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INSERT FOR A DROP DISPENSING TUBE SPOUT

Technical Field

The invention relates to an insert for a tube
for dispensing liquid content in the form of drops and to
a tube with such an insert. Typical application areas are
among others in pharmaceutics and cosmetics. The insert
and the tube are especially suitable for dispensing vis-

cose liquids.

Background

With conventional tubes it is often not pos-
sible to dispense liquids in the form of drops, even if
the liquids are principally able to form drops. Instead
the liquid is often dispensed in the form of a jet or
spurt, which makes precise dosing of the liquid diffi-
cult. With some conventional tubes drop-dispensing might
be possible, if a user only applies very light pressure
to the tube body, which, however, can impair ease of ap-
plication and user-friendliness.

As an alternative to tubes, bottles with a
drop dispenser are known for dispensing liquids in the
form of drops. The drop dispensers comprise a longitudi-
nal delivery channel with an opening, through which the
liquid is dispensed, with the delivery channel typically
having a length that lies in the range below 1 mm and the
opening typically having a diameter of up to 0.1 mm. With
this rather small diameter of the opening and the rather
large length of the delivery channel only a limited de-
crease in pressure can be achieved. With conventional
drop-dispensing bottles the size of the drops thus gener-

ally depends on the user. When the user exerts a larger
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pressure onto the interior of the bottle, i.e. by more
intense tapping on the bottom of the bottle, the liquid
will trail after faster through the delivery channel,
such that each drop can be fed with more liquid before it
breaks away/drops from the opening of the delivery chan-
nel.

Drop-dispensing tubes are often provided with
drop dispensers that consist of two elements and that are
mounted onto the proximal end of the tube body from
above, the proximal end of the tube body being the end
from which the liquid passes into the spout. This kind of
drop-dispensing tubes has interfaces between the two ele-
ments of the drop dispenser and between the drop dis-
penser and the inner wall of the tube spout, which inter-
faces must be sealing surfaces. The sealing surfaces must
be dimensioned highly accurately, in particular in rela-
tion to each other. Furthermore, usually the materials of
the sprout, of the elements of the drop dispenser, of the
tube shoulder and of the tube body must follow a certain
sequence regarding varying degrees of hardness to allow
for the functioning of the drop-dispensing tube. The same
material can, for example, not be used for the drop dis-
penser that is used for the tube shoulder. These require-
ments regarding the varying degrees of material hardness
put a further burden on logistics and governmental ap-
proval of this kind of drop-dispensing tubes when em-
ployed for administering pharmaceutical products. Fur-
thermore, with this kind of drop-dispensing tubes admini-
stration of liquids of high viscosity such as oils, se-
rums, and emulsions is difficult as these ligquids may
more easily lead to leakage due to their better creep
properties.

Patent document WO 2004/069679 Al discloses a
container with a drop dispenser. The drop dispenser has
an insert element with an elongation that acts as mount-
ing aid such that the insert can be inserted into the

tube from the proximal end of the tube body and moved
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through the tube body and its proximal opening into the
spout. The insert element comprises a lateral notch that
extends into the longitudinal direction and that forms a
throttling passage with the inner wall of the spout ele-
ment of the drop dispenser.

While the drop dispenser disclosed in WO
2004/069679 Al allows for improved forming of a seguence
of singular drops at the spout orifice, liquid might
still be dispensed in form of a jet or in form of a driz-
zle or spray, i.e. uncontrolled, depending on the pres-

sure applied onto the tube body by the user.

Disclosure of the Invention

It is an object of the invention to provide
an insert for a tube and to provide a tube for controlla-
bly dispensing liquid content therefrom as a sequence of
regular drops. Dispensing of the liquid as jet or as
spray or drizzle should be avoided. It is a further ob-
ject of the invention to provide an insert for a tube and
to provide a tube for dispensing liquid content in the
form of drops, wherein the size of the drops is basically
independent of the pressure exerted on the tube body by a
user.

In order to implement these and still further
objects of the invention, which will become more readily
apparent as the description proceeds, an insert for a
tube is provided, from which liquid content shall be dis-
pensed in the form of drops, in particular as a sequence
of drops. The insert is provided with an annular indenta-
tion that divides the insert into a proximal part and a
distal part in the longitudinal direction. The proximal
part is defined as the part that is closer to the orifice
of a spout of a tube, into which the insert is to be in-
serted. The distal part is defined as the part further
away from the orifice of the spout. It follows the proxi-

mal part after the annular indentation, with the distal
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part being connected to the proximal part via a shaft
formed by the indentation. The shaft extends in the lon-
gitudinal direction and is preferably centrally arranged.
Both the proximal part and the distal part are preferen-
tially aimed to be entirely inserted into the spout of a
tube. In the following the term “proximal” means closer
to the orifice of a spout of a tube and the term “distal”
means further away from the orifice of the spout, once
the insert is mounted in a tube.

The proximal part and the distal part each
comprise a notch (also called: groove) on their respec-
tive outer walls, the notch extending in the longitudinal
direction. I.e. both the proximal and the distal part
comprise a lateral notch extending in the longitudinal
direction. Alternatively, each notch can be inclined
sideways or have the pathway of a spiral, for example.
Each notch has preferably a v-shaped profile, but can
also be designed to have a u-shaped profile or a differ-
ent profile, that preferentially can be formed during in-
jection moulding. Each notch can also be formed by cut-
ting away a segment of the respective part of the insert.

The insert is preferably symmetrical with re-
spect to its longitudinal axis. Furthermore, the outer
diameter of the proximal part and the outer diameter of
the distal part are preferably chosen such that they
match the inner diameter of the spout of a tube, into
which the insert is to be inserted, such that the proxi-
mal part and the distal part sealingly fit into the spout
(apart from where the notches run). The proximal part and
the distal part are preferentially conical in shape with
diameter decreasing toward the orifice of the spout, in
particular if the spout is given by a cannula.

The insert preferably comprises a stop ele-
ment whose diameter is larger than the diameter of the
distal part and preferentially also of the proximal part,
such that the stop element cannot be pushed into the

spout of a tube but rests at its shoulder on the inside.
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The stop element comprises a recess through which liquid
content of the tube body can flow toward the notch of the
distal part. The stop element may for example have the
shape of an annulus, a hexagonal bar, or a polygonal bar.

The present invention further relates to a
tube with a spout that has an orifice for dispensing lig-
uid, a tube shoulder and a tube body, wherein the spout
is connected to the tube body via the tube shoulder. An
insert according to the invention is inserted into the
spout such that its proximal part and its distal part are
located inside the spout with their outer walls being in
sealing/tight contact with the inner wall of the spout
(apart from the notches). I.e. the outer diameter of the
proximal part and the outer diameter of the distal part
match the inner diameter of the spout. The stop element
of the insert abuts on the shoulder of the tube from its
inside, such that the stop element cannot be moved into
the spout. The tube body consists at least partly of re-
silient material such that it is bent inward if a user
applies pressure to it/squeezes it in order to dispense
liquid. The material of the tube or the tube body and/or
the tube shoulder may be a laminate. The longitudinal di-
rection is defined as the direction from the distal end
of the tube body to the orifice of the spout of the tube.
The transverse direction is defined as the direction per-
pendicular to the longitudinal direction.

The notches of the proximal part and of the
distal part of the insert form with the inner wall of the
spout a throttling passage for the liquid content. The
liguid content contained in the tube body has to pass
through this throttling passage before it is dispensed
from the orifice of the spout.

The liquid content contained in the tube body
may be a liquid pharmaceutical or cosmetic product, for
example a serum. A possible pharmaceutical product is
liquid for treating eyes, which are dispensed as eye

drops 1if a user exerts pressure onto the tube body. Pos-
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sible cosmetic serums are for tightening or rejuvenat-
ing/regenerating human skin. The employed serums, in par-
ticular the employed cosmetic serums, preferably have a
viscosity that lies in the range of 1 to 100 mPa-s.

The insert and the tube of the invention have
the advantage that by way of the throttling passage the
formation of drops is basically independent of the amount
of pressure a user applies to the tube body. The throt-
tling passage reduces the flow rate of the pressurized
liguid content. The flow rate is even further slowed down
by the provision of the indentation between the distal
part and the proximal part of the insert, the indentation
forming part of the throttling passage and lying between
the notches of the distal part and the proximal part. To
flow from the notch of the distal part to the notch of
the proximal part the liquid has to cross the indentation
which further reduces its travelling speed. To even fur-
ther slow down the flow rate/travelling speed of the lig-
uid the notch of the proximal part and the notch of the
distal part are preferably arranged offset to one another
in the transverse direction, such that the liquid has to
change direction, in particular change direction twice,
and speed-reducing turbulences are caused in the indenta-
tion.

Hence, with the insert and the tube of the
invention dispensing liquid content in the form of drops,
in particular as a sequence of regular drops, is facili-
tated, and dispensing of the liquid content as spray,
drizzle, jet or spurt can advantageously be avoided. The
insert and the tube of the invention are especially suit-
able for dispensing viscous liquids, in particular lig-
uids with high viscosity. The length and the width of the
throttling passage can be altered by appropriately alter-
ing the design of the insert, in particular the design of
the notches of the proximal and the distal part and of
the indentation. There is no need to change the tube

shoulder and the spout of the tube. Thus, through appro-
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part, its distal part and the indentation, the pressure

reduction in the liquid can be appropriately adapted to

e.g. the viscosity or other properties of a liguid to be
dispensed as drops.

According to a preferred embodiment, the in-
sert 1s provided with a mounting aid that is preferen-
tially arranged at the distal end of the stop element.
The mounting aid has preferably the form of a shaft that
is at least partly cylindrical or conical. The mounting
aid serves as handle or grip for inserting the insert (in
particular its proximal and distal parts) into the spout
during manufacturing of the tube. The mounting aid is de-
signed such that it does not interfere with the dispens-
ing of the fluid. The mounting aid preferably fits into
the bore of a mandrel or can be held by another gripping
device.

The proximal end, the distal end, the stop
element and the mounting aid of the insert are preferably
formed as one piece/integrally, for example by injection
moulding.

The insert of the invention has the advantage
that it can be inserted into the tube and its spout, re-
spectively, from the distal end of the tube, which sim-
plifies manufacturing. For ease of mounting the insert of
the invention is preferably symmetrical along its longi-
tudinal axis, such that mounting is also possible if the
insert is not exactly aligned with the spout for inser-
tion. Furthermore, the insert according to the invention
is preferably symmetrical along its transverse axis, so
that it does not matter which way the insert is held dur-
ing mounting and mounting i1s even more facilitated.

As the mounting of the insert is performed in
the inside of the tube, additional sealing surfaces to-
ward the outside of the tube (as in case of two-part drop
dispensers known in the state of the art) can be avoided.

This has for example the advantage that the tube accord-
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ing to the invention can be sterilized with superheated
steam to produce a drop-dispending tube which is better
sterilized to avoid contamination. After filling the

tubes of the invention with liquid content, the tubes are
therefor sterilized by preferably about 120 degrees Cel-
sius. This would, however, not be possible if the insert
consisted of several separate parts of different materi-
als, i.e. if the insert is not formed as one piece of one
material, which would lead to decreased temperature sta-

bility and diminished sealing properties.

Brief Description of the Drawings

Further advantageous features and applica-
tions of the invention can be found in the dependent
claims as well as in the following description of the
drawings illustrating the invention. In the drawings like
reference signs designate the same or similar parts
throughout the several figures of which:

Fig. 1 shows a vertical cross-sectional view
of a tube with an insert according to the invention,

Fig. 2 shows a side view of the insert ac-
cording to the invention,

Fig. 3 shows a further side view of the in-
sert according to the invention, rotated by 180 degrees
with respect to Fig. 2, and

Fig. 4 shows a top view (view from above) of

the insert according to the invention.

Mode (s) for Carrying out the Invention

Figure 1 shows a tube 1 according to the in-
vention with an elongated spout 2, a tube shoulder 3, a
tube body 4 and an insert 5 according to the invention,
the insert 5 being mounted inside the tube 1. For sim-
plicity of presentation the part of the tube body 4 that

lies below the insert 5 has been omitted, with “below”

PCT/CH2011/000287
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referring to the representation in Figure 1. The spout 2
is preferably formed as cannula for more accurate appli-
cation of the drops to be dispensed. On its outer wall
the spout 2 comprises threads 6 to engage with threads of
a cap (not shown) that can be placed onto the spout 2. At
its proximal end the spout 2 has an orifice 11 trough
which ligquid can be dispensed as drops.

Figures 2 to 4 show the insert 5 of the in-
vention in detail. The insert 5 comprises a proximal part
7 and a distal part 8 that are connected by a centrally
arranged shaft 9 that is formed by an annular indentation
10 in the outer wall of the insert 5, i.e. the diameter
of the shaft 9 is smaller than the diameter of the proxi-
mal part 7 and of the distal part 8. The proximal part 7,
the distal part 8 and the shaft 9 are positioned inside
the spout 2 of the tube 1 of the invention. The diameter
of the proximal part 7 and the diameter of the distal
part 8 match the inner diameter of the spout 2 to achieve
a tight fit.

| The proximal part 7 has preferably a smaller
height than the distal part 8, i.e. the extension of the
proximal part 7 in the longitudinal direction is smaller
than the extension of the distal part 8 in the same di-
rection. Preferably the proximal part 7 is shaped as a
disc and performs the function of a baffle plate for the
liquid to be dispensed.

At the distal end of the distal part 8 of the
insert 5, the insert 5 has a stop element 12, whose di-
ameter is larger than the diameter of the proximal end 7,
the diameter of the distal end 8 and the inner diameter
of the spout 2. Hence, when inserting the insert 5 coming
from the inside of the tube body 4, the stop element 12
abuts on the inner wall of the tube shoulder 3, i.e. the
stop element 12 functions as stopping edge. Thus, when
mounting the insert 5 inside the tube 1, only its proxi-
mal part 7, its distal part 8 and the shaft 9 are moved
into the spout.
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At the distal end of the stop element 12, the
insert 5 preferably comprises a mounting aid 13 in form
of a shaft that may be tapered toward the distal end of
the tube body 4. This mounting aid 13 serves as handle or
grip for inserting the insert 5 mechanically or manually.
At its distal end the mounting aid 13 may comprise a
shaft 14 of smaller diameter that passes into a disc 15,
which - depending on the gripping device used for insert-
ing the insert 5 - may be employed for holding and grip-
ping the insert 5.

To allow the liquid content to pass from the
tube body 4 to the orifice 11, the proximal part 7 is
provided with a notch 16 at its outer wall. Similarly,
the distal part 8 is provided with a notch 17 at its
outer wall. Furthermore, the stop element 12 is provided
with a recess 18, with the recess 18 and the notch 17 of
the distal part 8 being connected. The proximal end of
the notch 17 and the distal end of the notch 16 are each
connected with the indentation 10, i.e. the free space
provided by it. A throttling passage 20 for the liguid to
be dispensed is formed by the inner wall of the spout 2
and the two notches 16, 17. To allow the liquid to enter
this throttliﬁg passage 20 the recess 18 is provided in
the stop element 12,‘the free space provided by the re-
cess 18 being limited by the inner wall of the tube
shoulder 3.

Thus, the liquid passes from the tube body 4
through the recess 18, the notch 17 of the distal part 8,
the indentation 10 and the notch 16 of the proximal part
7 into a delivery passage 20 of the spout 2 and finally
leaves the tube 1 through the orifice 11 of the spout 2.
The notch 16 of the proximal part 7 and the notch 17 of
the distal part 8 are preferentially not aligned with
each other but are arranged offset from each other in the
transverse direction. Preferably the notches 16 and 17
are arranged at an offset of 180 degrees as shown in the

Figures.
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The flow ratio and the travelling speed of
the liquid are significantly reduced by the throttling
passage 20, by the change of flow direction by way of the
indentation 10 with the proximal part 7 acting as baffle
plate and in particular by the horizontal offset between
the notch 16 of the proximal part 7 and the notch 17 of
the distal paft 8. Through these structural measures dis-
pensing of the liquid as jet, spurt or spray can advanta-
geously be avoided and it can be ensured that the liquid
is dispensed as a sequence of drops.

The insert 5 of the invention is preferably
not only symmetrical with respect to its longitudinal
axis but also with respect to its transverse axis. This
facilitates mounting of the insert 5 inside the tube 1
even more, as 1t does not matter at which end the insert
5 is held or gripped for mounting and inserting. The sym-
metry with respect to the transverse axis is shown in
Figures 1 to 3. To achieve symmetry in transverse direc-
tion, the dimensions of the mounting aid 13 correspond to
the dimensions of the distal part 8 (mirrored along the
transverse axis) and the mounting aid 13 alsoc comprises a
notch 22 that corresponds to the notch 17 of the distal
part 8. Similarly, the dimensions of the shaft 14 corre-
spond to the dimensions of the shaft 9 and the dimensions
of the disc 15 correspond to the dimensions of the proxi-
mal part 7. Furthermore, the disc 15 is provided with a
notch 23 that corresponds to the notch 16 of proximal
part 7. Moreover, the stop element 12 is symmetrical with
respect to its transverse axis, i.e. the stop element 12
has two identical recesses 18, one on its upper side and
one on its lower side (as shown in the Figures 1 and 2).

It is to be understood that while certain em-
bodiments of the present invention have been illustrated
and described herein, it is not to be limited to the spe-

cific embodiments described and shown.
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Claims

1. An insert for a tube (1) for dispensing
liquid content in the form of drops, wherein the insert
(5) comprises at least one notch (16; 17) at its outer
wall, with the notch (16; 17) extending in the longitudi-
nal direction, characterized in that the insert (5) is
provided with an annular indentation (10), the annular
indentation (10) dividing the insert into a proximal part
(7) and a distal part (8) that are connected by a shaft
(9), wherein both the proximal part (7) and the distal
part (8) comprise a notch (16; 18) extending in the lon-
gitudinal direction on the respective outer wall, and
wherein the outer diameter of the proximal part (7) and
the outer diameter of the distal part (8) of the insert
(5) are such that they match the inner diameter of a
spout (2) of a tube (1), into which the insert (5) shall
be placed.

2. The insert according to claim 1, wherein
the insert (5) comprises a stop element (12) attached to
the distal end of the distal part (8), with the diameter
of the stop element (12) being larger than the diameter
of the distal part (8), wherein the stop element (12)
comprises a recess (18).

3. The insert according to claim 1 or 2,
wherein the notch (16) of the proximal part (7) and the
notch (17) of the distal part (8) are arranged offset to
one another.

4. The insert according to one of the preced-
ing claims, wherein the proximal part (7) of the insert
(5) has a smaller extension in the longitudinal direction
than the distal part (8).

5. The insert according to claim 4, wherein
the proximal part (7) of the insert (5) has the shape of

a disc.
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6. The insert according to one of the preced-
ing claims, wherein at the distal end of the stop element
(12) there is provided a mounting aid (13), in particular
in form of a shaft.

7. The insert according to claim 6, wherein
the mounting aid (13) has a notch (22) on its outer wall,
the notch (22) extending in the longitudinal direction.

8. The insert according to claim 7, wherein
the insert (5) 1is designed such that it is symmetrical
along its transverse axis.

9. The insert according to cne of the preced-
ing claims, wherein the insert is formed as one piece.

10. A tube with a spout (2), a tube shoulder
(3) and a tube body (4), wherein an insert (5) according
to one of the preceding claims is inserted into the spout
(2) such that the stop element (12) of the insert (5)
abuts on the tube shoulder (3), characterized in that the
outer diameter of the proximal part (7) and the outer di-
ameter of the distal part (8) of the insert (5) match the
inner diameter of the spout (2), and that a throttling
passage (20) is formed by the notches (16; 17) of the
proximal part (7) and of the distal part (8) and by the
inner wall of the spout (2), through which ligquid content
of the tube body (4) must pass before being dispensed.

11. The tube according to claim 10, wherein
the liquid content of the tube body (4) is a pharmaceuti-
cal product for treating eyes.

12. The tube according to claim 10 or 11,
wherein the liquid content of the tube body (4) is a se-
rum, in particular a cosmetic serum.

13. The tube according to claim 12, wherein
the serum has a viscosity in the range of 1 to 100 mPa-s.

14. The tube according to one of the claims
10 to 13, wherein the tube (1) has been sterilized by

means of superheated steam.
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AMENDED CLAIMS
received by the International Bureau on 13 August 2012 (13.08.2012)

1. A tube with a spout (2), a tube shoulder
(3), a tube body (4) and an insert (5) for dispensing
liquid content in the form of drops, wherein the insert
(5) is provided with an annular indentation (10), the an-
nular indentation (10) dividing the insert into a proxi-
mal part (7) and a distal part (8) that are connected by
a shaft (9), wherein both the proximal part (7) and the
distal part (8) comprise a notch (16; 18) extending in
the longitudinal direction on the respective outer wall,
wherein the insert (5) comprises a stop element (12) at-
tached to the distal end of the distal part (8), with the
diameter of the stop element (12) being larger than the
diameter of the distal part (8), wherein the stop element
(12) comprises a recess (18), the insert (5) being in-
serted into the spout (2) such that the stop element (12)
of the insert (5) abuts on the tube shoulderv(3), charac-
terized in that the outer diameter of the proximal part
.(7) and the outer diameter of the distal part (8) of the
insert (5) match the inner diameter of the spout (2), and
that a throttling passage (20) is formed by the notches
(16; 17) of the proximal part (7) and of the distal part
(8) and by the inner wall of the spout (2), through which
liquid content of the tube body (4) must pass before be-
ing dispensed.

2. The tube according to claim 1, wherein the
liquid content of the tube body'(4) is a pharmaceutical
product for treating eyes.

3. The tube accecrding to claim 1 or 2,
wherein the liquid content of the tube body (4) is a se-
rum, in particular a cosmetic serum.

4., The tube according to claim 3, wherein the

serum has a viscosity in the range of 1 to 100 mPa-s.

AMENDED SHEET (ARTICLE 19)
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5. The tube according to one of the preceding
claims, wherein the tube (1) has been sterilized by means
of superheated steam.

6. The tube according to one of the preceding
claims, wherein the notch (16) of the proximal part (7)
of the insert (5) and the notch (17) of the distal part
(8) of the insert (5) are arranged offset to one another.

7. The tube according to one of the preceding
claims, wherein the proximal part (7) of the insert (5)
has a smaller extension in the longitudinal direction
than the distal part (8) of the insert (5).

8. The tube according to claim 7, wherein the
proximal part (7) of the insert (5) has the shape of a
disc.

9. The tube according to one of the preceding
claims, wherein at the distal end of the stop element
(12) of the insert (5) there is provided a mouﬁting aid
(13), in particular in form of a shaft.

10. The tube according to claim 9, wherein-
the mounting aid (13) has a notch (22) on its outer wall,
the notch (22) extending in the longitudinal direction.

11. The tube according to claim 10, wherein
the insert (5) is designed such that it is symmetrical
along its transverse axis.

12. The tube according to one of the preced-
ing claims, wherein the insert (5) is formed as one

plece.
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