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(57) Abstract: The present invention relates to an assembly kit for preparing of a pre-tilled syringe and in particular to a method
of preparing of such pre-filled syringe assemblies by means of an assembly kit, wherein the assembly kit comprises: - a gripping
means (20, 21) to be attached to a proximal end section of a cartridge (10) which comprises an axially displaceable bung (12) for
sealing of an interior volume of the cartridge (10) being pre-filled with an injectable medicinal product, - a needle mount (18, 19)
to be attached to a distal end section of the cartridge (10) and providing a mount for a needle assembly to be coupled to the mteri-
or volume of the cartridge (10) m a tlmud-transterring way, - a plunger rod (26; 30) connectable with the bung (12) of the cartridge
(10) for applying distally directed thrust to the bung (12), wherein the cartridge (10) is at least partially embedded in a protecting

sleeve.
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Description

Assembly kit for preparing of a pre-filled syringe

Field of the Invention

The present invention relates to a syringe assembly and In particular to a disposable
pre-filled syringe assembly for administering of a liquid medicinal product to a patient,

preferably by way of injection.

Background and Prior Art

Numerous medicinal products like parenteral pharmaceuticals have to be administered
by way of injection. For administration of local anaesthetics in particular dental
anaesthetics, the active pharmaceutical ingredient is either provided in a multiple dose
containing ampoule or vial, from which a required dose can be drawn up by a
disposable syringe, which is subsequently used to administer the dose by injection. On
the one hand, drawing up of a medicinal product from an ampoule or vial is considered
as cumbersome and bears the risk of contamination of the sterile parenteral solution
with microorganisms or particulates. On the other hand, medical staff is exposed to a
non-negligible risk of injury when the tipped needle end is introduced into the multiple

dosage container.

Alternatively, the active ingredient can be provided in a cartridge or carpule of
substantially cylindrical shape, which is sealed by an axially displaceable bung. At its
opposite end, the cartridge Is typically sealed by means of a pierceable septum of
elastomeric material. The septum Is to be pierced by a needle, cannula or the like for
expelling of the liquid product from the interior of the cartriage, in particular when the
displaceable bung is subject to a distally directed displacement, that is, a displacement

towards the septum.
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Such cartridges filled with anaesthetics, in particular with dental anaesthetics, are
usually inserted into and operably engaged with a rather large syringe rack, typically
made of metal. The use of such syringe racks in combination with pre-filled cartridges
quite often has a scary and threatening effect on the respective patient. The use of

such over-dimensioned syringe racks therefore provokes a certain discomfort.

Moreover, use of such spacious syringe racks turned out to be particularly difficult for
paediatric treatment. Also, multiple use of a syringe rack with different patients may

INncrease the risk of cross infection.

Document WO 91/01152 A1 for instance discloses a pre-filled disposable syringe
assembly for medicaments In injectable form. This syringe device includes a vial for
medicaments that has a first open end and a sealed second end. On the first end, a
plunger tip Is positioned which seals that end and which, when moved to the other end,
will force the contents of the vial out of the device. A finger grip is mounted adjacent to
that first end.

The second end of the vial Is sealed. A needle and hub means for slidably mounting a
needle on the second end is provided and is in axial alignment with the sealed end so
as to position the needle for access to the vial. Additionally, a plunger rod is provided
having a first engagement means on one end for engaging the plunger tip. Further, a
mounting device Is provided for detachably mounting the plunger between the finger

grip and the hub means.

Such disposable pre-filled syringes are generally smaller in construction and shape
compared to conventional syringe racks. However, pre-filled disposable syringes have
to be individually adapted to and designed for the respective injectable medicinal
product. Hence, in comparison with ampoules, vials or comparable bottles, costs for
development and production for such disposable pre-filled syringes are comparatively
high.

Objects of the Invention
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It is therefore an object of the present invention to provide a cost-efficient and
universally applicable approach for injecting medicinal products, such like dental
anaesthetics. The present invention further aims to provide a replacement of
conventional syringe racks by disposable, more hygienic and less spacious injection
means, being further usable with conventional cartridges or ampoules containing the

medicinal product to be injected.

Summary of the Invention

In a first aspect, the invention provides an assembly kit for preparing of a pre-filled
syringe, preferably of disposable type. The assembly kit comprises a gripping means
to be attached to a proximal end section of a cartridge. The cartridge is of sleeve-like
or cylindrical geometry and comprises an axially displaceable bung at its proximal end
section for sealing of an interior volume of the cartridge. The interior volume of the
cartridge is pre-filled with an injectable medicinal product, which can be expelled from
the cartridge through a distally located outlet part, which is typically sealed by means
of a septum being pierceable by a piercing element like a needle, a cannula or by

comparable piercing or injection means.

The assembly kit further comprises a needle mount to be attached to the distal end
section of the cartridge. The needle mount serves as a mount for a needle assembly to
be coupled to the interior volume of the cartridge in a fluid-transferring way. Finally, the
assembly kit comprises a plunger rod, which is connectable with the bung of the
cartridge. By means of the plunger rod, a distally directed thrust can be applied to the
bung, either manually or automatically, e.g. by means of an appropriate dispensing

mechanism.

By means of the assembly Kkit, a pre-filled cartridge, such like a conventional carpule
filled with dental anaesthetics can serve as a base for a pre-filled disposable syringe.
Instead of arranging a cartridge in a rather spacious and over-dimensioned syringe

rack, the at least three components of the assembly kit can be separately assembled
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at respective portions of the cartridge. In this way, a conventional cartridge or carpule
can be easily and universally transformed into a disposable pre-filled syringe being
prepared and adapted for injection of the respective medicinal product, such like dental

anaesthetics.

Furthermore, the assembly kit comprises a protecting sleeve for at least partially
embedding the cartridge therein. Since the cartridge typically comprises a barrel made
of glass, the barrel or cartridge may become subject to breakage, e.g. when
iInadvertently dropped to the ground. The protecting sleeve now serves as a protection
means and helps to prevent uncontrolled splintering of the cartridge in the event of

breakage.

According to a preferred embodiment of the invention, the single components of the
assembly kit, namely the gripping means, the needle mount and/or the plunger rod are
made of plastic material, in particular of injection molded plastic material molded in a

single or multi-component injection molding process.

By making use of plastic material for the assembly kit, manufacturing costs for the
assembly kit can be kept in a remarkably low range and a conversion of a pre-filled

cartridge into a disposable pre-filled syringe can be implemented in a cost-efficient way.

According to a further preferred embodiment, the gripping means and/or the needle
mount are adapted to be frictionally and/or positively and/or adhesively engaged with
respective peripheral or outer sections of the cartridge. Preferably, gripping means
and/or needle mount are undetachably and preferably steadfastly engageable with the
cartridge. By undetachably connecting the gripping means and/or the needle mount to
the cartridge or carpule, a user is compelled to dispose the entire device when the
content of the cartridge has been dispensed. By having the gripping means and/or the
needle mount undetachably connected to the cartridge, e.g. a potential risk of cross

infection due to multiple usage of the assembly kit can be reduced.
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In a further preferred embodiment, the plunger rod is adapted to become frictionally
and/or positively and/or adhesively engaged with the bung. For this purpose, a distally
located end section of the plunger rod and a respective proximally directed end face of
the bung may comprise mutually corresponding interlocking means, such like a snap fit

or a threaded engagement.

Furthermore and according to another preferred embodiment, the plunger rod and/or
the gripping means comprise a ring portion adapted to receive a user's finger. By way
of having a closed or open ring portion, the overall handling of the assembly kit and the
pre-filled syringe is facilitated. Hence, a user may grip the gripping means with his
iIndex finger while making use of his thumb to exert distally directed pressure onto the
plunger rod or to retract the plunger stopper to allow for aspiration in case of non-

Intravascular injections.

In a further embodiment, the injection needle or cannula Is pre-assembled to the
needle mount before said needle mount itself is attached to the cartridge. Alternatively,
the needle mount is attached to the cartridge prior to a fluid-transferring coupling of

Injection needle and cartridge.

The protecting sleeve serves to provide a splinter shield particularly in the event that
the material of the cartridge becomes subject to breakage, which might be the case
when the cartridge is made of glass. The protecting sleeve can be designed so as to
be attached exclusively to the outer circumference of the cartridge or its barrel. Hence,
the protecting sleeve preferably acts as a sheath at least partially encasing the

cartridge.

In a further embodiment, the protecting sleeve may be designed as a separate part or
can be adhesively attached to the body of the cartridge. Preferably, the protecting
sleeve Is adhesively attached almost across the entire outer surface of the cartridge or

Its barrel.
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Alternatively, it Is even conceivable, that the protecting sleeve Is designed as proximal
extension of the needle mount. This way, the needle mount comprises a sleeve-like
receptacle, which is adapted to at least partially house the cartridge. Such sleeve-like
receptacle on the one hand provides a protection of the cartridge and on the other
hand serves as splinter shield, adapted to prevent uncontrolled spreading of glass

splinters, in case the cartridge Is subject to breakage.

The protecting sleeve may comprise a flexible or nonelastic material. It may be

positively engaged and/or attached to the cartridge.

Moreover and according to a further embodiment, the protecting sleeve comprises a
foll or a meshed grid adhesively attached to the outer circumference of the cartridge.

The protecting sleeve may even consist of the foil.

In particular when the folil Is substantially transparent, the foll or the protective sleeve is
hardly visible or recognizable by the end user. Also, the overall design and appearance
of the cartridge remains substantially unaltered. Since the foll is particularly flexible,
breakage of the cartridge leading to a number of splinters may no longer be harmful to
the end user, because in the event of breakage, the splintered parts of the cartridge

remain adhesively attached to the foll.

Depending on the configuration of cartridge and the various components of the
assembly Kit, attachment of gripping means, needle mount and plunger rod to
respective portions of the cartridge may not necessarily have to be conducted under
aseptic or sterile conditions. If for instance the needle mount is pre-assembled with an
Injection needle or the like, assembling of needle mount to the distal end section of the

cartridge will be preferably conducted under at least sterile or aseptic conditions.

According to another independent aspect, the invention refers to a cartridge for a drug
delivery device, wherein the cartridge comprises a substantially cylindrical barrel made
of glass and further has an axially displaceable bung disposed therein for sealing an

interior volume of the barrel. Furthermore, the cartridge comprises a protecting folil or a
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respective meshed grid at least partially adhesively attached to the barrel for providing

a splinter shield in the event of breakage of the barrel.

In a further aspect, the invention provides a method of preparing of a pre-filled syringe
assembly on the basis of a pre-filled cartridge. The cartridge contains an injectable
medicinal product and is sealed with an axially displaceable bung. For preparing or
transforming the pre-filled cartridge into a pre-filled syringe, at least a gripping means
IS attached to a proximal end section of the cartridge, a needle mount is attached to a
distal end section of the cartridge, which provides a mount for a needle assembly to be
coupled to the interior volume of the cartridge Iin a fluid transferring way. The method
further comprises the step of attaching of a plunger rod to the bung of the cartridge in
order to provide application of distally directed thrust to the bung, in particular for
expelling the medicinal product from the cartridge. Moreover, the cartridge Is at least
partially embedded in a protecting sleeve. This final step of preparing the cartridge with
a protecting sleeve to be attached thereto may already be conducted in the course of

manufacturing of the cartridge.

By way of assembling at least three components of an assembly kit to a pre-filled
cartridge, said cartridge or carpule can be transformed or converted into a pre-filled

syringe, which is adapted for administering the medicinal product by way of injection.

By making use of a pre-filled cartridge as an integral or base component of a syringe,
rather time and cost-intensive compatibility- and stability investigation can be saved,

that would otherwise be necessary for the development of an comparable disposable
pre-filled syringe. Hence, for the present invention existing cartridges and carpules do

not have to be modified but can be directly used in connection with the assembly Kkit.

According to a further preferred embodiment, a needle assembly, typically comprising
a tipped cannula or needle is attached to the needle mount after securing of the needle
mount to the cartridge. Since the needle mount itself does not penetrate the cartridge’s
septum, preparation of the pre-filled syringe can even be conducted in non-sterile or

non-aseptic environment. If the needle assembly is to be attached to the needle mount
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after conversion or transformation of the cartridge, only said needle assembly has to

be attached, preferably under sterile or aseptic conditions.

In a further iIndependent aspect, the invention refers to the use of a pre-filled cartridge,
preferably in combination with an assembly kit for preparation of a pre-filled syringe
assembly. The cartridge comprises an axially displaceable bung for sealing an interior
volume of the cartridge being pre-filled with an injectable medicinal product. The
cartridge itself serves as a base unit, which is adapted for attaching of at least a
gripping means, a needle mount, a plunger rod and/or a protecting sleeve thereto for
preparing a pre-filled syringe assembly, hence for converting or transforming the pre-
filled cartridge into a preferably disposable pre-filled and ready-to-use syringe

assembply.

It will be apparent to those skilled in the pertinent art that various modifications and
variations can be made to the present invention without departing from its spirit and
scope. Further, it is to be noted, that any reference signs used Iin the appended claims

are not to be construed as limiting the scope of the present invention.

Brief Description of the Drawings

Without limitation, the present invention will be explained in greater detail below In

connection with preferred embodiments and with reference to the drawings in which:

Figure 1 schematically illustrates a three-dimensional view of a pre-filled cartridge,
Figure 2 schematically shows an assembly kit attached to the cartridge,

Figure 3 llustrates another embodiment of an assembly Kit,

Figure 4 separately illustrates the gripping means,

Figure 5 shows a snap-fit coupling of plunger rod and bung,
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Figure © llustrates a threaded engagement of plunger rod and bung and
Figure 7 IS Illustrative of a clamped mutual engagement of plunger rod and bung.

Detailed Description

The cartridge 10 as illustrated in Figure 1 comprises a substantially cylindrical or
sleeve-like shape. At its left and distal end section, the cartridge or carpule 10
comprises a neck portion 16, which forms an outlet port through which the medicinal
product contained In said cartridge 10 Is to be expelled. Further but not illustrated, the
left and distal end section of the cartridge 10 is sealed by a septum, which Is
pierceable by a piercing element, such like an injection needle or cannula. The septum

s fixed to the outlet part by means of a metallic cap 14.

The illustrated carpule 10 is commercially available for various parenteral medications,
In a preferred example it contains dental anaesthetics. For injection of such dental
anaesthetics, the carpule 10 is conventionally to be coupled with and to be mounted In
a syringe rack, wherein the bung 12 is pushed to the left, hence in distal direction for

expelling of a required dose of the anaesthetic pharmaceutical.

According to the present invention, the pre-filled carpule 10 is transformed and
converted into a pre-filled syringe. For this purpose, a needle mount 18 is attached to
the neck portion 16 of the carpule 10 whereas a gripping means 20 is attached near
the opposite, proximal end section of the cartridge 10. Finally, also a plunger rod 206 is
attached to the bung 12 allowing for exertion of distally directed pressure to the bung

12 for expelling of the liquid medicinal product contained in the carpule 10.

The plunger rod 26 optionally can comprise a finger ring 28 at its proximal end section.
The ring 28 Is particularly adapted to receive a thumb of a user while the gripping
means 20 with its radially protruding ring portions 24 is gripped by means of index

finger and middle finger, respectively.
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By attaching the illustrated components 18, 20, 26 of said assembly kit to the cartridge

10, the cartridge 10 itself transforms into a pre-filled syringe 40.

The pre-filled syringe 42 as illustrated in Figure 3 comprises a slightly differently
configured assembly kit. Whereas the needle mount 18 comprises a connector 23, e.g
iIn form of a Luer-Lock connector or the like, the needle mount 19 of pre-filled syringe
42 comprises a threaded socket 25, adapted to be threadedly engaged with a

correspondingly threaded but not further illustrated needle holder.

The gripping means 21 of the pre-filled syringe 42 only differs in shape and geometry
from the gripping means 20 of the syringe 40. However, gripping means 20 and 21
effectively operate in the same way. The plunger 30 of pre-filled syringe 42 comprises
a radially extending flange-like button 32 providing an appropriately sized surface for

receiving of a user's thumb.

As further illustrated in Figure 4, both gripping means 20, 21 comprise an aperture or
through opening 22, which is adapted to receive the substantially cylindrical body of
the cartridge 10. Preferably, the cartridge 10 comprises a radially outwardly protruding
flange, which axially abuts with the circumference of said aperture 22. The wing
portions 24 extending in diametrically opposing radial directions may comprise an
ergonomically shaped surface in order to support a secure and rather slip-free gripping

of the gripping means 20, 21 and of the entire pre-filled syringe 40, 42.

Even though not further illustrated, the gripping means 20, 21 and the needle mount 18,
19 may be connected by a sleeve-like cover that can be made of a fixed or flexible
material or a foil, which is preferably transparent. This sleeve-like cover Is particularly
of advantage, when the housing of the cartridge is made of breakable material, such
like glass. Having a cover or a foil or the like embedding the cartridge 10, in case of
cartridge damaging, a risk of injury, that may arise from splinters of glass, can be

reduced to a minimum.
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In Figure 5, a possible attachment of plunger rod 26 and bung 12 is illustrated. Here,
the lower, distal end section 34 of the plunger rod 26 comprises a radially constricted

connecting end 34, being insertable in a correspondingly shaped receptacle 35 of the
bung 12, thereby establishing a positive interlocking.

In the embodiment as illustrated in Figure 6, the plunger rod 26" comprises a threaded
connecting end 36 designed for establishing a threaded engagement with the
correspondingly threaded receptacle 37 of the bung 12’

10  Alternatively, as illustrated in Figure 7 the distal connecting end of the plunger rod 26"

comprises protruding spikes or prongs 38 adapted to penetrate the bung 12" when
positioned inside respective receptacle 39.
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Claims

1. An assembly kit for preparing of a pre-filled syringe, comprising:

- a gripping means (20, 21) to be attached to a proximal end section of
a cartridge (10), which comprises an axially displaceable bung (12) for
sealing of an interior volume of the cartridge (10) being pre-filled with an
Injectable medicinal product,

10
- a needle mount (18, 19) to be attached to a distal end section of the
cartridge (10) and providing a mount for a needle assembly to be coupled to

the interior volume of the cartridge (10) in a fluid-transferring way,

15 - a plunger rod (20; 30) connectable with the bung (12) of the cartridge
(10) for applying distally directed thrust to the bung (12), and

wherein the cartridge (10) is at least partially embedded in a protecting
sleeve.
20
2. The assembly kit according to claim 1, wherein the gripping means (20, 21),
the needle mount (18, 19) and/or the plunger rod (26, 30) comprise injection

molded plastic material.

25 3. The assembly kit according to any one of the preceding claims, wherein the
gripping means (20, 21) and/or the needle mount (18, 19) are adapted to be
frictionally and/or positively and/or adhesively engaged with respective

peripheral sections of the cartriage (10).

30 4. The assembly kit according to any one of the preceding claims, wherein the

gripping means (20, 21) and/or the needle mount (18, 19) are undetachably
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engageable with the cartridge (10).

5. The assembly kit according to any one of the preceding claims, wherein the
plunger rod (26; 30) Is adapted to become frictionally and/or positively

5 and/or adhesively engaged with the bung (12).

0. The assembly kit according to any one of the preceding claims, wherein the
plunger rod (26; 30) and/or the gripping means (20, 21) comprise a ring
portion (28) adapted to receive a user’s finger.

10
/. The assembly kit according to any one of the preceding claims, wherein the

protecting sleeve is adhesively attached to the body of the cartridge.

3. The assembly kit according to any one of the preceding claims, wherein the
15 protecting sleeve comprises a foil or a meshed grid attached to the outer

circumference of the cartridge.

9. A cartridge for a drug delivery device comprising:

20 - a substantially cylindrical barrel made of glass and having an axially
displaceable bung (12) disposed therein for sealing an interior volume of

the barrel,

- a protecting foil or a protecting meshed grid at least partially
25 adhesively attached to the barrel for providing a splinter shield in the event

of breakage of the barrel.

10. A method of preparing of a pre-filled syringe assembly starting from a pre-
filled cartridge (10), which contains an injectable medicinal product and
30 which is sealed with an axially displaceable bung (12), the method of

preparing the pre-filled syringe comprising the steps of:
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11.

12.

15

- attaching of a gripping means (20, 21) to a proximal end section of
the cartridge (10)

- attaching of a needle mount (18, 19) to a distal end section of the
cartridge (10), wherein the needle mount (18, 19) provides a mount for a
needle assembly to be coupled to the interior volume of the cartridge (10) In

a fluid-transferring way,

- attaching of a plunger rod (26; 30) to the bung (12) of the cartridge
(10) for applying distally directed thrust to the bung (12), and

- at least partially embedding the cartridge in a protecting sleeve.

The method according to claim 10, wherein a needle assembly is attached
to the needle mount (18, 19) after securing of the needle mount (18, 19) to
the cartridge (10).

Use of a pre-filled cartridge (10) for preparation of a pre-filled syringe
assembly, wherein the cartridge (10) comprises an axially displaceable
bung (12) sealing an interior volume of the cartriage (10) being pre-filled
with an injectable medicinal product, and wherein cartridge (10) serves as a
base unit adapted for attaching of at least a gripping means (20, 21), a
needle mount (18, 19) a plunger rod (26; 30) and/or a protecting sleeve

thereto for the purpose of preparing a pre-filled syringe assembly.
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