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(57) Abstract: The present invention provides a method of manufacturing injection needles for use in pen needle assemblies. The
method comprises grinding a first end portion (2) of a needle tube (1) to produce a first sharpened tip (4), grinding a second end por -
tion (3) of the needle tube (1) to produce a second sharpened tip (5), and dividing the needle tube (1) between the first sharpened tip

o (4) and the second sharpened tip (5), thereby providing two injection needles (6, 7). The invention furthermore provides a needle

W

tube.
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NEEDLE TUBE AND METHOD OF PRODUCING INJECTION NEEDLES

FIELD OF THE INVENTION

The present invention relates to methods of producing injection needles for use in medical

needle assemblies such as pen needle assemblies.

BACKGROUND OF THE INVENTION

Injection needles are widely used in the medical area to deliver medicaments to specific
body sites. For example, within the treatment of diabetes mellitus pen needle assemblies are
oftentimes used with injection pens for subcutaneous administration of various glucose regu-
lating agents. A pen needle assembly includes an injection needle and a needle hub having
means for attachment to an injection pen. The injection needle is typically fixed to the needle
hub so as to enable skin penetration by the one needle end and penetration of a cartridge

septum by the other needle end.

In the diabetes care segment one important characteristic of pen needle assemblies is the
length of the front needle which is the portion of the injection needle that is inserted into the
skin to deliver the given agent. State of the art pen needle assemblies offer front needle
lengths in the range of 4mm-12mm with the smaller lengths becoming increasingly pre-

ferred.

Other important characteristics of these pen needle assemblies are the needle gauge and
the resistance to flow through the injection needle. The higher the needle gauge the smaller
the outer diameter of the injection needle, and the smaller the outer diameter of the injection
needle the lower the frequency of painful injections. A high needle gauge is thus preferable

from a comfort perspective.

However, the resistance to flow through the injection needle is i.a. proportional to the length
of the needle and inversely proportional to the inner diameter to the fourth power. This
means that the higher the needle gauge and the longer the needle the poorer the flow prop-
erties of the needle, and thereby the greater the force needed to convey a medicament
through the needle lumen. A high needle gauge is thus not preferable from an effort per-

spective.
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One compromising solution to this apparent paradox is to use a split needle arrangement
comprising a separate skin penetrating needle with a high needle gauge and a back needle
with a smaller needle gauge. The medicament will thus flow a shorter distance through a
small lumen, whereby the flow resistance is reduced while the desired small outer dimension

of the skin inserted needle portion is maintained.

US 8,608,710 (Becton Dickinson & Company) discloses a serial arrangement of two needle
cannulas with different needle gauges in a pen needle assembly. The thinner of the needles
is adapted to enter the body of the user, while the other is adapted to establish fluid access
to a medicament container. Both needles are separate elements that are fixed to a needle
hub.

US 6,843,783 (Terumo Kabushiki Kaisha) provides a similar solution and further discloses
an alternative version where the back needle is formed as an integrated portion of the nee-
dle hub.

Regardless of the particular embodiment, in such a split needle arrangement the skin pene-
trating needle is a separate needle element which is of approximately half the length of a
conventional injection needle. Conventional injection needles as used in most state of the art
pen needle assemblies have a length in the range of 14mm-16mm. These injection needles
are processed by grinding the patient dedicated end so as to minimise discomfort during
needle insertion and the container dedicated end so as to allow easy penetration of the con-
tainer septum. This is done on grinding machinery which is designed to handle needle tubes
of 14mm-16mm, and for which it may be difficult or impossible to handle needle tubes of half
that length.

It is thus desirable to provide a method of manufacturing injection needles for use in needle
assemblies employing separate skin penetrating and septum penetrating needle elements,

which method does not require updated grinding machinery.

SUMMARY OF THE INVENTION

It is an object of the invention to eliminate or reduce at least one drawback of the prior art, or

to provide a useful alternative to prior art solutions.

In particular, it is an object of the invention to provide a method of manufacturing injection

needles suitable for use in dual gauge pen needle assemblies.
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It is a further object of the invention to provide a method of manufacturing such injection

needles, by which method an update of existing grinding machinery can be avoided.

In the disclosure of the present invention, aspects and embodiments will be described which
will address one or more of the above objects and/or which will address objects apparent

from the following text.

In a first aspect of the invention a method of manufacturing injection needles is provided, the
method comprising step (i) grinding a first end portion of a needle tube to produce a first
sharpened tip, step (ii) grinding a second end portion of the needle tube, opposite the first
end portion, to produce a second sharpened tip, and step (iii) dividing the needle tube be-
tween the first sharpened tip and the second sharpened tip, thereby providing two injection

needles.

Step (ii) may be carried out simultaneously with or subsequent to step (i), but, importantly,
step (iii) is carried out subsequent to both step (i) and step (ii) to allow the needle tube to be
ground completely before division. Thereby, e.g. a 14mm needle tube may be ground on
existing grinding machinery and then divided afterwards to provide two injection needles

suitable for use as needle elements in respective needle assemblies.

The needle tube may be divided a predetermined distance from the first sharpened tip to
provide desired needle lengths. In particular, the needle tube may be divided midway, or
substantially midway, between the first sharpened tip and the second sharpened tip. There-
by, two injection needles of equal, or substantially equal, lengths are provided which can
both be used in the production of a specific needle assembly model. Alternatively, the nee-
dle tube may be divided such that the one injection needle is noticeably longer than the oth-
er, enabling use of the two injection needles in the production of different needle assembly

models.

The needle tube may extend along a longitudinal axis between the first end portion and the
second end portion, and step (iii) may comprise dividing, e.g. cutting, the needle tube per-
pendicularly, or at least substantially perpendicularly, to the longitudinal axis to provide two
injection needles which may each be easily fitted in fluid communication with another needle
element. Alternatively, step (iii) may comprise dividing the needle tube at an angle to the
longitudinal axis differing from 90°. For example, by cutting the needle tube at an acute an-
gle to the longitudinal axis, which acute angle is in the range [25° 30°], needle ends may be

obtained which are particularly suitable as back needle ends for easy penetration of reser-
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voir closures, such as e.g. self-sealing rubber septa. The present method is thus also appli-
cable in general to produce injection needles of conventional lengths in a manner which
eliminates, or at least reduces, the need for separate, dedicated back needle processing

steps, ensuring a less costly manufacturing.

The first end portion and the second end portion may be ground identically, e.g. to provide
for the establishment of identical skin penetrating needle portions. This enables use of both
injection needles in the same type of needle assembly and may enable a faster and more
cost efficient mass production of the injection needles. Alternatively, step (i) and step (ii) may

provide sharpened tips of different configurations.

In particular, at least one of the first sharpened tip and the second sharpened tip may be
multi-bevelled, e.g. produced by three or more grinds resulting in three or more distinct bev-

els, to provide for easy and painless penetration of a user's skin.

The needle tube may be provided as a separated piece of a longer tube. Accordingly, a tub-
ing may initially be divided into a plurality of needle tubes, whereafter at least some of said
needle tubes undergo the manufacturing steps described above. The plurality of needle
tubes thus initially provided may be of equal length or of a limited number of different

lengths, depending on the desired production set-up.

In a second aspect of the invention a method of manufacturing an injection needle assembly
is provided, the method comprising arranging an injection needle produced by a method as
described in the above in connection with the first aspect of the invention in a retaining por-
tion of a needle hub such that (a) the injection needle protrudes from the retaining portion in
a distal direction, and (b) the injection needle is in fluid communication with a hollow piercing

member extending from the retaining portion in a proximal direction.

Thereby, a needle manufactured according to the above described first aspect of the inven-
tion is coupled to a needle hub to provide a complete needle assembly which can be at-

tached to a needle mount of an injection pen.

In a third aspect of the invention a method of manufacturing an injection needle assembly is
provided, the method comprising arranging an injection needle produced by a method as
described in the above in connection with the first aspect of the invention in a retaining por-
tion of a needle hub such that (a) the injection needle protrudes from the retaining portion in

a distal direction, and (b) the injection needle is in fluid communication with a coupling por-



10

15

20

25

WO 2016/016419 PCT/EP2015/067634

tion of the needle hub, which coupling portion is adapted to receive a hollow piercing mem-

ber.

Thereby, a needle manufactured according to the above described first aspect of the inven-
tion is coupled to a needle hub which is further capable of receiving a second piercing ele-

ment for the provision of a complete needle assembly.

In the case where the first end portion and the second end portion are ground identically an
intermediate product in the form of a double-ended needle tube with identical ends is arrived

at before initiation of step iii).

Accordingly, in a fourth aspect of the invention a needle tube is provided comprising a first
end portion comprising a first sharpened tip and a second end portion comprising a second
sharpened tip, wherein the first sharpened tip and the second sharpened tip have identical

configuration.

This intermediate product may e.g. be placed on a shelf for a time period, allowing the man-
ufacturer to prepare multiple double-ended injection needles, while postponing a decision on
where and/or how to divide them. This may, for example, be beneficial in case the specific
types of needle assemblies for which the injection needles are intended are yet to be decid-

ed on.

In exemplary embodiments of the invention the first sharpened tip and the second sharp-

ened tip each comprises three distinct bevels.

In the present context when end portions are "ground identically” or when sharpened tips or
ends have "identical configuration" this means that the respective end portions or tips have
been processed to obtain the same shape. Notably, the shape is independent of the angular
orientation of the processed end portion about the longitudinal axis. For example, if the first
sharpened tip has three distinct bevels, each of these bevels is at a respective angle of incli-
nation to each of the other two bevels and to a first imaginary plane containing the longitudi-
nal axis. The second sharpened tip then has three distinct bevels which are each at the
same respective angles to the other bevels and to a second imaginary plane containing the
longitudinal axis than the corresponding bevel of the first sharpened tip. However, the sec-

ond imaginary plane need not be angularly aligned with the first imaginary plane.
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In the present context of use of a needle assembly the term "proximal”, or "proximally", re-
fers to a portion, position or direction opposite or away from the insertion site, whereas "dis-
tal", or "distally", conversely, refers to a portion, position or direction close to or towards the

insertion site.

In the present specification, reference to a certain aspect or a certain embodiment (e.g. "an
aspect”, "a first aspect”, "one embodiment", "an exemplary embodiment", or the like) signi-
fies that a particular feature, structure, or characteristic described in connection with the re-
spective aspect or embodiment is included in, or inherent of, at least that one aspect or em-
bodiment of the invention, but not necessarily in/of all aspects or embodiments of the inven-
tion. It is emphasized, however, that any combination of the various features, structures
and/or characteristics described in relation to the invention is encompassed by the invention

unless expressly stated herein or clearly contradicted by context.

The use of any and all examples, or exemplary language (e.g., such as, etc.), in the text is
intended to merely illuminate the invention and does not pose a limitation on the scope of
the same, unless otherwise claimed. Further, no language or wording in the specification
should be construed as indicating any non-claimed element as essential to the practice of

the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following the invention will be further described with references to the drawings,

wherein

Figs. 1 is a cross sectional view of a conventional pen needle assembly,

Fig. 2a is a side view of an unmodified needle tube to be processed in accordance with the

present invention,

Fig. 2b is a side view of the needle tube following the initial process steps,

Fig. 2c is a side view of the final result of the processing,

Fig. 2d is an enlargement of section Q of Fig. 2c, showing the needle tube divided perpen-

dicularly to its longitudinal axis,
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Figs. 2e and 2f are views similar to that of Fig. 2d, showing exemplary other separation an-

gles for the needle tube, and

Fig. 3 is a cross sectional view of a needle assembly including an injection needle produced

by the method according to the present invention.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

When in the following relative expressions, such as "upwards" and "downwards", are used,
these refer to the appended figures and not necessarily to an actual situation of use. The
shown figures are schematic representations for which reason the configuration of the differ-
ent structures as well as their relative dimensions are intended to serve illustrative purposes

only.

Fig. 1 is a cross sectional view of a typical pen needle assembly 10 of the prior art. The pen
needle assembly 10 comprises a needle hub 11 with a central retaining portion 12 to which
an injection needle 15 is securely fixed, and an internally threaded collar 13 for engagement
with a mating thread on a needle mount of a pen injector (not shown). The injection needle
15 comprises a sharpened front needle portion 16 adapted for insertion through a human
skin barrier and a sharpened back needle portion 17 adapted for penetration of a septum of
a drug containing cartridge. The needle hub 11 further has an abutment surface 14 for

abutment with a skin portion surrounding the insertion site.

Fig. 2a is a side view of a needle tube 1 to be processed in accordance with the present
invention. The needle tube 1 is a hollow cylindrical structure extending longitudinally be-

tween a first end portion 2 and a second end portion 3.

Fig. 2b is a side view of the needle tube 1 following the initial process steps, showing a first
sharpened tip 4 at the first end portion 2 and a second sharpened tip 5 at the second end
portion 3. The sharpened tips 4, 5 have been produced identically by grinding in a manner

conventionally known in the art of injection needle manufacturing.

Following the formation of the two sharpened tips 4, 5 the needle tube 1 is cut perpendicu-
larly to the longitudinal axis midway between the first end portion 2 and the second end por-
tion 3 to thereby produce two identical injection needles 6, 7. The end result is shown in Fig.
2c¢. Each of these injection needles 6, 7 may then be used in a pen needle assembly, e.g. as

described below.
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Fig. 2d is a close-up view of section Q of Fig. 2¢, showing the ends of the needle tube 1,

which are established by cutting at a right angle, a4, to the longitudinal axis.

Figs. 2e and 2f show in a similar way the ends of respective needle tubes having been cut at
different exemplary acute angles, o, and a3, to the longitudinal axis. Particularly, a; may
equal 28° whereby the produced injection needles are automatically provided with a tip
which is suitable for penetration of e.g. a rubber septum of a drug cartridge (not shown). This
is relevant in case the produced injection needles are of a conventional length and intended

for use in pen needle assemblies of the prior art type shown in Fig. 1.

Fig. 3 is a cross sectional view of a pen needle assembly 20 incorporating an injection nee-
dle 6 manufactured according to the present invention. The pen needle assembly 20 com-
prises a needle hub 21 of plastic having an integrated back cannula 27 pointed for penetra-
tion of a cartridge septum. The injection needle 6 is attached to a central retaining portion
22, by gluing, press-fitting, or other ways of attachment known in the art, such that a tight
fluid communication is provided between the proximal end portion of the back cannula 27
and the sharpened tip 4. The needle hub 21 further has an internally threaded collar 23 for
secure engagement with a needle mount of an injection device (not shown) and a distally

oriented abutment surface 24 for abutment with a skin portion of a user.

The back cannula 27 is molded with the remaining portion of the needle hub 21 and has a
larger lumen as well as a larger outer diameter than the injection needle 6. The pen needle
assembly 20 is thus both relatively inexpensive to manufacture and offers a reduced flow

resistance compared with the conventional pen needle assembly 10 illustrated in Fig. 1.
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CLAIMS

1. A method of manufacturing injection needles, the method comprising:

() grinding a first end portion (2) of a needle tube (1) to produce a first sharpened tip

(4),

(ii) grinding a second end portion (3) of the needle tube (1) to produce a second sharp-

ened tip (5), and

(iii) dividing the needle tube (1) between the first sharpened tip (4) and the second
sharpened tip (5), thereby providing two injection needles (6, 7).

2. A method according to claim 1, wherein step (iii) comprises dividing the needle tube (1) a

predetermined distance from the first sharpened tip (4).

3. A method according to claim 2, wherein step (iii) comprises cutting the needle tube (1)

midway between the first sharpened tip (4) and the second sharpened tip (5).

4. A method according to any of claims 1 — 3, wherein the needle tube (1) extends along a

longitudinal axis, and

wherein step (iii) comprises cutting the needle tube (1) perpendicularly to the longitudinal

axis.

5. A method according to any of claims 1 — 3, wherein the needle tube (1) extends along a

longitudinal axis, and

wherein step (iii) comprises cutting the needle tube (1) at an acute angle to the longitudinal

axis, the acute angle being in the range [25°; 30°].

6. A method according to any of the preceding claims, wherein step (i) comprises grinding
the first end portion (2) in a predefined manner to obtain a first configuration of the first

sharpened tip (4), and
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wherein step (ii) comprises grinding the second end portion (3) in the predefined manner to
obtain a second configuration of the second sharpened tip (5), which second configuration is

identical to the first configuration.

7. A needle tube comprising:
— afirst end portion comprising a first sharpened tip, and
— asecond end portion comprising a second sharpened tip,

wherein the first sharpened tip and the second sharpened tip have identical configuration.

8. A needle tube according to claim 7, wherein the identical configuration is a multi-bevelled
geometry.

9. A needle tube according to claim 8, wherein the multi-bevelled geometry comprises three
distinct bevels.
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