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FIGURE 2A

(A)
(57) Abstract: The invention relates to a device (1) for vacuum stoppering a 
medical container (28), comprising: - a main body (2) defining an internal vol
ume that comprises a variable pressure chamber (5) configured to be connected 
to a vacuum pump (30); - a stopper holder system (12) arranged in communi
cation with the variable pressure chamber (5) and configured to receive and 
hold a stopper (6) aligned with the direction of travel of a piston rod (7); - a 
piston rod (7) moveable inside the internal volume of the main body (2) along 
a longitudinal axis (A) between a proximal rest position and a distal operative 
position wherein the piston rod (7) pushes the stopper (6) into the medical con
tainer (28); - a container holder system (18) provided in the main body (2), 
arranged distally relative to the stopper holder system (12) and in communica
tion with the variable pressure chamber (5), said container holder system (18) 
being configured to receive the proximal end of a medical container (28) to be 
stoppered and to hold the medical container (28) aligned with the direction of 
travel of the piston rod (7) so that when moving, the piston rod (7) pushes the 
stopper (6) from the stopper holder system (12) into the medical container (28) 
to stopper the medical container (28).
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DEVICE FOR VACUUM STOPPERING A MEDICAL CONTAINER

TECHNICAL FIELD OF THE INVENTION
The invention relates to a device for stoppering a medical container as a syringe or the 

like using vacuum, a system for stoppering a medical container comprising such a device, 
and a method for stoppering a medical container using vacuum with such a device or system.

TECHNICAL BACKGROUND
Prefilled injection devices are common containers to deliver drugs or vaccines to 

patients and include syringes, cartridges and autoinjectors or the like. They usually comprise 
a sealing stopper in gliding engagement into a container, the container being filled with a 
pharmaceutical composition in order to provide the practitioners with a ready-to-use injection 
device for patients.

A container has a substantially cylindrical shape, and comprises a proximal end able to 
be stoppered by a sealing stopper, a distal end wherein the pharmaceutical composition is 
expelled from the container, and a lateral wall extending between the proximal end and the 
distal end of the container. In practice, the sealing stopper is aimed at moving, upon the 
pressure exerted by a plunger rod, from a proximal end of the container body towards the 
distal end of the container body, thereby expelling the drug contained into the container body.

When compared to empty injection devices that are filled with a vial-stored 
pharmaceutical composition just prior to the injection to the patient’s body, the use of prefilled 
injection devices leads to several advantages. In particular, by limiting the preparation prior to 
the injection, the prefilled injection devices provide a reduction of medical dosing errors, a 
minimized risk of microbial contamination and an enhanced convenience of use for the 
practitioners. Furthermore, such prefilled containers may encourage and simplify self
administration by the patients which allows reducing the cost of therapy and increasing the 
patient adherence. Finally, prefilled injection devices reduce loss of valuable pharmaceutical 
composition that usually occurs when a pharmaceutical composition is transferred from a vial 
to a non-prefilled injection device. This results in a greater number of possible injections for a 
given manufacturing batch of pharmaceutical product thus reducing buying and supply chain 
costs.

Prefilled injection devices are usually obtained by filling an empty medical container with 
a desired pharmaceutical composition, then stoppering the filled container under vacuum or 
by vent tube or a combination of both.
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The term “vacuum” used herein means a low pressure, far inferior to the atmospheric 
pressure of 1013.25 hectoPascal (hPa) (equals to 1.013 bar), and preferably close to 0 hPa.

A filled container is generally stoppered right after filing of the drug into the container 
body using stoppering machines according to the following method: the medical container to 
be stoppered is positioned on an adapted support (for example, in a nest or clipped directly 
on the stoppering machine), with its proximal end up, that is with its distal end down and 
maintained in this position.

In the case of vent tube stoppering, the stopper is compressed in a tube, usually called 
“vent tube”, which outer diameter is smaller than the inner diameter of the container, so as to 
allow air circulation between the vent tube and the container before the stopper is positioned 
into the container.

In the case of vacuum stoppering, a suction cup in communication with a variable 
pressure chamber is then positioned onto the distal end of the container so as to close it in a 
tight manner. At this time, the pressure inside the variable pressure chamber and the 
pressure in the portion of the medical container above the composition are both substantially 
equal to the atmospheric pressure Po. The variable pressure chamber is connected to a 
vacuum pump or the like and placed under vacuum. As a result, the variable pressure 
chamber and the pressure in the portion of the medical container above the composition are 
both under vacuum, at a pressure Ρ1; inferior to the initial pressure Po. A sealing stopper, 
previously positioned inside the chamber, is then moved by a piston rod to the proximal end 
of the container above the composition. The breaking of the vacuum inside the variable 
pressure chamber then causes the stopper to move further down the medical container until 
equilibrium of pressure: the medical container is then stoppered.

The main advantage of this method of stoppering medical containers under vacuum is 
that the remaining bubble inside the stoppered container, resulting from a small volume of air 
remaining between the stopper and the surface of the composition, is therefore rendered as 
small as possible. In addition, due to the small compression of the stopper, less constraint is 
applied to the stopper, which leads to fewer defects, specifically on coated stoppers.

This method is carried out using large and heavy machines thus implying the following 
drawbacks.

Lab scale machines that are commonly used in this field cannot be sterilized. Indeed, 
these machines are not easily movable by an operator and cannot be placed in an autoclave 
due to their dimensions, weight and design. They also include electrical and electronic parts 
that are not autoclavable.
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Moreover, as the process of vacuum stoppering medical containers is generally carried 
out in clean rooms to ensure the sterility of the medical containers, therefore, the 
corresponding equipment has to be placed in the clean rooms as well.

The performance of quick and simple implementation of vacuum stoppering of a 
medical container, which do not necessarily require to be carried out in sterile conditions, thus 
have to be carried out in a clean room anyway, as the machines cannot be moved from said 
clean rooms. For example, small scale aseptic filling can be carried out in reduced sterile 
environment such as under laminar flow hood. Such small environment does not allow the 
placement of heavy stoppering equipment due to their dimensions, weight, and the fact that 
they cannot be sterilized.

Yet operating in a clean room is very constraining for an operator, who has to get 
dressed accordingly and observe strict and specific work procedures, thus renders 
implementation of the vacuum stoppering much longer and demanding to carry out.

As a consequence, there is a strong need for a device for vacuum stoppering a medical 
container that is, at the same time, sterilizable and easily and rapidly movable from one place 
to another so as to be used with no restriction of area, and that can be used outside clean 
rooms.

In addition, there is also a need for a device that is easy to use, allowing the 
performance of quick and simple implementation of vacuum stoppering of a medical 
container, in particular prior to a clinical trial involving the use of an injection device 
comprising such a medical container.

BRIEF DESCRIPTION OF THE INVENTION
An object of the invention is thus to provide a device for vacuum stoppering a medical 

container that overcomes the drawbacks of the known devices.
Such an improved device is sterilizable and easily and rapidly movable, and can be 

used with no restriction of area.
The device allows the performance of quick and simple implementation of vacuum 

stoppering of a medical container, in particular prior to a clinical trial involving the use of an 
injection device comprising such a medical container.

One object of the invention is a device for vacuum stoppering a medical container, 
comprising:

- a main body defining an internal volume that comprises a variable pressure 
chamber configured to be connected to a vacuum pump;
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- a stopper holder system arranged in communication with the variable 
pressure chamber and configured to receive and hold a stopper in a fixed 
position relative to the main body and aligned with the direction of travel of a 
piston rod;

- a piston rod moveable inside the internal volume of the main body along a 
longitudinal axis between a proximal rest position wherein the piston rod is 
remote from the stopper and a distal operative position wherein the piston 
rod contacts and pushes the stopper into the medical container;

- a container holder system provided in the main body, arranged distally 
relative to the stopper holder system and in communication with the variable 
pressure chamber, said container holder system being configured to receive 
the proximal end of a medical container to be stoppered and to hold the 
medical container aligned with the direction of travel of the piston rod so that 
when moving, the piston rod pushes the stopper from the stopper holder 
system into the medical container to stopper the medical container.

In this application, the “distal direction” is to be understood as meaning the direction of 
introduction of the stopper into the medical container, and the “proximal direction” is to be 
understood as meaning the opposite direction to said direction of introduction of the stopper 
into the medical container.

According to other optional features of the device of the invention:
- the main body comprises a first portion including a spacer configured to guide 

the piston rod along the longitudinal axis, and a second portion distally adjacent 
to the first portion, including the variable pressure chamber, the stopper holder 
system , and the container holder system;

- the first portion and the second portion are configured to be selectively 
connected to each other or separated from each other;

- the first portion and the second portion are preferentially connected by a 
threaded connection or a snap-fit connection. The first portion and the second 
portion can alternatively be connected by other suitable connections, provided 
that sufficient tightness can be achieved, for example with further positioning of a 
seal on the connection;
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- the main body comprises at least two second portions, each comprising a 
container holder system configured to receive an end of a medical container of a 
different size;

- the container holder system comprises:
• a proximal wall provided with an opening in communication with the 

variable pressure chamber, the opening being aligned with the longitudinal 
axis of the piston rod and configured so that, when pushing on the piston 
rod, said piston rod passes through the opening,

• a distal wall facing the proximal wall and joined to the proximal wall by a 
lateral wall provided with a slot, the distal wall being provided with a 
through groove continuous with the slot and extending in the distal wall 
from the slot,

the proximal wall, the distal wall, and the lateral wall defining a housing in
between able to receive the end of the medical container inserted through the 
slot and moved along the groove to be aligned with the direction of travel of the 
piston rod;

- the proximal wall of the container holder system comprises a recess provided 
with the opening, the recess being configured to contact the end of the medical 
container and to block the medical container radially when the medical container 
is positioned in the housing and when the variable pressure chamber is under 
vacuum;

- the container holder system is configured so that, when the container is received 
in the container holder system, the proximal end of the container faces and 
contacts axially a surface of the container holder system. In that way, the surface 
of the container holder system closes the proximal end of the container, thereby 
providing an effective sealing of the device by avoiding any air leak between the 
device and the environment;

- the stopper holder system is configured to maintain the stopper both axially and 
radially;

the stopper holder is configured to compress the stopper radially;
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- the stopper holder is configured to compress the stopper radially, while allowing 
air to circulate through the stopper holder;

- the stopper holder system comprises a plurality of blocking elements having a 
curved surface, the curved surface being configured to compress the stopper 
radially;

- the stopper holder system comprises a plurality of blocking elements arranged as 
a crown, the stopper holder system being arranged so that when moving, the 
piston rod passes through the center of the crown to push the stopper away from 
the blocking elements;

- the blocking elements are advantageously mushroom-shaped, each blocking 
element comprising a stem topped by an enlarged head, and each blocking 
element being connected to an adjacent one by a circular wall forming the wall of 
the crown, so that when in position in the stopper holder system, the stopper is in 
contact with the stems of the blocking elements and blocked in the proximal 
direction, with respect to the direction of travel of the piston rod from the rest 
position to the operative position, by the heads of the blocking elements, and the 
stopper defines, with the blocking elements and the wall of the crown, a plurality 
of air-circulating passages;

- the stopper holder system comprises advantageously two sets of blocking 
elements, the respective blocking elements of the two sets being arranged as 
two concentric crowns wherein each blocking element is connected to an 
adjacent one by a circular wall that forms the wall of the each crown, and:
• the blocking elements of the first set form angular parts that extend radially 

from the wall of the first crown,
• the blocking elements of the second set form bearing parts that extend 

radially from the wall of the second crown, each bearing part including at 
least one perforation;

- the blocking elements of the two sets are configured so that when in position in 
the stopper holder system, the stopper is in contact with an apex of the angular 
parts and blocked in a distal direction, by the bearing parts, and the perforations 
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of said bearing parts are configured for air circulation between the chamber and 
the container;

- the piston rod comprises a handle so as to be moved manually by a user;

- the device is handheld, i.e. can be carried in one hand of a user during use and 
transport from one location to another. The dimensions and the weight of the 
device are advantageously adapted for this purpose.

Another object of the invention is a system for vacuum stoppering a medical container 
comprising a device as described above. According to a preferred embodiment, the system 
comprises a vacuum pump and a vacuum valve for pulling vacuum and adjusting the 
pressure in the variable pressure chamber of the device to a pressure ΡΊ inferior to the 
atmospheric pressure Po, and a back valve for breaking vacuum so as to adjust the pressure 
in the variable pressure chamber back to the atmospheric pressure Po. The system 
advantageously comprises and a digital display associated with a probe positioned inside the 
variable pressure chamber so as to measure and display the pressure in the variable 
pressure chamber for an operator.

Another object of the invention is a method for vacuum stoppering a medical container 
using a device or a system as described above. The method comprises the successive steps 
of:

a) Positioning a stopper in the stopper holder system;
b) Positioning a medical container pre-filled with a composition in the container 

holder system;
c) Pulling vacuum in the variable pressure chamber so as to decrease the pressure 

inside the variable pressure chamber;
d) Moving the piston rod to the operative position so as to position the stopper 

inside the medical container, when the pressure is down to a desired level;
e) Breaking the vacuum so as to increase the pressure inside the variable pressure 

chamber, causing the stopper to move further down the medical container to the 
surface of the composition.

Advantageously, for carrying out the method, the device is held in a user’s hand, and at 
least steps a), b), and d) are carried out manually by the user.



WO 2019/011961 PCT/EP2018/068738

5

10

15

20

25

30

8

BRIEF DESCRIPTION OF THE DRAWINGS
Further features and advantages of the invention will become apparent from the 

detailed description to follow, with reference to the appended drawings, in which:
Figure 1 is a perspective view of an embodiment of the device of the invention;
Figures 2A, 2B, 2C are three sectional perspective views of the device illustrated in 

Figure 1 according to three different positions of the piston rod;
Figure 3 is a perspective view of an embodiment of the stopper holder system of the 

device;
Figure 4 is a perspective view of another embodiment of the stopper holder system of 

the device;
Figure 5 is a schematic representation of a system comprising the device of the 

invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
The invention proposes a device 1 for vacuum stoppering a medical container 28, said 

device being easy to use and to move. In particular, the device 1 can be handled by an 
operator to perform quick and simple implementation of vacuum stoppering of a medical 
container 28 readily.

The device 1 comprises a main body 2, a stopper holder system 12 adapted to maintain 
a stopper 6 in a fixed position prior to its positioning into a container 28 to be stoppered, a 
piston rod 7 movable inside the main body 2 along a longitudinal axis (A) for positioning the 
stopper 6 into the proximal end of the container 28 to be stoppered, and a container holder 
system 18 adapted to maintain the container 28 in a fixed position aligned with the 
longitudinal axis (A) of travel of the piston rod.

According to the embodiment of Figure 1, the main body 2 of the device has a 
substantially cylindrical shape, and comprises a first portion 3 and a second portion 4 distally 
adjacent to the first portion. Both first and second portions of the main body 2 define an 
internal volume delimited by their lateral walls and the first portion 3 has preferably a smaller 
diameter than the one of the second portion 4.

The main body 2 comprises in the second portion 4 a variable pressure chamber 5 
located inside the internal volume. The variable pressure chamber 5 is configured to be 
connected to a vacuum pump 30 (as visible on Figure 4) or the like via an outlet 36 provided 
in the corresponding part of the lateral wall of second portion 4 of the main body 2. The 
pressure inside the variable pressure chamber 5 thus can be modified, in particular 
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decreased below the atmospheric pressure so that the variable pressure chamber 5 is under 
vacuum.

According to Figures 2A, 2B, and 2C, the piston rod 7 of the device extends along the 
longitudinal axis (A) and is moveable inside the internal volume of the main body 2 along the 
longitudinal axis (A), from the first portion 3 of the main body 2 to the second portion 4 of the 
main body, and vice versa. In the embodiment of Figure 1, the longitudinal axis (A) of the 
piston rod 7 corresponds to the revolution axis of the device 1 around which revolves the 
main body 2. In particular, the piston rod 7 is moveable through the variable pressure 
chamber 5 along the longitudinal axis (A) and crosses a first opening 10 and a second 
opening 11 of the main body 2, respectively located at the proximal and distal ends of the 
second portion 4 of the main body 2.

The direction of travel of the piston rod 7 along the axis (A) from the first portion 3 to the 
second portion 4 of the main body is referenced as the “distal direction”, whereas the 
direction of travel of the piston rod 7 along the axis (A) from the second portion 4 to the first 
portion 3 of the main body 2 is referenced as the “proximal direction”

In more details, the piston rod 7 is movable, when pushed by a user, between a rest 
position illustrated in Figure 2A wherein the distal end of the piston rod is located in the 
chamber 5, in the vicinity of the first opening 10 between the two portions 3, 4 of the main 
body 2, and an operative position illustrated in Figure 2C wherein the distal end of the piston 
rod 7 contacts the stopper 6 and pushes said stopper into the container 28 positioned in the 
container holder system 18 prior to the travel of the piston rod. The position of the piston rod 
7 illustrated in Figure 2B corresponds to an intermediate position wherein the distal end of the 
piston rod 7 contacts the stopper 6 prior to pushing said stopper in a distal direction.

In order to facilitate the understanding of the present text, the positioning of the 
elements constituting the device 1 will be described in reference to the proximal or distal 
directions of travel of the piston rod 7 as described above.

The piston rod 7 is driven along the axis (A) by a spacer 8 located in the first portion 3 of 
the device 1.

The spacer 8 communicates with the variable pressure chamber 5 through the first 
opening 10 of the main body 2, crossed by the piston rod 7. The spacer 8 is sealed from both 
the chamber 5 and the environment by means of radial seal rings 35 positioned at both of its 
ends.

The device may optionally be provided with an actuator (not represented) for driving the 
piston rod 7 along the axis (A). The actuator is preferably a pneumatic actuator or an electric 
actuator, both being quite practical to use, contrary to, for example, a hydraulic actuator
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which requires a hydraulic system in order to work. The actuator is adapted so that the device 
can be sterilized and portable, and in particular, so that the device can be used under sterile 
conditions such as under a laminar flow hood.

The piston rod 7 is advantageously provided with a handle 9. In this way, the use of the 
piston rod 7 by an operator is made easier and more comfortable while at the same time the 
positioning of the piston rod along the main body 2 is more precise.

The stopper holder system 12 is configured to receive and hold a stopper 6 in a fixed 
position and aligned with the longitudinal axis (A) as well as with the direction of travel of the 
piston rod 7, prior to the positioning of said stopper 6 into the container 28. The stopper 
holder system is advantageously configured to maintain the stopper both axially and radially.

The stopper holder system 12 of the device 1 is located so as to be in communication 
with the chamber 5, and preferentially, inside the chamber 5.

In the embodiment of Figures 1, 2A, 2B, and 2C, the stopper holder system 12 is 
located more particularly at the distal end of the second portion 4 of the main body 2, in the 
vicinity of the second opening 11 of the main body. In this way, when held by the stopper 
holder system 12, the stopper 6 is located in the vicinity of the container 28 to be stoppered, 
thus reducing the travel path of the piston rod 7 wherein the piston rod contacts and pushes 
the stopper 6 into said container 28. Therefore, the stopper 6 does not have to move all along 
the chamber 5, which avoids providing drive or guide means for keeping the stopper aligned 
with the axis (A).

The stopper holder system 12 comprises a plurality of blocking elements 13. According 
to the embodiment illustrated in Figures 1 and 2A-B-C, and 3, the blocking elements 13 are 
arranged in a crown that extends around the second opening 11. The stopper holder system 
12 is advantageously arranged so that the axis (A) passes through the center of the crown, 
thus allowing the piston rod 7 to pass through the center of the crown while pushing the 
stopper 6.

The blocking elements 13 extend parallel to the longitudinal axis (A) of travel of the 
piston rod 7 and are linked together by the wall 16 of the crown. They are advantageously 
mushroom-shaped, i.e. they comprise a stem 14 topped by an enlarged head 15. When the 
stopper 6 is positioned in the stopper holder system 12, the lateral wall of the stopper 
contacts the stems 14 of the blocking elements 13, and the proximal end of the stopper 6 
abuts the head 15 of the blocking elements 13. Therefore, when the pressure in the variable 
pressure chamber 5 decreases below the atmospheric pressure, thus inducing the stopper 6 
to be attracted in a proximal direction due to the pressure differential between the pressure in 
the chamber 5 and the pressure in the container 28, the stopper 6 abuts the head 15 of the 
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blocking elements 13, and is prevented from moving proximally into the chamber 5. 
Therefore, the stopper 6 remains in position in the stopper holder system 12 until being 
pushed on by the piston rod 7. The stems 14, surrounding the stopper 6, maintain the stopper 
radially. Said stems 14 may be configured to compress the stopper radially so as to further 
improve axial and radial blocking of the stopper.

Moreover, the stopper holder system 12 is configured so as to define with respect to the 
stopper 6 at least an air-circulating passage 17 when said stopper 6 is positioned in the 
stopper holder system 12. In this way, air can flow from one side of the stopper holder system 
12 to the other side.

When the stopper 6 is positioned in the stopper holder system 12, the borders of the 
head 15 of the blocking elements 13, the wall 16 of the crown and the stopper 6 define the 
air-circulating passage 17 for air to flow through from the chamber 5 into the container 28 and 
vice versa.

When the vacuum is pulled in the chamber 5, the air is flowing in a proximal direction 
from the inside of the container 28 to the vacuum pump 30 (shown on Figure 4) through the 
air-circulating passages 17 and the chamber 5. When the vacuum is broken, the air is flowing 
in a distal direction from the vacuum pump 30 to the container 28 through the chamber 5 and 
the air-circulating passages 17.

Another embodiment of the stopper holder system 12 is illustrated on Figure 4. The 
stopper holder system of this embodiment is positioned in the same location as the stopper 
holder system of the embodiment of Figures 1,2A, 2B, 2C, and 3.

According to Figure 4, the stopper holder system 12 comprises two sets of blocking 
elements, including a first set 37 and a second set 38 of blocking elements respectively 
arranged in two concentric crowns that extend around the second opening 11. The stopper 
holder system 12 is advantageously arranged so that the longitudinal axis (A) passes through 
the center of the crowns, thus allowing the piston rod 7 to pass through the center of the 
crowns while pushing the stopper 6.

Concerning the first set of blocking elements 37, the blocking elements form angular 
parts, preferably triangular parts, that extend radially (i.e. in a direction perpendicular to the 
axis (A)) from the wall 39 of the first crown that connects each angular part to an adjacent 
one.

Concerning the second set of blocking elements 38, the blocking elements form bearing 
parts that extend radially from the wall 40 of the second crown that connects each bearing 
part to an adjacent one, and are regularly spaced from each other along the wall 40. Each 
bearing part 38 includes at least one perforation 41 that extends axially (i.e. in a direction
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parallel to the axis (A)) through the bearing part. Moreover, the perforations 41 of the bearing 
parts 38, that can be partially covered by the stopper 6 when the latter is positioned in the 
stopper holder system 12, serve as air-circulating passage for air to flow through from the 
chamber 5 into the container 28 and vice versa. The angular parts 37 are advantageously 
offset from the bearing parts 38 to provide a better air flow. The function of such air
circulating passage has been already discussed earlier for the previous embodiment of the 
stopper holder system 12.

When the stopper 6 is positioned in the stopper holder system 12, the lateral wall of the 
stopper 6 is in contact with the apices of the angular parts 37 and the proximal end of the 
stopper 6 abuts the bearing parts 38. Therefore, when the pressure in the variable pressure 
chamber 5 decreases below the atmospheric pressure, thus inducing the stopper 6 to be 
attracted in the proximal direction due to the pressure differential ΔΡ (difference between the 
pressure Po, typically atmospheric pressure of the environment surrounding the medical 
container 27, and the pressure ΡΊ inside the device after mechanical positioning of the 
stopper under vacuum) the stopper 6 abuts the bearing parts 38 and is prevented from 
moving proximally into the chamber 5. The stopper 6 thus remains in position in the stopper 
holder system 12 until being pushed on by the piston rod 7. The angular parts 37, 
surrounding the stopper 6, maintain the stopper radially. Said angular parts 37 may be 
configured to compress the stopper radially so as to further improve axial and radial blocking 
of the stopper.

The inner parts 42 of the bearing parts 38 are preferably curved so that the curvature of 
the bearing parts 38 form an inner circle that corresponding substantially to the shape of the 
piston rod 7. Of course, the dimensions of the bearing parts 38 and of the angular parts 37 
are adapted to provide an axial blockage of the stopper 6 and to allow the displacement of 
the piston rod 7 through the stopper holder system 12 in order to push the stopper 6.

The embodiment of Figure 4 is particularly preferred for smaller stoppers, e.g. stoppers 
for containers having a volume less than 5 ml.

Of course, the injection device may comprise other embodiments of the stopper holder 
system, without departing from the scope of the invention. For example, the stopper holder 
system may comprise a plurality of blocking elements having a curved surface which is 
configured to compress the stopper radially.

As mentioned previously, the stopper holder system 12 allows maintaining the stopper 6 
in a position before it is introduced into the container wherein the stopper is substantially 
aligned with the axis (A) of travel of the piston rod 7. When the piston rod is pushed in a distal 



WO 2019/011961 PCT/EP2018/068738

5

10

15

20

25

30

13

direction, the piston rod 7 collides with the stopper 6 and then pushes said stopper in a distal 
direction into the container 28, through the proximal end of the container.

The container holder system 18 of the device is configured to receive the proximal end 
of the container 28 to be stoppered. The container holder system 18 is located distally relative 
to the stopper holder system 12, and is configured to maintain the container 28 in a position 
substantially aligned with the axis (A) of travel of the piston rod 7, so that when moving in a 
distal direction, the piston rod 7 pushes the stopper 6 previously positioned in the stopper 
holder system 12 into the container 28.

In a general way, the container holder system 18 is configured so that, when the 
container 28 is received in the container holder system, the proximal end of the container 
faces and contacts axially a surface of the container holder system. In that way, the surface 
of the container holder system closes the proximal end of the container, thereby providing an 
effective sealing of the device by avoiding any air leak between the device and the 
environment.

According to the embodiment of Figures 1 and 2A-B-C, the container holder system 18 
is located at the distal end of the second portion 4 of the main body 2, in the vicinity of the 
stopper holder system 12, thus minimizing the distance between the stopper 6 positioned in 
the stopper holder system 12 and the container 28. This allows for reducing the travel path of 
the piston rod 7 wherein the piston rod contacts and pushes the stopper 6 in a distal direction 
into said container 28, for the reasons explained above.

The container holder system 18 comprises a proximal wall 19, a distal wall 22 that faces 
the proximal wall, and a lateral wall 23 joining the proximal and distal walls. The proximal wall
19, the distal wall 22, and the lateral wall 23 define a housing 24 configured to receive the 
proximal end of the container 28 to be stoppered.

The container holder system 18 allows for maintaining the container 28 inserted herein 
in a fixed position, as well as securing the container by preventing it from falling off from the 
device 1 while the stopper 6 is being positioned into the container.

According to the embodiment of Figures 1 and 2A-B-C, the proximal wall 19 comprises 
a border 20 that surrounds a recess 21, said recess corresponding to the distal end of the 
second portion 4 of the main body. A seal or suction cup (not represented on the Figures) is 
positioned in the recess 21, so as to extend between the second opening 11 and the border
20. The seal avoids any air leak between the device and the environment, and can be made 
of any adapted material such as rubber for example. The seal is advantageously an O-ring or 
could be flat.
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When in position in the container holder system 18, the proximal end of the container 28 
is inserted in the recess 21 and contacts the seal thus preventing any leak when the vacuum 
is pulled and covers the second opening 11 of the main body 2. The container 28 is also 
aligned with the second opening 11 and, as a result, with the longitudinal axis (A) of travel of 
the piston rod 7.

Moreover, from a practical point of view, when the vacuum is pulled in the chamber 5 to 
a pressure Ρί inferior to the atmospheric pressure Po, the container 28 which is pulled by the 
vacuum forces towards the proximal direction and as a result pressed against the proximal 
wall 19.

The lateral wall 23 is provided with a slot 25, and the distal wall 22 is provided with a 
through groove 26 continuous with the slot 25, said groove extending from the slot through 
the distal wall 22. In a practical way, the proximal end of the container 28 is inserted through 
the slot 25 of the lateral wall, and moved in a radial direction along the groove 26 of the distal 
wall until the container 28 is aligned with the second opening 11 of the main body 2. The 
proximal end of the container 28 is then moved upwards against the seal located into the 
recess 21.

The groove 26 is configured to allow the insertion of the container 28 while avoiding 
said container to fall off the device. To this end, the width of the groove 26 is advantageously 
smaller than the width of the proximal end of the container 28.

The groove 26 is configured so that the inner surface of the groove contacts the body of 
the container 28. In particular, the groove 26 can be configured to prevent the container 28 
inserted herein from moving radially, unless the container is moved by an operator. The 
groove is preferably made of a rigid and smooth material, such as rigid plastic or metal 
(aluminum, stainless steel) for example, for making the insertion of the container therein 
easier, as well as contributing to maintain the container in a fixed position in the housing 24 
while the container is being stoppered.

To this end, the groove 26 can comprise adjustment means for adjusting the width of 
the groove.

For the same purpose, the structure of both the slot 25 and the groove 26 may be 
adapted according to the type of container 28 intended to be stoppered by the device 1.

When the container 28 is a syringe or the like for example, as the width of the proximal 
end of the container 28 is greater than the width of its body, the width of the slot 25 is greater 
than the width of the groove 26. This configuration is the one represented in the embodiment 
of Figures 1 and 2A-B-C. The entrance of the groove 26 is delimited by two projecting parts 
27 formed in the distal wall, that face the proximal wall. In this configuration, when inserted in



WO 2019/011961 PCT/EP2018/068738

5

10

15

20

25

30

35

15 

the groove 26, the proximal end of the container 28 can abut the projecting parts 27 thus 
preventing the container from falling off the groove.

Alternatively, when the container 28 is a cylinder or the like, as the width of the cylinder 
is the same all along its length, the width of the slot 25 can be the same as the width of the 
groove 26. In this configuration, the proximal end of the container 28 cannot abut the distal 
wall 22, but the container 28 can still be maintained in the groove 26 if said groove is 
configured to prevent the container 28 inserted herein from moving radially and as described 
previously.

The seal can be adapted according to the type of container 28 as well. For example, 
when the container is a syringe or the like, the seal can be a flat seal, whereas when the 
container is a cylinder, the seal can be an o-ring seal.

Contrary to prior art vacuum stoppering apparatuses that do not comprise any container 
holder system (the container being merely placed in alignment with the piston rod), the 
container holder system of the device according to the invention is attached to the body; thus, 
the container is fixed to the main body during use. This contributes, along with the general 
structure of the device having reduced dimensions and weight, to make the device handheld 
and easy to carry for use, especially for performing quick and simple implementation of 
vacuum stoppering of a medical container. Besides, the device - either as a whole or only the 
second portion 4, i.e. the part of the device which is likely to be in contact with the 
composition contained in the container - can be easily sterilized in an autoclave.

The device is handheld, which means it can be carried in one hand of a user during use 
and transport from one location to another. The dimensions and weight of the device are 
advantageously adapted for this purpose. For example, the main body 2 preferably has a 
length comprised between 20 centimeters and 30 centimeters, a weight inferior to 1 kilogram, 
more preferably comprised between 50 grams and 300 grams, and a diameter comprised 
between 5 centimeters and 10 centimeters.

When using the device, the user can hold the main body in a substantially vertical 
position with one hand while mounting the medical container in the container holder system 
with the other hand. Then, for pulling the vacuum in the device, the user may keep gripping 
the main body with one hand, and pull then adjust the vacuum with the vacuum pump 30 and 
the vacuum valve 31 respectively with the other hand, before pushing the piston rod 7 with 
said other hand. If necessary, the device may of course be fixed onto an appropriate device 
so as to facilitate the process, such as a hanger arm for example.

In a preferred embodiment of the device, the first portion 3 including the spacer 8, and 
the second portion 4 including the variable pressure chamber 5, the stopper holder system
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12, and the container holder system 18, are separable from each other. In other terms, the 
first and second portions 3, 4 can be selectively connected to each other when the device 1 is 
to be used, or separated from each other otherwise. The piston rod 7 can preferably also be 
separated from the first portion 3 of the device.

Hence, for a given implementation of vacuum stoppering of a medical container 28, it is 
possible to sterilize only the second portion 4 of the device, and to reuse the first portion 3 
previously sterilized, without having to sterilize it again. Same goes for the piston rod 7 when 
said piston rod was sterilized with the first portion prior to the implementation.

A threaded connection or a snap-fit connection, for example, are particularly adapted for 
connecting and separating the first and second portions 3, 4 of the device. The first portion 
and the second portion can alternatively be connected by other suitable connections, 
provided that sufficient tightness can be achieved, for example with further positioning of a 
seal on the connection.

Moreover, the device 1 can comprise at least two second portions 4, each second 
portion comprising a container holder system 18 configured to receive an end of a medical 
container 28 of a different size.

Hence, it is possible to adapt the device 1 to suit a container 28 of any given size with a 
plurality of removable second portions 4 whose container holder systems 12 match the size 
of the containers 28.

Another object of the invention is a system 29 for vacuum stoppering a medical 
container 28 comprising a device 1 as previously described, and a method of vacuum
stoppering a container 28 using such device 1 or system 29. The process will be further 
explained along with the system illustrated in Figure 5.

The system 29 comprises the device 1, a vacuum pump 30, a micrometric or any other 
type of vacuum valve 31, a back valve 33, a pressure probe (not represented) connected to a 
digital display 32, and a power source 34.

First, a stopper 6 is positioned in the stopper holder system 12 of the device 1, under 
atmospheric pressure Po. The container 28, previously filled with a composition, is then 
positioned in the container holder system 18 of said device 1. At this time, the piston rod 7 is 
in a rest position. If not done already, the variable pressure chamber 5 is connected to the 
vacuum pump 30 via the outlet 36. The vacuum is then pulled in the chamber 5 until the 
pressure reaches a predetermined pressure P1; inferior to the atmospheric pressure Po. The 
pressure is adjusted by means of a micrometric vacuum valve 31 that can be manually 
handled, and the pressure in the chamber 5 can be check via a digital display 32 that 
receives pressure measures from a probe positioned inside the chamber 5 or in the vacuum 
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line. The container 28 is pulled in a proximal direction against the device 1 directly by the 
vacuum forces or in a first step by the operator, whereas the stopper 6 remains in position in 
the stopper holder system 12.

Once the pressure read on the display 32 matches the predetermined pressure P1; the 
piston rod 7 is pushed in a distal direction along the axis (A) to an operative position wherein 
said piston rod pushes the stopper 6 in a distal direction from the stopper holder system 12, 
up to the inside the container 28. The piston rod 7 is then moved pulled in a proximal 
direction, back to the rest position.

Note that the position of the stopper 6 inside the container 28 does not need to be 
precise, as long as the stopper 6 is not positioned too close to the proximal end of the 
container 28.

Then, breaking the vacuum by means of the back valve 33 increases the pressure 
inside the chamber 5, and causes the stopper 6 to move further down the container 28 to the 
surface of the composition: the container is then stoppered.

In more details, the stopper 6 is moving down by itself, with no help from the piston rod
7. Indeed, the pressure in the portion of container between the stopper 6 and the surface of 
the composition is equal to ΡΊ, while the pressure in the other side of the stopper is 
increasing. The pressure differential causes the stopper 6 to move in the distal direction until 
pressure equilibrium is reached, which corresponds to a position of the stopper 6 wherein the 
latter is right above the surface of the composition.

Thanks to the device 1, the steps of the method can be carried out manually by an 
operator in the following order. In particular, the operator can:

1) Manually position the stopper 6 in the stopper holder system 12 of the device 1,
2) Position the container 28 in the container holder system 18 of the device 1, and
3) Push the piston rod 7 in a distal direction so as to position the stopper 6 inside the 

medical container 28.
This allows for carrying out quick and simple implementation of vacuum stoppering of a 

medical container, in any kind of environmental conditions such as cleanrooms, sterile 
environment or uncontrolled environment and switch from one to another easily.
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CLAIMS

1. Device (1) for vacuum stoppering a medical container (28), comprising:
- a main body (2) defining an internal volume that comprises a variable 

pressure chamber (5) configured to be connected to a vacuum pump (30);
- a stopper holder system (12) arranged in communication with the variable 

pressure chamber (5) and configured to receive and hold a stopper (6) in a 
fixed position relative to the main body (2) and aligned with the direction of 
travel of a piston rod (7);

- a piston rod (7) moveable inside the internal volume of the main body (2) 
along a longitudinal axis (A) between a proximal rest position wherein the 
piston rod (7) is remote from the stopper (6) and a distal operative position 
wherein the piston rod (7) contacts and pushes the stopper (6) into the 
medical container (28);

- a container holder system (18) provided in the main body (2), arranged 
distally relative to the stopper holder system (12) and in communication with 
the variable pressure chamber (5), said container holder system (18) being 
configured to receive the proximal end of a medical container (28) to be 
stoppered and to hold the medical container (28) aligned with the direction of 
travel of the piston rod (7) so that when moving, the piston rod (7) pushes 
the stopper (6) from the stopper holder system (12) into the medical 
container (28) to stopper the medical container (28).

2. Device according to claim 1, wherein the main body (2) comprises a first portion 
(3) including a spacer (8) configured to move the piston rod (7) along the 
longitudinal axis (A), and a second portion (4) distally adjacent to the first portion
(3) , including the variable pressure chamber (5), the stopper holder system (12), 
and the container holder system (18)

3. Device according to claim 2, wherein the first portion (3) and the second portion
(4) are configured to be selectively connected to each other or separated from 
each other.

4. Device according to claim 3, wherein the first portion (3) and the second portion 
(4) are connected by a threaded connection, or a snap-fit connection.
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5. Device according to any of claims 3 or 4, wherein the main body (2) comprises 
at least two second portions (4), each comprising a container holder system (18) 
configured to receive an end of a medical container (28) of a different size.

6. Device (1) according to any of claims 1 to 5, wherein the container holder 
system (18) comprises:
- a proximal wall (19) provided with an opening (11) in communication with the 

variable pressure chamber (5), the opening (11) being aligned with the 
longitudinal axis (A) of the piston rod (7) and configured so that, when 
pushing on the piston rod, said piston rod passes through the opening (11),

- a distal wall (22) facing the proximal wall (19) and joined to the proximal wall 
by a lateral wall (23) provided with a slot (25), the distal wall (22) being 
provided with a through groove (26) continuous with the slot (25) and 
extending in the distal wall (22) from the slot (25),
the proximal wall (19), the distal wall (22), and the lateral wall (23) defining a 
housing (24) in-between able to receive the end of the medical container (28) 
inserted through the slot (25) and moved along the groove (26) to be aligned 
with the direction of travel of the piston rod (7).

7. Device (1) according to claim 6, wherein the proximal wall (19) of the container 
holder system (18) comprises a recess (21) provided with the opening (11), the 
recess (21) being configured to contact the end of the medical container (28) 
and to block the medical container (28) radially when the medical container is 
positioned in the housing (24) and when the variable pressure chamber (5) is 
under vacuum.

8. Device (1) according to any of claims 1 to 7, wherein the stopper holder system
(12) comprises a plurality of blocking elements (13) arranged in a crown, the 
stopper holder system (12) being arranged so that when moving, the piston rod 
(7) passes through the center of the crown to push the stopper (6) away from the 
blocking elements (13).

9. Device (1) according to claim 8, wherein the blocking elements (13) are 
mushroom-shaped, each blocking element (13) comprising a stem (14) topped 
by an enlarged head (15), and each blocking element (13) being connected to 
an adjacent one by a circular wall (16) forming the wall of the crown, so that 
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when in position in the stopper holder system (12), the stopper (6) is in contact 
with the stems (14) of the blocking elements (13) and blocked in the proximal 
direction, with respect to the direction of travel of the piston rod (7) from the rest 
position to the operative position, by the heads (15) of the blocking elements
(13),  and the stopper (6) defines, with the blocking elements (13) and the wall 
(16) of the crown, a plurality of air-circulating passages (17).

10. Device according to claim 8, wherein the stopper holder system (12) comprises 
two sets of blocking elements (13), the respective blocking elements of the two 
sets being arranged as two concentric crowns wherein each blocking element is 
connected to an adjacent one by a circular wall (39, 40) that forms the wall of the 
each crown, and:
- the blocking elements (13) of the first set form angular parts (37) that extend 

radially from the wall (39) of the first crown,
- the blocking elements (13) of the second set form bearing parts (38) that 

extend radially from the wall (40) of the second crown, each bearing part (38) 
including at least one perforation (41),

the blocking elements of the two sets being configured so that when in position 
in the stopper holder system (12), the stopper (6) is in contact with an apex of 
the angular parts (37) and blocked in the proximal direction, with respect to the 
direction of travel of the piston rod (7) from the rest position to the operative 
position, by the bearing parts (38), and the perforations (41) of said bearing 
parts (38) are configured for air circulation between the chamber (5) and the 
container (28).

11. Device (1) according to any of claims 1 to 10, wherein the piston rod (7) 
comprises a handle (9) so as to be moved manually by a user.

12. Device (1) according to any of the preceding claims, wherein said device (1) is 
handheld.

13. System (29) for vacuum stoppering a medical container (28), comprising: a 
device (1) according to any of claims 1 to 12, a vacuum pump (30) and a 
vacuum valve (31) for pulling vacuum and adjusting the pressure in the variable 
pressure chamber (5) of the device (1) to a pressure (P^ inferior to the 
atmospheric pressure (Po), and a back valve (33) for breaking vacuum so as to 
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adjust the pressure in the variable pressure chamber (5) back to the 
atmospheric pressure (Po).

14. System (29) according to claim 13, further comprising a digital display (32) 
associated with a probe positioned inside the variable pressure chamber (5) so 
as to measure and display the pressure in the variable pressure chamber (5) to 
a user.

15. Method for vacuum stoppering a medical container (28) using a device (1) 
according to any of claims 1 to 12 or a system according to any of claims 13 or 
14, comprising the steps of:

a) Positioning a stopper (6) in the stopper holder system (12);
b) Positioning a medical container (28) pre-filled with a composition in the 

container holder system (28);
c) Pulling vacuum in the variable pressure chamber (5) so as to decrease 

the pressure inside the variable pressure chamber (5);
d) Moving the piston rod (7) to the operative position so as to position the 

stopper (6) inside the medical container (28), when the pressure is down 
to a desired level;

e) Breaking the vacuum so as to increase the pressure inside the variable 
pressure chamber (5), causing the stopper (6) to move further down the 
medical container (28) to the surface of the composition.

16. Method according to claim 15, wherein the main body of the device (1) is held in 
one hand of a user, and at least steps a), b), and d) are carried out manually by 
the user.
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