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Description

�[0001] The present invention relates to a dispensing
apparatus particularly a multi-�dose dispensing apparatus
for dispensing metered quantities of fluid.
�[0002] Conventional multi- �dose dispensers have a
metering chamber with a piston arranged therein. The
metering chamber draws the fluid to be dispensed from
a reservoir through a dip tube. The dip tube is connected
to the base of the metering chamber via a one- �way valve.
When fluid is to be dispensed, the piston is depressed
axially within the metering chamber to force the fluid from
the chamber through an outlet. As pressure is applied to
the fluid in the metering chamber the one-�way valve
which usually comprises a ball or rubber flap, seals the
passage from the metering chamber to the dip tube. After
the fluid has been dispensed, the piston is released and
returns to its original rest position drawing more fluid from
the reservoir, up the dip tube, through the one- �way valve
in the base of the metering chamber and into the metering
chamber as it rises.
�[0003] However, the one-�way valves are known to be
inefficient and contribute to variations in the shot weight
dispensed. Furthermore, the shot weight dispensed by
different dispensers is found to vary due to the tolerance
stack-�up of a number of mass-�produced components
which cause differences in the rest position of the pistons.
�[0004] WO 02/02/094708 discloses a pump having a
double piston arrangement and configured to deliver a
dose of fluid via an outlet.
�[0005] WO 2004/085286 discloses a hand- �held multi-
dose dispensing apparatus that is similar to claim 1 of
the present invention. This document differs, however,
in that it does not disclose a resilient means located be-
tween a piston arrangement and an end portion of a
chamber of the apparatus.
�[0006] It is an object of the present invention to reduce
variations in the shot weight of a multi-�dose dispenser.
�[0007] According to the present invention there is pro-
vided a hand- �held multi-�dose dispensing apparatus com-
prising
a metering chamber having an axis, an end portion at
one axial end of the chamber and a side body portion
extending from the axial end portion,�
a piston arrangement comprises a first piston portion and
a piston seal (34) which are together moveable with a
piston stroke along the axis of the metering chamber to
pressurise fluid in the metering chamber, the piston seal
of the piston arrangement being slidably engageable with
a side portion of the metering chamber,�
an inlet for fluid to enter the metering chamber, and
an outlet for fluid to be dispensed from the metering
chamber,�
wherein the inlet is provided on the side body portion of
the metering chamber and, in use, during a first portion
of the piston stroke the inlet is in fluid communication with
the metering chamber and during a second portion of the
piston stroke the seal portion of the piston arrangement

blocks the inlet preventing fluid from passing from the
inlet into the metering chamber, wherein the piston seal
is arranged to slidably engage and seal against the inside
surface of the metering chamber and to be slidable over
the first piston portion of the piston arrangement, such
that during the second portion of the piston stroke when
the pressure in the metering chamber exceeds a partic-
ular level, the first piston portion and the piston seal slide
relative to each other to open an outlet for fluid to be
dispensed,� and wherein during a second portion of the
piston stroke with the piston arrangement moving away
from the end portion of the metering chamber and with
the seal portion of the piston arrangement blocking the
inlet the pressure within the metering chamber reduces
until the first portion of the piston stroke is reached in
which the inlet is in fluid communication with the metering
chamber and the reduced pressure within the metering
chamber draws fluid into the metering chamber ready for
the next actuation, wherein a resilient means is provided
between the piston arrangement and an end portion of
the chamber.
�[0008] The positioning of the inlet on the side portion
of the metering chamber and the action of the piston to
respectively provide fluid communication and block the
inlet to the metering chamber during first and second
portions of the piston stroke eliminates the need for a
one-�way valve, reducing costs and increasing reliability
of the dispenser. Furthermore, since the volume of fluid
dispensed is determined by the point at which the piston
enters the second portion of it’s stroke as it blocks off the
inlet and prevents further fluid from entering the metering
chamber, a more consistent volume of fluid is dispensed.
This eliminates variations produced by tolerance stack-
up of dispenser components causing the rest position of
the piston and thus the shot weight to vary between dis-
pensers.
�[0009] A resilient member is preferably provided be-
tween the end portion of the metering chamber and the
piston. The resilient member urges the piston into a rest
position at the furthest point in its stroke from the end
portion of the metering chamber. The resilient member
may be an elastic member or a spring for example.�
When activating the dispensing apparatus, a user pref-
erably pushes the piston from its rest position, through
the first portion of its stroke to the second portion at which
the inlet is blocked, preventing further fluid from entering
the metering chamber. As the piston progresses further
into the second portion of its stroke, fluid is forced out of
the metering chamber through the outlet to be dispensed
until the piston bottoms out.�
After the piston has bottomed out, the user releases the
piston and the resilient member urges the piston back to
its rest position. As the piston travels back through the
second portion of its stroke with the inlet blocked, the
pressure within the expanding metering chamber is re-
duced. When the piston reaches the first portion of it’s
stroke with the inlet in fluid communication with the me-
tering chamber, fluid is sucked into the metering chamber
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by the reduced pressure therein and the piston is urged
into its rest position by the resilient member ready for the
next actuation.
�[0010] The piston arrangement preferably comprises
a first portion and a piston seal, the piston seal being
arranged to slidably enrage and seal against the inside
surface of the metering chamber and to be moveable
relative to the first portion of the piston arrangement, such
that during a second portion of the piston stroke when
the pressure in the metering chamber exceeds a partic-
ular level, the first portion and the piston seal move rel-
ative to each other to open an outlet for fluid to be dis-
pensed.
�[0011] Embodiments of the present invention will now
be described, by way of example only, with reference to
the accompanying drawings, in which:�

Figure 1 shows a cross-�sectional view of a dispens-
ing apparatus with the piston in the rest position;
Figure 2 shows the cross-�sectional view of the dis-
pensing apparatus of Figure 1 with a piston arrange-
ment blocking an inlet and
Figure 3 shows the cross-�sectional view of the dis-
pensing apparatus of Figure 1 with the piston ar-
rangement in the bottomed out position.

�[0012] Figure 1 shows a cross-�sectional view of a dis-
pensing apparatus 10 prior to actuation. The dispensing
apparatus 10 has a metering chamber 20 with an axis
21, an end portion 22 at one end and a side body portion
23 extending therefrom surrounding the metering cham-
ber 20. In this example, the side body portion 23 has a
narrower section 24 adjacent the end portion 22 then a
frusto-�conical portion 25 leading to a wider section 26.
However, the metering chamber could be any desired
shape such as cylindrical for example.
�[0013] The side body portion 23 has an inlet 27 formed
therein. In use, the inlet 27 is connected via collar 28 to
a dip tube to draw fluid to be dispensed from a reservoir
(not shown). The reservoir could be any suitable contain-
er which is preferably, but need not be attached to the
dispensing apparatus 10.
�[0014] A piston arrangement 30 is provided inside the
metering chamber 20. The piston arrangement compris-
es an insert rod 31 with an annular core 32 slid over a
portion of its length. The core 32 rests on a first annular
seat 33 extending out from the insert rod 31. The piston
arrangement also has a piston seal 34 slid over the core
32. An outer surface of the piston seal 34 slidably engag-
es and seals against the inside surface of the side body
portion 23 of the metering chamber 20. The piston seal
34 rests on a second annular seat 35 which, like the first
annular seat 33, also extends out from insert rod 31. A
resilient member, in this example a spring 36, is provided
between an annular seat 37 on the core 32 and the piston
seal 34 to urge the piston seal 34 on to the annular seat
35 on the insert rod 31.
�[0015] A further resilient member, in this example an-

other spring 38, is provided between the end portion 22
of the metering chamber and an annular seat 39 on the
underside of insert rod 31 to urge the piston arrangement
30 into the rest position shown in figure 1 with an annular
projection 40 of the core 32 engaging a cap 50 provided
on the metering chamber 20. An upper section of the
core 32 extends through a circular aperture 51 provided
in the cap 50.
�[0016] An appropriate actuator (not shown) is attached
to the upper section of the core which extends through
the aperture 51 provided in the cap 50. The actuator will
be adapted for the application to which the dispensing
apparatus is to be put, such as a nasal dispenser or oral
dispenser for example.
�[0017] A ferrule 60 is provided attached to the cap 50.
In use a container of fluid to be dispensed (not shown)
may be attached to the ferrule 60 so that the metering
chamber 20 is surrounded by the container and fluid to
be dispensed may be drawn from the container up a dip
tube (not shown) connected to the inlet 27.
�[0018] Figure 2 shows the dispensing apparatus 10
beginning to be actuated with the upper section of the
core 32 which extends out through the cap 50 being man-
ually depressed by a user to push it towards the end
portion 22 of the metering chamber 20. As a user de-
presses the core 32, the annular projection 40 disengag-
es the cap 50 and the piston seal 34 slides downwards
over the inside surface of the metering chamber to block
the inlet 27 preventing further fluid from entering the me-
tering chamber 20. Metering of the fluid commences once
the piston seal 34 blocks the inlet 27 as it is pushed down-
wards. As the volume of fluid dispensed is controlled by
only one dimension of the metering chamber 20, i.e. the
bottom of the inlet 27 to the end portion 22 of the metering
chamber 20, shot weight variance is significantly re-
duced.
�[0019] As the core 32 is pushed further towards the
end portion 22 of the metering chamber 20, the pressure
within the metering chamber 20 increases. When the
pressure within the metering chamber 20 overcomes the
force generated by the spring 36 acting on the piston seal
34, the piston seal 34 unseats relative to the insert rod
31. In this example the pressure within the metering
chamber 20 which causes the piston seal 34 to unseat
relative to the insert rod 31 is set at a predetermined level
by selection of a suitable spring 36. However, by selection
of a suitable spring the piston seal 34 can be arranged
to unseat relative to the insert rod 31 at any desired pres-
sure within the metering chamber 20. Fluid from the me-
tering chamber 20 is forced through openings (not
shown) exposed in the lower portion of the core 32 by
the unseating of the seal 34 from the insert rod 31 and
up through the core 32 to an outlet in the actuator.
�[0020] Fluid continues to be dispensed as the core 32
is manually pressed further into the metering chamber
20 until the piston arrangement bottoms out. At this point
a user stops pushing down the actuator and core 32 and
the spring 38 pushes the piston arrangement 30 back up
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the metering chamber 20. As the piston arrangement 30
passes through this portion of its stroke, the piston seal
34 keeps the inlet 27 blocked and the pressure within the
metering chamber 20 reduces as its volume expands.
When the piston seal 34 rises such that the inlet 27 is in
fluid communication with the metering chamber 20, the
reduced pressure within the metering chamber 20 draws
fluid from the reservoir and dip tube (not shown) into the
metering chamber ready for the next actuation. The pis-
ton arrangement 30 is urged by spring 38 back into the
rest position shown in Figure 1 with the annular projection
40 of the over moulded core 32 engaging the cap 50
ready for the next actuation.
�[0021] The dispensing apparatus could be used to dis-
pense any suitable fluid. However, the fluid is preferably
a pharmaceutical product and may include, for example,
a pure drug or a drug with a liquid and/or pharmaceutical
acceptable excipient.
�[0022] Many variations may be made to the example
described above whilst still falling within the scope of the
invention. For example the metering chamber 20 could
be any suitable shape. Furthermore fluid could be passed
out of the metering chamber through any suitable outlet.
The dispensing apparatus is preferably made from a
plastics material but could be made from any suitable
material. Furthermore any closure system could be used
to attach the dispensing apparatus to a container of fluid
to be dispensed such as a screw- �on or snap closure.

Claims

1. A hand-�held multi-�dose dispensing apparatus com-
prising
a metering chamber (20) having an axis (21), an end
portion (22) at one axial end of the chamber and a
side body portion (23) extending from the axial end
portion,�
a piston arrangement (30) comprises a first piston
portion (31, 32) and a piston seal (34) which are to-
gether movable with a piston stroke along the axis
of the metering chamber to pressurise fluid in the
metering chamber, the piston seal (34) of the piston
arrangement being slidably engagable with an inside
surface of a side portion of the metering chamber,
an inlet (27) for fluid to enter the metering chamber,
and
an outlet for fluid to be dispensed from the metering
chamber,�
wherein the inlet (27) is provided on the side body
portion (23) of the metering chamber and, in use,
during a first portion of the piston stroke, the inlet is
in fluid communication with the metering chamber
and during a second portion of the piston stroke, the
seal portion (34) of the piston arrangement blocks
the inlet preventing fluid from passing from the inlet
into the metering chamber, �
the piston seal (34) is arranged to slidably engage

and seal against the inside surface of the metering
chamber and to be slidable over the first piston por-
tion of the piston arrangement, such that during the
second portion of the piston stroke when the pres-
sure in the metering chamber exceeds a particular
level, the first piston portion and the piston seal (34)
slide relative to each other to open an outlet for fluid
to be dispensed, and wherein during a second por-
tion of the piston stroke with the piston arrangement
(30) moving away from the end portion (22) of the
metering chamber (20) and with the seal portion (34)
of the piston arrangement blocking the inlet (27) the
pressure within the metering chamber reduces until
the first portion of the piston stroke is reached in
which the inlet is in fluid communication with the me-
tering chamber and the reduced pressure within the
metering chamber draws fluid into the metering
chamber (20) ready for the next actuation, wherein
a resilient means (38) is provided between the piston
arrangement (30) and the end portion (22) of the
chamber.

2. An apparatus according to claim 1, wherein the re-
silient means (38) is a spring (38).

3. An apparatus according to claim 1 or claim 2, wherein
the inlet (27) is connectable to a reservoir of fluid to
be dispensed.

4. An apparatus according to claim 3, wherein the res-
ervoir of fluid is a container attachable to the dis-
pensing apparatus.

Patentansprüche

1. Tragbare Mehrfachdosis- �Ausgabevorrichtung, um-
fassend eine Dosierkammer (20) mit einer Achse
(21), einem Endabschnitt (22) an einem Axialende
der Kammer und einem Seitenkörperabschnitt (23),
der sich von dem axialen Endabschnitt erstreckt, ei-
ne Kolbenanordnung (30), umfassend einen ersten
Kolbenabschnitt (31, 32) und eine Kolbendichtung
(34), welche gemeinsam mit einem Kolbenhub ent-
lang der Achse der Dosierkammer bewegbar sind,
um Fluid in der Dosierkammer unter Druck zu set-
zen, wobei die Kolbendichtung (34) der Kolbenan-
ordnung gleitend an einer Innenfläche eines Seiten-
abschnitts der Dosierkammer angreifen kann, einen
Einlass (27), damit Fluid in die Dosierkammer ge-
langen kann, und einen Auslass, um Fluid aus der
Dosierkammer auszugeben, wobei der Einlass (27)
an dem seitlichen Körperabschnitt (23) der Dosier-
kammer vorgesehen ist, und wobei der Einlass bei
der Verwendung während eines ersten Teils des Kol-
benhubs in Fluidverbindung mit der Dosierkammer
steht, und wobei während eines zweiten Teils des
Kolbenhubs der Dichtungsabschnitt (34) der Kolben-
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anordnung den Einlass blockiert und verhindert,
dass Fluid von dem Einlass in die Dosierkammer
gelangt,�
wobei die Kolbendichtung (34) dazu angeordnet ist,
gleitend an der Innenfläche der Dosierkammer an-
zugreifen, gegen diese abzudichten und über den
ersten Kolbenabschnitt der Kolbenanordnung ver-
schiebbar zu sein, so dass während des zweiten
Teils des Kolbenhubs, wenn der Druck in der Do-
sierkammer ein bestimmtes Niveau übersteigt, sich
der erste Kolbenabschnitt und die Kolbendichtung
(34) zueinander verschieben, um einen Auslass für
auszugebendes Fluid zu öffnen, und wobei sich wäh-
rend eines zweiten Teils des Kolbenhubs, bei wel-
chem sich die Kolbenanordnung (30) von dem End-
abschnitt (22) der Dosierkammer (20) fort bewegt,
und bei welchem der Dichtungsabschnitt (34) der
Kolbenanordnung den Einlass (27) blockiert, der
Druck in der Dosierkammer abnimmt bis der erste
Teil des Kolbenhubs erreicht ist, bei welchem der
Einlass in Fluidverbindung mit der Dosierkammer
steht und der verringerte Druck in der Dosierkammer
(20) Fluid in die Dosierkammer (20) zieht, bereit für
die nächste Betätigung bereit, wobei ein elastisches
Mittel (38) zwischen der Kolbenanordnung (30) und
dem Endabschnitt (22) der Kammer vorgesehen ist.

2. Vorrichtung nach Anspruch 1, wobei das elastische
Mittel (38) eine Feder (38) ist.

3. Vorrichtung nach Anspruch 1 oder Anspruch 2, wo-
bei der Einlass (27) mit einem Behälter für auszuge-
bendes Fluid verbunden werden kann.

4. Vorrichtung nach Anspruch 3, wobei der Fluidbehäl-
ter ein Behälter ist, der an der Ausgabevorrichtung
befestigt werden kann.

Revendications

1. Appareil de distribution multi-�doses tenu à la main
comprenant :�

une chambre de dosage (20) ayant un axe (21),
une partie d’extrémité (22) à une extrémité axia-
le de la chambre et une partie de corps latérale
(23) s’étendant depuis la partie d’extrémité axia-
le,
un agencement de piston (30) comprend une
première partie de piston (31, 32) et un joint de
piston (34) qui sont mobiles conjointement avec
une course de piston le long de l’axe de la cham-
bre de dosage pour pressuriser le fluide dans la
chambre de dosage, le joint de piston (34) de
l’agencement de piston (30) pouvant être enga-
gé, par glissement, avec une surface intérieure
d’une partie latérale de la chambre de dosage,

une entrée (27) pour que le fluide pénètre dans
la chambre de dosage, et
une sortie pour que le fluide soit distribué depuis
la chambre de dosage,

dans lequel l’entrée (27) est située sur la partie de
corps latérale (23) de la chambre de dosage, et, en
service, durant une première partie de la course de
piston, l’entrée est en communication de fluide avec
la chambre de dosage et durant une deuxième partie
de la course de piston, la partie de joint (34) de
l’agencement de piston obture l’entrée, empêchant
que le fluide passe depuis l’entrée dans la chambre
de dosage, le joint de piston (34) est agencé pour
engager, par glissement, et se sceller contre, la sur-
face intérieure de la chambre de dosage et pouvoir
être glissé sur la première partie de piston de l’agen-
cement de piston, de manière que durant la deuxiè-
me partie de la course de piston lorsque la pression
dans la chambre de dosage est supérieure à un ni-
veau spécifique, la première partie de piston et le
joint de piston (34) glissent l’un par rapport à l’autre
pour ouvrir une sortie pour que le fluide soit distribué,
et
dans lequel durant une deuxième partie de la course
de piston avec l’agencement de piston s’éloignant
de la partie d’extrémité (22) de la chambre de dosage
(20) et avec la partie de joint (34) de l’agencement
de piston obturant l’entrée (27), la pression au sein
de la chambre de dosage diminue jusqu’à ce que la
première partie de la course de piston soit atteinte,
l’entrée étant en communication de fluide avec la
chambre de dosage et la pression réduite au sein
de la chambre de dosage aspirant le fluide dans la
chambre de dosage (20), en préparation de l’action-
nement suivant, un moyen élastique (38) étant dis-
posé entre l’agencement de piston (30) et la partie
d’extrémité (22) de la chambre.

2. Appareil selon la revendication 1, dans lequel le
moyen élastique (38) est un ressort (38).

3. Appareil selon la revendication 1 ou la revendication
2, dans lequel l’entrée (27) peut être reliée à un ré-
servoir de fluide devant être distribué.

4. Appareil selon la revendication 3, dans lequel le ré-
servoir de fluide est un récipient pouvant être fixé à
l’appareil de distribution.
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