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MEDICAMENT CONTAINER WITH A FLEXIBLE INNER LAYER AND A
RIGID OUTER LAYER

The invention relates to a medicament container for storing a liquid medicament

comprising a cavity at least partially defined by a container wall.

Many medicaments have to be injected into the body. This applies in particular to
medicaments, which are deactivated or have their efficiency remarkably decreased by
oral administration, e.g. proteines (such as insulin, growth hormones, interferons),
carbohydrates (e.g. heparin), antibodies and the majority of vaccines. Such
medicaments are predominantly injected by means of syringes, medicament pens or

medicament pumps.

Some medicaments have to be administered by inhaling them from so called inhalers.

WO 2009/069518 A1 discloses an inhaler, wherein the medicament to be inhaled is

stored in a bag shaped medicament container.

US 2 805 662 A discloses an ampoule having a tubular body, the upper part of which
s relatively thin while a mating lower part is relatively thick. The upper part and the

lower part are arranged as a one-piece part.

DE 35 41 189 A1 discloses an arrangement for injecting liquids, the ar-rangement
having a medicament container comprising a cavity defined by a flexible container wall.

The flexible container wall is assembled with a rigid mounting plate.

WO 03/024511 A1 discloses a medical fluid delivery device having a col-lapsible
crushable enclosure wall formed of a laminate including an inner film
layer of low density polyethylene bonded to an outer layer of cyclic olefin or cyclic

olefin copolymer having a melting temperature of 1 to 10 °C greater than the melting
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temperature of the inner film layer. The outer film layer may be a blend of cyclic olefins
or cyclic olefin copolymers and the inner film layer may comprise a first inner layer of
linear low density polyethylene and an intermediate layer of high pressure low density

polyethylene.

FR 2 633 519 discloses a syringe with a variable volume container for con-taining a
liquid to be Iinjected. The container wall is arranged in a bellows manner with flexible

parts between two rigid plates.

US 4,548,001 discloses a prepackaged, injectable pharmaceutical hypoder-mic needle
having a semi-rigid outer container within which a substantially non-resiliant inner
container is supported. The inner layer can collapse within the outer case which keeps

its shape.

GB 990.473 discloses a medicament container comprising a cavity at least partially
defined by a container wall comprising a soft, flexible wall portion and a rigid wall

portion. The wall portions are arranged as a one-piece part by injection moulding.

It IS an object of the present invention to provide an improved medicament container.

The object is achieved by a medicament container according to claim 1.

Preferred embodiments of the invention are given in the dependent claims.

A medicament container according to the invention comprises a cavity at least partially
defined by a container wall comprising a soft, flexible inner layer consisting of a soft
material and a rigid outer layer consisting of a rigid material. The layers are arranged
as a one-piece part by two component injection moulding. Two component injection
moulding Is a cost-saving method for producing the container. The outer layer serves

for protecting the inner layer against ambient influences such as unintentional piercing.
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An alternative method for producing the medicament container is coextrusion, wherein
at least two different molten masses, e.g. plastic masses, are joined before leaving a

moulding injection nozzle.

The medicament container may be filled with the respective medicament during

production, i.e. two component injection moulding or coextrusion, of the container.

The cavity may be defined between the container wall and a rigid support consisting of
the rigid material. The layers and the support may be arranged as a one-piece part by
two component injection moulding or as mentioned above, by coextrusion. The support
avolds sagging of the container due to gravity and improves a defined positioning of

the container.

Preferably an interface for connecting a hollow needle or a pump to the cavity is

arranged at the medicament container.

The interface may have the shape of an opening arranged In the container wall,
wherein the opening is sealed by a septum, which may be pierced by a hollow needle.

The septum may be crimped to the opening or attached in a different way.

In a preferred embodiment of the invention the rigid material is polypropylene or

polyethylene.

An interior and/or an exterior of the container wall may be coated with silicone,
particularly with food-grade silicone. Thus unintentional interaction between the
medicament and the materials of the container wall and/or the support may be avoided,

In particular when the medicament contains organic solvents.

The medicament container may be part of an injection arrangement for delivering a
liguid medicament to a patient. The injection arrangement may further comprise a
compression means for pressing the container wall against the rigid support, thereby

displacing the fluid medicament from the medicament container.
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The compression means may be a roller or wiper or shoe or an actuator which may be
advanced so as to gradually reduce a volume of the medicament container, similar to

the way a tube of tooth paste Is squeezed.

Another injection arrangement may comprise the medicament container and a pump
for pumping the liguid medicament from the medicament container to a medicament

outlet. For example, the pump may be a micropump or a peristaltic pump.

The injection arrangement may be equipped with a hollow needle or an array of
needles for piercing a patient’'s skin and administering the medicament or with a jet

nozzle for forming a jet injector.

The medicament container may also be part of an inhaler arrangement.

The medicament container and/or the injection arrangement may be particularly used
for storing or delivering one of an analgetic, an anticoagulant, insulin, an insulin
derivate, heparin, Lovenox, a vaccine, a growth hormone, a peptide hormone, a

proteine, and complex carbohydrates.

Further scope of applicabllity of the present invention will become apparent from the
detailed description given hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating preferred embodiments of
the invention, are given by way of illustration only, since various changes and
modifications within the spirit and scope of the invention will become apparent to those

skilled in the art from this detailed description.

The present invention will become more fully understood from the detailed description
given herein below and the accompanying drawings which are given by way of

llustration only, and thus, are not limitative of the present invention, and wherein:
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Figure 1 IS @ medicament container comprising a cavity defined by a container wall

and a rigid support,

Figure 2 IS a schematic view of an injection arrangement.

Corresponding parts are marked with the same reference symbols In all figures.

Figure 1 shows a medicament container 1 comprising a cavity 2 defined by a container

wall 3 and a rigid support 4.

The container wall 3 comprises a soft, flexible inner layer consisting of a soft material

and a rigid outer layer consisting of a rigid material.

The rigid support 4 also consists of the rigid material. The layers and the support are

arranged as a one-piece part by two component injection moulding.

The medicament container 1 may have an interface for connecting a hollow needle or

a pump.
The interface may have the shape of an opening arranged in the container wall 3,
wherein the opening is sealed by a septum, which may be pierced by a hollow needle.
The septum may be crimped to the opening or attached in a different way.

The rigid material may be polypropylene or polyethylene.

An interior and/or an exterior of the container wall 3 may be coated with silicone,

particularly with food-grade silicone.

The medicament container 1 may be part of an injection arrangement for delivering a

liguid medicament to a patient. The injection arrangement may further comprise a
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compression means (not shown) for pressing the container wall 3 against the rigid

support 4, thereby displacing the fluid medicament from the medicament container 1.

The compression means may be a roller or wiper or shoe or an actuator which may be

advanced so as to gradually reduce a volume of the medicament container 1.

Another injection arrangement 5 iIs shown In figure 2. The injection arrangement 5
comprises the medicament container 1 and a pump 6 for pumping the liquid
medicament from the medicament container 1 to a medicament outlet 7. For example,

the pump 6 may be a micropump or a peristaltic pump.

The injection arrangement 5 may essentially comprise two sub-units, a pump unit 8

and a reusable backend 9.

The pump unit 8 Iis replaceably attachable to the reusable backend 9. The pump unit 8
comprises a medicament inlet 8.1, the medicament outlet 7 and the pump 6 for

delivering the liquid medicament from the inlet 8.1 to the outlet 7.

The medicament container 1 may be comprised in the reusable backend 9 or in the
pump unit 8. The reusable backend 9 further comprises a control unit 9.1, a drive unit

9.2 for driving the pump 6 and an energy source 9.3 for powering the drive unit 9.2.

The pump unit 8 further comprises a flow sensor 8.2 for determining a volume flow of
the medicament. The flow sensor 8.2 Is connectable to the control unit 9.1 thus

allowing to control the volume of medicament to be delivered.

The pump unit 8 has easily disconnectable interfaces to the medicament container 1,
the drive unit 9.2 and the control unit 9.1 on the one hand and to the hollow injection

needle 10 on the other hand, e.g. by Luer-Lok® or Luer-Slip®.

The energy source 9.3 may be a galvanic cell or battery of galvanic cells in case the

drive unit 9.2 comprises an electrical motor. Preferably, the energy source 9.3 is a
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rechargeable accumulator. The rechargeable accumulator may be replaceable or

chargeable in place by an external charging device (not shown).

The reusable backend 9 may further have a user interface 9.4 for user interaction. This
may comprise a dosing and/or trigger knob or wheel and/or a display, e.g for

displaying a dose volume (not shown).

The reusable backend 9 may further comprise a viewing window (not shown) for

iInspecting the contents of the medicament container 1.

The medicament container 1 or the injection arrangement 5 may preferably be used for
delivering one of an analgetic, an anticoagulant, insulin, an insulin derivate, heparin,

Lovenox, a vaccine, a growth hormone and a peptide hormone.

For performing an injection a user sets a required target dose at the user interface 9.4.
The required target dose is forwarded to the control unit 9.1 and stored there. As soon
as the user triggers the injection arrangement 5, e.g by pressing the knob, the target
dose is converted into a flow sensor setpoint and the drive unit 9.2 is started. The drive
unit 9.2 converts the electrical energy provided by the energy source 9.3 into
mechanical energy and forwards it to the pump 6. There the energy Is again converted
into fluidic energy causing a volume flow of the medicament. The integrated flow
sensor 8.2 acquires the volume flow and forwards measurement values to the control
unit 9.1. The measurement values, particularly when in the shape of increments
corresponding to volume increments may be integrated by the control unit 9.1 and the
drive unit 9.2 switched off upon delivery of the setpoint volume. After delivery the
control unit 9.1 may generate a message for the user to be displayed by the display

unit.

The injection arrangement 5 may be equipped with a hollow needle 10 or an array of
needles for piercing a patient’'s P skin and administering the medicament or with a jet

nozzle for forming a jet injector.
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The medicament container 1 may also be part of an inhaler arrangement.

An alternative method for producing the medicament container 1 is coextrusion,
wherein at least two different molten masses, e.g. plastic masses, are joined before

leaving a moulding injection nozzle.

The medicament container 1 may be filled with the respective medicament during

production, i.e. two component injection moulding or coextrusion, of the container.

The medicament container 1 and/or the injection arrangement 5 may be particularly
used for storing or delivering one of an analgetic, an anticoagulant, insulin, an insulin
derivate, heparin, Lovenox, a vaccine, a growth hormone, a peptide hormone, a

proteine, and complex carbonhydrates.

The term "medicament’, as used herein, means a pharmaceutical formulation

containing at least one pharmaceutically active compound,

wherein in one embodiment the pharmaceutically active compound has a molecular
weight up to 1500 Da and/or is a peptide, a proteine, a polysaccharide, a vaccine, a
DNA, a RNA, a antibody, an enzyme, an antibody, a hormone or an oligonucleotide, or

a mixture of the above-mentioned pharmaceutically active compound,

wherein in a further embodiment the pharmaceutically active compound is useful for
the treatment and/or prophylaxis of diabetes mellitus or complications associated with
diabetes mellitus such as diabetic retinopathy, thromboembolism disorders such as
deep vein or pulmonary thromboembolism, acute coronary syndrome (ACS), angina,
myocardial infarction, cancer, macular degeneration, inflammation, hay fever,

atherosclerosis and/or rheumatoid arthritis,

wherein In a further embodiment the pharmaceutically active compound comprises at
least one peptide for the treatment and/or prophylaxis of diabetes mellitus or

complications associated with diabetes mellitus such as diabetic retinopathy,
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wherein in a further embodiment the pharmaceutically active compound comprises at
least one human insulin or a human insulin analogue or derivative, glucagon-like
peptide (GLP-1) or an analogue or derivative thereof, or exedin-3 or exedin-4 or an

analogue or derivative of exedin-3 or exedin-4.

Insulin analogues are for example Gly(A21), Arg(B31), Arg(B32) human insulin;
Lys(B3), Glu(B29) human insulin; Lys(B28), Pro(B29) human insulin; Asp(B28) human
iInsulin; human insulin, wherein proline in position B28 is replaced by Asp, Lys, Leu,
Val or Ala and wherein in position B29 Lys may be replaced by Pro; Ala(B26) human
insulin; Des(B28-B30) human insulin; Des(B27) human insulin and Des(B30) human

Insulin.

Insulin derivates are for example B29-N-myristoyl-des(B30) human insulin; B29-N-
palmitoyl-des(B30) human insulin; B29-N-myristoyl human insulin; B29-N-palmitoy!
human insulin; B28-N-myristoyl LysB28ProB29 human insulin; B28-N-palmitoyl-
LysB28ProB29 human insulin; B30-N-myristoyl-ThrB29LysB30 human insulin; B30-N-
palmitoyl- ThrB29LysB30 human insulin; B29-N-(N-palmitoyl-Y-glutamyl)-des(B30)
human insulin; B29-N-(N-lithocholyl-Y-glutamyl)-des(B30) human insulin; B29-N-(w-
carboxyheptadecanoyl)-des(B30) human insulin and B29-N-(w-

carboxyhepta—~decanoyl) human insulin.

Exendin-4 for example means Exendin-4(1-39), a peptide of the sequence H His-Gly-
Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-Phe-
lle-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-Pro-Pro-Ser-NH2.

Exendin-4 derivatives are for example selected from the following list of compounds:

H-(Lys)4-des Pro36, des Pro37 Exendin-4(1-39)-NH2,
H-(Lys)5-des Pro36, des Pro37 Exendin-4(1-39)-NH2,
des Pro36 [Asp28] Exendin-4(1-39),

des Pro36 [IsoAsp28] Exendin-4(1-39),
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des Pro36 [Met(O)14, Asp28] Exendin-4(1-39),

des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),

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

des Pro36 [Trp(02)25, IsoAsp238] Exendin-4(1-39),

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

des Pro36 [Met(O)14 Trp(0O2)25, IsoAsp28] Exendin-4(1-39); or

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

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

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

des Pro36 [Met(O)14, IsoAsp28] Exendin-4(1-39),

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

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

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

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

wherein the group -Lys6-NH2 may be bound to the C-terminus of the Exendin-4

derivative;

or an Exendin-4 derivative of the sequence

H-(Lys)o-des Pro36 [Asp28] Exendin-4(1-39)-Lys6-NH2,

des Asp28 Pro36, Pro37, Pro38Exendin-4(1-39)-NH2,

H-(Lys)o-des Pro36, Pro38 [Asp28] Exendin-4(1-39)-NH2,

H-Asn-(Glu)ddes Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-NH2,

des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-(Lys)o-NH2,

H-(Lys)b-des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-(Lys)o-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Asp28] Exendin-4(1-39)-(Lys)o6-NH2,
H-(Lys)6-des Pro36 [Trp(02)25, Asp28] Exendin-4(1-39)-Lys6-NH2,

H-des Asp28 Pro306, Pro37, Pro38 [Trp(02)25] Exendin-4(1-39)-NH2,
H-(Lys)6-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)o6-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
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H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-
NH2,

H-(Lys)6-des Pro36 [Met(O)14, Asp28] Exendin-4(1-39)-Lys6-NH2,

des Met(O)14 Asp28 Pro306, Pro37, Pro38 Exendin-4(1-39)-NH2,
H-(Lys)6-desPro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,
H-Asn-(Glu)5-des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-NH2,
des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)b-des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-Asn-(Glu)5 des Pro36, Pro37, Pro38 [Met(O)14, Asp28] Exendin-4(1-39)-(Lys)o-
NH2,

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

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

des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(1-39)-(Lys)6-NH2,
H-(Lys)o-des Pro36, Pro37, Pro38 [Met(O)14, Trp(02)25, Asp28] Exendin-4(S1-39)-
(Lys)6-NH2,

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

or a pharmaceutically acceptable salt or solvate of any one of the afore-mentioned

Exedin-4 derivative.

Hormones are for example hypophysis hormones or hypothalamus hormones or
regulatory active peptides and their antagonists as listed in Rote Liste, ed. 2008,
Chapter 50, such as Gonadotropine (Follitropin, Lutropin, Choriongonadotropin,
Menotropin), Somatropine (Somatropin), Desmopressin, Terlipressin, Gonadorelin,

Triptorelin, Leuprorelin, Buserelin, Nafarelin, Goserelin.

A polysaccharide is for example a glucosaminoglycane, a hyaluronic acid, a heparin, a

low molecular weight heparin or an ultra low molecular weight heparin or a derivative
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thereof, or a sulphated, e.g. a poly-sulphated form of the above-mentioned
polysaccharides, and/or a pharmaceutically acceptable salt thereof. An example of a

pharmaceutically acceptable salt of a poly-sulphated low molecular weight heparin is
enoxaparin sodium.

Pharmaceutically acceptable salts are for example acid addition salts and basic salts.
Acid addition salts are e.g. HCI or HBr salts. Basic salts are e.g. salts having a cation
selected from alkali or alkaline, e.g. Na+, or K+, or Ca2+, or an ammonium ion
N+(R1)(R2)(R3)(R4), wherein R1 to R4 independently of each other mean: hydrogen,
an optionally substituted C1 Co-alkyl group, an optionally substituted C2-C6-alkenyl
group, an optionally substituted C6-C10-aryl group, or an optionally substituted Co-
C10-heteroaryl group. Further examples of pharmaceutically acceptable salts are
described In "Remington’s Pharmaceutical Sciences” 17. ed. Alfonso R. Gennaro (Ed.),

Mark Publishing Company, Easton, Pa., U.S.A., 1985 and in Encyclopedia of
Pharmaceutical Technology.

Pharmaceutically acceptable solvates are for example hydrates.
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Claims

1. Medicament container (1), comprising a cavity (2) at least partially defined by a
container wall (3) comprising an inner layer and an outer layer, wherein the layers are
arranged as a one-piece part, characterized in that the inner layer is a soft, flexible
layer consisting of a soft material and that the outer layer Is a rigid layer consisting of a

rigid material, wherein the layers are arranged by two component injection moulding.

2. Medicament container (1) according to claim 1, characterized in that the cavity
(2) Is defined between the container wall (3) and a rigid support (4) consisting of the
rigid material, wherein the layers and the support (4) are arranged as a one-piece part

by two component injection moulding.

3. Medicament container (1) according to one of the claims 1 or 2, characterized in
that an interface for connecting a hollow needle (10) or a pump (6) to the cavity (2) Iis

arranged.

4 Medicament container (1) according to one of the preceding claims,
characterized in that an opening is arranged in the container wall (3), wherein the

opening Is sealed by a septum.

5. Medicament container (1) according to claim 3, characterized In that the septum

IS crimped to the opening.

o. Medicament container (1) according to one of the preceding claims,

characterized in that the rigid material is polypropylene or polyethylene.

/. Medicament container (1) according to one of the preceding claims,
characterized in that an interior and/or an exterior of the container wall are/is coated

with silicone.
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3. Injection arrangement (5) for delivering a liquid medicament to a patient (P),
comprising a medicament container (1) according to one of the claims 2 to 7, further
comprising a compression means for pressing the container wall (3) against the rigid

support (4), thereby displacing the fluid medicament from the medicament container

(1).

9. Injection arrangement (5) according to claim 8, characterized in that the
compression means Is a roller or wiper or shoe or an actuator, which may be advanced

SO as to gradually reduce a volume of the medicament container (1).

10. Injection arrangement (5) for delivering a liquid medicament to a patient (P),
comprising a medicament container (1) according to one of the claims 1 to 7, further
comprising a pump (6) for pumping the liquid medicament from the medicament

container (1) to a medicament outlet (7).

11.  Injection arrangement (5) according to one of the claims 8 to 10, characterized
In that a hollow needle (10) for piercing a patient’s (P) skin and administering the

medicament is provided.

12.  Injection arrangement (5) according to one of the claims 8 to 10, characterized

In that a jet nozzle Is provided for administering the medicament.
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