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Liquid dispensing device

The present invention relates to the dispensing of liquid, more particularly
to the dispensing in the pharmaceutical field of, for example, ophthalmic, nasal,
buccal or auricular liquid. The term “liquid product” is intended to mean a non-

solid and non-gaseous product which is more or less viscous.

Dispensing devices comprising a liquid storage reservoir and a
dispensing end piece attached to a neck of the reservoir, for example by
screwing, are already known, in particular from patent application FR2980378.
The reservoir and the dispensing end piece are made of plastic. To ensure
liquid sealing of the device, a part of the dispensing end piece is intended to
come into leaktight contact with the internal surface of the neck of the reservoir
S0 as to create a sealing zone. This contact can be achieved by an annular

bead on the reservoir, or alternatively by plane-on-plane contact.

It is found that screwing the dispensing end piece onto the neck of the
reservoir is carried out at a high speed (for example greater than 300 rotations
per minute), which can generate chips of material resulting from friction
between the dispensing end piece and the neck of the reservoir at the sealing
zone. These chips risk falling into the liquid contained in the reservoir and
contaminating it, or else disturbing the operation of the dispensing end piece.
This phenomenon is not desirable, especially when the liquid is pharmaceutical

liquid.

The present invention aims to propose a dispensing device ensuring

better conservation and better dispensing of the liquid.

Accordingly, a subject of the invention is a liquid dispensing device
comprising a dispensing end piece and a neck of a reservoir for storing the
liquid, the dispensing end piece being attached to the neck,

- the neck having an internal surface of substantially tubular general
shape,

- the dispensing end piece having an internal skirt of substantially

tubular general shape which is mounted inside the neck of the reservoir and
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which defines, with the internal surface of the neck, at least one annular sealing
zone such that liquid present in the reservoir cannot pass between the internal
skirt of the dispensing end piece and the neck of the reservaoir,

- the internal skirt of the dispensing end piece defining, with the
internal surface of the neck, a separate chips retention zone arranged
upstream of the sealing zone with respect to the reservoir, this retention zone
being configured such that chips formed at the sealing zone while the
dispensing end piece is being assembled on the neck of the reservoir cannot

get into the reservoir.

By virtue of the chips retention zone, it is possible to block all the particles
which may be created during assembly, resulting from friction between the
interior of the reservoir and the end piece, and therefore to avoid a situation in
which these particles fall into the reservoir and contaminate the liquid contained
in the reservoir, or else impair the operation of the dispensing end piece, for
example by clogging channels. Thus, the chips retention zone forms a barrier
arranged between the sealing zone and the reservoir to retain any chips which
might be formed when the internal surface of the neck of the reservoir is docked

with the internal skirt of the dispensing end piece.

It will be noted that the dispensing end piece can be assembled on the
neck of the reservoir in various ways, in particular by screwing, force-fitting, or
else by snap-fastening. The retention zone is particularly advantageous in the
case where assembly of the dispensing end piece on the reservoir is carried
out in a very rapid manner, quite particularly during a screwing operation at
high speed, for example greater than 300 rotations per minute. Specifically,
during rapid assembly, more chips may be formed at the sealing zone since
the material does not have time to deform to compensate for the tightening
generating the sealing zone. It will be understood that in the advantageous
case where the dispensing end piece is attached to the neck by screwing, to
ensure this screwing the dispensing end piece comprises a threaded surface

and the neck of the reservoir comprises a complementary tapped surface.

It will be noted that the dispensing device is particularly advantageous

since it could have been envisioned, alternatively, to make changes to the
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materials for producing the reservoir and the dispensing end piece.
Nevertheless, the results obtained with the device presented above are more
advantageous for avoiding chips. Specifically, for example when using a
polypropylene bottle, the result is a more rigid bottle which is more difficult to

use and whose cost is higher.

It will be noted moreover that the chips retention zone is separate from
the sealing zone. Specifically, this retention zone has the function of being
interposed between the reservoir and the sealing zone where chips risk being
created, and therefore does not have the primary function of providing liquid
sealing, even though it is not excluded from being able to do so. The term “chips
retention zone separate from the sealing zone” is understood to mean the fact
that the juxtaposition of the two zones is distinguished from an exactly
cylindrical and plane surface. Moreover, the term “chips” is understood to mean
particles of any form which may be created by the dispensing end piece and/or
the reservoir during assembly of the two parts, in particular by screwing. The

chips are for example in the form of filaments or dust.

The invention may additionally comprise one or more of the following

features, taken alone or in combination.

- The internal surface of the neck of the reservoir has a general diameter and
it comprises a convex annular shape projecting from the internal surface of the
neck so as to define a reduced diameter with respect to the general diameter
of the neck of the reservoir and thus to form, by cooperation with the internal
skirt of the dispensing end piece, the chips retention zone. Thus, a
protuberance forming an inflection is produced on the internal surface of the
neck so as to retain chips resulting from screwing the dispensing end piece
onto the reservoir. Preferably, the convex annular shape has a gentle inflection
with respect to the internal surface of the neck in order not to create new chips
at the chips retention zone during the contact which is produced. Moreover, the
reduced diameter is preferably less than the diameter of the neck of the
reservoir at the sealing zone. It will be noted that it is particularly advantageous

to produce these variations in diameter on the internal surface of the neck of
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the reservoir rather than on the internal skirt of the dispensing end piece, since

that makes it possible to facilitate assembly of the two parts.

- The device is configured such that, during assembly of the dispensing end
piece on the neck of the reservoir, the internal skirt of the dispensing end piece
comes into contact with the internal surface of the neck of the reservoir first at
the sealing zone and then at the chips retention zone. Thus, the contact of the
retention zone occurs at the end of assembly, during which moment the
assembly force is smaller, in particular the screwing torque during assembly by
screwing. Thus, chips are not created between the internal surface of the neck
of the reservoir and the skirt of the dispensing end piece at the chips retention
zone. Furthermore, the formation of the sealing zone takes place as a priority,
thereby ensuring that this sealing zone will be formed whatever the

manufacturing tolerances of the parts.

- The neck of the reservoir has a length Lneck min delimited by the upper end of
the length of the neck providing sealing Lnecksealing @nd the upper end of the
length of the neck providing the chips retention zone Lneck retention, the dispensing
end piece has a length Lend piece max delimited by the lower end of the length of
the end piece providing sealing Lend piece sealing @and the lower end of the length of
the end piece providing the chips retention zone Lend piece retention, the device
being such that Lneck min > Lend piece max. BY virtue of this configuration, when
assembling the dispensing end piece on the neck of the reservoir, the internal
skirt of the dispensing end piece comes into contact with the internal surface
of the neck of the reservoir first at the sealing zone and then at the chips

retention zone.

- The internal surface of the neck of the reservoir at the sealing zone is
substantially plane, sealing with the internal skirt of the dispensing end piece
taking place by plane-on-plane contact of the internal skirt of the dispensing
end piece with the internal surface of the neck of the reservoir. The term “plane-
on-plane contact’ is here understood to mean any type of sealing contact
produced between two plane surfaces of revolution, such as a cylinder-against-
cylinder contact, a cylinder-against-cone contact and a cone-against-cone

contact. It will be noted that in the case of such a plane-on-plane contact to
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produce sealing, the assembly force may be relatively high since the friction
surface is greater. However, as the contact is produced progressively, the risk

of creating chips is reduced.

- The internal surface of the neck of the reservoir at the sealing zone comprises

an annular bead.

- The internal surface of the neck of the reservoir comprises, downstream and
in the direct vicinity of the sealing zone, an annular recess. This recess allows
the contact surface in the sealing zone to be as localized as possible so as to
create fewer chips. Furthermore, this recess makes it possible to produce an
upper part of the neck having a minimal thickness and capable of forming a
stop with the bottom of a groove formed by the internal skirt of the dispensing
end piece. As this thickness is minimal, the stop between the top of the neck of
the reservoir and the bottom of this groove is more clearly defined, thereby

making it possible to create a second particularly effective liquid sealing zone.

- The neck of the reservoir is made of low density polyethylene and the internal
skirt of the dispensing end piece is made of high density polyethylene. Thus,
the reservoir is made of a flexible material, enabling the liquid to be readily
dispensed by pressure exerted by the user, and the dispensing end piece is
made of a more rigid material, thereby making it possible to facilitate assembly
of the parts and to ensure effective sealing of the dispensing device. In this
case, the chips are mainly created on the reservoir and the retention zone

proposed in the present device is particularly advantageous.

- The end of the internal skirt of the dispensing end piece that is situated on the
side facing the reservoir has a funnel shape. This has the effect of facilitating

assembly of the dispensing end piece with the reservoir.

Another subject of the invention is a liquid storage reservoir for a device as
described above, in which the internal surface of the neck of the reservoir has
a predetermined diameter at the sealing zone, referred to as sealing diameter,
and a predetermined diameter at the retention zone, referred to as chips reten-

tion diameter, the chips retention diameter being less than the sealing diameter.
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A further subject of the invention is a method for assembling a device as
described above, during which the internal skirt of the dispensing end piece
comes into contact with the internal surface of the neck of the reservoir first at

the sealing zone and then at the chips retention zone.

The invention will be better understood on reading the following description
given solely by way of example with reference to the drawings, in which:

- figure 1 is a view in longitudinal section of a device according to a first
embodiment,
- figure 2 is a view, similar to figure 1, of a device according to a second
embodiment,
- figure 3 is a view, similar to figure 1, of a device according to a third
embodiment,
- figure 4 is a schematic view illustrating the relative positions of the
sealing zones and the chips retention zones, and
- figure 5 is a view in longitudinal section of the reservoir of the device

of figure 3.

Figure 1 depicts a device 10 for dispensing liquid in the form of drops that
comprises a reservoir 12 to which there is attached a dispensing end piece 14
over which a protective cap 18 (visible in figure 2 or figure 3) can be mounted.
The reservoir 12 comprises a neck 38 for receiving the dispensing end piece
14.

The dispensing end piece 14 has an upper dispensing end 20 in which
there is formed an orifice 16 for dispensing drops which are calibrated, in this
example, by drops formation means 16. More precisely, again in this example,
the dispensing end piece 14 is of substantially cylindrical general shape. The
dispensing end piece 14 here comprises a drops dispensing valve 22 made of
elastomer material so as to assume, under the pressure of the liquid (when the
user presses on the reservoir 12), a liquid passage configuration. The
dispensing end piece 14 moreover comprises a valve support 24, attached to
the reservoir 12, bearing a pin 26 forming a seat against which the valve 22 is

pressed and also comprising an air passage duct 28 shut off by an air-
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permeable member 30 preventing ingress of bacteria into the reservoir 12. The
dispensing end piece 14 also comprises a return element 32 allowing the valve
22 to be returned into a liquid blocking configuration. Finally, the dispensing
end piece 14 comprises a cover 34 for pressing the valve 22 against the

support 24.

More precisely, the valve support 24 comprises an internal skirt 40 of
substantially tubular general shape, which is mounted inside the neck 38 of the
reservoir 12, and also an external skirt 41 surrounding the neck 38 of the
reservoir 12 and having, for example, a tapped surface for screwing the
dispensing end piece 14 onto the reservoir 12. The tapped surface is situated
on the inner side of the external skirt 41. The internal skirt 40 has a lower end
of funnel shape in order to facilitate insertion of the dispensing end piece 14
into the neck 38 of the reservoir 12. In the device 10 of figure 1, the neck 38
has a substantially tubular internal surface 42 having a general diameter and
comprising an annular bead 44. The annular bead 44 forms a sealing zone 46
with the internal skirt 40 of the dispensing end piece 14. When screwing the
dispensing end piece 14, the internal skirt 40 comes into contact with the
annular bead 44 at a high speed, which can generate chips of plastics material,
for example in the form of filaments, which risk falling into the reservoir 12 and

contaminating the liquid contained in the reservoir 12.

The internal surface 42 of the neck 38 moreover comprises a convex
annular shape 48 projecting from the internal surface 42 of the neck 38 so as
to define a reduced diameter with respect to the general diameter, referred to
as chips retention diameter Dgr, represented in figure 1. This chips retention
diameter Dr is less than the general diameter D of the neck 38 of the reservoir
12, and also less than the diameter De of the neck 38 of the reservoir 12 at the
sealing zone 46, referred to as sealing diameter De. This convex shape 48
produces, by cooperation with the internal skirt 40 of the dispensing end piece
14, a chips retention zone 50. When the dispensing end piece 14 is mounted
on the neck 38 of the reservoir 12, by screwing, the chips created by friction
between the neck 38 and the skirt 40 in the sealing zone 46 are blocked in this
chips retention zone 50 and cannot fall into the reservoir 12. It will be

understood that the neck 38 of the reservoir has a threaded external surface in
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order to screw the dispensing end piece 14 onto the reservoir 12, by

cooperation with the tapped surface of the external skirt 41.

In the embodiment in figure 2, the internal surface 42 of the neck 38 does
not comprise an annular bead but is substantially plane in the sealing zone 46.
In the example, sealing between the internal surface 42 and the internal skirt
40 is achieved by plane-on-plane contact, in this instance a cylinder-against-
cylinder contact of the two tubular surfaces of the skirt 40 and the internal
surface 42. The internal surface 42 of the neck 38 also comprises a convex
annular shape 48 projecting from the internal surface 42 so as to form, by
cooperation with the internal skirt 40 of the dispensing end piece 14, a chips
retention zone 50. In this case, the contact surface is more extensive, without

pointed contact, the risk of chips being created thus being reduced.

In figure 3, sealing between the internal surface 42 and the internal skirt
40 is also provided by cylinder-against-cylinder contact. Unlike the example
illustrated in figure 2, the internal surface 42 of the neck 38 comprises,
downstream and in the direct vicinity of the sealing zone 46, an annular recess
52. As the chips are created in the sealing zone 46, it is preferable that the
contact surface in the sealing zone 46 is as localized as possible. Thus, the

screwing torque will be reduced and fewer chips will be created.

When assembling the dispensing end piece 14 on the reservoir 12, the
internal skirt 40 is inserted into the neck 38 of the reservoir 12 and contact with
the retention zone 50 occurs after contact with the sealing zone 46. In order to
illustrate the configuration of the parts to ensure this order of contact, a
schematic view illustrating the relative positions of the sealing zones 46 and

the chips retention zones 50 is represented in figure 4.

The internal surface 42 of the neck 38 and the internal skirt 40 each have
a theoretical length in the longitudinal direction L1 = Liheoretical neck sealing @nd L2 =
Liheoretical end piece sealing Which are intended to provide sealing, producing the

sealing zone 46.
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The theoretical length of the neck 38 L1 = Lineoretical neck sealing defines, with

reference to the upper end 60 of the neck 38, a minimum theoretical distance

D1 = Diheoretical neck sealingmin  @nd @ maximum theoretical distance D2

Dtheoretical neck sealing max.

The theoretical length of the dispensing end piece 14 L2

Liheoretical end piece sealing d€fines, with respect to the bottom of the groove 100 of the

dispensing end piece 14, a minimum theoretical distance D3

Dtheoretical end piece sealing min and a maXImum theoretl Cal dIStanCG D4

Dtheoretical end piece sealing max.

To ensure that there is sealing, that is to say that at least a part of the
length L1 = Lineoretical neck sealing Of the internal surface 42 of the neck 38 is in
contact with at least a part of the length L2 = Lineoretical end piece sealing Of the internal
skirt 40 of the dispensing end piece 14, it is required that the following holds
simultaneously:

D1 = Dineoretical neck sealing min < Diheoretical end piece sealing max = D4 and that

D3 = Dtheoretical end piece sealing min < Dtheoretical neck sealing max = D2.

Thus, when the end of the neck 38 and the bottom of the groove 100 of

the dispensing end piece 14 are in contact, sealing is guaranteed.

Likewise, the conditions for the chips retention zone 50 to exist can be
understood. The internal surface 42 of the neck 38 and the internal skirt 40
each have a theoretical length in the longitudinal direction L3 =
Ltheoretical neck retention @NA L4 = Ltheoretical end piece retention Which are intended to provide

the retention zone, producing the chips retention zone 50.

The theoretical length of the neck 38 L3 = Lineoretical neck retention defines, with

reference to the upper end 60 of the neck 38, a minimum theoretical distance

D5 = Diheoretical neck retentionmin - @nd @ maximum theoretical distance D6

Dtheoretical neck retention max.

The theoretical length of the dispensing end piece 14 L4

Lineoretical end piece retention defines, with reference to the bottom of the groove 100 of
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the dispensing end piece 14, a minimum theoretical distance D7

Dtheoretical end piece retention min and a maXImum theoretlcal dIStance D8

Dtheoretical end piece retention max.

To ensure that there is the retention zone, that is to say to ensure that at
least a part of the length L3 = Lineoretical neck retention Of the internal surface 42 of the
neck 38 is in contact with at least a part of the length L4 = Lineoretical end piece retention
of the internal skirt 40 of the dispensing end piece 14, it is required that the
following holds simultaneously:

D5 = Dineoretical neck sealing min < Diheoretical end piece sealing max = D8 and that

D7 = Dtheoretical end piece sealing min < Dtheoretical neck sealing max = D6.

Thus, when the end of the neck 38 and the bottom of the groove 100 of
the dispensing end piece 14 are in contact, the chips retention zone 50 is

guaranteed.

In the following, the configurations allowing contact of the retention zone

50 to occur after contact of the sealing zone 46 are developed.

The minimum theoretical distances on the neck D1 = Dineoretical neck sealing min
and D5 = Dtneoretical neck retention min d€fine a length of the neck L5 = Lneck min,
delimited by the upper end of the theoretical length providing sealing and the
upper end of the theoretical length providing the retention zone. Moreover, the
maximum theoretical distances on the end piece D4 = Dineoretical end piece sealing max
and D8 = Dineoretical end piece retention max define a length of the end piece L6 =
Lend piece max, delimited by the lower end of the theoretical length providing

sealing and the lower end of the theoretical length providing the retention zone.

To ensure that the contact of the retention zone 50 takes place after the
contact of the sealing zone 46, it is required that the following holds: L5 =

I—neck min = L6 = I—end piece max-

It will be understood that a “theoretical” length denotes a predefined
length on the neck of the reservoir or the dispensing end piece at the time of

designing or manufacturing these parts, with the knowledge that, taking into
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account the manufacturing tolerances, and once the parts have been
assembled, sealing or chips retention does not necessarily occur over the
entire theoretical length, but only over a part of this length. Thus, it can be found
that on the devices configured according to this embodiment the neck of the
reservoir has a length Lneck min delimited by the upper end of the length of the
neck providing sealing Lneck sealing @and the upper end of the length of the neck
providing the chips retention zone Lneck retention, the dispensing end piece has a
length Lend piece max delimited by the lower end of the length of the dispensing
end piece providing sealing Lend piece sealing aNd the lower end of the length of the
dispensing end piece providing the chips retention zone Lend piece retention, and the

As can be seen in figure 5, the reservoir 12 is configured such that the
internal surface 42 of the neck 38 has a sealing diameter Dg greater than the

chips retention diameter Dr.

It will be noted that the neck 38 of the reservoir 12 is made, in this
example, of low density polyethylene, and the internal skirt 42 of the dispensing

end piece 14 is made of high density polyethylene.

It will be understood that the devices 10 described above are particularly
advantageous for avoiding the presence of chips in the reservoir 12 and that

the invention is not limited to the examples described above.
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PATENTTIVAATIMUKSET

1. Laite (10) nesteen annostelemiseksi, kasit-
tden annostelupdan (14) sekd nesteen varastointia varten
tarkoitetussa sailiodssa (12) olevan kaulan (38), annos-

telupaan (14) ollessa liitetty kaulaan (38) ruuvaamalla,

— kaulan (38) sisapinnan ollessa yleiseltd muodol-
taan olennaisesti putkimainen,

— annostelupaédssa (14) ollessa sisavaippa (40), joka

on yleiselta muodoltaan olennaisesti putkimainen,
joka on asennettu sailion (12) kaulan (38) sisa-
puolelle Jja joka rajoittaa kaulan (38) sisdpinnan
(42) kanssa vahintaan vyhden rengasmaisen tiivis-
tysvybhykkeen (46) siten, ettda sailidssa (12) ole-
vaa nestettia el padse siirtymdan annostelupaan (14)
sisavaipan (40) ja sailidon (12) kaulan (38) valiin,
tunnettu siita, ettd annostelupaan (14) sisa-
vaippa (40) rajoittaa kaulan (38) sisapinnan (42)
kanssa erillisen lastujen pidatinvyohykkeen (50),
joka sijaitsee ennen tiivistysvydhyketta (46) sai-
1idén (12) suhteen, taman lastujen piddtinvydhyk-
keen (50) ollessa konfiguroitu siten, ettd lastut,
jotka muodostuvat tiivistysvyohykkeen (46) koh-
dalle koottaessa annostelupaa (14) sailion (12)
kaulan (38) paalle, eivat pysty paatymédan sailiddn
(12),
Ja siita, ettd sailion (12) kaulan (38) sisapinta
(42), jolla on tietty yleinen halkaisija, kasittaa
kuperan rengasmaisen muodon (48), joka tydntyy kau-
lan (38) sisapinnasta (42) eteenpain siten, etta
se maarittaa kavennetun halkaisijan (Dgr) s&ilidn
(12) kaulan (38) vyleisen halkaisijan (D) suhteen
ja muodostaa nain, yhdessad annostelupadaan (14) si-
savaipan (40) kanssa, lastujen pidatinvydhykkeen
(50) .
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2. Edellisen patenttivaatimuksen mukainen lai-
te (10), jossa kavennettu halkaisija (Dg) on pienempi
kuin sailion (12) kaulan (38) halkaisija (Dg) tiivis-
tysvybhykkeen (46) kohdalla.

3. Jonkin edellisen patenttivaatimuksen mukai-
nen laite (10), konfiguroitu siten, etta koottaessa an-
nostelupda (14) sailion (12) kaulan (38) paalle, annos-
telupaan (14) sisavaippa (40) muodostaa kontaktin sai-
1lioén (12) kaulan (38) sisapinnan (42) kanssa ensin tii-
vistysvydhykkeen (46) kohdalla ja tamé&n jalkeen lastujen
pidatinvyddykkeen (50) kohdalla.

4., Edellisen patenttivaatimuksen mukainen lai-

te (10), Jjossa

— sailion (12) kaulalla (38) on pituus Liauiz min (LD),
joka rajoittuu tiivistyksen varmistavan kaulan pi-
tuuden Lyauia tiivistys (L1) yldpaatyyn seka lastujen
pidatinvyohykkeen (50) varmistavan kaulan pituuden
Liaula piastin (L3) ylapaatyyn,

— annostelupddalld (14) on pituus Lpgsz max (L6), Jjoka
rajoittuu tiivistyksen varmistavan paan pituuden
Loss tiivistys (L2) alapdatyyn sekd@ lastujen pidatin-
vythykkeen (50) varmistavan pddn pituuden Lpss piqatin
(L4) alapaatyyn,
ja Jjossa Liaula min > Lpas mex (L5 > L6).

5. Jonkin edellisen patenttivaatimuksen mukai-
nen laite (10), jossa tiivistysvydhykkeen (46) kohdalla
oleva s&ilidon (12) kaulan (38) sisapinta (42) on olen-
naisesti tasainen, tiivistys annostelupdan (14) sisa-
vaipan (40) kanssa saataessa aikaan muodostamalla ’taso
tasoa vasten’ -kontakti annostelupadan (14) sisavaipan
(40) ja sailion (12) kaulan (38) sisapinnan (42) valil-
la.

6. Patenttivaatimuksen 1 tai 2 mukainen laite

(10), jossa tiivistysvybhykkeen (46) kohdalla oleva sai-
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lioén (12) kaulan (38) sisapinta (42) kasittaa rengas-
maisen palteen (44).

7. Jonkin edellisen patenttivaatimuksen mukai-
nen laite (10), Jjossa s&ilidon (12) kaulan (38) sisapinta
(42) kasittaa tiivistysvydhykkeen (46) jalkeen ja heti
sen vieressa, rengasmaisen ontelon (52).

8. Jonkin edellisen patenttivaatimuksen mukai-
nen laite (10), Jjossa sailidn (12) kaula (38) on val-
mistettu pientiheyspolyeteenista (LDPE) Jja annostelu-
paan (14) sisavaippa (42) on valmistettu suurtiheyspo-
lyeteenistda (HDPE).

9. Jonkin edellisen patenttivaatimuksen mukai-
nen laite (10), Jjossa sailion (12) sivulla sijaitseva
annostelupaan (14) sisavaipan (40) paaty on muodoltaan

suppilomainen.
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