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(57) ABSTRACT

The airtight container (1) for storing a product (liquid,
powder, granulates) comprises a rigid vial (2) with at least
one filling hole (2¢), an external filling pipe (5) for filling the
vial (2) through the filling hole (2¢), said filling pipe (5)
airtightly sealing the filling hole (2¢) of the vial (2), and a
housing cap (12) designed to be assembled to the vial (2) and
forming an housing (12q) for the filling pipe (5) once
assembled to the vial (2). The container is particularly
suitable for storing prior to use a product, such as for
example a medicament (vaccines or the like), under sterile
conditions.
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AIRTIGHT CONTAINER FOR STORING A
PRODUCT, AND IN PARTICULAR A
MEDICAMENT, AND ASEPTIC PROCESS FOR
FILLING SAID CONTAINER

FIELD OF THE INVENTION

[0001] The present invention generally relates to an air-
tight container that is being used for storing a product under
sterile conditions. A preferred application of the invention is
a small-sized airtight container that is being used preferably
in the pharmaceutical field for storing for example a medi-
cament such as vaccines or the like.

PRIOR ART

[0002] In the pharmaceutical field, medicaments, such as
vaccines, are usually stored, prior to use, in small-sized
airtight containers constituted by a rigid vial that is typically
made of glass or plastic, and that is airtight sealed by a
closing cap. The closing cap is typically made of vulcanized
rubber or similar resilient material that neither contaminates
nor affects the medicament, and that can be manually
punctured or pierced by using a sharp element such as a
syringe or a needle, in order to empty the vial.

[0003] For example when the medicament is a liquid, the
closing cap is manually pierced by using a syringe and is
sucked outside of the vial. When the medicament is a solid,
for example a powder, the closing cap is pierced by using a
syringe or the like, and a liquid, for example water, is
introduced into the vial by using the syringe. The vial is then
shaken so as to mix the powder and the liquid, and the
solution inside the vial is for example sucked out of the vial,
though the closing cap, by using a syringe or the like.

[0004] A major technical problem in this technical field is
to avoid the contamination of the product (medicament or
the like) stored inside the container, and thus to guarantee
the sterility of the inside of the container during the filling
process and also after the filling process.

[0005] According to one first known aseptic filling proce-
dure, the vial and the cap are sterilized separately, then the
vial is filled with the medicament or the like, and the cap is
assembled to the vial in order to seal the medicament in the
vial. One major drawback of this first filling procedure is
that it is difficult to maintain the sterility of the cap and vial
during the assembly step. In addition, it is difficult to
maintain the sterility of the vial and cap during transporta-
tion and storage prior filling.

[0006] In an attempt to overcome said risk of contamina-
tion of the vial and cap, it has been proposed in the past to
use a second aseptic filling procedure wherein: in a first step,
the cap is assembled to the vial so as to hermetically seal the
vial; in a second step the vial and the cap are sterilized, for
example by gamma irradiation or the like ; in a third step, the
vial is filled with the medicament by using a sterile syringe
or like injection element that is temporarily inserted through
the cap.

[0007] A first major drawback associated with this second
aseptic filling procedure is that when the injection member
(syringe, needle or the like) is temporarily inserted through
the cap, and then withdrawn, a tiny hole is being formed in
the cap.
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[0008] The hole resulting from the insertion of the needle
or the like shrinks somewhat due to the resiliency of the cap.
In practice, the tiny hole that is formed in the cap is small
enough to keep the medicament from leaking out, but is
typically not small enough to prevent air or other gases from
passing through the hole and into the vial. In addition, a
resilient material such as vulcanized rubber is infusible. It is
thus not possible to fuse such material in situ, for example
with a suitable laser, in order to hermetically close the said
tiny hole formed in the cap. Finally, when the aforesaid
second filling procedure is being used, because of this tiny
hole resulting from the insertion of the needle or the like,
there is still a high risk of spoiling and/or contamination of
the medicament stored in the vial.

[0009] A second major drawback associated with the
aforesaid second filling procedure is that the exhaust of the
air contained in the vial during the filling step is difficult,
because of the very small diameter of the needle used for
filling the vial; said exhaust of air typically involves the use
of an additional duct acting as a vent, and it is in practice
difficult to correctly measure out the medicament introduced
in the vial.

[0010] InU.S. Pat. No. 6,604,561, it is further disclosed a
heat resealable cap comprising a first base portion formed of
vulcanized rubber or like material known for providing a
stable environment for the medicament contained in the vial,
and a second heat resealable portion overlying the base
portion. In particular, the second heat resealable portion is
made of low-density polyethylene or like material, that can
be manually punctured by a needle or similar. The aforesaid
second filling procedure is used for filling the vial with the
liquid medicament, and once the needle or the like is being
withdrawn, the penetrated region of the cap is fused by laser
or direct heat sealing, in order to hermetically seal the needle
hole in the cap. The use of said composite cap (heat
resealable portion/ vulcanized rubber base portion) dis-
closed in U.S. Pat. No. 6,604,561 solves the problem of
contamination due to the formation of the needle hole in the
cap after filling.

[0011] The use of the composite heat resealable cap dis-
closed in U.S. Pat. No. 6,604,561 does not however solve the
aforesaid major second drawback linked to the exhaust of air
during filling. In particular, referring for example to FIG. 3
of U.S. Pat. No. 6,604,561, an additional venting needle or
syringe (referenced “142”) has to be used for venting the vial
during the filling step.

[0012] Furthermore, the use of the composite heat reseal-
able cap disclosed in U.S. Pat. No. 6,604,561 involves at
least one additional drawback. There is a risk that part of the
liquid contained in the vial passes trough the needle hole
made in the vulcanized rubber base portion or the like, and
detrimentally comes into contact with the upper heat seal-
able portion of the cap, which heat sealable portion of the
cap is not compatible with the liquid. The risk is higher when
the vial is turned upside down, or when the vial and cap are
slightly deformed by a small negative internal pressure.

OBIJECTIVE OF THE INVENTION

[0013] Tt is an objective of the invention to propose a new
technical solution for storing a product under sterile condi-
tions, and in particular ( but not only) a medicament, in a
container, which solution enables to maintain the sterility of
the inside of the container, and overcomes all the aforesaid
drawbacks of the prior art.
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SUMMARY OF THE INVENTION

[0014] This objective is achieved by the new airtight
container of claim 1 and by the aseptic filling process of
claim 18.

[0015] A major advantage of the invention is to avoid any
perforation of the container part for filling the container.
According to the invention, the filling of the container is
performed through the filling pipe of the container, once said
filling pipe has been temporarily opened; the invention thus
overcomes all the drawbacks of the prior art that were
associated to the formation of the hole in the closing cap
during the filling step and to the closing of said hole once the
filing step is terminated.

[0016] Furthermore, in one particular embodiment of the
invention, when the container is closed by a closure element
that can be easily and manually pierced or punctured with a
sharp element such as a syringe or a needle for emptying the
vial, the structure of the said closure element can be very
simple and the said closure element can be made of any
material that is compatible with the stored product. In
particular, said material does not need to be resealable.

[0017] Another advantage of the invention is that in prac-
tice the filling pipe can easily have a diameter that is large
enough for enabling an easy exhaust of the air contained in
the vial, during the filling step.

[0018] According to a further advantage of the invention,
the equipment used for filling the vial or the equipment used
for closing the filling pipe comes into contact with the filling
pipe only, and does necessarily penetrate inside the vial.

[0019] Other characteristics and advantages of the inven-
tion will become readily apparent in view of the following
detailed description of several preferred embodiments of the
invention and the accompanying drawings, which descrip-
tion and drawings are given by way of non-exhaustive and
non-limiting examples of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a perspective view of an empty container
of the invention, prior to the filling step;

[0021] FIG. 2 is a perspective view of an half of the
container of FIG. 1 showing the inside of the container;

[0022] FIG. 3 is a cross-sectional view of the bottom part
of the container prior to the filling step, and shows a first
embodiment for the fixing means of the filling pipe;

[0023] FIG. 4 is a cross-sectional view of the bottom part
of the container prior to the filling step, and shows a second
embodiment for the fixing means of the filling pipe;

[0024] FIG. 5 is a cross sectional view of the distal end of
a filling pipe closed by a cap;

[0025] FIG. 6 is a cross-section view of the distal end of
a filling pipe closed by a clip;

[0026] FIGS. 7 to 10 schematically shows the successive
steps for filling the container of FIG. 2 with a product (in
particular a liquid, or powder or granulates), and

[0027] FIG. 11 is a perspective view of the final container
filled with the product.
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DETAILED DESCRIPTION

[0028] FIGS. 1 and 2 show an empty container 1 of the
invention, prior aseptic filling with a product (liquid, pow-
der, granulates), such as for example a medicament or the
like. The invention is however not limited to the storage of
medicament, but is useful for storing any product, in par-
ticular under sterile conditions.

[0029] Said container 1 comprises:

[0030] a rigid vial 2 constituted by a cylindrical sidewall
2a and a bottom wall 25, said bottom wall 26 having a
small central filling hole 2c,

[0031] a closure element in the form of a rubber vulca-
nized cap 3 which is slidably received in the open end of
the vial 2 (opposite to the bottom end 256); such a cap 3 is
also commonly referred as a “stopper”;

[0032] alocking ring 4, for example made of aluminum or
plastic, that is crimped in place onto the vial 2 in order to
lockably connect and airtight seal the cap 3 to the vial 2;

[0033] an add-on external filling pipe 5 which is fixed at
one end on the bottom wall 26 of the vial 2.

[0034] The vial 2 can be made of any sterilizable and inert
material that is compatible with the product that has to be
stored. The vial 2 can be for example made of glass or
plastic.

[0035] The cap 3 can be made of any sterilizable material
that is compatible with the product stored in the container,
and that can be easily and manually punctured or pierced
with a sharp element such as a needle or a syringe. The cap
3 is preferably (but not necessarily) made of a resilient
material, and more preferably made of vulcanized rubber.

[0036] The filling pipe 5 defines an internal fluid passage
6 (FIG. 3) having an open proximal end 64, and is airtightly
fixed to the bottom end 24 of the vial 2 by any suitable
means, in such a way that the open proximal end 6a of the
fluid passage 6 communicates with the bottom filling hole 2¢
of the vial 2. It is important for the seal between the filling
pipe 5 and the vial 2 to be airtight, in order to avoid any risk
of contamination of the inside of the vial 2.

[0037] In the particular embodiment of FIG. 3, the filling
pipe 5 has a proximal end 5Sa in the form of a “T”, and is
locked onto the vial 2 by an additional locking cap 7 which
squeezes the proximal end 5a of the filing pipe against the
external face of the bottom end 25 of the vial 2. Said fixing
means does not limit the scope of the invention, and can be
replaced by any other suitable airtight fixing means. In
particular, the proximal end 5a of the filling pipe 5 could be
inserted and airtightly fixed through the bottom filling hole
2¢ of the vial 2 (as shown on FIG. 2). FIG. 4 shows another
variant for airtightly fixing the filling pipe 5 on the vial 2. In
another variant, the filling pipe 5 could be welded on the
vial.

[0038] The filling pipe 5 is made of any sterilizable
material that is compatible with the product that will be
stored inside the vial 2. The pipe is preferably flexible and
is for example made of any biocompatible polymer and
more particularly any biocompatible elastomer.

[0039] As shown in the particular embodiment of FIG. 3
or FIG. 4, the distal end 55 of the filling pipe is airtightly
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closed. The filling pipe 5 thus airtightly seals the filling hole
2¢ of the vial 2, in order to avoid the accidental penetration
of any contaminant (solid, liquid or gas) inside the vial 2.

[0040] More particularly, in the embodiment of FIGS. 3 or
4, the opening of the distal end 55 of the filling pipe (during
the filling step) can be performed by simply pinching the
distal end 5b of the pipe 5, so as to create an internal fluid
passage 6 on the whole length of the filling pipe. When the
pinching pressure is released, the distal end 55 of the filling
pipe 5 comes back to its closed state, as illustrated on FIG.
3 or FIG. 4.

[0041] The process for the aseptic filling of the container
1 with a product, such as a medicament, comprises the
following steps.

[0042] (a) The empty container 1 of FIG. 1 or FIG. 2 is
sterilized by using any well-known sterilization process
and for example by using gamma radiations.

[0043] (b) The distal end 56 of the filling pipe of the
sterilized empty container 1 is temporarily opened by
two jaws 11 (FIG. 7) that pinch the filling pipe;
advantageously, the opening system (jaws 11) does not
penetrate inside of the vial 2. Then a sterile filling
nozzle 10 is inserted inside said opened distal end 554,
advantageously, the filling nozzle 10 does not penetrate
inside the vial 2, but is inserted only inside the filling

pipe 5.

[0044] (c) The product (for example liquid, powder, or
granulates) is injected inside the vial 2 through the
filling pipe 5 and through the bottom filling hole 2¢. In
order to enable the exhaust of the air contained in the
vial 2 during this filling step, the external diameter of
the filling nozzle 10 has to be smaller than the internal
diameter of the filling pipe 5.

[0045] (d) The filling nozzle 10 is removed from the
filling pipe 5 and the distal end 554 of the filling pipe is
hermetically closed (FIG. 8), by releasing the pressure
exerted by the jaws 11.

[0046] (e) The filling pipe 5 is definitely closed.

[0047] The final closing step (e) can be performed in
different ways. For example the filling pipe 5 is pressed in
order to airtightly close the pipe 5, and the distal end 56 of
the pipe 5 is thermally sealed (by laser or by using any
thermal source for fusing the distal end of the pipe). Then the
filling pipe 5 is preferably fold up as depicted on FIG. 9. This
can be achieved by a mechanical action eventually com-
bined with a local heating of the pipe in order to locally
soften the pipe 5. Advantageously, all the equipments used
for definitely closing the filling pipe (step e) do not come
into contact with the inside of the vial 2

[0048] Finally, a housing cap 12 is definitely fixed onto the
bottom end 25 of the vial 2, said bottom cap 12 forming with
the vial 2 an housing 12a for the pipe 5. The pipe 5 is thus
no longer accessible. The housing cap 12 protects the filling
pipe 5, and avoids any risk of detrimental manipulation
thereof.

[0049] Preferably, said housing cap 12 is first sterilized
and then assembled to the vial 2, in order to avoid any risk
of contamination of the filling pipe 5.
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[0050] In the particular embodiment of FIG. 11, the hous-
ing cap 12 also advantageously forms a stable and aesthetic
base for the container 1.

[0051] According to the invention, thanks to the use of the
external filling pipe 5, there is advantageously no need to
perforate the vial 2 or the cap 3 during the filling process.
There is thus no risk of contamination of the inside of the
vial by particles or the like coming from the vial, the cap or
from any equipment used during the aseptic filling process.

[0052] Tt should be also noted that during the filling step
(c) and the closing steps (d) and (e), the product stored inside
the vial 2 is advantageously not subjected to any pressure
variations or to any thermal variations. There is thus no
modification of the properties of said product.

[0053] Tt is important for the invention that the filling pipe
5 is airtightly closed, prior the filling step (b), so as to
preclude the penetration of any contaminant inside the vial
during the process. But the invention is not limited to the
particular filling pipe shown in FIGS. 3 and 4.

[0054] In another variant shown on FIG. 5, the distal end
5b of'the filling pipe 5 is airtightly closed by a removable cap
8.

[0055] In another variant shown on FIG. 6, the distal end
5b of the filling pipe 5 is airtightly closed by a removable
clip 9.

[0056] In another variant (not shown), the distal end 56 of
the filling pipe 5 could be thermally fused so as to be
hermetically closed, and the opening of the pipe (step (b))
could be performed by cutting the closed end the pipe 5 (for
example by using a laser or any mechanical cutting means).

[0057] The final container 1' containing the product is
shown on FIG. 11. The emptying of the container 1' is
performed by puncturing the cap 3 (in the area 3a that is not
surrounded by the locking ring 4) with a needle or syringe,
and by sucking through the cap 3 the product contained
inside the vial 2. When the product stored inside the vial is
a powder, a liquid such as water can be previously intro-
duced inside the vial 2 through the closing cap 3, in order to
dilute the powder and form a solution inside the vial 2.

[0058] The invention is not limited to the use of a rubber
cap 3 for closing the vial 2. In other embodiments of the
invention (not shown on the drawings) the cap 3 can be
replaced by any closure element that can be removed from
the vial during the emptying step (for example a removable
cap screwed onto the vial), or by any closure element that
can be pierced, or broken, or torn off the vial, or torn on, for
emptying the vial.

1. An airtight container comprising a rigid vial with at
least one filling hole, an external filling pipe for filling the
vial through the filling hole, said filling pipe airtightly
sealing the filling hole of the vial, and a hosing cap designed
to be assembled to the vial and forming an housing for the
filling pipe once assembled to the vial.

2. The container of claim 1 wherein the filling pipe is
flexible.

3. The container of claim 1 wherein the filling pipe can be
opened by exerting a pressure on the pipe.

4. The container of claim 1 wherein the filling pipe is
airtightly sealed by a removable cap.
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5. The container of claim 1 wherein the filling pipe is
airtightly sealed by a removable clip.

6. The container of claim 1 wherein the vial comprises an
opening for emptying the vial, said opening being closed by
a closure element.

7. The container of claim 6 wherein said closure element
is a made of a material that can be easily pierced by a sharp
element such as a syringe or a needle.

8. The container of claim 7 wherein said closure element
is made of a resilient material.

9. The container of claim 8 wherein said closure element
is made of an elastomeric material.

10. The container of claim 9 wherein said closure element
is made of vulcanized rubber.

11. The container of claim 1 wherein the vial comprises an
opening for emptying the vial the filling pipe is fixed on a
bottom end of the vial, said bottom end being opposite to the
opening, and said bottom end comprising said filling hole.

12. The container of claim 1 wherein the vial is cylindri-
cal.

13. The container claim 1 wherein the hosing cap forms
a stable base for the vial once the hosing cap is assembled
to the vial.
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14. A container according to claim 1, wherein the vial is
containing a product and the filling pipe is definitely air-
tightly sealed.

15. The container of claim 14 wherein the housing cap is
definitely assembled to the vial, and forms a protective
housing for the filling pipe.

16. The container of claim 14 wherein the stored product
is selected from the group: liquid, powder, granulates.

17. The container of claim 14 wherein the product is a
medicament, and in particular a vaccine.

18. Aseptic process for filling a container according to
claim 1 with a product, said process comprising the follow-
ing steps:

sterilizing the empty container,

temporarily opening the filling pipe and introducing the
product inside the vial through the filling pipe,

definitely and airtightly sealing the filling pipe.

19. The process of claim 18 wherein the housing cap is
definitely assembled to the vial, said cap forming a protec-
tive housing for the filling pipe.
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