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(57) Claim
1. Metering device intended for dispensing con­
stant unitary metered amounts of a fluid contained in a 
receptacle (1), including a hollow plunger (5) delimit­
ing a defined volume, mounted so that it can move on 
the receptacle (1), and communicating with it, as well 
as an elastic member connecting the plunger to the 
receptacle, characterized in that the elastic member 
consists of an elastically deformable cylindrical 
collar (8), including at least one valve (14) capable 
of closing off the outlet orifice of the receptacle, 
and is fitted around a closed cylinder (6), having the 
same axis as the cylindrical collar, integral with the 
receptacle (1).
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(57) Abstract

A push button metering device comprising a hollow push button
(5) defining a predetermined space and being movably mounted on, and 
in communication with a container (1), as well as a resilient member 
connecting the push button to the container and consisting of a resiliently 
deformab.'e cylindrical ring (8) with at least one valve (14) for sealing 
tlie container outlet said ring being positioned around a closed cylinder
(6) coaxia. with the cylindrical ring and secured to the container (1). The 
device is suitable for administering fluid pharmaceuticals.

(57) Abrdgd

L’invention conceme un dispositif doseur d poussoir. Le dispositif 
doseur comporte un poussoir creux (5) ddlimitant un volume ddfini montd 
mobile sur un rdcipient (1), et communiquant avec lui, ainsi qu’un 
organe dlastique reliant le poussoir au recipient, constitud par un anneau 
cylindrique (8) ddformable dlastiquement, comportant au moins une valve 
(14) susceptible d’obturer 1’orifice de sortie du recipient et mis en place 
autour d’un cylindre fermd (6), de meme axe que l’anneau cylindrique, 
solidaire du r&ipient (1). Application h l’administration de produits 
pharmaceutiques sous forme fluide.
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Metering device intended to deliver
. constant unitary metered amounts

The present invention relates to a metering 
device and more particularly to a device making it 
possible to meter out an deliver a predetermined quan­
tity of a fluid without the intervention of a propel­
lant gas, which can be used in all positions, and can 
be fitted to containers of various shapes.

In many fields, it is often necessary to be 
able to deliver precise metered amounts of fluids or 
liquids contained in a receptacle designed for this 
purpose, and in the pharmaceutical field in particular 
it is indispensable for the metered amounts delivered 
by the device to be both precise and constant, that is 
to say that the device has to deliver a predetermined 
metered amount, and this metered amount must remain 
identical, even after a relatively large number of 
uses.

Furthermore, in order to improve reliability of 
the metering device, and to make it easier to manu­
facture, it is desirable for it to include the smallest 
possible number of constituent parts.

The metering devices currently in use in the 
state of the art often include a large number of parts, 
such as check valve, spring, plunger, stopper, etc. In 
addition, the metering devices have to exhibit good 
sealing to prevent air or water from entering the 
inside of the receptacle and damaging the product or 
composition which it contains, and as a general rule 
this sealing may be obtained satisfactorily only by 
adding additional elements such as rings, collars, 
filters or seals.

Thus, for example, Patent EP-A-0,395,754 
describes a metering device designed for products of 
relatively high viscosity, such as cosmetic creams. 
This metering device consists of a stopper screwed onto 
the threaded outlet of a cylindrical receptacle com­
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prising a variable-volume expansion chamber communicat­
ing with the inside of the receptacle via a valve and a 
pipe.

Patent FR-A-2,676,714 relates to a receptacle
5 containing a fluid product to be dispensed, equipped

with a device intended to protect the product contained 
in the receptacle after use, and providing sealed 
closure without it being necessary to, close off the 
outlet duct for the product using a cap. In one 

10 embodiment, the receptacle is a pressurized container
equipped with a valve, actuation of which causes the 
outlet of fluid which pushes back an elastic membrane 
including a needle valve surrounded by openings via 
which the product may flow out. When the valve is

15 released, suction returns the membrane against its
support such that the needle valve closes off the
outlet orifice.

Such device affords good ease of use, but
cannot reliably and repetitively dispense a

20 predetermined metered amount of product.
Patent US-A-4,376,495 describes a device 

designed to provide an adjustable metered amount of a 
fluid contained in a flexible receptacle, comprising a 
hollow piston moving in the neck of the receptacle, 

25 combined with a valve allowing the fluid to pass.
Patent FR-A-2,674,024 describes a simple meter­

ing device comprising a relatively small number of 
constituent parts. The main element of this metering 
device essentially consists of a stopper containing an 

30 elastic deformable part pierced at its center with an
orifice which is partially closed by a check valve, and 
including on its edge a tubular portion fitted to a lid 
made of a rigid material. This device is suitable for 
fluids which can be used especially in cosmetics, but 

35 is not appropriate for pharmaceutical products owing to
the like of precision in the metered amount delivered, 
and to the lack of sealing of the device as a whole.
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The situation is that, in the field of pharma­
ceutical products, the conditions of precision and 
constancy of the metered amount delivered are essential 
and absolutely must be complied with, with a very small 

5 margin of error, without detracting from the ease of 
use. In addition, the sealing of the metering recep­
tacle must be perfect, to preclude any risk of the 
primed state being lost, and also, to ensure that the 
product to be dispensed, inside the receptacle, keeps 

10 well.
Thus, it is desirable to be able to have use of 

a metering device capable of permanently of providing 
excellent sealing against air and against water, of 
withstanding sterilization using heat or using radia- 

15 tion, including a small number of non-metallic con­
stituent parts, and which can provide predetermined 
unitary metered amounts with good precision (of the 
order of ± 5%) and with great simplicity of use.

The subject of the present invention is 
20 precisely a metering device which complies with the

conditions indicated hereinabove, and which avoids the 
drawbacks of the devices already known in the art, and 
quite particularly a metering device which makes it 
possible to dispense constant unitary metered amounts, 

25 suitable for the administration of pharmaceutical
products in the form of fluids. In addition, the 
metering device of the invention can be used in all 
positions, without the need to use a propellant gas.

The metering device according to the present 
30 invention is of the type including a receptacle con­

taining the fluid to be dispensed, and a hollow plunger 
delimiting a defined volume, mounted so that it can 
move on the receptacle, and communicating with it, as 
well as an elastic member connecting the plunger to the 

35 receptacle, and its distinguishing feature is that the
elastic member consists of an elastically deformable 
cylindrical collar, including at least one valve 
capable of closing off the outlet orifice of the
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receptaclet and is fitted around a closed cylinder, 
having the same axis as the cylindrical collar, 
integral with the receptacle.

Also, the volume defined by the inside of the 
5 hollow plunger and the deformable cylindrical collar

may communicate with the outside via an outlet orifice 
which can be closed off by a valve.

According to one embodiment of the invention, 
the two aforementioned valves are mounted in opposi- 

10 tion, that is to say that the valve mounted on the
elastically deformable cylindrical collar is in the 
closed position when the plunger is acted upon against 
the reaction force of the cylindrical collar, whereas 
it is in the open position when the plunger is released 

15 and returns to its initial position under the action of
the elastically deformable collar. Contrastingly, the 
valve for closing off the outlet orifice of the inter­
nal volume of the plunger is in the open position when 
the plunger is acted upon and in the closed position 

20 when the plunger is released.
According to a preferred embodiment, the valve 

mounted on the deformable cylindrical collar consists 
of a flexible lip integral with the collar, the 
collar/lip assembly being one piece. The base of the 

25 lip is situated on the receptacle side, while the edge
of the lip is oriented toward the plunger. In a pre­
ferred embodiment, the lip has an annular shape. In 
the closed position, the lip is pressed against the 
closed cylinder integral with the receptacle.

30 Likewise, the valve for closing off the outlet
orifice of the internal volume of the plunger consists 
of a flexible lip pressed against a cylinder located 
along the axis of the outlet orifice, the edge of the 
lip being oriented toward the outside.

35 Thua, simply pressing on the plunger causes
blocking of the flexible lip integral with the deform­
able collar and drives the fluid which is in the inter­
nal volume of the plunger through the outlet orifice,
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lifting the lip of the closing-off member. When the 
plunger is released, the reverse movement causes 
closure of the lip of the closing-off member and open­
ing of the lip integral with the deformable collar. 
Thus, the fluid present in the receptacle may penetrate 
the internal volume of the plunger, and it remains 
there until the plunger is actuated again.

For preference, the outside diameter of the 
deformable cylindrical collar, which corresponds to the 
inside diameter of the outlet orifice of the recep­
tacle, is equal to approximately twice the diameter of 
the closed cylinder of the same axis about which the 
deformable cylindrical collar is placed. Also, the 
thickness of the cylindrical collar represents at least 
75% of the gap separating the closed cylinder from the 
internal wall of the plunger, it being possible for 
this gap to be closed off by the flexible annular lip 
integral with the collar.

According to one embodiment of the invention, 
the r /ceptacle comprises a cylindrical neck on which 
the hollow plunger may slide. For preference, the 
cylindrical neck is double-walled and the body of the 
hollow plunger may slide between the two walls; this 
arrangement gives better guidance of the plunger.

The sliding of the plunger is limited by suit­
able means, making it possible to define a constant 
volume.

The cylindrical neck may form an integral part 
of the receptacle but, according to an alternative in 
accordance with the invention, it is also possible to 
use a receptacle equipped with an opening on which the 
cylindrical neck may be mounted, by screwing onto a 
screw thread provided in the opening of the receptacle, 
or by interlocking.

Likewise, the shape of the receptacle may be 
designed to suit the envisaged use. In particular, it 
may be advantageous to provide a piston in the bottom



6

of the receptacle to maintain a suitable pressure 
making it easier to eject the fluid which it contains.

Thus, in the case of a metering device for 
pharmaceutical products in the form of an aerosol 

5 inside a pressurized receptacle, the volume of which
generally lies between 10 ml and 150 ml, for example, 
the volume of the metered amount expelled upon each 
depression is equal to the internal volume of the 
plunger, which may lie between 50 μΐ and 5 ml 

10 approximately.
The metering device according to the invention 

makes it possible to dispense of a number of metered 
amounts which generally lies between 20 and 100 metered 
amounts, depending on the volume of the receptacle, 

15 with a precision on the metered amount of the order of
± 5% by volume, without the primed state being lost.

The features and advantages of the present 
invention will appear in more detail in the following 
description, relating to preferred embodiments, with 

20 reference to the appended drawings, which represent:
Figure 1 represents a view in longitudinal 

section through a receptacle equipped with a metering 
device in accordance with the invention, the plunger 
^eing in the up position.

25 Figure 2 represents the receptacle of Figure 1,
the plunger of the metering device being in the 
depressed position.

Figure 3 represents a longitudinal section 
through an alternative embodiment of a metering device 

30 in accordance with the invention.
Figure 4 represents a simplified alternative to 

the metering device of the invention, in longitudinal 
section.

As Figure 1 shows, the device of the invention 
35 as a whole is composed of a receptacle (1) including in

its upper portion a cylindrical element (2) with double 
walls (3, 4) between which a plunger (5) of suitable 
cylindrical shape may slide. The receptacle (1) and
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the plunger (5) are preferably made from one and the 
same material, for example polypropylene.

The cylinder (2) is open at both its ends.
Inside this cylinder (2) is placed a second cylinder 
(6) which is closed at its upper part, so that the two 
cylinders (2) and (6) are coaxial. The internal 
cylinder (6) is fixed to the main cylinder (2) by 
fastening tabs (7) arranged in the annular space 
separating the two cylinders. Just one fastening tab 
is represented in Figure 1, but the device preferably 
has three or four of these.

Thus, the internal volume of the receptacle (1) 
communicates with the inside of the plunger (5) via the 
annular space separating the two cylinders (2) and (6). 
This space is, however, closed off by a collar (8) made 
of an elastically deformable material, for example made 
of a natural or synthetic rubber, of a butadiene­
styrene copolymer, of silicone, or alternatively of 
nitrile rubber.

The deformable collar (8) has a substantially 
cylindrical shape and provides a connection between the 
body of the receptacle (1) and the plunger (5). It is 
retained on the lower edge (9) of the plunger (5) by a 
bead (10), while a second bead (11) fixes it onto the 
edge (12) of the internal wall (3) of the cylindrical 
element (2).

Thus, the cylindrical intermediate portion (13) 
of the deformable collar (8) provides perfect sealing 
between the plunger (5) and the cylindrical element 
(2). On the other hand, the other bead (11) has a 
thickness slightly less than the space between the 
internal wall of the plunger and the internal cylinder 
(6), thus leaving a space through which the fluid con­
tained in the receptacle (1) may pass.

The deformable collar (8) includes a flexible 
lip (14) situated on the internal face of the upper 
bead (11), which makes it possible to close off the 
space separating the upper bead (11) from the internal



8

5

10

15

20

25

30

35

cylinder (6). The end of the lip (14) interacts with 
the groove (15) made in the face of the internal 
cylinder (6). The lip (14) is flexible enough that it 
can move away from the face of the internal cylinder 
(6) under the action of a pressure in the receptacle (2 
[sic]) or of suction inside the plunger (5).

The internal volume of the plunger (5) com­
municates with the outside via the pipe (16) equipped 
with a closing-off member (17) interacting with a 
cylindrical rod (18) placed along the axis of the pipe 
(16). This closing-off member (17) includes a lip (19) 
capable of lifting and moving away from the rod (18) 
under the action of the fluid leaving the receptacle 
via the pipe (16). As soon as the pressure of the 
fluid is relieved, the lip (19) returns to close off 
the outlet of the pipe (16), pressing elastically 
against the rod (18), thus providing sealed closure of 
the pipe and preventing air from penetrating the inside 
of the plunger (5).

A rib (20) formed on the internal face of the 
external wall (21) of the main cylinder (2) facing the 
external wall of the plunger (5) interacts with a 
shoulder (22) provided on an annular tag (23) integral 
with the plunger, so as to limit the travel of the 
plunger and prevent it from popping out at the end of 
the upward movement in the main cylinder. The tag (23) 
has enough flexibility to allow the plunger (5) to be 
fitted forcibly into the space between the two walls of 
the main cylinder (2).

The receptacle has yet another piston (24) 
which can rise up along the internal wall, as well as a 
sealing ring (25) which may be made of an elastic 
material, such as nitrile rubber, a silicone or a 
thermoplastic elastomer, for example.

The operation of the metering device in accord­
ance with the present invention is indicated below.

In the initial position, before first use, the 
device is in the position represented in Figure 1.
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When the user exerts a pressure by pushing down
on the lid portion of the plunger (5) , the latter
descends, sliding between the two walls of the cylinder
(2). This movement gives rise to a stretching of the

5 intermediate portion (13) of the deformable collar (8).
The air inside the plunger (5) is driven out via the 
pipe (16) through the closing-off member (17) and 
lifting the lip (19). The pressure of the air in the 
plunger (5) holds the annular lip (14) in a blocked 

10 position against the wall of the internal cylinder (6)
as in the position represented in Figure 1, thus pre­
venting any communication between the inside of the 
receptacle (1) and the internal volume of the plunger 
(5).

15 At the end of its travel, the plunger (5)
occupies the position represented in Figure 2, the 
internal wall of the lid of the plunger then being 
against the upper portion of the deformable collar (8). 

As soon as the pressure on the lid of the 
20 plunger (5) is released, this plunger rises up, sliding

between the two walls cf the main cylinder (2) under 
the elastic spring action of the deformable collar (8), 
which tends to return to its initial position. In this 
movement, a slight suction is created in the internal 

25 volume of the plunger (5), the outlet of which is 
closed by the closing-off member (17). The fluid in 
the receptacle (1), which is at a higher pressure, then 
pushes back the annular lip (14) and progressively 
enters the internal volume of the plunger (5).

30 At the end of the upward travel of the plunger
(5), the latter comes into abutment against the rear 
(21) and the plunger therefore resumes its initial 
position exactly. Since the difference in pressure 
between the inside of the receptacle (1) and the inter- 

35 nal volume of the plunger (5) has decreased, the 
annular lip (14) comes back to bear against the wall of 
the internal cylinder (6), in the groove (15). The 
volume delimited by the plunger (5) therefore contains 
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a given metered amount of the fluid from the receptacle 
(1) , and this metered amount is always the same each 
time the plunger (5) moves between its two extreme 
positions represented in Figures 1 and 2 respectively.

5 This metered amount of fluid is isolaifid from
the outside by the closing-off member (17) and from the 
inside of the receptacle by the annular lip (14) of the 
deformable collar (8). It is thus ready to be
administered.

10 Pressing again on the plunger (5) causes the
metered amount of fluid to be outlet via the pipe (16) 
and through the closing-off member (17), pushing back 
the lip (19). When the plunger is in the depressed 
position, as represented in Figure 2, the entire 

15 metered amount has been ejected, except for a small 
volume which remains in the pipe (16), but this volume 
is identical upon each use and the metered amount 
administered is therefore unchanged from one use to the 
next.

20 When the pressure on the plunger (5) is
released, the latter rises up, sliding between the two 
walls of the main cylinder (2) as indicated herein­
above, and a new metered amount of fluid enters the 
internal volume of the plunger. Upon each use, the 

25 metered amount of fluid is identical, its volume being 
equal to the internal volume of the plunger in the 
raised position, limited by the limit stop (21).

The alternative embodiment represented in 
Figure 3 has the same deformable collar (8) and the 

30 same plunger (5). The fluid to be dispensed in unitary
metered amounts in this case is retained in the flex­
ible container (26) fitted inside the receptacle, and 
sealing is provided by an additional ring (27) made of 
nit.rile rubber or of silicone, placed in the upper part 

35 of the receptacle (1), between the wall and the main
cylinder (2). This simplified form avoids the use of a 
piston (24). The flexible container (26), or pouch, is 
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made of a thermoplastic material, and preferably made 
of polyethylene or polypropylene.

The metering device represented in Figure 4 is 
a simplified alternative to that of Figure 1 with which 

5 it has in common the main elements, that is to say the
receptacle (1) and the deformable annular collar (8). 
The plunger (28) in this case slides between the walls 
of the receptacle (1) and the main cylinder (29) which 
is single-walled.

10 The invention has been described hereinabove
for the example of a metering device which can be used 
for pharmaceutical products, but it is clearly 
applicable to all fields in which it is necessary to 
dispense precise and constant metered amounts of fluid.
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CLAIMS

1. Metering device intended for dispensing con­
stant unitary metered amounts of a fluid contained in a

5 receptacle (1), including a hollow plunger (5) delimit­
ing a defined volume, mounted so that it can move on 
the receptacle (1), and communicating with it, as well 
as an elastic member connecting the plunger to the 
receptacle, characterized in that the elastic member 

10 consists of an elastically deformable cylindrical 
collar (8), including at least one valve (14) capable 
of closing off the outlet orifice of the receptacle, 
and is fitted around a closed cylinder (6), having the 
same axis as the cylindrical collar, integral with the 

15 receptacle (1).
2. Metering device according to Claim 1, charac­
terized in that the plunger (5) may slide on a cylin­
drical neck (2) integral with the receptacle (1).
3. Metering device according to Claim 2, charac-

20 terized in that the cylindrical neck (2) is double-
walled, between which walls the body of the hollow
plunger (5) may slide.
4. Metering devic:e according to any on e of Claims
1 to 3, characterized in that the outside diameter of

25 the deformable cylindrical collar (8) is equal to
approximately twice the diameter of the closed cylinder 
(6).
5. Metering device according to any one of Claims
1 to 4, characterized in that the thickness of the 

30 deformable cylindrical collar (8) represents at least
75% of the gap separating the closed cylinder (6) from 
the internal wall of the plunger (5).
6. Metering device according to Claim 1, charac­
terized in that the volume delimited by the internal

35 wall of the hollow plunger (5) and the deformable
cylindrical collar (8) may communicate with the outside
via an outlet orifice (16) which may be closed off by a
valve (17).



13

7. Metering device according to claim 1, characterized in that the valve 

mounted on the deformable cylindrical collar (8) consists of a flexible lip (14) 

integral with the collar (8), pressed against the closed cylinder (6) integral with 

the receptacle (1).

5 8. Metering device according to claim 7, characterized in that the

closed cylinder (6) integral with the receptacle (1) includes a groove (15) 

interacting with the end of the flexible lip (14).

9. (/ietering device substantially as hereinbefore described with 

reference to the accompanying drawings.

10

DATED this 2nd day of May 1997.

15 LABCATAL S.A.

By theif Patent Attorneys:
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