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(54) Closure for a vial

(57) A closure (170) for a vial (100) comprising a vial
container (110) and a sealing (280). The closure (170)
comprises a body (180), at least one holding element
(190) adapted to hold the closure (170) permanently se-
cure on the vial container (110) and such that the sealing
(280) is adapted to provide a tight connection between
the vial container (110) and the body (180), a penetrable
portion (290) adapted to allow a liquid transfer is dis-

closed and a cap (200) adapted to provide a germ free
protection of the penetrable portion (290), wherein the
body (180) and the penetrable portion (290) are integrally
formed.

Further, a vial (100) with such a closure (170), a
method for closing a vial container (110) with such a clo-
sure (170) and a method for manufacturing such a clo-
sure (170) are disclosed.
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Description

Field of the invention

[0001] The present invention relates to closures for vi-
als such as medical vials containing medicaments and
serums.

Related art

[0002] Conventional vials such as medical vials con-
taining medicaments and serums include a penetrable
member extending across the open top of a vial container
and being held thereon by an aluminum collar crimped
to the neck portion of the vial container. A hypodermic
needle may be inserted through the penetrable member
for removal of the contents therefrom.
[0003] The process of crimping the aluminum collar to
the neck of the vial container is susceptible to accidents
and damages. Such accidents and damages may cause
complaints and production blackouts. The reasons are,
on the one hand side, that particles are generated during
crimping, which contravenes the requirements of sterility,
and, on the other hand side, the aluminum collar or the
vial container may be damaged during crimping.
[0004] Further, due to its construction, the penetrable
member is not sterile and requires the user of the vial to
disinfect the penetrable member before inserting the nee-
dle therethrough. Further, the collar may not be closed
again after opening the vial.
[0005] For this purpose, WO 99/53886 A1, EP 1 094
012 A2 and US 5,088,612 A describe plastic closures for
vials.
[0006] US 2011/0000872 A1 describes a stopper de-
vice comprising a supporting cap and a container provid-
ed with such a cap.
[0007] US 2010/0224632 A1 describes a closure com-
prising a stopper made of elastomer and a cover for cov-
ering a neck of a container and the stopper.
[0008] Even though the above strategies for closing
the vial container provide advantages, there is still a po-
tential for improvements. While these conventional vials
have been satisfactory for their intended purpose, the
possibility of toxicity caused by the aluminum and the
exposure of the penetrable member to atmospheric par-
ticulates such as dust during the storage of the vial re-
quire an improvement to the conventional vial to enhance
its sterility.

Problem to be solved

[0009] It is therefore an object of the present invention
to provide a closure for a vial, a vial, a method for closing
a vial container and a method for manufacturing a clo-
sure, which reduces or avoids the above disadvantages.
Particularly, the present invention provides a closure
which may be used in a simple manner, provides advan-
tages in view of sterility, decreases the manufacturing

costs and reduces the number of used materials for clos-
ing the vial container as well as the number of elements
to be handled.

Summary of the invention

[0010] This problem is solved by a closure for a vial, a
vial and a method for closing a vial container with the
features of the independent claims. Specific embodi-
ments, which might be realized in an isolated fashion or
in any arbitrary combination are listed in the dependent
claims.
[0011] As used in the following, the terms "have", "com-
prise" or "include" or any arbitrary grammatical variations
thereof are used in a non-exclusive way. Thus, these
terms may both refer to a situation in which, besides the
feature introduced by these terms, no further features
are present in the entity described in this context and to
a situation in which one or more further features are
present. As an example, the expressions "A has B", "A
comprises B" and "A includes B" may both refer to a sit-
uation in which, besides B, no other element is present
in A (i.e. a situation in which a solely and exclusively
consists of B) and to a situation in which, besides B, one
or more further elements are present in entity A, such as
element C, elements C and D or even further elements.
[0012] Further, as used in the following, the terms
"preferably", "more preferably", "more preferably", "par-
ticularly", "more particularly", "specifically", "more specif-
ically" or similar terms are used in conjunction with op-
tional features, without restricting alternative possibili-
ties. Thus, features introduced by these terms are op-
tional features and are not intended to restrict the scope
of the claims in any way. The invention may, as the skilled
person will recognize, be performed by using alternative
features. Similarly, features introduced by "in an embod-
iment of the invention" or similar expressions are intend-
ed to be optional features, without any restriction regard-
ing alternative embodiments of the invention, without any
restrictions regarding the scope of the invention and with-
out any restriction regarding the possibility of combining
the features introduced in such way with other optional
or non-optional features of the invention.
[0013] A closure for a vial comprising a vial container
and a sealing, according to the present invention com-
prises:

- a body,
- at least one holding element adapted to hold the clo-

sure permanently secure on the vial container and
such that the sealing is adapted to provide a tight
connection between the vial container and the body,

- a penetrable portion adapted to allow a liquid trans-
fer, and

- a cap adapted to provide a germ free protection of
the penetrable portion, wherein the body and the
penetrable portion are integrally formed.
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[0014] The body and the penetrable portion may be
made of different materials. The body and the penetrable
portion may be made of different compounds. The body
may comprise an opening, wherein the penetrable por-
tion may be disposed within the opening, wherein the
cap may be moveable between a closed position in which
the opening is closed and the penetrable portion protect-
ed by the cap and an open position in which the opening
and the penetrable portion are exposed. The cap may
comprise a pin, wherein the pin may be disposed at the
cap such that the pin contacts the penetrable portion,
such as an outer surface thereof, in the closed position.
The cap may be adapted to reclose the opening and re-
protect the penetrable portion after a displacement. The
closure may further comprise at least one guiding ele-
ment disposed at the body to allow a fixation of the closure
on the vial container without sealing the vial container.
This means, the closure may be disposed on the vial
container by means of the at least one guiding element
without the sealing providing a tight connection between
the vial container and the body. With other words, the at
least one guiding element allows to loosely dispose the
closure on the vial container. The cap may be hinged to
the body. The cap and the body may be integrally formed.
The body, the sealing and the penetrable portion may be
integrally formed. The body, the sealing, the penetrable
portion, the holding element and the cap may be integrally
formed. The pin may comprise at least one germicide.
The germicide may be adhered to a surface of the pin.
The germicide may be integrated into the pin. The ger-
micide may be doped into the pin. The germicide may be
silver iodide. The holding element may be adapted to be
deformed inwardly from the body. The holding element
may comprise at least one hook portion which is elasti-
cally deformable.
[0015] A vial according to the present invention may
comprise:

- a vial container for holding a liquid,
- a sealing, and
- a closure according to any preceding embodiment,

wherein the closure is held permanently secure on
the vial container and such that the sealing is adapt-
ed to provide a tight connection between the vial con-
tainer and the body of the closure.

[0016] The cap may be disposed such that the cap
covers the penetrable portion. The cap may comprise a
pin, wherein the pin may be disposed at the cap such
that the pin contacts the penetrable portion in a closed
position of the cap. The sealing may be disposed be-
tween the vial container and the body. The sealing may
be disc shaped. The sealing may be an elastomeric stop-
per. The closure may comprise the sealing and/or the
penetrable portion. The pin may comprise a germicide.
[0017] A method for closing a vial container with a clo-
sure according to the present invention comprises:

- providing a vial container for holding a liquid,
- disposing a sealing so as to close vial container, and
- attaching the closure to vial container such that the

holding element is partially deformed such that the
closure is permanently secured to the vial container.

[0018] The method steps may be performed in the giv-
en order or in a different order. Further, two or more or
even all of the method steps may be performed simulta-
neously and/or overlapping in time. Further, one, two or
more or even all of the method steps may be performed
repeatedly. The method may further comprise additional
method steps.
[0019] The closure may be attached to the vial con-
tainer after freeze drying the liquid. The sealing may be
disposed between the vial container and the body of the
closure. The holding element of the closure may com-
prise at least one hook portion which is elastically de-
formed so as to engage a surface of the vial container.
[0020] A method for manufacturing a closure accord-
ing to the present invention comprises:

- forming the body of a first material,
- forming the at least one holding element,
- forming the penetrable portion of a second material

different from the first material,
and

- forming the cap, wherein the body and the penetra-
ble portion are integrally formed.

[0021] The method steps may be performed in the giv-
en order or in a different order. Further, two or more or
even all of the method steps may be performed simulta-
neously and/or overlapping in time. Further, one, two or
more or even all of the method steps may be performed
repeatedly. The method may further comprise additional
method steps.
[0022] The body and the penetrable portion may be
made of different materials such as different compounds.
For example, the body and the penetrable may be man-
ufactured by means of sandwich injection molding. In this
case, different materials may be injection molded for
forming the body and the penetrable portion. The pene-
trable portion may be made of an elastomeric material.
The body may be made of plastics. Needless to say, the
complete closure may be formed by means of injection
molding.
[0023] The term "vial" as used herein relates to any
kind of vessel or bottle which is adapted to store medi-
cation as liquids, powders or capsules. Such vials may
also be called as a phial or flacon. The vial basically com-
prises a vial container and a closure. The vial container
may be made of glass or plastics such as polypropylene.
The vials of the present invention may be used as sample
vessels, for instance, in autosampler devices in analytical
chromatography.
[0024] The vial may further comprise additional com-
ponents such as a sealing which may be part of the clo-
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sure. Preferably, the sealing may be integrally formed
with the closure. Alternatively, the sealing may be a sep-
arate constructional member. In this case, the sealing
may be connectable or connected to the closure. In any
case, the sealing is adapted to provide a gas and/or liquid
tight connection between the vial container and the clo-
sure. For this purpose, the sealing may be an elastomeric
sealing or the like.
[0025] The penetrable portion may be adapted to allow
a solid and/or liquid transfer from the vial container to an
exterior thereof. For this purpose, the penetrable portion
may be an elastomeric penetrable member. For example,
the penetrable portion may be penetrated by a needle or
the like in order to remove the contents such as the liquid
or solid from the vial container. The needle may be a
separate constructional member or may be part of an
autosampler device such as an autosampler device in
analytical chromatography.
[0026] The term "closure" as used herein relates to any
element which is adapted to cover or seal the vial con-
tainer. Preferably, the closure is one that completely clos-
es the vial container. The closure may be at least partially
made of plastics.
[0027] The closure of the present invention basically
comprises a body, a holding element, a penetrable por-
tion and a cap.
[0028] The term "holding element" as used herein re-
lates to any kind of element which is adapted to hold the
closure permanently secure on the vial container. For
this purpose, the holding element may be adapted to be
deformed inwardly from the closure. For example, the
holding element may comprise at least one hook portion
which is elastically deformable. This hook portion may
interact with a portion of the vial container such as a neck
portion similar to a snap-fit.
[0029] The term "cap" as used herein relates to any
element which is adapted to protect the penetrable por-
tion from external influences ad particularly from the en-
trance of germs, bacteria, microorganisms, contami-
nants or the like. The cap may be flat, hemispherical-
shaped or the like.
[0030] The term "germ free" as used herein relates to
a state of the penetrable portion in which absolutely no
or only very few germs are present on the penetrable
portion at least in the period from manufacturing the vial
until use of the vial. Accordingly, the "term germ" free
comprises exact germ free and, if applicable, low-germ
as far as the vial with such a low-germ penetrable portion
may still be used in the intended chemical, biological,
physical or medical field without any risk of adverse ef-
fects such as illness or contamination.
[0031] The term "pin" as used herein relates to any
long body having a sharp, edged, rounded or flat tip. The
pin may be at least partially made of plastics. The pin
may be integrally formed with the closure such as a cap
of the closure. In order to provide the germ free ef-fect
of the penetrable portion, the pin may comprise at least
one germicide. In addition the design of the pin allows to

cover the whole surface of the opening in which the pen-
etrable portion is arranged.
[0032] The term "germicide" as used herein relates to
any agent that is adapted to kill germs, bacteria, micro-
organisms and the like, especially pathogenic microor-
ganisms. The germicide may be adhered to a surface of
the pin. For example, the germicide may be sprayed onto
the pin in a manner so as to remain thereon. Alternatively,
the germicide may be integrated into the pin. For exam-
ple, the germicide may be doped into the pin. The ger-
micide may be silver iodide or the like.
[0033] The term "compound" as used herein relates to
a mixture of different mono-material raw materials into
which further filling materials, enhancing materials and/or
additives are mixed. Thus, at least two substances are
compounded to a homogenous mixture.
[0034] The term "injection molding" as used herein re-
lates to a manufacturing process for producing parts by
injecting material into a mold. Injection molding can be
performed with a host of materials, including metals,
glasses, elastomers, confections, and most commonly
thermoplastic and thermosetting polymers. In the field of
the present invention, plastic materials are used for in-
jection molding. The material for the to be formed part
such as the body and the penetrable portion is fed into
a heated barrel, mixed, and forced into a mold cavity
corresponding to the desired shape of the body and the
penetrable portion where it cools and hardens to the con-
figuration of the cavity.
[0035] A basic idea of the present invention is to use
a closure that provides germ free protection of the pen-
etrable portion and that is easily as well as securely
mountable to the vial container. With other words, the
closure of the present invention allows a secure handling
for the user and is fraud resistant. For this purpose, the
body and the penetrable portion are integrally formed
and the closure comprises a cap. The cap covers at least
the penetrable portion such that the same is protected in
a germ free manner as described above. In a specific
embodiment, the cap is adapted to re-cover the penetra-
ble portion after a displacement. For example, the cap
may be hinged to the body of the closure so as to be
movable between a closed position, in which the pene-
trable portion is covered by the cap, and an open position,
in which the penetrable portion is uncovered or exposed
by the cap. In the open position, the penetrable portion
is adapted to be penetrated by a needle or the like. If the
cap is hinged to the body, the closure may be integrally
formed so as to decrease the manufacturing costs.
[0036] Summarizing the findings of the present inven-
tion, the following embodiments are preferred:

Embodiment 1: A closure for a vial comprising a vial
container and a sealing, wherein the closure com-
prises:

- a body,
- at least one holding element adapted to hold the
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closure permanently secure on the vial contain-
er and such that the sealing is adapted to provide
a tight connection between the vial container
and the body,

- a penetrable portion adapted to allow a liquid
transfer, and

- a cap adapted to provide a germ free protection
of the penetrable portion,

- wherein the body and the penetrable portion are
integrally formed.

Embodiment 2: The closure according to the preced-
ing embodiment, wherein the body and the penetra-
ble portion are made of different materials.

Embodiment 3: The closure according to any pre-
ceding embodiment, wherein the body and the pen-
etrable portion are made of different compounds.

Embodiment 4: The closure according to any pre-
ceding embodiment, wherein the body comprises an
opening, wherein the penetrable portion is disposed
within the opening, wherein the cap is moveable be-
tween a closed position, in which the opening is
closed and the penetrable portion protected by the
cap, and an open position in which the opening and
the penetrable portion are exposed.

Embodiment 5: The closure according to the preced-
ing embodiment, wherein the cap comprises a pin,
wherein the pin is disposed at the cap such that the
pin contacts the penetrable portion in the closed po-
sition.

Embodiment 6: The closure according to any of the
two preceding embodiments, wherein the cap is
adapted to reclose the opening and re-protect the
penetrable portion after a displacement.

Embodiment 7: The closure according to any pre-
ceding embodiment, further comprising at least one
guiding element disposed at the body to allow a fix-
ation of the closure on the vial container without seal-
ing of the vial container.

Embodiment 8: The closure according to any pre-
ceding embodiment, wherein the cap is hinged to
the body.

Embodiment 9: The closure according to any pre-
ceding embodiment, wherein the cap and the body
are integrally formed.

Embodiment 10: The closure according to any pre-
ceding embodiment, wherein the body, the sealing
and the penetrable portion are integrally formed.

Embodiment 11: The closure according to any pre-

ceding embodiment, wherein the body, the sealing,
the penetrable portion, the holding element and the
cap are integrally formed.

Embodiment 12: The closure according to any one
of embodiments 5-11, wherein the pin comprises at
least one germicide.

Embodiment 13: The closure according to the pre-
ceding embodiment, wherein the germicide is ad-
hered to a surface of the pin.

Embodiment 14: The closure according to any of the
two preceding embodiments, wherein the germicide
is integrated into the pin.

Embodiment 15: The closure according to any of the
three preceding embodiments, wherein the germi-
cide is doped into the pin.

Embodiment 16: The closure according to any of the
four preceding embodiments, wherein the germicide
is silver iodide.

Embodiment 17: The closure according to any pre-
ceding embodiment, wherein the holding element is
adapted to be deformed inwardly from the body.

Embodiment 18: The closure according to the pre-
ceding embodiment, wherein the holding element
comprises at least one hook portion which is elasti-
cally deformable.

Embodiment 19: A vial comprising

- a vial container for holding a liquid,
- a sealing, and
- a closure according to any preceding embodi-

ment, wherein the closure is held permanently
secure on the vial container and such that the
sealing is adapted to provide a tight connection
between the vial container and the body of the
closure.

Embodiment 20: The vial according to the preceding
embodiment, wherein the cap is disposed such that
the cap covers the penetrable portion.

Embodiment 21: The vial according to any of the two
preceding embodiments, wherein the cap comprises
a pin, wherein the pin is disposed at the cap such
that the pin contacts the penetrable portion in a
closed position of the cap.

Embodiment 22: The vial according to any of the
three preceding embodiments, wherein the sealing
is disposed between the vial container and the body.
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Embodiment 23: The vial according to any of the four
preceding embodiments, wherein the sealing is disc
shaped.

Embodiment 24: The vial according to any of the five
preceding embodiments, wherein the sealing is an
elastomeric stopper.

Embodiment 25: The vial according to any of the six
preceding embodiments, wherein the closure com-
prises the sealing.

Embodiment 26: The vial according to any of the six
preceding embodiments, wherein the pin comprises
a germicide.

Embodiment 27: A method for closing a vial contain-
er with a closure according to any one of embodi-
ments 1 to 18, comprising:

- providing a vial container for holding a liquid,
- disposing a sealing so as to close vial container,

and
- attaching the closure to vial container such that

the holding element is partially deformed such
that the closure is permanently secured to the
vial container.

Embodiment 28: The method according to the pre-
ceding embodiment, wherein the closure is attached
to the vial container after freeze drying the liquid.

Embodiment 29: The method according to any of the
two preceding embodiments, wherein the sealing is
disposed between the vial container and the body of
the closure. Embodiment 30: The method according
to any of the three preceding embodiments, wherein
the holding element of the closure comprises at least
one hook portion which is elastically deformed so as
to engage a surface of the vial container.

Embodiment 31:A method for closing a vial container
with a closure according to any one of embodiments
1 to 18, comprising:

a fully integrated vial closure including all ele-
ments such that only one process step is nec-
essary to place the closure on the vial container.

Embodiment 32: A method for manufacturing a clo-
sure according to any of the embodiments 1-18,
comprising:

- forming the body of a first material,
- forming the at least one holding element,
- forming the penetrable portion of a second ma-

terial different from the first material,
and

- forming the cap, wherein the body and the pen-
etrable portion are integrally formed.

Embodiment 33: The method according to the pre-
ceding embodiment, wherein the body and the pen-
etrable portion are made of different materials.

Embodiment 34: The method according to any of the
two preceding embodiments, wherein the body and
the penetrable portion are made of different com-
pounds.

Embodiment 35: The method according to any of the
three preceding embodiments, wherein at least the
body and the penetrable are manufactured by means
of sandwich injection molding.

Short description of the Figures

[0037] Further optional features and embodiments of
the invention will be disclosed in more detail in the sub-
sequent description of specific embodiments, preferably
in conjunction with the dependent claims. Therein, the
respective optional features may be realized in an isolat-
ed fashion as well as in any arbitrary feasible combina-
tion, as the skilled person will realize. The scope of the
invention is not restricted by the specific embodiments.
The embodiments are schematically depicted in the Fig-
ures. Therein, identical reference numbers in these Fig-
ures refer to identical or functionally comparable ele-
ments.
[0038] In the Figures:

Figure 1 shows a cross-sectional view of a vial ac-
cording to an embodiment of the present invention;

Figure 2 shows a perspective view of a closure ac-
cording to the present invention in a closed position;

Figure 3 shows a perspective view of the closure
according to the present invention in an open posi-
tion;

Figure 4 shows a cross-sectional view of a vial ac-
cording to another embodiment of the present inven-
tion with the closure before being mounted to the vial
container; and

Figure 5 shows a cross-sectional view of the vial of
Figure 4 with the closure after being mounted to the
vial container.

Detailed description of the embodiments

[0039] Figure 1 shows a perspective view of a vial 100
according to an embodiment of the present invention.
The vial 100 comprises a vial container 110. The vial
container 110 may be adapted to hold a liquid such as a
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medical liquid. The vial container 110 comprises a neck
portion 120 defining a container opening 130 through
which the liquid may be filled into and removed from the
vial container 110. The vial container 110 further com-
prises a rim portion 140 arranged at the free end of the
neck portion 120. The rim portion 140 comprises an upper
side 150 facing away from the neck portion 120 and a
lower side 160 facing the neck portion 120.
[0040] The vial 100 further comprises a closure 170.
The closure 170 is at least partially made of plastics. The
closure 170 comprises a body 180, at least one holding
element 190 adapted to hold the closure 170 permanent-
ly secure on the vial container 110, and a cap 200. The
body 180 defines an opening 210. Further, the body 180
comprises two flat protrusions 220 (Figures 2 and 3) at
an upper side 230 thereof. The protrusions 220 are ar-
ranged parallel to one another so as to form a rectangular
gap or recess 240 (Figure 3) therebetween. The opening
210 is defined within the recess 240.
[0041] The cap 200 is formed generally rectangular
with a size adapted to the size of the recess 240. With
other words, the cap 200 may be disposed within the
recess 240 and two opposing side surfaces of the cap
200 contact two opposing side surfaces of the protrusions
220 but do not obstruct the cap 200. The cap 200 is
hinged to the body 180. The cap 200 and the body 180
are integrally formed. The cap 200 comprises a pin 250.
The pin 250 is arranged at a lower side 260 of the cap
200 facing the body 180. The pin 250 comprises at least
one germicide. The germicide may be adhered to a sur-
face of the pin 250. Alternatively or additionally, the ger-
micide may be integrated into the pin 250. For example,
the germicide is doped into the pin 250. The germicide
is silver iodide. Needless to say, the germicide may be
any germicide adapted to be adhered to or integrated
into the pin 250 such as tosylchloramide, ethanol and
isopropanol.
[0042] The holding element 190 is adapted to be de-
formed inwardly from the body 180. For example, the
holding element 190 comprises at least one hook portion
270 which is elastically deformable. For example, three
to five holding elements 190 each comprising a hook por-
tion 270 are present. In the embodiment shown in Figure
1, four holding elements 190 each comprising a hook
portion 270 are disposed at the body 180 even though
only one holding element 190 is shown in Figure 1 for
simplification or illustration purposes. More particularly,
the holding elements 190 are disposed around the cir-
cumference of the body 180 such as evenly spaced apart
from one another along the circumference of the body
180. It is to be noted that even reference is made to a
single holding element 190 or hook portion 270, the
above and below explanations correspondingly apply to
all holding elements 190 or hook portions 270. With other
words, only for simplification, reference is made to a sin-
gle holding element 190 or hook portion 270 hereinafter
even though the explanations correspondingly to more
than one single holding element 190 or hook portion 270

if present. If the closure 170 is attached to the vial con-
tainer 110, the hook portions 270 engage the lower side
160 of the rim portion 140.
[0043] The vial 100 further comprises a sealing 280
and a penetrable portion 290. The closure 170 comprises
the penetrable portion 290. The closure 170 may further
comprise the sealing 280. Particularly, the body 180 and
the penetrable portion 290 are integrally formed. For ex-
ample, the body 180, the sealing 280, the penetrable
portion 290, the holding element 190 and the cap 200
may be integrally formed. Alternatively, the sealing 280
may be a separate constructional member from the clo-
sure 170. The sealing 280 is an elastomeric sealing. For
example, the sealing 280 may be an elastomeric stopper.
The sealing 280 is ring-shaped. The sealing 280 is dis-
posed between the body 180 of the closure 170 and the
vial container 110. More particularly, the sealing 280 is
disposed on the rim portion 140 of the neck portion 120
such that sealing 280 is sandwiched between the vial
container 110 and the body 180. The holding element
190 is adapted to hold the closure 170 on the vial con-
tainer 110 such that the sealing 280 is adapted to provide
a tight connection between the vial container 110 and
the body 180. For this purpose, the body 180 of the clo-
sure 170 is pressed to a certain degree onto the rim por-
tion of the vial container 110 by the holding element 190.
[0044] The penetrable portion 290 is an elastomeric
penetrable portion. Thus, the body 180 and the penetra-
ble portion 290 are made of different materials such as
different compounds. The penetrable portion 290 is disc-
shaped. The penetrable portion 290 is disposed within
the opening 210 of the body 180. The penetrable portion
290 is adapted to be penetrated by a needle or the like
in order to be adapted to allow a liquid transfer as will be
explained in more detail below. Further, the cap 200 is
adapted to provide a germ free protection of the pene-
trable portion 290 as will be explained in more detail be-
low.
[0045] The cap 200 is moveable between an open po-
sition and a closed position as will be explained in more
detail below. Figure 2 shows a perspective view of the
closure 170 in a closed position.
[0046] In the closed position, the opening 210 is closed
and the penetrable portion 290 protected or covered by
the cap 200. The pin 250 is disposed at the cap 200 such
that the pin 250 contacts the penetrable portion 290 in
the closed position. Thus, the germicide of the pin 250
comes into contact with the penetrable portion 290 so as
to disinfect the same. The pin 250 may exert a pressing
force onto the penetrable portion 290 in order to ensure
that the germicide comes into contact with the penetrable
portion 290. As is further shown in Figure 2, the body 180
may comprise a depression 300 or the like allowing a
user of the vial 100 to engage or grasp the lower side
260 of the cap 200 with his or her finger in order to move
the same from the closed position into the open position.
[0047] Figure 3 shows a perspective view of the clo-
sure 170 in an open position. In the open position, the
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opening 210 and the penetrable portion 290 are exposed.
In this position, the penetrable portion 290 is ready to be
penetrated by a needle or the like. As the cap 200 is
hinged to the body 180, the cap 200 is adapted to reclose
the opening 210 and re-protect or re-cover the penetrable
portion 290 after a displacement.
[0048] The closure 170 may be manufactured as will
be explained below. The body 180 is formed of a first
material. The penetrable portion 290 is formed of a sec-
ond material different from the first material. For example,
the body 180 and the penetrable portion 290 may be
formed of the materials as specified above. This means,
the body 180 may be formed of plastics and the pene-
trable portion 290 may be formed of an elastomeric ma-
terial different from the plastics. Particularly, the body
180 and the penetrable portion 290 are integrally formed.
For example, the body 180 and the penetrable portion
290 may be manufactured by means of injection molding
such as sandwich injection molding. In this case, the dif-
ferent materials may be injection molded for forming the
body 180 and the penetrable portion 290. Further, the at
least one holding element 190 and the cap 200 are
formed as well. Needless to say, the complete closure
170 may be formed by means of injection molding.
[0049] Now, the operation of closing the vial container
110 with the closure 170 will be explained. First, the vial
container 110 for holding a liquid is provided and filled
with a liquid. The sealing 280 is disposed so as to close
vial container 110. For example, the sealing 280 is dis-
posed onto the rim portion 140 of the vial container 110.
This may be carried out in that the closure 170, which is
preferably integrally formed with the sealing 280, is loose-
ly disposed on the rim portion 140 of the vial container
110. Thus, the sealing 280 is disposed between the vial
container 110 and the body 180 of the closure 170. As
the closure 170 also comprises the penetrable portion
290, the penetrable portion 290 is also arranged on the
vial container 110 such that penetrable portion 290 is
partially disposed within the opening 130 of the neck por-
tion 120. In the open position of the cap 200, the pin 250
of the cap 200 is treated with a germicide in the above
explained manner. Then, the cap 200 is moved into the
closed position, in which the pin 250 contacts the pene-
trable portion 290. Thus, the penetrable portion 290 is
disinfected as the germicide of the pin 250 comes into
contact with the penetrable portion 290. Needless to say,
the pin 250 and the penetrable portion 290 may already
be disinfected when the closure 170 is loosely disposed
on the vial container 110. For example, the pin 290 may
be treated with the germicide by a manufacturer of the
closure 170 and supplied to a customer in a disinfected
state.
[0050] Then, the closure 170 is attached to the vial
container 110 such that the holding element 190 is par-
tially deformed such that the closure 170 is permanently
secured to the vial container 110. For example, the clo-
sure 170 is moved or pushed towards the vial container
110. During this, the holding element 190 is moved over

the rim portion 140 of the vial container 110. Further, the
hook portion 270 is elastically deformed outward from
the body 180 when being moved over the rim portion 140
of the vial container 110. If the hook portion 270 is com-
pletely moved over the rim portion 140 of the vial con-
tainer 110, the hook portion 270 is deformed inward to-
wards the body 180 and engages a surface of the vial
container 110, which is the lower side 160 of the rim por-
tion 140. Thus, the vial container 110 may be closed and
sealed in a single step in that the closure is loosely dis-
posed on the vial container 110 and pushed towards the
vial container 110. For comparison only, a vial container
closed by a conventional closure needs at least two steps
to be closed. First, a stopper constituting a sealing and
a penetrable portion is put or disposed on the vial con-
tainer. Then, in a second process step, the crimping cap
is placed on top of the stopper and the vial will be crimped
such that the engagement portion engages the rim por-
tion and holds the stopper permanently secure on the
vial container. These two process steps are necessary
for closing the vial container because the stopper and
the crimp cap are two separate constructional members.
[0051] Figure 4 shows a cross-sectional view of a vial
100 according to another embodiment of the present in-
vention. Hereinafter, only the differences from the first
embodiment will be explained and like constructional
members are indicated by like reference numerals. Fig-
ure 4 shows the closure 170 before being mounted to
the vial container 110. The closure 170 comprises at least
one guiding element 310 disposed at the body 180. For
example, three to five guiding elements 310 are present.
In the embodiment shown in Figure 4, three guiding el-
ements 310 are disposed at the body 180. More partic-
ularly, the guiding elements 310 are disposed around the
circumference of the body 180 such as evenly spaced
apart from one another along the circumference of the
body 180. It is to be noted that even reference is made
to a single guiding element 310, the above and below
explanations correspondingly apply to all guiding ele-
ments 310 or hook portions 270. With other words, only
for simplification, reference is made to a single guiding
element 310 hereinafter even though the explanations
correspondingly to more than one guiding element 310
if present. As shown in Figure 4, before mounting the
closure to the vial container 110, the closure 170 is loose-
ly disposed on the rim portion 140 of the vial container
110 such that the guiding element 310 partly extends
through the opening 130 of the vial container 110. Fur-
ther, the holding element 190 contacts an outer edge of
the rim portion 140.
[0052] Figure 5 shows a cross-sectional view of the
vial 100 of Figure 4 after freeze-drying with the closure
170 after being mounted to the vial container 110. As
shown in Figure 5, the guiding element 310 allows a fix-
ation of the closure 170 on the vial container 110 without
sealing of the vial container 110. After the closure 170 is
mounted to the vial container 110, the hook portion 270
engages the lower side 160 of the rim portion 140 such
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that the closure 170 is permanently secured to the neck
portion 120. Further, the guiding element 310 completely
extends through the opening 130 of the vial container
110.
[0053] Now, the operation of closing the vial container
110 with the closure 170 shown in Figures 4 and 5 will
be explained. Hereinafter, only the differences from the
method for closing the vial container 110 according the
embodiment shown in Figures 1 to 3 will be explained. It
is to be noted that all other steps for closing the vial con-
tainer 110 with the closure 170 shown in Figures 4 and
5 are identical to the steps for closing the vial container
110 with the closure 170 shown in Figures 1 to 3.
[0054] After the closure 170 is loosely disposed on the
rim portion 140 of the vial container 110 and the pene-
trable portion 290 is disinfected, the liquid within the vial
container 110 is freeze dried. After the liquid within the
vial container 110 is freeze dried, the closure 170 is at-
tached to the vial container 110 in the manner explained
above, i.e. the closure 170 is moved or pushed towards
the vial container 110 in order to permanently secure the
closure 170 to the vial container 110.

List of reference numbers

[0055]

100 vial
110 vial container
120 neck portion
130 opening
140 rim portion
150 upper sider
160 lower side
170 closure
180 body
190 holding element
200 cap
210 opening
220 protrusion
230 upper side
240 recess
250 pin
260 lower side
270 hook portion
280 sealing
290 penetrable portion
300 depression
310 guiding element

Claims

1. A closure (170) for a vial (100) comprising a vial con-
tainer (110) and a sealing (280), wherein the closure
(170) comprises:

- a body (180),

- at least one holding element (190) adapted to
hold the closure (170) permanently secure on
the vial container (110) and such that the sealing
(280) is adapted to provide a tight connection
between the vial container (110) and the body
(180),
- a penetrable portion (290) adapted to allow a
liquid transfer, and
- a cap (200) adapted to provide a germ free
protection of the penetrable portion (290),
wherein the body (180) and the penetrable por-
tion (290) are integrally formed.

2. The closure (170) according to the preceding claim,
wherein the body (180) and the penetrable portion
(290) are made of different materials.

3. The closure (170) according to any preceding claim,
wherein the body (180) and the penetrable portion
(290) are made of different compounds.

4. The closure (170) according to any preceding claim,
wherein the body (180) comprises an opening (210),
wherein the penetrable portion (290) is disposed
within the opening (210), wherein the cap (200) is
moveable between a closed position in which the
opening (210) is closed and the penetrable portion
(290) protected by the cap (200) and an open posi-
tion in which the opening (210) and the penetrable
portion (290) are exposed.

5. The closure (170) according to the preceding claim,
wherein the cap (200) comprises a pin (250), wherein
the pin (250) is disposed at the cap (200) such that
the pin (250) contacts the penetrable portion (290),
particularly an outer surface thereof, in the closed
position.

6. The closure (170) according to any of the two pre-
ceding claims, wherein the cap (200) is adapted to
re-close the opening (210) and re-protect the pene-
trable portion (290) after a displacement.

7. The closure (170) according to any preceding claim,
further comprising at least one guiding element (310)
disposed at the body (180) to allow a fixation of the
closure (170) on the vial container (110) without seal-
ing the vial container (110).

8. The closure (170) according to any preceding claim,
wherein the cap (200) is hinged to the body (180).

9. The closure (170) according to any preceding claim,
wherein the body (180), the sealing (280), the pen-
etrable portion (290), the holding element (190) and
the cap (200) are integrally formed.

10. The closure (170) according to any one of claims
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5-9, wherein the pin (250) comprises at least one
germicide.

11. The closure (170) according to the preceding claim,
wherein the germicide is integrated into the pin (250).

12. A vial comprising

- a vial container (110) for holding a liquid,
- a sealing (280), and
- a closure (170) according to any preceding
claim, wherein the closure (170) is held perma-
nently secure on the vial container (110) and
such that the sealing (280) is adapted to provide
a tight connection between the vial container
(110) and the body (180) of the closure (170).

13. A method for closing a vial container (110) with a
closure (170) according to any one of claims 1 to 11,
comprising:

- providing a vial container (110) for holding a
liquid,
- disposing a sealing (280) so as to close vial
container (110), and
- attaching the closure (170) to vial container
(110) such that the holding element (190) is par-
tially deformed such that the closure (170) is per-
manently secured to the vial container (110).

14. The method according to the preceding claim,
wherein the closure (170) is attached to the vial con-
tainer (110) after freeze drying the liquid.

15. Method for manufacturing a closure (170) according
to any one of claims 1 to 11, comprising:

- forming the body (180) of a first material,
- forming the at least one holding element (190),
- forming the penetrable portion (290) of a sec-
ond material different from the first material, and
- forming the cap (200), wherein the body (180)
and the penetrable portion (290) are integrally
formed.
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