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PRIMARY PACKAGING FOR STORAGE AND
ADMINISTRATION OF MEDICAL AND
PHARMACEUTICAL COMPOUNDS

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is filed under 35 U.S.C. §111(a)
and is based on and hereby claims priority under 35 U.S.C.
§120 and §365(c) from International Application No. PCT/
EP2012/076601, filed on Dec. 21, 2012, and published as WO
2014/026721 A2 on Feb. 20, 2014. This application is a
continuation-in-part of International Application No. PCT/
EP2012/076601. International Application No. PCT/
EP2012/076601 is pending as of the filing date of this appli-
cation, and the United States is an elected state in
International Application No. PCT/EP2012/076601, which is
incorporated herein by reference.

TECHNICAL FIELD

[0002] The invention relates to primary packaging for stor-
age and/or administration of medical or pharmaceutical com-
pounds.

BACKGROUND

[0003] Various types of primary packaging for storage and/
or administration of medical or pharmaceutical compounds
are known in the prior art that are intended to contain and
protect those compounds and that are or can be in direct
contact with the compounds. According to the “Guidelines on
packaging for pharmaceutical Products™ issued in the Tech-
nical Report Series No. 902, 2002, by the World Health Orga-
nization (WHO), such primary packaging must protect the
pharmaceutical or medical products against all adverse exter-
nal influences that may affect its quality or potency such as,
for example, light, moisture, oxygen, biological contamina-
tion and mechanical damage. In particular, such primary
packaging must not interact physically or chemically with the
contained medical or pharmaceutical compounds in any way
that would alter their quality.

[0004] The primary packaging for the intended use usually
includes a container that holds or is intended to contain and
protect medical or pharmaceutical compounds, and a closure
that covers the compounds or which is intended to seal the
container. These containers and closures may be intended for
single-use or multi-use. According to the above-mentioned
WHO guidelines, the primary packaging must protect the
contents from extraneous matter, from loss of the substance,
and from efflorescence, deliquescence and evaporation under
normal conditions of handling, shipping and storage.

[0005] Foruse as primary packaging, several containers are
well known in the prior art. Containers that are often used for
the purpose of packaging medical or pharmaceutical com-
pounds are, for example, vials, ampoules, cartridges, bottles
or (pre-filled) syringes. These containers may be manufac-
tured from glass or plastic. Of particular importance in such
usage are ampoules that are single-use containers sealed by
fusion and to be opened exclusively by breaking, vials that are
single-use or multi-use containers closed by a stopper and/or
an overseal, and syringes that are cylindrical devices with a
cannula-like nozzle and with or without a fixed needle and a
movable piston. Furthermore, for use as primary packaging,
several types of closures are known in the prior art. For
example, such a closure may be made from elastomeric mate-
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rials and from polyethylene or polypropylene. In this context,
it is notable that such closures usually come in different
shapes and sizes, e.g., stoppers for infusion or injection
bottles or plungers for prefilled syringes, depending on the
type of container.

[0006] Those containers and closures are specified, inter
alia, by the standards on packaging issued by the International
Organization for Standardization (ISO). In particular, the rel-
evant ISO standards are ISO 8362-1, 8362-2, ISO 11040-4
and ISO 11040-5.

[0007] The choice for assembling the primary packaging
depends, among other things, on the one hand on the degree of
protection required as well as on the compatibility with the
contents, and on the other hand the filling method, the pro-
duction costs, the presentation or the form of administration
format as well as the convenience of the packaging for the
user, e.g., the size, weight and method of opening. Regarding
the filling method, it is notable that facility for filling is
usually laid out for only one type of packaging. For example,
a vial can only be filled in a vial-filling facility, and a syringe
can only be filled in a syringe-filling facility.

[0008] Furthermore, it is known that the individual compo-
nents of such packaging, including the container and the
closure, and also the combination thereof, must pass through
avariety of tests to be approved or certificated as the primary
packaging. Such tests are complex and costly. Therefore, the
primary packaging for a specific medical or pharmaceutical
compound is often set or fixed in the early-stage development
of the compound and is changed in the further course of
development only if necessary. Accordingly, a disadvantage
of conventional primary packaging according to the prior art
is its inflexibility with regard to a change of its structure,
specific form of administration, etc. and/or of its individual
components during development.

[0009] It is also known that, vaccines filled in pre-filled
syringes, for example, are produced only seasonally as their
typical vaccination application is carried out only in certain
seasons. Nevertheless, the filling facilities and filling lines for
the syringes must be kept throughout the year because they
cannot be dismantled easily and built up again. Consequently,
the maintenance costs for the filling facilities used for filling
syringes are high or the facilities they are shut down for a
period of time during the year. This has a negative impact on
the production costs of medical or pharmaceutical products.
[0010] It would therefore be desirable to provide a more
flexible primary packaging that overcomes such drawbacks.
For this purpose, several solutions have been proposed in the
prior art. For example, European application EP0298585A1
describes a pre-filled syringe that is based on the use of a vial
containing a medical compound in order to be able to fill the
vial by using a conventional filling facility and technique for
vials. The vial has an open bottom that is closed by a piston
that can be coupled with a plunger. The system can be con-
verted into a pre-filled syringe using an adapter cap having an
internal needle and an external connection for a needle that is
placed over a closure of the vial. A disadvantage of this
system is that the vial can only be filled by using filling
facilities used for filling vials. Moreover, due to the open
bottom of the vial, the vial can only be used in connection
with the proposed system.

[0011] The U.S. Pat. No. 4,568,336 describes another pre-
filled syringe that has a tubular barrel that can be filled at
either end. Both ends of the syringe barrel can be sealed with
standard vial closures and crimped aluminum seals. One clo-
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sure means for the barrel is a piston and the other closure
means is adapted to receive a needle. A disadvantage of the
proposed syringe is that it can only be used as a pre-filled
syringe.

[0012] Therefore, it is an object of the present invention to
improve the primary packaging for medical and pharmaceu-
tical compounds with respect to cost, the structural means
used and the flexibility of production.

SUMMARY

[0013] A primary packaging for storage and administration
of medical and pharmaceutical compounds includes a con-
tainer that has a predetermined filling volume for receiving a
medical or pharmaceutical compound. The container is per-
manently closed at a first end and has an integrally formed,
circumferential flange portion at an open second end. The
container has a cylindrical barrel that extends between the
first end and the flange portion such that the barrel has an
inner diameter and outer diameter corresponding to that of a
standardized syringe for a nominal volume of the standard-
ized syringe corresponding to the predetermined filling vol-
ume. Furthermore, a cross-sectional shape of the flange por-
tion corresponds to the cross-sectional shape of a flange of a
standardized vial. The primary packaging also includes a
closure element that is adapted to fit tightly on the flange
portion and into the barrel for sealing the open second end of
the container.

[0014] The primary packaging device for medical and phar-
maceutical compounds includes a container, a closure ele-
ment and an aluminum cap. The container has a cylindrical
barrel, a permanently closed first end and an open second end.
A circumferential flange portion is integrally formed around
the open second end and extends radially from the open
second end. The closure element has a fitting portion and a
support portion. The fitting portion fits tightly into the open
second end, and the support portion seals the open second end
by contacting an upper surface of the flange portion. The
aluminum cap has a central opening and surrounds the clo-
sure element and the flange portion of the container.

[0015] Inoneembodiment, the primary packaging includes
a plastics element that is releasably fitted over the aluminum
cap so as to provide access to the closure element through the
central opening when the plastics element is flipped off. In
another embodiment, the plastics element includes a gripping
portion that passes through the central opening of the alumi-
num cap and extends axially upwards. The aluminum cap
includes a breaking point located where the aluminum cap
engages the flange portion of the container. The plastics ele-
ment can easily be removed by folding the gripping portion
such that the aluminum cap rips at the circumferentially
extending breaking point.

[0016] In yet another embodiment, the primary packaging
includes a container, a closure element and a needle extrac-
tion system with a plunger rod. A cannula extends axially
through the plunger rod and protrudes out of both axial ends
of the plunger rod. The container has a cylindrical barrel, a
permanently closed first end and an open second end. A
circumferential flange portion is integrally formed into the
open second end and extends radially from the open second
end. The closure element fits tightly into the open second end
and has a threaded attachment means. A first end of the
plunger rod can be screwed into the threaded attachment
means.
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[0017] In one aspect, the needle extraction system has a
cylindrical tube section that extends substantially coaxially
with the plunger rod, which is attached inside the cylindrical
tube section. The plunger rod has an outer diameter that is
smaller than the inner diameter of the barrel, and the cylin-
drical tube section has an inner diameter that is larger than the
outer diameter of the barrel. The plunger rod slides inside the
barrel while the cylindrical tube section slides down around
the outside of the barrel.

[0018] A method of making a primary packaging device for
medical and pharmaceutical compounds involves fitting a
plunger stopper into a container and screwing a plunger rod
into a hole in the plunger stopper. The container has a barrel,
apermanently closed second end and a circumferential flange
portion formed around a first open end. The outer diameter of
the plunger rod is smaller than the inner diameter of the barrel.
The plunger stopper has a female threaded hole with a thin
bottom portion between the female threaded hole and the
bottom side of the plunger stopper. The plunger stopper is fit
tightly into the first open end of the container. Then a male
threaded end of the plunger rod is partially screwed into the
female threaded hole. A cannula extends axially through the
plunger rod and protrudes through both the male threaded end
and the top axial end of the plunger rod. The thin bottom
portion of the plunger stopper is not penetrated by the cannula
that protrudes from the male threaded end of the plunger rod.
[0019] Other embodiments and advantages are described in
the detailed description below. This summary does not pur-
port to define the invention. The invention is defined by the
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, where like numerals
indicate like components, illustrate embodiments of the
invention.

[0021] FIG. 1 is a schematized cross-sectional side view of
a container with a closure element and a seal according to an
embodiment of the invention.

[0022] FIG. 2 is a schematized cross-sectional side view of
a container with a closure element and a seal according to a
another embodiment of the invention.

[0023] FIG. 3 is an enlarged, schematized cross-sectional
side view of the seal of FIG. 2.

[0024] FIG. 4 is a schematized cross-sectional side view of
a container with a closure element according to yet another
embodiment of the invention.

[0025] FIG. 5 is a schematized cross-sectional side view of
a needle extraction system.

[0026] FIG. 6 is a schematized cross-sectional side view of
a container with a closure element and the needle extraction
system of FIG. 5 attached to the closure element.

[0027] FIG. 7 is a schematized cross-sectional side view of
aneedle extraction system according to another embodiment
of the invention.

[0028] FIG. 8 is a schematized cross-sectional side view of
a container with a closure element and the needle extraction
system of FIG. 7 attached to the closure element.

DETAILED DESCRIPTION

[0029] Reference will now be made in detail to some
embodiments of the invention, examples of which are illus-
trated in the accompanying drawings. In the description and
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“up”, “down”, “upwards” and “downwards” are used to
describe relative directions and orientations between differ-
ent parts of the packaging, and it is to be understood that the
overall structure being described can actually be oriented in
any way in three-dimensional space.

[0030] FIG. 1 shows primary packaging 20 that includes a
container 21 containing medical or pharmaceutical com-
pounds 22. The cylindrical barrel 23 of the container 21 is
permanently closed at the bottom end 24 and is open at the top
end 25. A circumferential flange portion 26 extends radially
outwardly from the barrel 23 at the top end 25. The primary
packaging 20 for storage and/or administration of medical or
pharmaceutical compounds 22 includes a container 21 having
a predetermined filling volume for receiving a medical or
pharmaceutical compound. The container 21 is permanently
closed at a first end 24 and has an integrally formed, radially
extending circumferential flange portion 26 at an open second
end 25. The container 21 has a cylindrical barrel 23 that
extends between the first end 24 and the flange portion 26.
The primary packaging 20 also includes a closure element 27
which is preferably adapted to fit tightly on the flange portion
26 and/or to fit tightly into the barrel 23 in order to seal the
open second end 25 of the container 21 (after filling of the
container 21).

[0031] As described above, for the purpose of the disclo-
sure, “primary packaging” is taken to mean any packaging
that is in direct physical contact with the medical or pharma-
ceutical compound to be filled. Furthermore, the term “con-
tainer” is used as a generic term for a container that is made of
materials, such as glass and plastic, suitable for medical or
pharmaceutical compounds. Preferably, a “cylindrical barrel”
is to be understood as a hollow cylindrical barrel that is
formed, in terms of its shape and dimensions, as far as appro-
priate along the lines of the specifications of'the ISO 11040-4
standard. A “flange portion” is preferably taken to mean a
flange that is formed, in terms of its cross-sectional shape, as
far as appropriate along the lines of the specifications of the
ISO 8362-1 standard, and on which another object, i.e. a
closure element, can be safely attached if necessary. A “stan-
dardized syringe” is to be understood as a syringe that com-
plies with the specifications of the aforementioned ISO
11040-4 standard. Similarly, a “standardized vial” is taken to
mean a vial that complies with the specifications of the afore-
mentioned ISO 8362-1 standard.

[0032] Preferably the cylindrical barrel 23 complies, in
terms of its inner diameter, outer diameter and wall thickness,
with the relevant specifications of the above-mentioned ISO
11040-4 standard for a suitable specific standardized nominal
volume. Said specific standardized nominal volume may cor-
respond to or may be close to, i.e., may slightly differ from,
the predetermined filling volume of the container 21, i.e. is a
suitable one of the various nominal volumes considered in the
ISO 110404 standard. In particular, the cylindrical barrel 23
can be formed to meet the barrel diameters d1 and d2 and the
barrel wall thickness s1 as indicated in FIG. 1 and table 1 of
the ISO 11040-4 standard for a specific standardized nominal
volume of a standardized syringe. Depending on the prede-
termined filling volume, the length of the barrel 23 may
conform to the length 11 or total length 1 of a standardized
syringe as indicated in FIG. 1 and table B.1 of ISO 11040-4
standard, or may vary within a range defined by the length 11
and the total length 1 as aforementioned, or may even be
different from the specifications of the ISO 11040-4 standard.
Generally, the length of the cylindrical barrel 23 is defined
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and set so that the predetermined filling can be achieved with
the inner diameter, outer diameter, and wall thickness adopted
from the ISO 11040-4 standard for the specific nominal vol-
ume as above explained. If the predetermined filling volume
matches a standardized nominal volume of a standardized
syringe, the standardized nominal volume can be used as the
specific nominal volume, and the cylindrical barrel 23 can be
formed to meet the barrel diameters d1 and d2 and the barrel
wall thickness s1 as indicated in FIG. 1 and table 1 of the ISO
11040-4 standard for this standardized or specific nominal
volume. In this case, the length of the barrel 23 may meet the
length 11 as indicated in FIG. 1 and table 1 ofthe ISO 11040-4
standard for the standardized nominal volume. If the prede-
termined filling volume differs from any of the nominal vol-
umes set by the ISO 11040-4 standard, any suitable nominal
volume close to the predetermined filling volume can be used
as the specific nominal volume, and the cylindrical barrel 23
can be formed to meet the barrel diameters d1 and d2 and the
barrel wall thickness s1 as indicated in FIG. 1 and table 1 of
the ISO 11040-4 standard for this suitable or specific nominal
volume. Even if the predetermined filling volume matches a
standardized nominal volume of a standardized syringe, how-
ever, any other suitable standardized nominal volume can be
used as the specific nominal volume, and the cylindrical bar-
rel 23 can be formed to meet the barrel diameters d1 and d2
and the barrel wall thickness sl as indicated in FIG. 1 and
table 1 of the ISO 11040-4 standard for this other standard-
ized or specific nominal volume. For example, if the prede-
termined filling volume is 1 ml, the cylindrical barrel 23 may
meet the outer diameter d1, inner diameter d2, and wall thick-
ness sl of a 1 ml syringe in a long version, with d1 being 8.15
mm=0.1 mm, d2 being 6.35 mm=0.1 mm, and sl being
approximately 0.9 mm (see ISO 11040-4, tables 1 and B.1 for
anominal volume of 1 ml). In this case, the barrel length may
meet the length 11 of the 1 ml syringe in the long version,
being 54 mm=+0.5 mm, with the specific nominal volume
being 1 ml. With the same predetermined filling volume of 1
ml, however, the cylindrical barrel 23 may alternatively meet
the outer diameter d2 (=10.85 mm 35 0.1 mm), inner diameter
d2 (=8.65 mm=0.2 mm), and wall thickness s2 (=1.1 mm) of
a 1 ml syringe in a short/standard version (see ISO 11040-4,
tables 1 and B.1 for a nominal volume of 1 ml) with the
specific nominal volume being 1 ml, or may meet the outer
diameter d1 (=6.85 mm=0.1 mm), inner diameter d2 (=4.65
mm=0.1 mm), and wall thickness s1 (=1.1 mm) of a 0.5 ml
syringe (see ISO 11040-4, tables 1 and B.1 for a nominal
volume of'0.5 ml) with the specific nominal volume being 0.5
ml. In these alternative cases, the barrel length is appropri-
ately adjusted so as to ensure that the container 21 provides
the predetermined filling volume.

[0033] Furthermore, the flange portion 26 disposed on top
of'the cylindrical barrel 23 preferably forms, in a circumfer-
ential direction, a continuous circular flange in line with the
flange of a conventional vial according to the ISO 8362-1
standard. The flange 26 is also in line with a form B of a finger
flange of a standardized syringe (see ISO 11040-4, FI1G. 1,
Form B). Additionally, the flange portion 26 can be formed to
comply, in terms of its cross-sectional shape, with relevant
specifications of the above mentioned ISO 8362-1 standard.
In particular, the flange portion 26 may meet, in terms of its
axial length/height, in terms of its upper inner edge, and/or in
terms of its upper end surface, the relevant specifications as
indicated in FIGS. 1-3 and table 1 of the ISO 8362-1 standard.
Specifically, the axial length/height of the flange 26 may
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amount to 3.6 mm=0.2 mm, the bevel angle of the upper inner
edge may be approximately 45°, and/or the taper angle of the
upper end surface of the flange 26 may be 3°+2° (see ISO
8362-1, FIGS. 1 to 3). Adopting the aforementioned length
dimensions and angles may be useful in order to enable the
flange portion 26 of the container 21 to cooperate with a
conventional closure element as specified in the ISO 8362-2
standard. While the above mentioned 3.6 mm+0.2 mm
adopted from the ISO 8362-1 standard are preferable, the
axial length/height of the flange portion 26 may slightly differ
from this standardized dimension as long as the flange portion
26 still meets the following two functions. First, the flange
portion 26 must allow for the handling and processing of the
container 21 in conventional filling facilities and with con-
ventional technology used for filling and processing of stan-
dardized syringes, i.e., the flange portion 26 must meet the
function of a finger flange of a standardized syringe (see ISO
11040-4, FIG. 1). A finger flange provides a stop for the user’s
index and middle fingers while the user’s thumb pushes the
plunger rod in order to inject the medical or pharmaceutical
compound. Second, the design of the flange portion 26 must
provide a tight closure of the container 21 by using an appro-
priate closure element 27, such as a closure element accord-
ing to the ISO 8362-2 standard of a conventional standardized
vial. Furthermore, the flange portion 26 may differ, in terms
ofits inner diameter, outer diameter and its lower end surface,
from the relevant specifications of the ISO 8362-1 standard
(see ISO 8362-1, FIG. 1: diameter d4, diameter d2) in order to
enable the flange portion 26 to smoothly match the respective
barrel dimensions. In particular, the flange portion 26 may
have a radially extending flat lower end surface unlike a
standardized vial that has a tapered lower surface (see ISO
8362-1, FIGS. 1-3 showing a taper angle of 10°£5°). A flat
lower end surface may facilitate the handling of the container
21 in conventional filling facilities and with conventional
technology used for filling and processing of standardized
syringes. Generally, however, the lower end surface of the
flange portion 26 can be formed with a taper angle as it is
known from ISO 8362-1 (see FIG. 1-3 showing a taper angle
of 10°£5°).

[0034] Accordingly, unlike a conventional vial, the con-
tainer 21 of primary packaging 20 has, at its outer surface, no
such neck constriction as shown and specified in the ISO
8362-1 standard (see ISO 8362-1, FIGS. 1-3: diameter d3,
height h3). On the other hand, the inner surface of the con-
tainer 21 can be finished at the upper end, i.e., the upper end
section opposite to the flange portion 26, in line with the finish
of any appropriate one of vial models A, B, or C of the ISO
8362-1 standard (see ISO 8362-1, FIGS. 1-3).

[0035] Furthermore, an inner surface of the container 21,
which is in contact with the medical or pharmaceutical com-
pounds stored in the container 21, can be refined by way of
subjecting the inner surface to an appropriate surface finish-
ing process and/or coating process. For example, the inner
surface can be refined by diverse plasma treatments or sili-
conized by baked-on or spray siliconization using silicone oil
suspensions or silicone oil. Such treatment is known with
conventional prefilled syringes in order to enhance the lubri-
cation property of the inner surface of a syringe barrel. It has
to be noted, however, that according to the present invention
a surface finishing of the inner surface of the container 21 is
not restricted to the use of the primary packaging 20 as a
syringe, but is open to any type of use of the primary pack-
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aging 20 whether it is as a syringe, vial or ampoule, which
types of use will be described in the following.

[0036] By the configuration according to the present inven-
tion, a modular system for assembling a primary packaging
20 is provided that is based on a single type of container 21
that preferably meets, in terms of shape and dimensions ofthe
barrel 23, the relevant specifications of a standardized
syringe, and meets, in terms of the cross-sectional shape of
the flange portion 26, the relevant specifications of a standard-
ized vial.

[0037] The closure element 27 can be any closure element
selected from among a group of variants of closure elements,
depending on the compound to be stored and/or on the pur-
pose of administration of the compound, and is made of a
material suitable for the usage with medical or pharmaceuti-
cal compounds 22. Preferably the material of the closure
element 27 is an elastomeric material, preferably rubber.
[0038] Primary packaging 20 is the combination of a con-
tainer 21 having a body formed as a cylindrical barrel 23 that
complies, as far as appropriate, with the relevant specifica-
tions of the above-mentioned ISO 11040-4 standard for a
conventional or standardized syringe. Container 21 has a
flange portion 26 that complies, in terms of the cross-sec-
tional shape, as far as appropriate with relevant specifications
of the above-mentioned ISO 8362-1 standard of a conven-
tional vial. The container 21 is adapted to be filled by stan-
dardized or conventional filling facilities and technology used
for filling and processing of standardized syringes. Thus, the
existing machine capacity of those conventional filling facili-
ties and technology can be used in an advantageous manner.
It is noteworthy that the container 21 is permanently closed on
one end, unlike the barrel of a conventional standardized
syringe, so that the container 21 can also be used as a vial.
Furthermore, as mentioned above, unlike a conventional stan-
dardized vial the container 21 has no neck constriction
between the flange portion 26 and the barrel 23. The continu-
ously circular flange portion 26 is directly joined to the barrel
23.

[0039] Another advantage of the present invention origi-
nates from the fact that, by meeting the cross-sectional shape
of the flange of a standardized vial according to the ISO
8362-1 standard as far as appropriate, the flange portion 26 of
the container 21 is manufactured in accordance with the stan-
dardized accuracy requirements of a standardized vial
according to the ISO 8362-1 standard. Therefore it is possible
to use the container 21 with any closure element that is used
with a conventional vial. Furthermore, due to the configura-
tion of the flange portion 26 of the container 21, the container
21 fulfills all requirements with respect to impermeability of
the ISO 8362-1 standard.

[0040] In other words, the combination of the container 21
and the closure element 27 can be used as an alternative to a
standardized vial in order to store medical or pharmaceutical
compounds 22 and, additionally, can be filled and processed
by using conventional filling facilities and technology used
for standardized syringes. In this way, the primary packaging
20 has an advantageous double/multiple function.

[0041] The flange portion 26 can be formed to functionas a
finger flange. This means that the flange portion 26 of the
container 21 can be formed to function as a finger rest. This
configuration allows container 21 to be easily conveyed
through a conventional filling facility for standardized
syringes. Additionally, the finger flange enables a user easily
to grasp the container 21. Of course, the design of the finger-
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flange may be agreed upon between the customer and manu-
facturer in compliance with the above-mentioned ISO stan-
dards.

[0042] Preferably, the closure element 27 is a stopper with
a fitting portion adapted to fit tightly into the barrel 23 and a
support portion adapted to rest on the flange portion 26. Such
a stopper has a “T-shaped” longitudinal cross-section. This
configuration of the closure element 27 allows the primary
packaging 20 to be used as a conventional vial. The container
21 can be hermetically sealed by the closure element 27 so
that medical or pharmaceutical compounds 22 can be stored
therein in a well protected manner.

[0043] A seal 30, which can also be referred to as an over-
seal, can be provided that encloses the closure element 27 in
a sealing manner, and that engages the flange portion 26 of the
container 21. This seal 30 can be used to overseal and secure
the closure element 27 in order to maintain the integrity of the
sealing of the container 21 under normal conditions of trans-
port, handling and storage during the intended shelf-life of the
product. For example, this seal 30 can be made of aluminum.
[0044] The seal 30 can be configured as a flip-off seal with
an aluminum cap 31 that is placed on the closure element 27
fitted to the container 21, that surrounds the closure element
27 and the flange portion 26 of the container 21, and that
engages the flange portion 26 of the container 21. The alumi-
num cap 31 may have a central opening that is normally
closed by a plastics element, e.g., of a flexible or deformable,
preferable an elastic, material, and that gives access to the
closure element 27 covered by the aluminum cap 31 after
removal of the plastics element. The plastics element can be
releasably fitted to the aluminum cap 31, e.g., by positive
interaction of the plastics element with a circumferential edge
of'the central opening of the aluminum cap 31, in such a way
that it can be flipped off from the aluminum cap 31 to thereby
give access, via the central opening of the aluminum cap 31,
to the closure element 27 covered by the aluminum cap 31 still
being engaged to the container 21. In such flip-off state, a user
may extract a medical or pharmaceutical compound from
within the container 21 by means of needle extraction system
penetrating the closure element 27 via the central opening of
the aluminum cap 31.

[0045] According to an alternative embodiment, the seal 30
can include a plastics element 33 having a flat lower surface
that rests on the above-mentioned support portion of the
closure element 27. The seal 30 also has an aluminum cap 31
that surrounds the plastics element 33 and that has a central
opening giving access to the plastics element 33 covered by
the aluminum cap 31.

[0046] The plastics element 33 of the seal 30 can include a
gripping portion 44 that penetrates the central opening of the
aluminum cap 39 to extend axially outwards. The gripping
portion 44 can be an integral part of the plastics element 33 or
can be securely fitted to the plastics element. By this configu-
ration, the gripping portion 44 can be easily grasped by a user
in order to remove, along with the plastics element 33, the
aluminum cap 39 and preferably the closure element 27 from
the container 21.

[0047] The aluminum cap 39 can include a predetermined
breaking point 45 at a portion that engages the flange portion
26 of the container 21. By equipping the aluminum cap 39
with a circumferentially extending breaking point 45,
removal of the plastics element 33 and part of the closure
element 27 is facilitated by snapping or folding the gripping
element 44. For example, the aluminum cap 39 can be tightly
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fitted, e.g. by friction, to the closure element 27 so that remov-
ing the aluminum cap 39 causes a removal of the whole
closure element 27 by friction along with the aluminum cap.
[0048] The closure element can also be a cylindrical
plunger stopper comprising a fitting portion adapted to fit
tightly into the barrel 23 of the container 21.

[0049] Another improvement can be achieved by providing
an optional needle extraction system 49 for removal of the
medical or pharmaceutical compound, wherein the needle
extraction system 49 is adapted to cooperate with the plunger
stopper. Itis remarkable that in this case the needle extraction
system 49, when cooperating with the plunger stopper,
extends outwards from the open second end 25 of the con-
tainer 21. For a cooperation of the needle extraction with the
closure element formed as a plunger stopper, the needle
extraction system 49 and the plunger stopper can be provided
with appropriate engaging or attachment means that are
adapted to fit to each other. By this configuration, the primary
packaging 20 can be used as a vial, as an ampoule or as a
syringe, while being still producible by a conventional filling
facility used for standardized syringes. The filling volume of
the barrel 23 can be even larger than in the case of a standard
syringe because no needle extends from the permanently
closed first end 24 of the container 21. Consequently, in this
case the barrel 23 can have a length that is larger compared to
a standard syringe, while still being producible by a conven-
tional filling facility.

[0050] The needle extraction system 49 can comprise a
plunger rod element that is releasably attachable to the
plunger stopper by a snap fit connection or, alternatively, by a
screw fit connection. In this way, the primary packaging 20
can be easily converted to a syringe. Contrary to a conven-
tional prefilled syringe, however, the primary packaging 20
when used as a syringe is both filled and extracted via the open
second end 25 of the container 21, i.e., at the same end side of
the container 21.

[0051] The plunger rod element can have a finger flange in
order to facilitate the removal of the medical or pharmaceu-
tical compounds 22 stored in the container 21. A cannula 56
can be fixed to the plunger rod element.

[0052] A sealcanbeprovidedthatatleast partially encloses
the closure element in a sealing manner and that can also
engage the flange portion 26 of the container 21. Especially if
the closure element is made of rubber, such a seal can be used
as an overseal to secure the closure element to the container
21 in order to maintain the integrity of the sealing under
normal conditions of transport, handling and storage during
an intended shelf-life of the product.

[0053] The present invention additionally relates to a
method for assembling a primary packaging 20 for storage
and/or administration of medical or pharmaceutical com-
pounds 22. The method comprises the following steps:
[0054] Providing a container 21 having a predetermined
filling volume for receiving a medical or pharmaceutical
compound such that the container 21 is permanently closed at
a first end 24 and has an integrally formed, circumferential
flange portion 26 at an open second end 25.

[0055] The container 21 has a cylindrical barrel 23 that
extends between the first end 24 and the flange portion 26.

[0056] Selecting a closure element from among a group of
variants of closure elements, depending on the compound to
be stored and/or on the purpose of administration of the
compound. The closure element is adapted to fit tightly onto
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the flange portion 26 and/or to fit tightly into the barrel 23 for
sealing the open second end 25 of the container 21.

[0057] Providing a seal that at least partially encloses the
selected closure element in a sealing manner and that engages
the flange portion 26 of the container 21.

[0058] Optionally providing a needle extraction system for
removal of the medical or pharmaceutical compound such
that the needle extraction system is adapted to cooperate with
the plunger stopper.

[0059] The container 21 includes the barrel 23 and flange
portion 26. The closure element, the seal and the optionally
provided needle extraction system are combined with the
container 21 to form the primary packaging 20.

[0060] As for the container 21 used in the method for
assembling the primary packaging 20 for storage and/or
administration of medical or pharmaceutical compounds, the
provided container 21 is selected, in terms of the barrel 23,
depending on the predetermined filling volume and, in terms
of the flange portion 26, depending on the desired form of
administration of the chemical or pharmaceutical compound
stored in the container 21. The inner diameter, outer diameter
and wall thickness of the cylindrical barrel 23 of the container
21 are set so as to meet the relevant specifications of the ISO
11040-4 standard for a suitable one of the standardized nomi-
nal volumes of a standardized syringe. The suitable one of the
standardized nominal volumes may correspond to or can be
close to the predetermined filling volume of the container 21.
Depending on the predetermined filling volume and the inner
diameter, outer diameter and wall thickness of the barrel 23,
the length of the barrel 23 can be set so as ensure that the
container 21 provides the predetermined filling volume. Fur-
thermore, the flange portion 26 can be formed to comply, in
terms of its cross-sectional shape, with relevant specifications
of'the above-mentioned ISO 8362-1 standard, as above speci-
fied.

[0061] The primary packaging 20 can be assembled by
using a modular system in which the individual components,
i.e., the container 21, the various closure elements, the various
seals, etc., are approved for usage with pharmaceuticals and
in which the individual components are easily exchangeable.
Here, the primary packaging 20 can be used either as a vial, as
an ampoule or as a syringe, while still being producible by a
conventional filling facility for standardized syringes. It is
notable that the modular system for assembling a primary
packaging 20 includes a single type of container 21 that is
suitable for various closure elements and optionally, where
necessary, a needle extraction system. Regarding the needle
extraction system, it is also noteworthy that the end side of
removal of the medical or pharmaceutical compound from the
container 21 is the very same end side as the end side of filling
the container 21. The closure element can be selected from a
group of variants of closure elements, including a stopper and
a cylindrical plunger stopper. The stopper includes a fitting
portion adapted to fit tightly into the barrel 23 and a support
portion adapted to rest on the flange portion 26. The cylindri-
cal plunger stopper includes a fitting portion adapted to fit
tightly into the barrel 23 of the container 21 and adapted to
cooperate with an optionally provided needle extraction sys-
tem.

[0062] FIG. 1 shows a cross-sectional side view of an
embodiment of a primary packaging 20 that serves for storage
and/or administration of any medical or pharmaceutical com-
pounds. The primary packaging 20 is normally in direct con-
tact with these compounds. The primary packaging 20
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includes a container 21 made of glass or any appropriate
plastics material and that has a defined filling volume for
receiving the medical or pharmaceutical compounds 22. The
container 21 has a cylindrical barrel 23 and is permanently
closed at a first end 24 that forms the bottom of the container
21. Furthermore, the container 21 has an open second end 25
that forms the top of the container 21. At the open second end
25, an integrally formed, circumferential flange portion 26 is
provided that extends radially outwardly from the barrel 23.
This means that the barrel 23 extends between the closed first
end 24 and the flange portion 26 in a cylindrical shape.

[0063] In one embodiment, the container 21 has an exem-
plary predetermined filling volume of 1.9 ml. For this pur-
pose, the barrel 23 of the container 21 has an outer diameter of
8.15 mm and an inner diameter of 6.35 mm, as specified by
the ISO 11040-4 standard. ISO standard 11040-4 (FIG. 1 and
tables 1 and B.1 for dimensions d1, d2) also defines the
so-called long version of a standardized syringe having a
nominal volume of only 1 ml. Due to the fact that the first end
24 of the container 21 is permanently closed instead of having
a head-shaped end known from a conventional standardized
syringe for holding a needle cannula (see ISO 11040-4, FIGS.
A.1to A.3 showing various head designs), the total length of
the filling volume of the barrel 23, in this embodiment, can be
approximately 64 mm compared to the total length of the
filling volume of the barrel of the aforementioned long ver-
sion of the conventional standardized syringe, which is only
54 mm (cf. ISO 11040-4, Table 1, 11 for a nominal volume of
1 ml). The conventional standardized syringe is 54 mm long
because it needs an unspecified additional amount of length
corresponding to the length of the head design of a conven-
tional standardized syringe (see ISO 11040-4, FIGS. A.1 to
A3 showing various head designs) and a rubber needle shield
placed on the head design. Accordingly, due to the increased
length of the barrel 23, the container 21 may provide a filling
volume of 1.9 ml while still having the inner diameter and
outer diameter of a standardized syringe with a nominal vol-
ume of only 1 ml. In analogy to this one example, however,
other prefilled syringe dimensions as described in the ISO
11040-4 standard can also be extended.

[0064] The flange portion 26 of the container 21 is manu-
factured, as far as appropriate, according to the cross-sec-
tional shape and the standardized manufacturing accuracy of
a flange of a standardized vial according to the ISO 8362-1
standard. In particular, the flange portion 26 put on top of the
cylindrical barrel 23 forms, in a circumferential direction, a
continuous circular flange in line with the flange of a conven-
tional vial according to the ISO 8362-1 standard. The flange
also conforms to a form B of a finger flange of a standardized
syringe (see ISO 11040-4, FIG. 1, Form B). Additionally, the
flange portion 26 is formed in order to comply with the
relevant specifications as indicated in FIGS. 1-3 and table 1 of
the ISO 8362-1 standard, in terms of its cross-sectional shape,
its axial length/height, its upper inner edge, and its upper end
surface. Specifically, the axial length/height of the flange
portion 26 amounts to 3.6+0.2 mm, the beveled angle of the
upper inner edge is approximately 45°, and the taper angle of
the upper end surface of the flange is 3°+2° (see ISO 8362-1,
FIGS. 1-3).

[0065] Furthermore, in the embodiment shown in FIG. 1,
the flange portion 26 has a tapered lower end surface with a
taper angle of 10°+5° similar to a standardized vial (see ISO
8362-1, FIGS. 1-3). On the other hand, the flange portion 26
differs, in terms of'its inner diameter and outer diameter, from
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the relevant specifications of the ISO 8362-1 standard
because it is formed to smoothly match the respective barrel
dimensions as shown in FIG. 1. Instead of the tapered lower
end surface seen in FIG. 1, the flange portion may have a
radially extending flat lower end surface. Unlike a conven-
tional vial, however, the container 21 of the primary packag-
ing according to the present invention has no neck constric-
tion as is specified in the ISO 8362-1 standard (see ISO
8362-1, FIG. 1: d3, h3). But the container 21 can be finished
on the inner side as described in the aforementioned standard
(see ISO 8362-1, FIGS. 1-3: neck finish with or without blow
back according to Models A, B, C).

[0066] As further shown in FIG. 1, the primary packaging
20 also includes a suitable closure element 27 that is adapted
to fit tightly onto the flange portion 26 and to fit tightly into the
barrel 23 through the open second end 24 of the container 21.
Inthis embodiment, the closure element 27 is a stopper that is
made of rubber. The closure element 27 has a fitting portion
28 adapted to fit tightly into the barrel 23 and a support
portion 29 adapted to rest on the flange portion 26 in a sealing
manner. The container 21 is sealed by the support portion 29
being pressed against the upper surface of the flange portion
26. The closure element 27 can conform to the cross-sectional
shape and relevant dimensions of a stopper that is standard-
ized inthe ISO 8362-2 standard, or its dimensions are adapted
to more convenient dimensions.

[0067] The primary packaging 20 also includes a flip-off
type seal 30 that has an aluminum cap 31. The aluminum cap
31 is placed over the closure element 27 fitted to the container
21 and surrounds both the closure element 27 and the flange
portion 26 of the container 21. The aluminum cap 31 wraps
around and engages the flange portion 26 of the container 21.
The aluminum cap 31 has a central opening 32 that is nor-
mally, i.e., during storage, transport, etc., closed by a plastics
element 33. The central opening 32 of the aluminum cap 31
allows access to the closure element 27 after removal of the
plastics element 33.

[0068] The plastics element 33 has a flat lower surface 34
that rests on the aluminum cap 31. The plastics element 33 is
made from an flexible, in this embodiment elastic, material
and is releasably fitted to the aluminum cap 31 by positive
interaction with a circumferential edge of the central opening
32 of the aluminum cap 31 in such a way that it can be flipped
off from the aluminum cap 31 to thereby give access, via the
central opening 32, to the closure element 27 located below
the aluminum cap 31 still being engaged to the container 21.
In such a flip-off state, a user can extract a medical or phar-
maceutical compound from within the container 21 by means
of a needle extraction system that penetrates a weak mem-
brane portion 35 of the closure element 27, via the central
opening 32 of the aluminum cap 31. The seal 30 includes an
engaging portion 36 that tightly encloses the closure element
27 in a sealing manner and engages the flange portion 26 of
the container 21. As shown in FIG. 1, the seal 30 functions as
an overseal to secure the closure element 27 to the container
21. In this way, the seal 30 keeps the container 21 and closure
element 27 in a sterile condition. By this configuration, the
primary packaging 20 functions as a conventional vial.
[0069] FIG. 2 is a cross-sectional side view of another
variant of a closure element 37 that is fitted to the container 21
of FIG. 1 instead of the closure element 27. In this embodi-
ment, a tear-off type seal 38 includes an aluminum cap 39
with a central opening 40 and a plastics element 41 having a
flatlower surface 42 adapted to rest on a support portion 43 of

Oct. 8, 2015

the closure element 37. Furthermore, the seal 38 includes a
gripping portion 44 having an outwardly extending form. In
particular, the gripping portion 44 penetrates outwardly
through the central opening 40 of the aluminum cap 39, as it
is seen in FIG. 2, so that the gripping portion 44 can be easily
grasped by the user. In this variant of closure element 37, the
gripping portion 44 is integrally formed with the plastics
element 41. Alternatively, the gripping portion 44 can be
formed separately from and then securely fitted to the plastics
element 41. A circumferentially extending, predetermined
breaking point 45 (cf. FIG. 3) is disposed at the engaging
portion 36 of the aluminum cap 39 and engages the flange
portion 26 of the container 21. The lifting, slanting or snap-
ping of the gripping portion 44 causes the major part of the
aluminum cap 39 as well as the closure element 37 to be
removed from the container 21. To this end, the aluminum cap
39 and the closure element 37 are in tight frictional contact
with each other. In this way, the primary packaging 20 func-
tions and can be used as an ampoule.

[0070] FIG. 3 shows an enlarged, schematized cross-sec-
tional side view of the aluminum cap 39 and the plastics
element 41 that fit over the closure element 37. In particular,
the position of the predetermined breaking point 45 at the
engaging portion 36 of the aluminum cap 39 can be clearly
seen.

[0071] FIG. 4 shows a further embodiment of a primary
packaging in a schematized sectional side view. In this
embodiment, a container 21 of the same type as described
above with reference to FIGS. 1-2 is plugged at its open first
end 25 by another variant of a closure element that is formed
as a cylindrical plunger stopper 46. This plunger stopper 46
has a fitting portion 47 adapted to fit tightly into the barrel 23
of'the container 21. On its top, which means on the side facing
to the open second end 25 ofthe barrel 23, the plunger stopper
46 has an attachment means 48 which, in this embodiment, is
formed as a female threaded hole according to ISO 11040 no.
4.1 b). Attachment means 48 forms a screw connection for a
needle extraction system 49 shown in FIG. 5. On its bottom
side, which means on the side facing the closed first end 24,
the plunger stopper 46 has a thin bottom portion 50 that is
adapted to be pierceable by a conventional cannula or a hol-
low needle as shown in FIG. 5. In this embodiment, the
closure element 46 is oversealed by a seal 51, which may
correspond in its structure to the seal 30 shown in FIG. 1. The
seal 51 is appropriate in particular if the primary packaging 20
is to be stored, transported, sold, etc. as an intermediate prod-
uct, i.e., without the needle extraction system 49 being
attached to the closure element 46. In case the primary pack-
aging is to be stored, transported, sold, etc. as final product,
i.e., with the needle extraction system 49 being attached to the
closure element 46, however, the primary packaging 20 does
not include the seal 51, so that the seal 51 can be provided
only if appropriate. In this latter case, if the primary packag-
ing 20 is assembled as a final product, the needle extraction
system 49 can be partly or loosely attached to the closure
element 46 so that a weak membrane portion 52 at the bottom
of the attachment means 48 of the closure element 46 is not
yet penetrated. The needle extraction system 49 is fully or
tightly attached to the closure element 46 by the user in order
to penetrate the weak membrane portion 52 and the thin
bottom portion 50 of the closure element 46 only at the time
of removal of the medical or pharmaceutical compound from
within the container 21.
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[0072] FIG. 5 shows a schematized cross-sectional side
view of the needle extraction system 49 for removal of the
medical or pharmaceutical compounds 22 from within the
container 21. The needle extraction system 49 can be pro-
vided as an optional component of the primary packaging 20
and includes a cylindrical plunger rod element 53 that has an
outer diameter which is smaller than the inner diameter of the
barrel 23. The plunger rod element 53 has a length that pref-
erably corresponds to the length of the barrel 23. Further-
more, the plunger rod element 53 further has an attachment
means 54 disposed at a first axial end, which is formed as a
male threaded portion of plastic for making a screw connec-
tion with the closure element 46. By such attachment means
54, the plunger rod element 53 is releasably attachable to the
attachment means 48 of the plunger stopper 46. At the second
axial end of the plunger rod element 53, a finger flange 55
extends radially outwards and is formed so that it can be
easily grasped by a user.

[0073] The plunger rod element 53 also includes a cannula
56 that extends axially through the entire plunger rod element
53. That means that the cannula 56 protrudes through both
axial ends of the plunger rod element 53. In this embodiment,
the cannula 56 is formed as a hollow needle that is securely
fixed to the plunger element 53. Alternatively, however, the
cannula 56 can be integrally formed with the plunger rod
element 53. Furthermore, the cannula 56 is adapted to pierce
the thin bottom portion 50 of the plunger stopper 46. When
the needle extraction system 49 is attached to the plunger
stopper 46 and is moved in an axial direction towards the first
end 24 of the barrel 23, the medical or pharmaceutical com-
pounds 22 can be removed from the container 21. In order to
reduce the amount of compound 22 remaining in the con-
tainer after having fully operated the needle extraction system
49, the protrusion of the cannula 56 from a lower side of the
plunger rod element 53 is minimized as short as possible. In
this way, the primary packaging functions as a (pre-filled)
syringe.

[0074] FIG. 6 is a schematized cross-sectional side view of
the primary packaging 20 when the needle extraction system
49 is fitted to the plunger stopper 46. Seal 51, if present, must
first be removed before the needle extraction system 49 is
attached to the plunger stopper 46.

[0075] InFIG. 7 is a schematized cross-sectional side view
of another embodiment of the needle extraction system 57.
The needle extraction system 57 includes a cylindrical tube
section 62 with an open end and an abutting portion 58 at the
opposite closed end. The radially extended abutting portion
58 is integrally formed with a first axial end of a plunger rod
element 59. Alternatively, the abutting portion 58 can be
releasably attached to the first axial end of the plunger rod
element 59. Thus, the plunger rod element 59 is attached
inside the tube section 62 to the abutting portion 58. The
plunger rod element 59 has an outer diameter that is smaller
than the inner diameter of the barrel 23. The tube section 62
has an inner diameter that is larger than the outer diameter of
the barrel 23. The plunger rod element 59 slides inside the
barrel 23 while the tube section 62 slides down around the
outside of the barrel 23. The plunger rod element 59 includes
an attachment means 60 that corresponds to the attachment
means 54 as described with reference to FIGS. 5-6. The
needle extraction system 57 also includes a cannula 61 that
extends through the entire plunger rod element 59.

[0076] The cylindrical tube section 62 of the needle extrac-
tion system 57 of FIG. 7 extends substantially coaxially with
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the plunger rod element 59 from the abutting portion 58 in the
direction of the second axial end of the plunger rod element
59 facing away from its first axial end. The tube section 62 has
aradially outwardly extending finger flange 63 disposed at its
open end adjacent to the second axial end of the plunger rod
element 59. The finger flange 63 can easily be grasped by a
user. The finger flange 63 has a radially inwardly extending
projection 64 that is configured to slide along the outer sur-
face of the container 21. To assemble the needle extraction
system 57 to the container 21, the tube section 62 can be,
within limits, elastically deformable such that its end portion
including the finger flange 63 is slightly radially expandable.
[0077] Intheconfiguration shownin FIG. 7, the plungerrod
element 59 can be placed in the barrel 23 of the container 21.
The lengths of the plunger rod element 59 and of the tube
section 62 are adapted to the inner length of the barrel 23 so
that an entire stroke of the plunger rod element 59 or the full
distance of the tube section 62, respectively, corresponds to
the inner length or depth of the barrel 23.

[0078] FIG. 8 is a schematized cross-sectional side view of
the primary packaging 20 with the needle extraction system
57 fitted to a plunger stopper 65. The plunger stopper 65
corresponds to the plunger stopper 46 described above. FIG.
8 shows that the lengths of the plunger rod element 59 and of
the tube section 62 correspond to the length of the barrel 23.
With the projection 64 of the tube section 62, the needle
extraction system 57 can be used as a disposable syringe. The
aforementioned configuration provides a modular system for
assembling a primary packaging that is based on a single type
of container 21 that preferably meets, in terms of the cross-
sectional shape and dimensions of the barrel 23, the relevant
specifications of the barrel of a standardized syringe and
meets, in terms of the cross-sectional shape at least with
respect to its upper end, the relevant specifications of the
flange of a standardized vial. In particular, the barrel 23 is
preferably formed to comply with the ISO 11040-4 standard
in terms of the barrel diameters d1, d2, and d5 and the barrel
wall thickness s1 as indicated in FIG. 1 and tables 1 and B.1,
respectively, of the ISO 11040-4 standard. Furthermore, the
flange portion 26 is preferably formed to comply with the ISO
8362-1 standard specifications at least in terms of the upper
end cross-sectional shape. On the other hand, in terms of the
inner diameter and outer diameter, the flange portion 26 may
differ from the respective specifications of the ISO 8362-1
standard and can be designed so as to match the barrel dimen-
sions. Thus, the container 21 is formed by the barrel 23 and a
flange portion 26 matching the barrel. Accordingly, the con-
tainer 21 does not have any such neck constriction as does a
conventional vial.

[0079] Furthermore, the closure element is selected from a
group of variants of closure elements according to the user’s
needs and desired type of administration of the medical or
pharmaceutical compound stored in the container. The group
of variants of closure elements includes a stopper with a
fitting portion adapted to fit tightly into the barrel and a
support portion adapted to rest on the flange portion (cf. FIG.
1), and a cylindrical plunger stopper with a fitting portion
adapted to fit tightly into the barrel of the container and
adapted to cooperate with an optionally provided needle
extraction system (see FIG. 2). Other types of closure ele-
ments can be added to the group of variants.

[0080] The primary packaging 20 according to the present
invention can be assembled by using a modular system. First,
the container 21 for receiving the medical or pharmaceutical
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compounds 22 is provided. The container 21 functions as a
unified, multifunctional type of container for any specific use
of the primary packaging 20, such as for use as a vial, a
syringe or an ampoule. Furthermore, a suitable closure ele-
ment is selected from among a group of variants of closure
elements, depending on the compound to be stored and/or on
the purpose of administration of the compound. The group of
variants of closure elements includes the closure element 27
according to FIG. 1 which is formed as a stopper, the closure
element 37 according to FIG. 2, and the closure element
formed as a plunger stopper 46 or 65 according to FIG. 4, 6 or
8. In order to overseal the selected closure element after
having filled the container 21, the seal 30, 38 is attached to the
container 21. If the primary packaging 20 is to be used as a
syringe, the needle extraction 49 or 57 is attached to the
primary packaging 20. Thus, the primary packaging 20 can be
assembled depending on the compound to be stored and/or on
the purpose of administration of the compound. As above
mentioned, the needle extraction system 49 or 57 can be
provided to the primary packaging 20 as a separate accessory
component or can be partially or loosely attached to the
closure element 46 or 65 without penetrating a weak mem-
brane portion 52, 66 or the thin bottom portion 50 of the
closure element 46, 65.

[0081] Based on the illustrated embodiments, the primary
packaging 20 can be modified in many ways. For example, the
above described screw-fit attachment means 47, 54 of FIG. 6
or 67, 60 of FIG. 8 can be replaced by a conventional snap fit
connection according to ISO 11040-5 no. 4.1 a).

[0082] Furthermore, in any of the above described embodi-
ments and in the assembling method, an inner surface of the
container 21, which is in contact with the medical or pharma-
ceutical compound stored in the container 21, can be refined
by way of subjecting the inner surface to an appropriate
surface finishing process and/or coating process. For
example, the inner surface can be treated by diverse plasma
treatments or siliconized by baked-on or spray siliconization
using silicone oil suspensions or silicone oil. Such treatment
is known with conventional prefilled syringes in order to
enhance the lubrication property of the inner surface of a
syringe barrel or in vials to reduce the extractable volume
losses. It has to be noted, however, that according to the
present invention a surface finishing of the inner surface of the
container is not restricted to the use of the primary packaging
as a syringe, but is open to any type of use of the primary
packaging whether it is as a syringe, vial or ampoule, which
types of use will be described in the following.

[0083] Thepresentinventionrelates to a primary packaging
for storage and/or administration of medical or pharmaceuti-
cal compounds. The primary packaging includes a container
that has a predetermined filling volume for receiving a medi-
cal or pharmaceutical compound. The container is perma-
nently closed at a first end and has an integrally formed,
circumferential flange portion at an open second end. The
container has a cylindrical barrel that extends between the
first end and the flange portion. The barrel preferably has an
inner diameter and outer diameter corresponding to that of a
standardized syringe for a nominal volume of the standard-
ized syringe corresponding to or being close to the predeter-
mined filling volume. Furthermore, a cross-sectional shape of
the flange portion preferably corresponds to the cross-sec-
tional shape of a flange of a standardized vial. The primary
packaging also includes a closure element that is adapted to fit
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tightly on the flange portion and/or into the barrel for sealing
the open second end of the container.

[0084] Although the present invention has been described
in connection with certain specific embodiments for instruc-
tional purposes, the present invention is not limited thereto.
Accordingly, various modifications, adaptations, and combi-
nations of various features of the described embodiments can
be practiced without departing from the scope of the inven-
tion as set forth in the claims.

1-18. (canceled)

19. A device comprising:

a container with a cylindrical barrel, a permanently closed
first end and an open second end, wherein a circumfer-
ential flange portion is integrally formed around the
open second end and extends radially from the open
second end;

a closure element with a fitting portion and a support por-
tion, wherein the fitting portion fits tightly into the open
second end, wherein the support portion seals the open
second end by contacting an upper surface of the flange
portion; and

an aluminum cap that surrounds the closure element and
the flange portion of the container, wherein the alumi-
num cap has a central opening.

20. The device of claim 19, further comprising:

a plastics element releasably fitted over the aluminum cap
so as to provide access to the closure element through the
central opening when the plastics element is flipped off.

21. The device of claim 19, further comprising:

aplastics element with a flat lower surface that rests on the
support portion of the closure element, wherein the alu-
minum cap surrounds the plastics element, the closure
element and the flange portion of the container.

22. The device of claim 21, wherein the plastics element
includes a gripping portion that passes through the central
opening of the aluminum cap and extends axially upwards.

23. The device of claim 19, wherein the aluminum cap
includes a breaking point located where the aluminum cap
engages the flange portion of the container.

24. The device of claim 19, wherein the closure element is
a cylindrical plunger stopper.

25. The device of claim 19, wherein the circumferential
flange portion has dimensions that comply with specifications
of ISO 8362-1 standard for an injection vial flange.

26. The device of claim 19, wherein the cylindrical barrel
has dimensions that comply with specifications of ISO
11040-4 standard for a prefilled syringe barrel.

27. A device comprising:

a container with a cylindrical barrel, a permanently closed
first end and an open second end, wherein a circumfer-
ential flange portion is integrally formed into the open
second end and extends radially from the open second
end;

a closure element that fits tightly into the open second end,
wherein the closure element has a threaded attachment
means; and

a needle extraction system with a plunger rod, wherein a
first end of the plunger rod can be screwed into the
threaded attachment means.

28. The device of claim 27, wherein the plunger rod is

releasably attachable to the closure element.

29. The device of claim 27, wherein a cannula extends
axially through the plunger rod and protrudes out of both axial
ends of the plunger rod.
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30. The device of claim 27, wherein the plunger rod has an
outer diameter that is smaller than an inner diameter of the
barrel, and wherein the plunger rod has a finger flange dis-
posed at a second end opposite the first end.

31. The device of claim 27, wherein the needle extraction
system has a cylindrical tube section that extends substan-
tially coaxially with the plunger rod, wherein the plunger rod
is attached inside the cylindrical tube section, wherein the
plunger rod has an outer diameter that is smaller than an inner
diameter of the barrel, wherein the cylindrical tube section
has an inner diameter that is larger than an outer diameter of
the barrel, and wherein the plunger rod slides inside the barrel
while the cylindrical tube section slides down around the
outside of the barrel.

32. The device of claim 27, wherein the plunger rod has an
outer diameter that is smaller than an inner diameter of the
barrel, wherein the plunger rod is attached inside a cylindrical
tube section of the needle extraction system, wherein the
cylindrical tube section has an inner diameter that is larger
than an outer diameter of the barrel, and wherein the plunger
rod fits inside the barrel while the cylindrical tube section fits
around an outer surface of the barrel.

33. The device of claim 32, wherein the cylindrical tube
section has a radially outwardly extending finger flange dis-
posed at its open end adjacent to an end of the plunger rod
inside the cylindrical tube section, and wherein the finger
flange has a radially inwardly extending projection that slides
along the outer surface of the barrel.

34. A method comprising:

fitting a plunger stopper tightly into a first open end of a

container, wherein the container has a barrel, a perma-
nently closed second end and a circumferential flange

Oct. 8, 2015

portion formed around the first open end, wherein the
barrel has an inner diameter, and wherein the plunger
stopper has a female threaded hole with a thin bottom
portion between the female threaded hole and a bottom
side of the plunger stopper; and

partially screwing a male threaded end of a plunger rod into

the female threaded hole, wherein the plunger rod has an
outer diameter that is smaller than the inner diameter of
the barrel, wherein a cannula extends axially through the
plunger rod and protrudes through both the male
threaded end and a top axial end of the plunger rod, and
wherein the thin bottom portion is not penetrated by the
cannula that protrudes from the male threaded end of the
plunger rod.

35. The method of claim 34, wherein the inner diameter of
the barrel complies with the ISO 11040-4 standard for a
prefilled syringe barrel.

36. The method of claim 34, wherein the plunger rod has a
finger flange attached to the top axial end.

37. The method of claim 34, wherein the top axial end of
the plunger rod is attached inside a tube section, wherein the
tube section has an inner diameter that is larger than an outer
diameter of the barrel, and wherein the plunger rod fits inside
the barrel while the tube section fits around an outer surface of
the barrel.

38. The method of claim 37, wherein the tube section has a
radially outwardly extending finger flange disposed at its
open end adjacent to the male threaded end of the plunger rod
inside the tube section, and wherein the finger flange has a
radially inwardly extending projection that slides along the
outer surface of the barrel.
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