a tubular
or semi-tubular form respectively.

Method according to any one of the foregoing claims,
wherein the contact area (3) is only a sub-area of
the total area in which the first work piece part (1)
and the second work piece part(2) overlap in step B).

Method according to any one of the foregoing claims,
wherein the first work piece part (1) and/or the sec-
ond work piece part (2) comprises a spring member.

Method according to any one of the foregoing claims,
wherein a laser is used for irradiating the surface of
the first work piece part (1) in step C).

Method according to any one ofthe foregoing claims,
wherein the composite work piece is formed during
production of adrug delivery device, the device being
an injection pen.

Method according to any one of the foregoing claims,
wherein both work piece parts (1, 2) are softened in
step D.

Method for manufacturing a drug delivery device (7)
comprising joining a first work piece part (1) and a
second work piece part (2) according to the method
of any of claims 1 to 10.

Patentanspriiche

1.

Verfahren zur Herstellung eines Verbundwerkstiicks
fur eine Arzneimittelabgabevorrichtung, umfassend
die Schritte:

A) Bereitstellen eines ersten Werkstiickteils (1)
und eines zweiten Werkstickteils (2),

B) Anordnen beider Werkstickteile (1, 2) in Be-
zug zueinander in einer Weise, dass beide
Werkstickteile (1, 2) in einem Kontaktbereich
(3) in mechanischem Kontakt miteinander ste-
hen, wobei das erste Werkstlckteil (1) und das
zweite Werkstickteil (2) in dem Kontaktbereich
durch eine elastische Kraft, die von einem der
Werkstiickteile oder dem anderen der Werk-
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10

stiickteile aufgrund einer elastischen Verfor-
mung ausgelibt wird, in mechanischem Kontakt
miteinander gehalten werden,

C) Bestrahlen einer Oberflache des ersten
Werkstlckteils (1) mit elektromagnetischer
Strahlung, wodurch das erste Werkstlickteil (1)
und/oder das zweite Werkstickteil (2) in einem
Bereich benachbart zum Kontaktbereich (3) auf-
geweicht werden und

D) Zusammenfligen des ersten Werkstickteils
(1) mit dem zweiten Werkstickteil (2) im Kon-
taktbereich (3) fir das Verbundwerkstick,

wobei flr das erste Werkstlckteil (1) ein Teil ver-
wendet wird, der undurchlassig fur die elektromag-
netische Strahlung aus Schritt C) ist und die elektro-
magnetische Strahlung aus Schritt C) in einem aus-
reichenden MalRe absorbiert, um das erste Werk-
stuckteil (1) und/oder das zweite Werkstuckteil (2)
zu versteifen, wobei das Verfahren durch eines von
Folgendem gekennzeichnet ist:

- dass in Schritt B) das zweite Werkstlckteil (2)
mindestens teilweise in das erste Werkstlckteil
(1) eingeflhrt ist, wobei die Werkstiickteile (1,
2) im Kontaktbereich (3) in mechanischen Kon-
takt miteinander treten,

oder

- dass in Schritt B) das erste Werkstuckteil (1)
mindestens teilweise in das zweite Werkstuick-
teil (2) eingefihrt ist, wodurch die Werkstlicktei-
le (1, 2) in dem Kontaktbereich (3) in mechani-
schen Kontakt miteinander treten und dadurch,
dass in Schritt C) die elektromagnetische Strah-
lung von einem Hohlraum im Inneren des ersten
Werkstlickteils (1) ausgestrahlt wird, wobei die
elektromagnetische Strahlung im Wesentlichen
radial nach aul3en gerichtet wird.

Verfahren nach Anspruch 1,

wobei die Kraft eine elastische Rickstellkraft ist, die
von einem der Werkstickteile (1, 2) auf das andere
der Werkstlckteile (1, 2) wegen einer restlichen
elastischen Verformung eines oder beider Werk-
stlckteile (1, 2) ausgeubt wird.

Verfahren nach einem der vorhergehenden Ansprii-
che,

wobei das erste Werkstlckteil und das zweite Werk-
stlickteil auf eine Weise gewahlt werden, dass beide
einen Kunststoff umfassen.

Verfahren nach einem der vorhergehenden Anspri-
che,

wobei das zweite Werkstickteil (2) die elektromag-
netische Strahlung aus Schritt C) in einem ausrei-
chenden Malle absorbiert, das zum Erweichen des
zweiten Werkstuckteils (2) ausreicht.
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Verfahren nach einem der vorhergehenden Anspri-
che,

wobei flr das erste Werkstlickteil (1) und das zweite
Werkstuckteil (2) ein Teil verwendet wird, der eine
rohrformige oder halbrohrformige Form aufweist.

Verfahren nach einem der vorhergehenden Anspri-
che,

wobei der Kontaktbereich (3) nur ein Teilbereich des
Gesamtbereichs ist, in dem sich das erste Werk-
stickteil (1) und das zweite Werkstickteil (2) in
Schritt B) Uberschneiden.

Verfahren nach einem der vorhergehenden Anspri-
che,

wobeidas erste Werkstuckteil (1) und/oderdas zwei-
te Werkstickteil (2) ein Federelement umfasst.

Verfahren nach einem der vorhergehenden Anspri-
che,
wobei ein Laser zum Bestrahlen der Oberflache des
ersten Werkstiickteils (1) in Schritt C) verwendet
wird.

Verfahren nach einem der vorhergehenden Anspri-
che,

wobei das Verbundwerkstiick wahrend der Herstel-
lung einer Arzneimittelabgabevorrichtung gebildet
wird, wobei die Vorrichtung ein Injektionspen ist.

Verfahren nach einem der vorhergehenden Anspri-
che, wobei beide Werkstickteile (1; 2) in Schritt D
erweicht werden.

Verfahren zur Herstellung einer Arzneimittelabgabe-
vorrichtung (7), umfassend das Zusammenfiigen ei-
nes ersten Werkstlckteils (1) und eines zweiten
Werkstlckteils (2) gemaR dem Verfahren nach ei-
nem der Anspriiche 1 bis 10.

Revendications

1.

Procédé de fabrication d’'une piéce de travail com-
posite pour un dispositif de distribution de médica-
ments, comprenant les étapes suivantes :

A) fournir une premiére partie de piéce de travail
(1) etune deuxiéme partie de piece de travail (2),
B) agencer les deux parties de piéces de travail
(1, 2) 'une par rapport a l'autre de telle sorte
que les deux parties de piece de travail (1, 2)
soient en contact mécanique 'une avec l'autre
dans une zone de contact (3), la premiére partie
de piéce de travail (1) et la deuxiéme partie de
piece de travail (2) étant retenues en contact
mécanique I'une avec l'autre dans la Zone de
contact par une force élastique qui est exercée
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1

par I'une des parties de piece de travail sur
I'autre des parties de piece de travail en raison
d’'une déformation élastique,

C) irradier une surface de la premiere partie de
piéce de travail (1) avec un rayonnement élec-
tromagnétique, pour ainsi ramollir la premiere
partie de piece de travail (1) et/ou la deuxiéme
partie de piece de travail (2) dans une région
adjacente a la zone de contact (3), et

D) réunir la premiére partie de piéce de travail
(1) et la deuxiéme partie de piece de travail (2)
dans la zone de contact (3) pour la piéce de
travail composite,

une partie étant utilisée pour la premiére partie de
piece de travail (1), laquelle est imperméable au
rayonnement électromagnétique de I'étape C) et ab-
sorbe le rayonnement électromagnétique de I'étape
C) dans une mesure suffisante pour ramollir la pre-
miére partie de piece de travail (1) et/ou la deuxiéme
partie de piece de travail (2),

le procédé étant caractérisé soit :

- dans I'étape B), en ce que la deuxieme partie
de piéce de travail (2) est introduite au moins en
partie dans la premiére partie de piéce de travail
(1), les parties de piéce de travail (1, 2) étant
ainsiamenées en contact mécanique 'une avec
I'autre dans la zone de contact (3), soit

- dans I'étape B), en ce que la premiere partie
de piéce de travail (1) est introduite au moins en
partie dans la deuxiéme partie de piece de tra-
vail (2), les parties de piéce de travail (1, 2) étant
ainsiamenées en contact mécanique I'une avec
I'autre dans lazone de contact (3) etdans I'étape
C), en ce que le rayonnement électromagnéti-
que est émis depuis un espace creux al'intérieur
de la premiére partie de piéce de travail (1), le
rayonnement électromagnétique étant dirigé
essentiellement radialement vers 'extérieur.

Procédé selon la revendication 1,

dans lequel la force est une force de restauration
élastique qui est exercée par I'une des parties de
piece de travail (1, 2) sur 'autre des parties de piéce
detravail (1, 2) enraison d’une déformation élastique
résiduelle d’'une ou des deux parties de piece de
travail (1, 2).

Procédé selon 'une quelconque des revendications
précédentes,

dans lequel la premiére partie de piece de travail et
la deuxiéme partie de piéce de travail sont choisies
de maniére a ce qu’elles comprennent toutes les
deux un plastique.

Procédé selon 'une quelconque des revendications
précédentes,



10.

11.
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dans lequel la deuxiéme partie de piéce de travail
(2) absorbe le rayonnement électromagnétique de
I'étape C) dans une mesure suffisante pour ramollir
la deuxiéme partie de piéce de travail (2).

Procédé selon 'une quelconque des revendications
précédentes,

dans lequel, pour la premiére partie de piece de tra-
vail (1) et la deuxiéme partie de piece de travail (2),
on utilise une partie qui présente une forme tubulaire
ou semi-tubulaire, respectivement.

Procédé selon 'une quelconque des revendications
précédentes,

dans lequel la zone de contact (3) est seulement une
sous-zone de la zone totale dans laquelle la premie-
re partie de piece de travail (1) et la deuxieme partie
de piéce de travail (2) se chevauchent dans I'étape
B).

Procédé selon 'une quelconque des revendications
précédentes,

dans lequel la premiére partie de piéce de travail (1)
et/ou la deuxiéme partie de piece de travail (2) com-
prennent un organe de ressort.

Procédé selon 'une quelconque des revendications
précédentes,

dans lequel on utilise un laser pour irradier la surface
de la premiére partie de piéce de travail (1) dans
I'étape C).

Procédé selon 'une quelconque des revendications
précédentes,

dans lequel la pieéce de travail composite est formée
au cours de la production d’un dispositif de distribu-
tion de médicaments, le dispositif étant un crayon
d’injection.

Procédé selon 'une quelconque des revendications
précédentes,

dans lequel les deux parties de piéce de travail (1,
2) sont ramollies dans I'étape D.

Procédé de fabrication d’un dispositif de distribution
de médicaments (7) comprenant la réunion d’une
premiére partie de piéce de travail (1) et d’'une
deuxieme partie de piece de travail (2) selon le pro-
cédé selon 'une quelconque des revendications 1 a
10.
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EARAT KOMPOSIT MUNKADARAR RIALAKITASARA GYOGVEIERADAGDLO BSZRAZHGE

STARADALM IGENYPONTOK

1. Bfisrds kompozit munkadarab kislshitasdra gydgyszeradagold eszkoznox, amelynak so-

Ay elsd munkadarsd slemet 1), tovabba misedik munkadarabelemet {2} kepaxling,

B mingket munkadarab alemet (1, 21 egymdshaz képest Ggy renduzrii o, hogy windkat monkadas
eat efem (1, 2) mechanikus érintkezdsben van egymassal egy rintkerdal tartomanyon (3 bl
ahol az slsd munkadaral elom (1) és 3 mésodk munkadarad eleny (2} sz drintkezés] tatomany-
han elivan rugalmas erd Kovetkeztében van mechanikue drintkezasben sgymdssal, amelyet az
sovik munkadarabalem révén fiilink ki a mésik munkadarsbelames rigalmas alshvalionas révéﬁ,

Oy sz elsd munkadarab slem (1) folietlt siskbomagneses sugarzdssal besugarozauk, 8w ez
megiagyitiuk az sisé munkadaral elemst (1} dofvagy & masodik munkadwrab slemet (4} eqy

ohvan tadtomdnyban, amely szomszédos ax drintkezés! tartomanmyal (3}, &8
D) egyesiinh az elsd munkadaral elemat (1) a masodik munkadaral slememad {3} a2 Srintkozést dar-
wormanyian {3}, &8 szesl kompozit munkadarabol hoz SEEC T
shot slsd munkadash shemkant (1) ovan slemet akalmazunk, amely Mjarhatation 2 O} &
pastan akalmazntt elekiromagneses sugdrzas sedmdrs, &8 olyan meriexban nysll of & O} Spasben
alkaimazstt slekiromagnesses sugdnmast anti elegendd shhoz, hogy meglégyisa az elsd munkadarab

shamet (1) dsfvagy ¥ masodik urkadarabslemet (2},

Swonhiol sz alidrasrs o folfonad, Hogy
A B Mpéshen a masodik murkadarah elomat (2} logaiabb réscben bevezetik a2 ek
58 munkadarad slombe (1), & szrel & munkadarab shemeket {1, &) mechanikus
Srinthaeshe horzuk sgymassal az drintkezést artoranyhan (3),

VR
shol 2 B) [Gpds sordn az olsd munkadarab siemet (1) legaldbl részben bavezaefik &
migsodit muskadarab dambs (8, o5 eresl @ munkadarab elemaket {1, 3} mechant
ks Sinikesdshe horzuk agyvdsssl az Srintkasési tavtomanyban (3}, #s ahel & O
iépésben az slekiromagnesss sugdrzdst av alsd munkadaral slem (1) belsgeben
vE Ures Wrbdl sugdronzuk, S8 ap elektromagneses sugdnist lenysgehan sugar
wanyban kifeld dnyitiul

QAL igdnypont szerint efidras,

shot e aeé 82 ols vagy mindied munkadaral sfem (1, 2) maradd rugalmas alakvalinzastbil
szdrmad rugsimas ellenerd, amelyst & munkadarab slemek (1, ) egyibének réven gyakoriunk a
masik munkadanb dermra (1, &k

3. Az 2lded igénypontok barmelyike starinti alidvas,

shol mind az elsd munkadarah elemisnt, ming a masodl munkadarsb slemiént mianyagat
valgsziunk.
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4. Az elbzd igénypontok bdmmalyike azseintl elfjaras,
ahol @ mésodik munkadarab olem {2} a Q) lépéstan oly méctekban nysh o ax slekbromagne-
sua sugdrast, and slegends ahhox, hugy meghigyites 8 mdsodik munkadarab slemet {2).

§ Az elfizd igdnypontsd bdmmslyive szenintt aligeads,
ahot sisd munkadarab alamiant (1) €5 & pidgsodik munkadarabatambént (8} olvan munkada-
sabol alaimazunk, amalynel cadseedll vagy tlostszeri formafs van,

8, Az eiliad igdnyponiok barmelyibe sterintl sifneds,

aho! az Srintkacds! Wmromany (3 egy olvan feles taromany résctarfomdnye, amelyben az e
s6 munkadarab slem 1) és & masadik munkadarab slem (2} & B) idpesban stfedi sgymast,

7. &z aifzd ndnyponick emedyike szavinll eliaray,

ahot az olsd munkadarab adem (11 68 a mdsodk munkadarad elem {2} rugdsism.

8. Az olzd igsrpontah harmadyike szarindf elidras,

ahol @ O) Spsshen Szart akalmarunh az elsd munkadarab alam (1) fellistének basugdrea-

3. Ax elted igdnyponiok barmelyie srarintt efidcds,

anol a kompozit munkarhrabot gydgyszeradagolt esxhis gydnden soran kepezzik ki, ahol
a2 eszkdz iclifecskanad,

10, Az oidzd igdnypontok bammelvike szennti slidras,

ahol a D) Kodsben mindkét munkadarab slernel {1, 2) megldgyituk,

11 Bhigray gydgyezsradagold ssrkar {7) sbsliaasra. amelynek sordn sisd munkadarab
slemat {1} &8 mdsodik munkadaral eleret g;’? b egvasitink &2 1~ 10 igEnypontok brmslyike szenind
efidrasaal
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