
The present invention relates to a medicament dispenser and in particular to a fluid

dispensing device for use as a nasal inhaler.

It is known to provide a medicament dispenser, in which fluid spray is dispensed via

a nozle or orifice upon the application of a force by a user to an actuation lever or

button. Such devices may be ananged to dispense a single dose or may

alternatively be ananged with a reservoir containing several doses to be dispensed.

It is a probtem with such a prior art sprays that if the actuator is moved in a slow or

unpredictable manner a strong and wetl defined spray may not be produced and so

the medicament may not be effectively dispensed. This problem is particularly

signi¡cant where an actuator (e.g. a lever) acts on a pump mechan¡sm such as to

pump the fluid to be sprayed from a container. ln this case, slow or unpredictable

actuation results in a slow or unpredictable actuation of the pump and hence, and

unreliable spray characteristics. By way of a solution to this problem, the dispensing

device herein includes a 'commitment'feature, which prevents actuation of the pump

in the absence of the application of pre-determined force to a finger operable

actuator.

It is an object of this invention to provide a fluid dispensing device that is easier to

use and in particular a device which provides a more efficient dispensing of fluid.

According to a first âspect of the invention there is provided a fluid dispensing device

for spraying a fluid lnto a body cavity comprising a housing, a nozle for insertion into

a body cavity, a fluid discharge device moveably housed within the housing, the fluid

discharge device having a longitudinal axis and comprising a containerfor storing

the flu¡d to be dispensed and a compression pump having a suction inlet located

within the container and a discharge tube extendíng along the longitudinal axis for

transfening fluid from the pump to the nozzle and finger operable means moveable

lransversety with respect to the tongitudinal axis of the fluid discharge device to

A fluid dispensinq deltsq

A  fluid dispensing device The present invention relates to a medicament dispenser and in
particular to a fluid dispensing device for use as a nasal inhaler.  it is known to provide a
medicament dispenser, in which fluid spray is dispensed via a nozzle or orifice upon the
application of a force by a user to an actuation lever or button. Such devices may be arranged
to dispense a single dose or may alternatively be arranged with a reservoir containing several
doses to be dispensed. it is a problem with such a prior art sprays that if the actuator is moved
in a slow or unpredictable manner a strong and well defined spray may not be produced and
so the medicament may not be effectively dispensed. This problem is particularly significant
where an actuator (e.g, a lever) acts on a pump mechanism such as to pump the fluid to be
sprayed from a container. In this case, slow or unpredictable actuation results in a slow or
unpredictable actuation of the pump and hence, and unreliable spray characteristics. By way
of a solution to this problem, the dispensing device herein includes a 'commitment' feature,
which prevents actuation of the pump in the absence of the application of pre-detenriined
force to a finger operable actuator.  it is an object of this invention to provide a fluid dispensing
device that is easier to use and in particular a device which provides a more efficient
dispensing of fluid. According to a first aspect of the invention there is provided a fluid
dispensing device for spraying a fluid into a body cavity comprising a housing, a nozzle for
insertion into a body cavity, a fluid discharge device moveably housed within the housing, the
fluid discharge device having a longitudinal axis and comprising a container for storing the
fluid to be dispensed and a compression pump having a suction inlet located within the
container and a discharge tube extending along the longitudinal axis for transferring fluid from
the pump to the nozzle and finger operable means moveable transversely with respect to the
longitudinal axis of the fluid discharge device to  2 apply a force to the container to move the
container along the longitudinal axis towards the nozzle so as to actuate the compression
pump wherein a pre-load means is provided to prevent actuation of the compression pump
until a predetermined force is applied to the finger operable means, 
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apply aforce to the containerto move the container along the longitudinal axis

towards the nozzle so as to actuate the compression pump wherein a pre-load

means is provided to prevent actuation of the compression pump untila pre-

determined force is applied to the finger operable means.

The term fingeroperable means is meant to encompass such means operable by

action of the finger or thumb, or combinations thereof of a typical user (e.9. an adult

or child patient).

The finger operable means is moveable transversely with respect to the longitudinal

axis of the fluid discharge device to apply a force directly or indirectly to the

container. In alternative aspects, the finger operable means may therefore contact

the container or be coupled thereto to enable the necessary transfer of force.

Suitably, the finger operable means is arranged to apply mechanical advantage.

That is to say, the finger operable means applies mechanicaladvantage to the user

force to adjust (generally, to enhance or smooth) the force experienced by the

container. The mechanical advantage may in one aspect, be provided in either a

uniform mannersuch as by a constant mechanicaladvantage enhancement, for

example by a ratio of from 1.5:1 to l0:1 (enhanced force : initialforce), more $pically
from 2:1 to 5:1. ln another aspect, the mechanical advantage is applied in a non-

constant manner such as progressive increase or progressive decrease of

mechanical advantage over the applied force cycle. The exact profile of mechanical

advantage varialion may be readily determined by reference to the desired spray

proflle and all relevant characteristics of the device and formulatíon to be sprayed

(e.9. viscosity and density).

Suitably, the finger operable means has a form, which naturally gives rise to

mechanicaladvantage such as a lever, cam or screw form.

The finger operable means may comprise of at least one lever pivotally connected to

part of the housing and ananged to transfer force to the container (e.9. acting

directly thereupon) so as to urge the container towards the nozzle when the or each

lever is moved by a user.

The term finger operable means is meant to encompass such means operable by action of
the finger or thumb, or combinations thereof of a typical user (e.g. an adult or child patient)!
The finger operable means is moveable transversely with respect to the longitudinal axis of
the fluid discharge device to apply a force directly or indirectly to the container. In alternative
aspects, the finger operable means may therefore contact the container or be coupled thereto
to enable the necessary transfer of force.  Suitably, the finger operable means is arranged to
apply mechanical advantage. That is to say, the finger operable means applies mechanical
advantage to the user force to adjust (generally, to enhance or smooth) the force experienced
by the container. The mechanical advantage may in one aspect, be provided in either a
uniform manner such as by a constant mechanical advantage enhancement, for example by a
ratio of from 1,5:1 to 10:1 (enhanced force : initial force), more typically from 2:1 to 5:1. In
another aspect, the mechanical advantage is applied in a non constant manner such as
progressive increase or progressive decrease of mechanical advantage over the applied force
cycle. The exact profile of mechanical advantage variation May be readily determined by
reference to the desired spray profile and all relevant characteristics of the device and
formulation to be sprayed (e.g. viscosity and density). Suitably, the finger operable means has
a form, which naturally gives rise to mechanical advantage such as a lever, cam or screw
form. The finger operable means may comprise of at least one lever pivotally connected to
part of the housing and arranged to transfer force to the container (e.g. acting directly
thereupon) so as to urge the container towards the nozzle when the or each lever is moved by
a user.  In one aspect, there are two opposing levers, each of which pivotally connect to part
of the housing and may be arranged to act upon the container so as to urge the container
towards the nozzle when the two levers are squeezed together by a user. Alternatively, the
finger operable means may comprise of at least one lever to apply a force to an actuating
means used to move the container towards the nozzle so as to actuate the pump.  In which
case the or each lever may be pivotally supported at a lower end within the housing and the
actuating means may in aspects be connected to a neck of the container (e.g. formed as a
collar thereto). Suite*, there may be two opposing levers, each of which is pivotally supported
near a lower end of the housing and may be arranged to act upon the actuating means so as
to urge the container towards the nozzle when the two levers are squeezed together by a
user. 
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tn one aspect, there are two opposing levers, each of which pivotally connect to part

of the housing and may be ananged to act upon the container so as to urge the

container towards the nozzle when the two levers are squeezed together by a user.

Alternativery, the finger operable means may comprise of at least one lever to apply

a force to an actuating means used to move the container towards the nozzle so as

to actuate the pumP.

ln which case the or each lever may be pivotally supported at a lower end within the

housing and the actuating means may in aspects be connected to a neck of the

container (e.9. formed as a collar thereto).

Suitably, there may be two opposing levers, each of which is pivotally supported

near a lower end of the housing and may be arranged to act upon the actuating

means so as to urge the container towards the nozzle when the two levers are

squeezed together by a user.

Alternatively, the finger operable means may comprise of at least one lever slidably

supported within the housing to apply a force to the container so as to move the

container towards the nozzle and actuate the compression pump.

The pre-load means acts such as to prevent actuation of the compression pump until

a predetermined force is applied to the finger operable means. The predetermined

foroe may thus, be thought of as a 'threshold' or'barrier' force which must first be

overcome before actuation of the compression pump can occur.

The quantum of pre-determined force that is to be overcome before actuation of the

compress¡on pump is enabled ls selected accord¡ng to various factors including

characteristics of the pump, typical user profile, nature of the fluid and the desired

spray characteristics.

Typically, the pre-determined force is in the range from 5 to 30N, more typically from

10 to 25N. That is to say, typically from 5 to 30N, more Çpically from 10 to 25N of

force must be applied to the finger operable means before actuation of the

Alternatively, the finger operable means may comprise of at least one lever slidably supported
within the housing to apply a force to the container so as to move the container towards the
nozzle and actuate the compression pump. The pre-load means acts such as to prevent
actuation of the compression pump until a pre-determined force is applied to the finger
operable means. The pre-determined force may thus, be thought of as a 'threshold' or barrier'
force which must first be overcome before actuation of the compression pump can occur. The
quantum of pre-determined force that is to be overcome before actuation of the compression
pump is enabled is selected according to various factors including characteristics of the pump,
typical user profile, nature of the fluid and the desired spray characteristics. Typically, the
pre-determined force is in the range from 5 to 30N, more typically from 10 to 25N. That is to
say, typically from 5 to 30N, more typically from 10 to 25N of force must be applied to the
finger operable means before actuation of the  4 compression pump is enabled. Such values
tend to correspond to a force which prevents a suitable 'barrier force' to a weak, nondescript
or unintended linger movement whilst readily being overcome by the determined finger (or
thumb) action of a user. It will be appreciated that if the device is designed for use by a child
or elderly patient it may have a lower pre-determined force than that designed for adult usage.
In accordance with a first embodiment of the invention the pre-load means is physically
interposed between the or each finger operable means (e.g, lever) and the container.  In
which case, the pre-load means may comprise of a step fomied on the container which must
be ridden over by the or each lever before the compression pump can be actuated wherein
the step is over-ridden when the pre-determined force is applied to the or each lever.
Alternatively, the pre-load means may comprise of a step formed on the or each finger
operable means (e.g. lever) which must be ridden over by the container before the
compression pump can be actuated wherein the step is over-ridden when the pre-determined
force is applied to the or each lever. 
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compress¡on pump is enabled. Such values tend to correspond to a force which

prevents a suitable 'barier force'to a weak, nondescript or uníntended finger

movement whilst readily being overcome by the determined finger (or thumb) action

of a user. lt will be appreciated that if the device is designed for use by a child or

elderly patient it may have a lower predetermined force than that designed for adult

usage.

ln accordance with a first embodiment of the invention the pre-load means is

physically interposed between the or each finger operable means (e.9. lever) and the

container.

ln which case, the pre-load means may comprise of a step formed on the container

which must be ridden over by the or each lever before the compression pump can be

actuated wherein the step is over-ridden when the pre-determined force is applied to

the or each lever.

Alternatively, the pre-load means may comprise of a step formed on the or each

finger operable means (e.9. lever) which must be ridden over by the container before

the compression pump can be actuated wherein the step is over-ridden when the

predetermined force is applied to the or each lever.

ln yet a further altemative, lhe pre-load means may comprise of at least one detent

formed on one of the container or the or each finger operable means (e.g. a lever)

and a recess formed on the other of the container or the or each lever wherein the or

each detent is able to ride out of the recess with which it is engaged when the pre-

determined force is applied to the or each lever.

According to a second embodiment of the invention the pre-load means is interposed

between the housing and the container.

ln which case, the pre-load means may comprise of one or more detents fonned on

the container for engagement with part of the housíng, the or all of the detents being

disengageable from the housing when the predetermined force is applied to the

finger operable mean6 so as to allow the compression pump to be actuated.

In yet a further alternative, the pre-load means may comprise of at least one detent formed on
one of the container or the or each finger operable means (e.g. a lever) and a recess formed
on the other of the container or the of each lever wherein the or each detent is able to ride out
of the recess with which it is engaged when the predetermined force is applied to the or each
lever. According to a second embodiment of the invention the pre-load means is interposed
between the housing and the container.  In which case, the pre-load means may comprise of
one or more &tents formed on the container for engagement with pail of the housing, the or all
of the detents being disengageabie from the housing when the pre-determined force is
applied to the finger operable means so as to allow the compression pump to be actuated.  5
Alternatively, the pre-load means may comprise of one or more detents formed on the
housing for engagement with part of the container, the or all of the detents being
disengageable from the container when the pre-determined force is applied to the finger
operable means so as to allow the compression pump to be actuated, According to a third
embodiment of the invention the pre-load means is interposed between the container and the
discharge tube.  In which case, the pre-load means may comprises of a step formed on the
discharge tube and at least one latching member attached to the container, the arrangement
being such that, when the pre-determined force is applied to the finger operable means, the or
each latching member is able to ride over the step so as to allow the compression pump to be
actuated. Alternatively, the pre-load means may comprise of a recess formed on the
discharge tube and at least one latching member attached to the container, the arrangement
being such that, when the pre-determined force is applied to the finger operable means, the or
each latching member is able to ride out of the recess so as to allow the compression pump to
be actuated. According to a fourth embodiment of the invention the pre-load means is
interposed between the housing and the or each finger operable means (e.g. lever). 
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Alternatively, the pre-load means may comprise of one or more detents formed on

the housing for engagement with part of the container, the or all of the detents being

disengageable from the containerwhen the pre-determined force is applied to the

finger operable means so as to allow the compression pump to be actuated.

According to a third embodiment of the invention the pre-load means is interposed

between the container and the discharge tube.

ln which case, the pre-load means may comprises of a step formed on the dlscharge

tube and at teast one latching member attached to the container, the arrangement

being such that, when the pre-determined force is applied to the finger operable

means, the or each latching member is able to ride over the step so as to allow the

compiession pump to be actuated.

Alternatively, the preJoad means may comprise of a recess formed on the discharge

tube and at least one latching member attached to the container, the anangement

being such that, when the pre-determined force is applied to the finger operable

means, the or each latching member is able to ride out of the recess so as to allow

the compression pump to be actuated.

According to a fourth embodiment of the invention the preJoad means is interposed

between the housing and the or each finger operable means (e.9. lever).

ln which case, the pre-load means may comprise of at least one detent formed on

the housing for engagement with each lever, the or allof the detents being

disengageable from the respective lever when the predetermined force is applied to

the or each lever so as to allow the compression pump to be actuated.

Alternatively, the pre-load means may comprise of at least one detent formed on

each lever for engagement with part of the housing, the or all of the detents being

disengageable from the housing when the predetermined force is applied to the or

each lever so as to allow the compression pump to be actuated.

In which case, the pre-load means may comprise of at least one detent formed on the housing
for engagement with each lever, the or all of the deterits being disengageabie from the
respective lever when the pre-determined force is applied to the or each lever so as to Slow
the oompression pump to be actuated. Alternatively, the pre-load means may comprise of at
least one detent formed on each lever for engagement with part of the housing, the or all of
the detents being disengageable from the housing when the pre-determined force is applied
to the or each lever so as to allow the compression pump to be actuated.  According to a fifth
embodiment of the invention the pre-load means is interposed between the actuating means
and the housing. In which case, the pre-load means may comprise of at least one detent
formed on part of the actuating means for engagement with part of the housing, the or all of
the detents being disengageabie from the housing when the pre-determined force is applied
to the or each finger operable means (e.g. lever) so as to allow the compression pump to be
actuated. Alternatively, the pre-load means may comprise of at least one detent formed on
part of the housing each detent being arranged for engagement with a complementary recess
formed on part of the actuating means, each dotard being disengageable from its respective
recess when the pre-deterrnined force is applied to the or each finger operable means (e.g.
lever) so as to allow the compression pump to be actuated. According to a sixth embodiment
of the invention the pre-load means is interposed between the or each finger operable means
(e.g. lever) and the respective actuating means. In which case, the pre-load means may
comprise of at least one detent formed on the or each lever for engagement with a respective
recess formed on part of the actuating means, each detent being disengageable from its
respective complementary recess when the pre-determined force is applied to the lever so as
to allow the compression pump to be actuated. Alternatively, the pre-load means comprises of
at least one detent formed on each actuating means for engagement with a recess formed on
a respective lever, each detent being disengageable from its respective complementary
recess when the predetermined force is applied to the lever so as to allow the compression
pump to he actuated. 
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According to a fifth embodiment of the invention the pre-load means is interposed

between the actuating means and the housing.

ln which case, the preJoad means may comprise of at least one detent formed on

part of the actuating means for engagement with part of the housing, the or all of the

detents being disengageable from the housing when the predetermined force ís

applied to the or each finger operable means (e.9. lever) so as to allow the

compression pump to be actuated.

Alternatively, the pre{oad means may comprise of at least one detent formed on part

of the housing each detent being arranged for engagement with a complementary

recess formed on part of the actuating means, each detent being disengageable

from its respective recess when the predetermined force is applied to the or each

finger operable means (e.9. lever) so as to allow the compression pump to be

actuated.

According to a sixth embodiment of the invention the pre-load means is interposed

between the or each finger operable means (e.9. lever) and the respective actuating

means.

ln which case, the preJoad means may comprise of at least one detent formed on

the or each lever for engagement with a respective recess formed on part of the

actuating means, each detent being disengageable from its respective

complementary recess when the predetermined force is applied to the lever so as to

allow the compression pump to be actuated.

Altematively, the pre-load means comprises of at least one detentformed on each

actuatlng means for engagement with a recess formed on a respective lever, each

detent being dlsengageable from its respective complementary recess when the pre-

determined force is applied to the lever so as to allow the compression pump to be

actuated.

As yet a further alternative, the pre-load means may comprise of an actuating device

having a variable mechanical ratio such that untilthe pre-determined force is applied

7 to the or each finger operable means (e.g. a lever) no significant force is transferred to the
container along the longitudinal axis. The fluid dispensing device may alternatively comprise
of a finger operable means in the form of a single lever and the pre-load means may further
comprise of a spring interposed between the lever and the container, the spring being used to
urge the container towards the nozzle so as to actuate the compression pump.  In which case
the spring may be compressed by movement of the lever until the predetermined force is
applied (i.e by a combination of user-applied force and stored spring force), at which point the
threshold of the pre-load means used to prevent actuation of the compression pump is
overcome by the force being applied to the container such that the container moves rapidly
towards the nozzle so as to actuate the compression pump. Suitably, the fluid dispensing
device is additionally provided with force modifying means for modifying the force applied to
the container. That is to say, means for modifying the force applied to (and therefore,
ultimately acting on) the container compared to that force directly applied to the finger
operable means by the user.  Suitably, the force modifying means acts such as to amplify the
force applied (i.e. it comprises force amplifying means). The amplification may be provided in
either a uniform manner such as by a constant amplification, for example by a ratio of from
1,5:1 to 10:1 (amplified force : initial force; Le, degree of amplification of from 1.5 to 10), more
typically from 2:1 to 5:1. In another aspect, the amplification is applied in a non-constant
manner such as progressive increase or progressive decrease of mechanical advantage over
the applied force cycle. The exact profile of force modification may be readily determined by
reference to the desired spray profile and all relevant characteristics of the device and
formulation to be sprayed (e.g viscosity and density). The force modifying means may in one
aspect, be integral with the finger operable means. In this aspect, the force modifying means
may comprise an aspect of the  
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to the or each linger operabte means (e.g. a tever) no sþnificant force is transferred

to the container along the longitudinal axis.

The fluid dispensing device may alternatively comprise of a finger operable means in

the form of a single lever and the pre-load means may further comprise of a spring

interposed between the lever and the container, the spring being used to urge the

containertowards the nozle so as to actuate the compression pump.

ln which case the spring may be compressed by movement of the lever until the pre-

determined force is applied (i.e. by a combination of user-applied force and stored

spring force), at which point the threshold of the pre-load means used to prevent

actuation of the compression pump is overcome by the force being applied to the

container such that the container moves rapidly towards the nozzle so as to actuate

the compression pump.

Suitabty, the fluid dispensing device is additionally provided with force modiffing

means for modiffing the force applied to the container. That is to say, means for

modifying the force applied to (and therefore, ultimately acting on) the container

compared to that force directly applied to the finger operable means by the user.

Suitably, the force modifying means acts such as to amplify the force applied (i.e. it

cornprises force amplifying means). The amplification may be provided in either a

uniform manner such as by a constant amplification, for example by a ratio of from

I .5:1 to 10:1 (amplified force : initial force; i.e. degree of amplification of from 1.5 to

l0), more typically Írom2:1to 5:1. In another aspect, the amplification is applied in a

non-constant manner such as progressive increase or progressive decrease of

mechanical advantage over the applied force oycle.

The exact profile of force modiflcation may be readily determined by reference to the

desired spray profile and atl relevant characteristics of the device and formulation to

be sprayed (e.9. viscosity and density).

The force modifying means may in one aspect, be integralwlth the finger operable

means. ln this aspect, the force modifying means may comprise an aspect of the

finger operable means shaped to give rise to a mechanical advantage (e.g. a lever, cam or
screw feature).  In another aspect, the force modifying means is located non-integral with the
finger operable means, and typically between the finger operable means and the container.
Again this aspect, the force modifying means may comprise an aspect of the finger operable
means shaped to give rise to a mechanical advantage (e.g. a lever, cam or screw feature). In
one aspect, the force modifying means only acts (i.e. only acts to modify the user applied
force) once the pre-determined force has been overcome. In preferred aspects, the modifying
force acts such that once the pre-determined force has been overcome the force applied to
the container is either relatively constant or increases on a relatively constant basis,  In one
particular aspect, the force modifying means additionally comprises a stop feature, which acts
to stop force being applied to the container once either a particular maximum force is reached
or more typically, once the container has been moved a particular distance. In one aspect, the
stop functions to prevent excess force being applied to the compression pump. Embodiments
are envisaged in which the fluid discharge device is reversibly removable from the housing of
the fluid dispensing device. In such embodiments the fluid discharge device comprises a
housing assembly and fluid discharge device receivable thereby. According to another aspect
of the present invention there is therefore provided a housing assembly for reversible receipt
of a fluid discharge device for spraying a fluid into a body cavity, said fluid discharge device
having a longitudinal axis and comprising a container for storing the fluid to be dispensed and
a compression pump having a suction Inlet located within the container and a discharge tube
extending along the longitudinal axis for transferring fluid from the pump to the nozzle, the
housing assembly comprising a housing, a nozzle for insertion into a body cavity and finger
opera We means moveable transversely with respect to the longitudinal axis of  the fluid
discharge device to apply a force to the container to move the container along the longitudinal
axis towards the nozzle so as to actuate the compression pump wherein a pre-load means is
provided to prevent actuation of the compression pump until a pre-determined force is applied
to the finger operable means. According to a still further aspect of the present invention there
is provided a kit of parts comprising a housing assembly as described above and a fluid
discharge device receivable thereby. The fluid discharge device has a longitudinal axis and
comprises a container for storing the fluid to be dispensed and a compression pump having a
suction inlet located within the container and a discharge tube extending along the longitudinal
axis for transferring fluid from the pump to the nozzle.  Suitably, the fluid discharge device
herein comprises a pre-compression pump, such as a VP3, VP7 or modifications, model
manufactured by Valois SA. Typically, such pre-compression pumps are typically used with a
bottle (glass or plastic) container capable of holding 8-50m of a formulation. Each spray will
typically deliver 50-100p1 of such a formulation and the device is therefore capable of
providing at least 100 metered doses. 
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finger operable means shaped to give rise to a mechanical advantage (e.9. a lever,

cam or screw feature).

ln another aspect, the force modiffing means is located non-integral with the finger

operable means, and typically between the finger operable means and the container.

Again this aspect, the force modifying means may comprise an aspect of the fingor

operable means shaped to give rise to a mechanical advantage (e.9. a lever, cam or

screw feature).

ln one aspect, the force rnodifying means only acts (i.e. only acts to modify the user

applied force) once the predetermined force has been overoome. ln preferred

aspects, the moditing force acts such that once the pre-determined force has been

overcome the force applied to the container is either relatively constant or increases

on a relatively constant basis.

ln one particular aspect, the force modifying means additionally comprises a stop

feature, which acts to stop force being applied to the container once either a

particular maximum force is reached or more typically, once the container has been

moved a particular distance. ln one aspect, the stop functions to prevent excess

force being applied to the compression pump.

Embodiments are envisaged in which the fluid discharge device is reversibly

removable from the housing of the fluid dispensing device. ln such embodiments the

fluid discharge device comprises a housing assembly and fluid discharge device

receivable thereby.

According to another aspect of the present invention there is therefore provided a

housing assembly for reversible receipt of a fluid discharge device for spraying a

fluid inlo a body cavity, said fluid discharge device having a longitudinalaxis and

comprlsing a container for storing the fluid to be dispensed and a compression pump

having a suction inlet located within the container and a discharge tube extending

along the longltudinal axis for transferring fluid from the pump to the nozzle, the

housing assembly comprising a housing, a nozzle for insertion into a body cavity and

fingoroperable means moveable transversely with respect to the longitudinal axis of

It is also envisaged that the housing assembly could be supplied as a separate item, into
which a user or pharmacist later fits a suitable fluid discharge device. The invention will now
be described further with reference to the accompanying drawing in which:- Fig. 1 is a
cross-section through a fluid dispensing device including a fluid discharge device having a
pre-load means according to a first embodiment of the Invention in a ready for use state; Fig.
2a Is an enlarged view of the area indicated by the arrow 'A' on Fig,l; Fig.2h is an enlarged
view similar to that shown in Fig.2a but showing an alternative pre-load means:  Fig. 3 is a
cross-section similar to that of Fig, 1 but showing the fluid dispensing device in use; Fig.4 is a
cross-section similar to that shown in Fig, 1 but showing a pre-load means according to a
sedond embodiment of the invention; Flg,6 is an enlarged view of the area indicated by the
arrow Tr on Fig.4; Fig.6 is a cross-section similar to that shown in Fig, 1 but showing a
pre-load means according to a third embodiment of the invention; 
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the fluid discharge device to apply a force to the container to move the container

along the longitudinat axis towards the nozzle so as to actuate the compression

pump wherein a pre-load means is provided to prevent actuation of the compression

pump until a pre-determined force is applied to the finger operable means.

According to a still further aspect of the present invention there ls provided a kit of

parts comprising a houslng assembly as described above and a fluid discharge

device receivabte thereby. The fluid discharge device has a longitudinal axis and

comprises a container for stodng the fluld to be dispensed and a compression pump

having a suction inlet located withln the container and a discharge tube extending

afong the longitudinal axis fortransfening fluid from the pump to the nozzlre.

Suitably, the fluid discharge device herein comprises a pre-compress¡on pump, such

as a VP3, YP7 or modifications, model manufactured by Valois SA. Typically, such

pre-compression pumps are typically used with a bottle (glass or plastic) container

capable of holding 8-50m1 of a formulation. Each spray will typically deliver 50-100¡rl

of such a formulatlon and the device is therefore capable of providing at least 100

metered doses.

It is also envisaged that the housing assembly could be supplied as a separate item,

into which a user or pharmacist later fits a suitable fluid discharge device.

The lnvention wlll now be described furtherwith reference to the accompanying

drawing ln whichi

Fig. I ls a cross-sectlon through a fluld dispensing device including a fluid

discharge device having a pre-load means accord¡ng to a first embodiment of the

lnvention in a ready for use stale;

Flg.2a ls an enlarged view of the area indicated by the arrow 'A' on Fig.l;

Flg.Zb ls an enlarged vlew similar to that shown in Fig.2a but showing an altemative

pre-load means;

F1g.7 is an enlarged view of the area indicated by the arrow "CY on Fig.6; Fig. 8 is a side
view in the direction of arrow 'S' on Fig.7; Fig. 9 is a cross-section of a fluid dispensing device
having an alternative mechanism to actuate the fluid discharge device to that shown in Fig.1
and having a pre-load means according to the second embodiment of the invention; Fig. 10 is
a cross-section as shown in Fig.9 but showing the mechanism used to actuate the fluid
discharge device In an actuated position;  Fig. 11 is a cross-section of a fluid dispensing
device having an alternative mechanism to actuate the fluid discharge device to that shown in
Fig.1 and having a pre-load means according to a fourth embodiment of the invention; Fig.12
is a plan view of the area indicated by the arrow TY on Fig.11; Fig.13 is a cross-section of a
fluid dispensing device having an alternative mechanism to actuate the fluid discharge device
to that shown in Fig.1 and having a pre-load means according to a fifth embodiment of the
invention; Fig14 is a front view of a fluid dispensing device having an alternative mechanism
lo actuate the fluid discharge device to that shown in Fig.1 and having a pre-load means
according to the fourth embodiment of the invention with an end cap removed;  11 Fig,I5 is a
front view of the fluid dispensing device shown in Fi914 with an end cap in place; 
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Fig. 3 is a cross-section similar to that of Fig. 1 but showing the fluid dispensing

device in use;

Fig.4 is a cross-section similar to that shown in Fig. 1 but showing a pre-load

means according to a second embodiment of the invention;

Fig.5 is an enlarged view of the area indicated by the arow'B' on Fig.4:

Fig.6 is a cross-section similar to that shown in Fig. 1 but showlng a pre-load

means according to a third embodiment of the invention;

Fig.7 is an enlarged view of the area indicated by the arrow'C' on Fig.6;

Fig. I is a side view in the direction of arrow'S'on Fig.7;

Fig.9 is a cross-section of a fluid dispensing device having an alternative

mechanism to actuate the fluid discharge device to that shown in Fig.l and having a

pre-load means according to the second embodiment of the invention:

Fig. 10 is a cross-section as shown in Fig.9 but showing the mechanism used to

actuate the fluid discharge device in an actuated position;

Fig. 11 is a cross-section of a fluid dispensing device having an alternative

mechanism to actuate the fluld discharge device to that shown in Fig.l and having a

pre-load means according to a fourth embodiment of the inventionl

Fig.12 is a plan view of the area indicated by the arrow'D' on Fig.l1;

Fig.13 is a cross-section of a fluid dispensing device having an altemative

mechanism to actuate the fluid discharge device to that shown in Fig.l and having a

pre-load means according to a fifth embodiment of the invention;

Fig.14 is a front view of a fluid dispensing device having an altemative mechanism

to actuate the lluid discharge devlce to that shown in Fig.l and having a pre-load

means according to the fourth embodiment of the invention with an end cap

removed;

Fig.16 is an enlarged cross-section of the area indicated by the arrow "E on Fig, 17; Fig.17 is
a cross-sedion of a fluid dispensing device shown in Fig.14; Fig,18 is a cross-section of a fluid
dispensing device having an alternative mechanism to actuate the fluid discharge device to
that shown in Fig.1 and having a pre-load means according to a sixth embodiment of the
invention; Fig,19 is a cross-sedion that is similar to that shown in Fig 18 but showing an
alternative prealond means according to the sixth embodiment of the invention;  Fig. 19A is an
enlarged side view of the collar occupying area indicated by the arow V on Fig,19; Fig. 198 is
an enlarged perspective view of the collar of Fig, 19B; Fig20 is a front view of the fluid
dispensing device shown in Figs. 18 and 19 but showing the use of a pre-load means
according to the fourth embodiment of the invention; Fig.21 is a side view in the direction of
the arrow F1' on Fig.20; Fig,22 is a cross-section of a fluid dispensing device having an
alternative mechanism to actuate the fluid discharge device to that shown in Fig.1 and having
a pre-load means according to the second embodiment of the invention; 
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Fig.lS is a front view of the fluid dispensing device shown in Fig.14 with an end cap

in place;

Fig.16 is an entarged cross-section of the area indicated by the arrow'E'on Fig' 17;

Fig,17 is a cross-section of a fluid dispensing device shown in Fig.14;

Fig.lg is a cross-section of a fluid dispensing device havlng an alternative

mechanism to actuate the fluid discharge device to that shown in Fig.l and having a

preJoad means according to a sixth embodiment of the invention;

Fig.lg is a cross-section that is similar to that shown in Fig.18 but showing an

alternative preJoad means according to the sixth embodiment of the invention;

Fig. lgA is an enlarged side view of the collar occupying area indicated by the anow

'J'on Fig.19;

Fig. 198 is an enlarged perspective view of the collar of Fig. 198;

Fig.20 is a front view of the fluid dispensing device shown in Figs. 18 and 19 but

showing the use of a pre{oad means according to the fourth embodiment of the

invention:

Fig.21 is a side view in the direction of the arrow'P' on Fig.20;

Fig.22 is a cross-section of a fluid dispensing device having an altemative

mechanism to acluate the fluid discharge devlce to that shown in Fig.l and hav¡ng a

pre.load means according to the second embodiment of the invention;

Fig.2B is a side view in the direction of arrow 'T' on Fig.22:- and Fig. 24 is cross-

section of the area indicated by the arrow 'F' on Fig- 22.

With reference to figures 1,2a and 3 there is shown a fluid dispensing device 5 for

spraying a fluid into a body cavity comprising a housing 9, a nozz)e 11 Íor insertion

into a body cavity, a fluid discharge device I moveably housed within the housing 9,

the fluid discharge device t having a longitudinal axis and comprising a container 30

Flg.23 is a side view in the direction of arrow 'T" on Fig.22; and Fig. 24 is cross-section of the
area indicated by the arrow "F' on Fig. 22, With reference to figures 1, 2a and 3 there is
shown a fluid dispensing device 5 for spraying a fluid into a body cavity comprising a housing
9, a nozzle 11 for insertion into a body cavity, a fluid discharge device 8 moveably housed
within the housing 9, the fluid discharge device 9 having a longitudinal axis and comprising a
container 30  12  for storing the fluid to be dispensed and a compression pump having a
suction inlet located within the container 30 and a discharge tube 31 extending along the
longitudinal axis for transferring fluid from the compression pump to the nozzle 11 and finger
operable means 20, 21 moveable transversely with respect to the longitudinal axis of the fluid
discharge device to apply a force to the container 30 to move the container 30 along the
longitudinal axis towards the nozzle 11 so as to actuate the compression pump and a pre-load
means 28 to prevent actuation of the compression pump until a pre-determined force is
applied to the finger operable means 20, 21. The finger operable means is in the form of two
opposing levers 20, 21 each of which is pivotaily connected to part of the housing 9 and is
arranged to act upon a base portion 35 of the container 30 so as to urge the container 30
towards the nozzle 11 when the two levers 20, 21 are squeezed together by a user. The fluid
dispensing device 5 comprises of a plastic moulded body 6 and the fluid discharge device 8
and further comprises of a protective end cap (not shown) having an inner surface for
engagement with the body 6 to protect the dispensing nozzle 11.  The body 6 is made from a
plastic material such as polypropylene and defines the housing 9 and the dispensing nozzle
11 so that the housing 9 and the nozzle 11 are made as a single plastic component. The
housing g defines a cavity 10 formed by a front wall, a rear wall and first and second end wails
14a, 14b, The dispensing nozzle 11 is connected to one end of the housing 9, extends away
from the housing 9 and has an extern& tapering form. The discharge outlet from the
compression pump is in the form of the tubular delivery tube 31 and a tubular guide in the
form of an outiet tube 16 is formed within the nozzle 11 to align and locate the delivery tube
31 correctly with respect to the nozzle 11. 
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for storing the fluid to be dispensed and a compression pump having a suction inlet

located within the container 30 and a discharge tube 31 extending along the

longitudinal axis for transferring fluid from the compression pump to the nozzle 11

and finger operable means 20,21 moveable transversely with respect to the

longitudinal axis of the fluid discharge device to apply a force to the container 30 to

move the container 30 along the longitudinal axis towards the nozzle 1l so as to

actuate the compression pump and a preload means 28 to prevent actuation of the

compression pump until a pre-determined force is applied to the finger operable

means 20,21.

The finger operable means is in the form of two opposing levers 20,21 each of

which is pivotally connected to part of the housing 9 and is ananged to act upon a

base portion 35 of the container 30 so as to urge the container 30 towards the nozzle

11 when the two levers 20,21are squeezed together by a user.

The fluid dispensing device 5 comprises of a plastic moulded body 6 and the fluid

discharge device I and further comprises of a protective end cap (not shown) having

an inner surface for engagement with the bod¡¡ 6 to protect the dispensing node 1't.

The body 6 is made from a plastic materialsuch as polypropylene and defines the

housing 9 and the dispensing nozzle 11 so that the housing 9 and the nozzle 11 are

made as a single plastic component.

The housing 9 defines a cavity 10 formed by a front wall, a rear wall and first and

second end walls 14a,14b. The dispensing noZe l1 is connected to one end of

the housing 9, extends away from the housing 9 and has an externaltapering form.

The discharge outlet from the compression pump is in the form of the tubular delivery

tube 31 and a tubular guide in the form of an outlet tube 16 is formed within the

nozzle l1 to align and locate the delivery tube 31 correctly with respect to the noz¿le

11.

An annular abutment 17 is formed at the end of the outlet tube 16. The annular abutment 17
defines the entry to an orifice 15 through which fluid can flow in use and is arranged for
abutment with an end of the delivery tube 31. The fluid discharge device 8 has a longitudinal
axis X-X and each of the levers 20, 21 has an abutment surface 22, 23 arranged at an angle 0
to the longitudinal axis X-X of the fluid discharge device 8 for abutment against the base
portion 35 of the container so as to convert a force applied to the levers 20, 21 substantially
transversely to the longitudinal axis X-X of the fluid discharge device 8 into a force along the
longitudinal axis X-X of the fluid discharge device 8. The nozzle 11 has a longitudinal axis that
is aligned with the longitudinal axis X-X of the fluid discharge device 8. This has the
advantage that when the compression pump is actuated the force applied to the tubular
delivery tube 31 is along the axis of the tubular delivery tube 31 and no bending or deflection
of the delivery tube 31 will occur due to the applied force. At least part of the surface of the
base portion 85 of the container 30 is inclined at an angle with respect to the longitudinal axis
X-X of the fluid discharge device 8 so as to form an inclined surface, the or each inclined
surface being arranged to be acted upon by the fevers 20, 21 so as to convert a force applied
to the levers 20, 21 substantially transversely to the longitudinal axis X-X of the fluid discharge
device 8 into a force along the longitudinal axis X-X of the fluid discharge device 8. Although
in the disclosed embodiment both the levers and the container have surfaces inclined to the
longitudinal axis of the fluid discharge device this need not be the case. Only the container or
the levers need have an inclined surface or some other arrangement to apply the force from
the levers to the container could be used. The base portion 35 of the container 30 has two
inclined surfaces 37, 38 each arranged for co-operation with a respective one of the levers 20,
21.  However it will be appreciated that the inclined surface of the base portion of the
container could be a conical, frusto-conical or part spherical surface.  14 
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An annular abutment 17 is formed at the end of the outlet tube 16. The annular

abutment 17 defines the entry to an orifice 15 through which fluid can flow in use and

is arranged for abutment with an end of the delivery tube 31.

The fluid discharge device I has a longitudinal axis X-X and each of the levers 20,

21 has an abutment surface 22,23 arranged at an angle 0 to the longitudinalaxis X-

X of the fluid discharge device 8 for abutment against the base portion 35 of the

container so as to convert a force applied to the levers 20,2l substantially

transversely to the longitudinal axis X-X of the fluid discharge device 8 into a force

along the longitudinal axis X-X of the fluid discharge device 8-

The nozzle 1l has a longitudinal axis that is aligned with the longitudinal axis X-X of

the fluid discharge device 8. This has the advantage that when the compression

pump is actuated the force applied to the tubutar delivery tube 31 is along the axis of

the tubular delivery tube 31 and no bending or deflection of the delivery tube 31 will

occur due to the applied force.

At least part of the surface of the base portion 35 of the container 30 is inclined at an

angle with respect to the longitudinal axis X-X of the fluid discharge device B so as to

form an inclined surface, the or each inclined surface being ananged to be acted

upon by the levers 20,21 so as to convert a force applied to the levers 20,21

substantíally transversely to the longitudinal axis X-X of the fluid discharge device 8

into a force along the longitudinal axis X-X of the fluid discharge device 8.

Although in the disclosed embodiment both the levers and the container have

surfaces inclined to the longitudinal axis of the fluid discharge device this need not

be the case. Only the contalner or the levers need have an inclined surface or some

other anangement to apply the force from the levers to the container could be used.

The base portion 35 of the container 30 has two inclined surfaces 37, 38 each

ananged for co-operation with a respective one of the levers 20,21.

However it will be appreciated that the inclined surface of the base portion of the

container could be a conical, frusto-conical or part spherical surface.

The inclined surface 37 is arranged to co-operate with the abutment surface 22 and the
inclined surface 38 is arranged to co-operate with the abutment surface 23. The abutment
surface 22 is formed by an edge of a web 24 formed as part of the Lever 20 and the abutment
surface 23 is formed by an edge of a web 25 formed as part of the lever 21. In the
arrangement shown in Fig 2A, the pre-loading means is interposed between the levers 20, 21
and the container and as shown is in the form of small step 28 formed near to the end of each
abutment surface 22, 23. in the ready for use position this lies against a side of the container
30 at the juncture of the side of the container with the base portion 35. The purpose of this
step 28 is to prevent the levers 20, 21 from moving the container 30 until more than a
pre-determined force has been applied to the levers 20, 21.  The step 28 formed on each
lever 2Q21 must be ridden over by the container 30 before the compression pump can be
actuated. The step 28 is over-ridden when the pre-determined force is applied to each lever
2021 and once this pre-determined force is exceeded the pressure being applied to the levers
20, 21 is such that the container 30 is very rapidly moved towards the nozzle 11, This
prevents the levers 20, 21 being slowly squeezed together which will not produce a uniform
spray and if done very slowly will merely cause the fluid to ddbble out of the nozzle 11.  Fig.
28 shows an alternative arrangement in which the pre-load means comprises of a detent or
protuberance 29 formed on the container 30 and complementary recess 27 formed on each
lever 20,21. The size of the detent 29 is such that they are able to ride out of the recess 27
when the pre-determined force is applied to each lever 20, 21, It will be appreciated that In
other alternatives, the recess could be formed in the container and the detent could be formed
on the levers. Each of the levers 20, 21 is pivotally connected to part of the housing 9 by a
respective living hinge. In the embodiment shown each of the levers 20, 21 is pivotally
connected to a respective one of the two side walls 14a, 14b by a respective riving hinge 20
although other means of pivotal connection could be used.  15 The fluid discharge device 8 is
in most respects conventional and will only be described briefly herein. The fluid discharge
device 8 has a hollow container 30 defining a reservoir containing several doses of the fluid to
be dispensed and the compression pump that is attached to a neck 34 of the container 30. 
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The inclined surface 37 is arranged to co-operate with the abutment surface 22 and

the inclined surface 38 is arranged to co-operate with the abutment surface 23.

The abutment surface 22isformed by an edge of a web 24 formed as part of the

lever 20 and the abutment surface 23 is formed by an edge of a web 25 formed as

part of the lever 21.

ln the arangement shown in Fig 2A, the pre-loading means is interposed between

the levers 20,21and the container and as shown is in the form of small step 28

formed near to the end of each abutment surface 22,23. ln the ready for use

position this lies against a side of the container 30 at the juncture of the side of the

container with the base portion 35. The purpose of this step 28 is to prevent the

levers 20,2'l from moving the container 30 until more than a pre-determined force

has been applied to the levers 20,21.

The step 28 formed on each lever 20,21 must be ridden over by the container 30

before the compression pump can be actuated. The step 28 iS over-ridden when the

pre-determined force is applied to each lever2O,21and once this predetermined

force ls exceeded the pressure being applied to the levers 20,21 is such that the

conta¡ner 30 is very rapidly moved towards the nozzle 11. This prevents the levers

20,21 being slowly squeezed together which will not produce a uniform spray and if

done very slowly will merely cause the fluid to dribble out of the nozle 11.

Flg. 28 shows an altemative anangement in which the pre-load means comprises of

a detent or protuberance 29 formed on the container 30 and complementary recess

27 îormed on each lever 20,21. The size of the detent 29 is such that they are able

to ride out of the recess 27 when the predetermined force is applied to each lever

20,21. lt witl be appreciated that in other altematives, the recess could be formed in

the container and the detent could be formed on the levers.

Each of the levers 20,21 is pivotally connected to part of the housing 9 by a

respective living hinge. ln the embodiment shown each of the levers 20.21 is

pivotally connected to a respective one of the two síde walls l4a, 14b by a

respective living hinge 26 although other means of pivotal connection could be used.

The container 30 as shown is made from a translucent or transparent ptastics material
however it will be appreciate that it could be made from other translucent or transparent
materials such as glass. The compression pump includes a plunger (not shown) slidingiy
engaged within a pump casing that defines a chamber (not shown) sized to accommodate a
singte dose of fluid. The plunger is attached to the tubular delivery tube 31 that is arranged to
extend from one end of the pump for co-operation with the outlet tube 16 of the dispensing
nozzle 11. The plunger includes a piston (not shown) slidably supported in the chamber
formed in the pump casing. The fluid is discharged through a discharge channel defined by
the tubular delivery tube 31 into the orifice 15 of the dispensing nozzle 11. The size of
chamber is such that it accommodates a single dose of fit/id, the diameter of the chamber and
piston combined with the stroke of the plunger being such that a full stroke of the plunger in
the chamber will produce a change in volume equal to a single dose of fluid.  The pump
casing is connected lo the container 30 such that when the piston is moved by a return spring
of the pump (not shown) into a start position a new dose of fluid is drawn into the cylinder via
the suction inlet in the form of a pick-up tube from the container 30 ready for discharge.
Operation of the fluid dispensing device is as follows.  16 container 30 is abutting with the
steps 28 a user first grasps the fluid dispensing device 5 by the two levers 20, 21. Provided
that only a light pressure is applied to the levers 20, 21 no fluid will be discharged and the
user is able to manoeuvre the dispensing nozzie 11 of the fluid dispensing device 5 into the
body orifice into which fluid is required to be dispensed. This is because of the presence of
the pre-toading means formed in alternative embodiments, by the steps 28 of Fig 2A or the
detentsffecesses 29, 27 arrangement of Fig 2F3. If the user then squeezes the two levers 20.
21 together with increasing force the pre-determined force required to cause the container 30
to ride up over the steps 28 (or detentsirecesses 29, 27) win be attained and the interaction of
the abutment surfaces 22, 23 with the inclined surfaces 37, 38 will then cause the container
30 to be moved rapidly towards the nozzle 11 as indicated by the arrowFig03. 
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The fluid discharge device I is in most respects conventional and will only be

described briefly herein.

The fluid discharge device I has a hollow container 30 defining a reservoir

containing severaldoses of the fluid to be dispensed and the compression pump that

is attached to a neck 34 ol the container 30.

The container 30 as shown is made from a translucent or transparent plastics

material however it will be appreciate that it could be made from other translucent or

lransparent materials such as glass.

The compression pump includes a plunger (not shown) slidingly engaged within a

pump casing that defines a chamber (not shown) sized to accommodate a single

dose of fluid. The plunger is attached to the tubular delivery tube 31 that is arranged

to extend from one end of the pump for co-operation with the outlet tube 16 of the

dispensing nozle 1 1. The plunger includes a piston (not shown) slidably supported

in the chamber formed in the pump casing.

The fluid is dischaçed through a discharge channel defined by the tubular delivery

tube 31 into the orifice l5 of the dispensing nozzle 11.

The size of chamber is such that it accommodates a single dose of fluid, the

diameter of the chamber and piston combined with the stroke of the plunger being

such thal a full stroke of the plunger in the chamber will produce a change in volume

equalto a single dose of fluid.

The pump caslng is connected to the container 30 such that when the piston is

moved by a retum spring of the pump (not shown) ínto a start position a new dose of

fluid is drawn into the cylinder via the suction inlet in the form of a pick-up tube from

the container 30 ready for discharge.

Operation of the fluid dlspensing device is as follows.

From the position shown in Fig. I in which the end portions of the abutment surfaces

22,23 abut gently against the ¡ncl¡ned surfaces 37, 38 of the container 30 and the

However, the abutment between the end of the delivery tube 31 and the annular abutment 17
will prevent movement of the delivery tube 31 in the same direction, This effect of this is to
cause the delivery tube 31 to push the plunger into the pump casing thereby moving the
piston of the pump in the cylinder. This movement causes fluid to be expelled from the
cylinder into the delivery tube 31. The fluid forced into the delivery tube is then transferred into
the orifice 15 from where it is expelled as a fine spray into the body orifice. Upon releasing the
pressure applied to the levers 20, 21 the delivery tube 31 is urged out of the pump casing by
the internal return spring and causes fluid to be drawn up the pick-up tube to re-fill the
cylinder. The container 30 will then be allowed to move back into engagement with the steps
28 formed in the levers 20, 21 ready for the next actuation of the fluid dispensing device 5.
The actuating procedure can then be repeated until all of the fluid in the container has been
used. However, only one or two doses of fluid are normally administered at a time.  17 When
the container is empty a new fluid discharge device 8 is loaded into the housing 9 thereby
restoring the fluid dispensing device 5 into a useable condition. With reference to Figs. 4 and
5 there is shown a fluid dispensing device that is in most respects identical to that previously
described and for which the same reference numerals are used for like components. The
primary difference between the fluid dispensing means shown in Figs. 1 to 3 and that shown
in Figs. 4 and 6 is that the fluid dispensing device 5 in Figs. 4 and 5 uses a second
embodiment of preload means in which the pre-load means 39, 40 is interposed between the
housing 9 and the container 30. 
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container 30 is abutting with the steps 28 a user first grasps the fluid dispensing

device 5 by the two levers 20,21. Provided that only a light pressure is applied to

the levers 20,21no fluid will be discharged and the user is able to manoeuvre the

dispensing nozzle I I of the fluid dispensing device 5 into the body orifice into which

fluid is required to be dispensed. This is because of the presence of the pre-toading

means formed in alternative embodiments, by the steps 28 of Fig 2A orthe
detents/recesses 29, 27 arrangement of Fig2B,.

lf the user then squeezes the two levers 20,21 together with increasing force the
predetermined force required to cause the container 30 to ride up over the steps 28
(or detents/recesses 29,271will be attained and the interaction of the abutment

surfaces 22,23 with the inclined surfaces 37, 38 will then cause the container 30 to
be moved rapidly towards the nozzle 11 as indicated by the arrow 'M' on Fig.3.

However, the abutment between the end of the delivery tube 3l and the annular
abutment 17 will prevent movement of the delivery tube 31 in the same direction.

This effect of this is to cause the delivery tube 3l to push the plunger into the pump

casing thereby moving the piston of the pump in the cylinder. This movement

causes fluid to be expelled from the cylinder into the delivery t¡be 31. The fluid
forced into the delivery tube is then transferred into the orifice 15 from where it is
expelled as a fine spray into the body orifice.

Upon releasing the pressure applied to the levers 20.21the delivery tube 3l is

urged out of the pump casing by the intemal retum spring and causes fluid to be
drawn up the pickup tube to re-fillthe cylinder. The container 30 willthen be
allowed to move back into engagement with the steps 2Sformed in the levers 20.21
ready for the next actuation of the fluid dispensing device 5.

The actuating procedure can then be repeated until all of the fluid in the container
has been used. However, only one or two doses of fluid are normally administered
at a time.

The pre-toad means comprises of two detente 39, 40 formed on the housing 9 for
engagement with part of the container 30. The two detente 39, 40 are disengageable from the
container 30 when the pre-determined force is applied to the finger operable means 20, 21 so
as to allow the compression pump to be actuated. Each of the detente is in the form of an arm
39, which extends downwardly from the housing 9 for engagement with a corner of the neck
34 of the container 30. A free end of each arm 39 has a step 40 formed therein, which prior to
actuation is in abutting contact with the neck 34 of the container 30. Operation of the fluid
dispensing device is as follows. From the position shown in Fig, 4 in which the end portions of
the abutment surfaces 22. 23 abut gently against the inclined surfaces 37, 38 of the container
30 and the container 30 is abutting with the steps 40 a user first grasps the fluid dispensing
device 5 by the two levers 20, 21. Provided that only a light pressure is applied to the levers
20, 21 no fluid will be discharged and the user is able to manoeuvre the dispensing nozzle 11
of the fluid dispensing device 5 into the body orifice into which fluid is required to be
dispensed. This is because of the presence of the pre-loading means formed by the steps 40
and the arms 39 which prevent movement of the container towards the nozzle.  18  If the user
then squeezes the two levers 20, 21 together with increasing force the arms 39 will begin to
bow outwardly until when the pre-determined force is reached the neck 34 of the container 30
is able to disengaged itself from the steps 40 and the interaction of the abutment surfaces 22,
23 with the inclined surfaces 37, 38 wit' then cause the container 30 to be moved rapidly
towards the nozzle 11.  However, as previously described the abutment between the end of
the delivery tube 31 and the annular abutment 17 will prevent movement of the delivery tube
31 in the same direction thereby causing the compression pump to be actuated as the
delivery tube 31 is pushed into the container 30. This movement causes fluid to be expelled
from the container 30 into the delivery tube 31and then into the orifice 15 from where it is
expelled as a fine spray into the body orifice. Upon releasing the pressure applied to the
levers 20, 21 the delivery tube 31 is urged out of the container 30 causing fluid to re-fill the
pump. The container 30 will then move back into engagement with the steps 40 formed in the
arms 39 ready for the next actuation of the fluid dispensing device 5. 
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When the container is empty a new fluid díscharge device I is loaded into the

housing g thereby restoring the fluid dispensing device 5 into a useable condition.

W¡h reference to Figs. 4 and 5 there is shown a fluid dispensing device that is in

most respects identical to that previously described and forwhich the same

reference numerals are used for like components.

The primary difference between the fluid dispensing means shown in Figs. 1 to 3 and

that shown in Figs. 4 and 5 is that the fluid dispensing device 5 in Figs. 4 and 5 uses

a second embodiment of preJoad means in which the pre-load means 39, 40 is

interposed between the housing 9 and the container 30.

The pre-toad means comprises of two detents 39, 40 formed on the housing I for

engagement with part of the container 30. The two detents 39, 40 are

diseirgageable from the container 30 when the pre-determined force is applied to the

finger operable means 20,21 so as to allow the compression pump to be actuated.

Each of the detents is in the form of an arm 39, which extends downwardly from the

housing 9 for engagement with a comer of the neck 34 of the container 30. A free

end of each arm 39 has a step 40 formed therein, which prior to actuation is in

abutting contact with the neck 34 of the container 30.

Operation of the fluid dispensing device is as follows.

From the position shown in Fig.4 in which the end portions of the abutment surfaces

22,29 abut gently against the inclined surfaces 37, 38 of the container 30 and the

contalner 30 ls abutting with the steps 40 a user first grasps the fluid dispensing

device 5 by the two levers 20,21. Provlded that only a light pressure is applied to

the levers 20,21 no fluíd will be discharged and the user is able to manoeuvre the

dispensing nozzle 11 of the fluid dispensing device 5 into the body orifice into which

fluid is required to be dispensed. This is because of the presence of the pre-loading

means formed by the steps 40 and the arms 39 which prevent movement of the

container lowards the nozzle.

The actuating pnecedure can then be repeated until all of the fluid in the container has been
used. However, only one or two dose volumes of fluid are normally administered at a time.
With reference to Figs. 6 to 8 there is shown a fluid dispensing device that is in most respects
identical to that previously described with respect to Figs. 1 to 3 and for which the same
reference numerals are used for like components. The primary difference between the fluid
dispensing means shown in Figs. 1 to 3 and that shown In Figs. 6 to 8 is that the fluid
dispensing device 6 in Figs. 6 lo 8 uses a third embodiment of pre-load means in which the
pre-load means 41, 42, 43 is interposed between the container 30 and the discharge tube 31,
This embodiment has the advantage that it can be used irrespective of the mechanism used
to actuate the pump.  19 The pre-load means comprises of a step 41 formed on the discharge
tube 31 and two latching members in the form of arms 42 attached by a collar 43 to the neck
34 of the container 30. The step 41 is formed by a rib 44 extending circumferentiaily around
the discharge tube 31 and positioned such that when the pump is actuated the rib 44 does not
prevent travel of the discharge tube 31 into the container 30. The arrangement is such that,
when the pre-determined force is applied to the finger operable means in the form of the
levers 20, 21, the latching members or arms 42 are able to ride over the step 41 so as to aiiow
the compression pump to be actuated but when a force below the pre-determined force is
applied the interengagement of the arms 42 with the step 41 prevents the discharge tube 31
from moving into the container 30.  Operation of the fluid dispensing device is as previously
described and provided that only a light pressure is applied to the levers 20, 21 no fluid will be
discharged and the user is able to manoeuvre the dispensing nozzle 11 of the fluid dispensing
device 5 into the body orifice into which fluid is required to be dispensed. This is because of
the presence of the pm-loading means formed by the step 41 and the arms 42 which prevent
movement of the container 30 towards the nozzle 11. 
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lf the user then squeezes the two levers 20,21 together with increasing force the

arms 39 will begin to bow outwardly until when the predetermined force is reached

the neck 34 of the container 30 is able to disengaged itself from the steps 40 and the

interaction of the abutment surfaces 22,23 with the inclined surfaces 37, 38 willthen

cause the container 30 to be moved rapidly towards the nozzle 11.

However, as previously described the abutment between the end of the delivery tube

31 and the annular abutment 17 will prevent movement of the delivery tube 31 in the

same direction thereby causing the compression pump to be actuated as the delivery

tube 31 is pushed into the container 30. This movement causes fluid to be expelled

from the container 30 into the delivery tube 3land then into the orifice 15 from where

it is expelled as a fine spray into the body orifice.

Upon releasing the pressure applied to the levers 20.21 the delivery tube 31 is

urged out of the container 30 causing fluid to re-fill the pump. The container 30 will

then move back into engagement with the steps 40 formed in the arms 39 readyfor

the next actuation of the fluid dispensing device 5.

The actuating procedure can then be repeated until all of the fluid in the container

has been used. However, only one or two dose volumes of fluid are normally

administered at a time.

With reference to Fþs. 6 to I there is shown a fluid dispensing device that is in most

respects identicalto that previously described with respect to Figs. I to 3 and for

which the same reference numerals are used for like components.

The primary difference between the fluid dispensing means shown in Figs. 1 to 3 and

that shown in Figs. 6 to I is that the fluid dispensing device 5 in Fþs. 6 to I uses a

third embodiment of pre'load means in which the pre-load means 41,42. 43 is

interposed between the container 30 and the discharge tube 31.

This embodiment has the advantage that it can be used irrespective of the

mechanism used to actuate the pump.

If the user then squeezes the two levers 20, 21 together with increasing force the arms 42 will
begin to bow until when the pre-determined force is reached the sans 42 are able to
disengage themselves from the step 41 and the interaction of the abutment surfaces 22, 23
with the inclined surfaces 37, 38 will then cause the container 30 to be moved rapidly towards
the nozzle 11. This movement causes fluid to be expelled from the container 30 into the
delivery tube 31 and then into the orifice 15 from where it is expelled as a fine spray into the
body orifice. Upon releasing the pressure applied to the levers 20, 21 the delivery tube 31 is
urged out of the container 30 causing fluid to re-fill the pump. The container 30 will then move
back allowing the arms 42 to re-engage with the step 41 ready for the next actuation of the
fluid dispensing device 5.  20  The actuating procedure can then be repeated untii all of the
fluid in the container has been used. However, only one or two doses of fluid are normally
administered at a lime. It will be appreciated that alternatively, the pre-load means may
comprise of a recess formed on the discharge tube 31 and at least one latching member or
arm attached to the container 30, the arrangement being such that, when the pre-determined
force is appiied to the finger operable means in the form of the levers 20, 21 the or each
latching member is able to ride out of the recess so as to allow the compression pump to be
actuated. With reference to Figs. 9 and 10 there is shown a fluid dispensing device 105 which
is in many respects similar to that previously described but instead of direct actuation of the
fluid discharge device by the levers, the finger operable means in the form of two lever 120,
121 are used to apply a force to an actuating means 122a, 122b: 132, 132a, 132b used to
move a container 30 towards a noz-4e 111 so as to actuate the pump. For similar parts the
same reference numerals will be used to those previously used in respect of Figs. 1 to 3  The
actuating means 122a, 122b, 132, 132a, 132b is connected to a neck 34 of the container 30.
The fluid dispensing device 105 for spraying a fluid into a body cavity comprises a housing 9,
a nozzle 11 for insertion into a body cavity and a fluid discharge device 8 moveably housed
within the housing 9, The fluid discharge device 8 comprises of a container 30 for storing the
fluid to be dispensed and a compression pump having a suction inlet located within the
container 30 and a discharge outlet 31 at one end of the container 30 for transferring fluid
from the pump to the nozzle 11. 
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The pre-toad means comprises of a step 41 formed on the discharge tube 31 and

two latching members in the form of a¡ms 42 attached by a collar 43 to the neck 34

of the container 30. The step 4l is formed by a rib 44 extending circumferentially

around the discharge tube 31 and positioned such that when the pump is actuated

the rib 44 does not prevent travel of the discharge tube 31 into the container 30.

The anangement is such that, when the predetermined force is applied to the flnger

operabte means in the form of the levers 20,21, the lalching members or arms 42

are able to ride over the step 4l so as to allow the compression pump to be actuated

but when a force below the pre-determined force is applied the interengagement of

the arms 42withthe step 41 prevents the discharge tube 31 from moving into the

container 30.

Operation of the fluid dispensing device is as previously described and provided that

only a light pressure is applied to the levers 20,21no fluid will be discharged and the

user is able to manoeuvre the dispensing nozle 11 of the fluid dispensing device 5

into the body orifice into which fluid is required to be dispensed. This is because of

the presence of the preJoading means formed by the step 41 and the a¡ms 42 which

prevent movement of the container 30 towards the nozJe 11-

lf the user then squeezes the two levers 20,21together with increasing force the

arms42will begin to bow untilwhen the predetermined force is reached the arms

42 a¡e able to disengage themsetves from the step 4l and the interaction of the

abutment surfaces 22,23with the inclined surfaces 37, 38 willthen cause the

container 30 to be moved rapldly towards the noz)e 11-

This movement causes fluid to be expelled from the container 30 into the delivery

tube 3land then into the orilice 15 from where it is expelled as a fine spray into the

body orifice.

Upon releasing the pressure applled to the levers 20,21 the delivery tube 31 is

urged out of the container 30 causing fluid to re-fillthe pump. The container 30 will

then move back allowing the arms 42 to re-engage with the step 41 ready for the

next actuation of the fluld dispensing device 5.

A finger operable means in the form of the two levers 120, 121 is provided to apply a force to
the container 30 to move the container 30 towards the nozzle 11 so as to actuate the pump,  2
2. The two opposing levers 120, 121 are pivotally supported within the housing 9 and are
driveably connected to the container 30 by means of the actuating means so as to urge the
container 30 towards the nozzle 11 when each lever 20, 21 is rotated by a user and in
practice the two levers 120, 121 are squeezed together by a user. That is to say, squeezing
the two levers 120, 121 together causes the container 30 to be moved towards the nozzle 11.
In more detail, the fluid dispensing device 5 comprises of a housing assembly and the fluid
discharge device 8. The housing assembly comprises of the housing 9 for moveably
supporting the fluid discharge device 8, a body 6 having the nozzle 11 extending therefrom
and the two levers 120, 121 pivotally supported within the housing 9. The body 6 and the
nozzle 11 are made as a single part from a plastic material such as polypropylene and the
body 6 is adapted at a lower end for engagement with an upper end of the housing 9. The
body 6 and the housing 9 are fixed together by any suitable means. The housing 9 defines a
cavity 10 formed by a front wall, a rear wall and first and second end walls 14a, 14h. The
discharge outlet from the pump is in the form of a tubular delivery tube 31 and a tubular guide
in the form of an outlet tube 16 is formed within the norle 11 to align and locate the delivery
tube 31 correctly with respect to the nozzle 11. An annular abutment 17 is formed at the end
of the outlet tube 16. The annular abutment 17 defines the entry to an orifice 15 through which
fluid can flow in use and is arranged for abutment with an end of the delivery tube 31. 
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The actuating procedure can then be repeated until all of the fluid in the container

has been used. However, only one or two doses of fluid are normally administered

at a time.

It willbe appreciated that alternatively, the pre{oad means may comprise of a recess

formed on the discharge tube 31 and at least one latching member or arm attached

to the container 30, the arrangement being such that, when the pre-detennined force

is applied to the finger operable means in the form of the levers 20,21the or each

latching member is able to ride out of the recess so as to allow the compression

pump to be actuated.

With reference to Figs. 9 and 10 there is shown a fluid dispensing device 105 which

is in many respects similar to that previously described but instead of direct actuation

of the fluid discharge device by the levers, the finger operable means in the form of

two lever 120, 121 are used to apply a force to an actuating means 122a, 122b;132,

132a,132b used to move a container 30 towards a nozzle 111 so as to actuate the

pump. For similar parts the same reference numerals will be used to those

previously used in respect of Figs. 1 to 3

The actuating means 122a,122b.132,132a,132b is connected to a neck 34 of the

container 30.

The fluid dispensing device 105 for spraylng a fluid into a body cavity comprises a

houslng 9, a nozz:le 11 for insertion into a body cavity and a fluid discharge device I
moveably housed within the housing 9. The fluid discharge device I comprises of a

container 30 for storing the fluid to be dispensed and a compression pump having a

suct¡on inlet located within the container 30 and a discharge outlet 31 at one end of

the container 30 for transferring fluid from the pump to the nozle 11.

A flnger operable means in the form of the two levers 120,121 is provided to apply a

force to the container 30 to move the container 30 towards the nozzle I I so as to

actuate the pump.

The fluid discharge device 8 has a longitudinal axis co-incident with a longitudinal axis of the
container 30 and a longitudinal axis of the tubular delivery tube 31. The nozzle 11 has a
longitudinal axis which is aligned with the longitudinal axis of the fluid discharge device 8 so
that when the pump is actuated the force applied to the tubular delivery tube 31 is along the
longitudinal axis of the tubular delivery tube 31  22 and no bending or deflection of the delivery
tube 31 will occur due to the appried force.  Each of the first and second levers 120, 121 is
driveably connected to the container 30 near to said one end of the container 30 where the
container terminates In a neck 34. To form the driveable connection each of the first and
second levers 120:121 has a pair of toothed portions 122a, 122b for engagement with a
respective toothed rack 132 attached to the container 30 and in particular to the neck portion
34 of the container 30. Each of the racks 132 is arranged so as to extend parallel to the
longitudinal axis of the container 30. Each of toothed racks 132 has two sets of opposed
teeth, a first set of teeth 132a for engagement with the first lever 120 and a second set of
teeth 132b for engagement with the second lever 121. The neck portion 34 of the container 30
has a cylindrical outer surface and the two toothed racks 132 are arranged on opposite sides
of the neck portion 34 so that the two toothed racks 132 are arranged diametrically opposite
with respect to the neck portion 34.  Each of the toothed racks 132 is connected to a collar
140 used to attach the toothed racks 132 to the neck portion 34 of the container 30. It win be
appreciated that the levers 120, 121 can be pivotally attached to the housing 9 in any
convenient manner or that each lever 120, 121 could be pivotaliy supported within the housing
9 by a pivotal connection between each lever 120, 121 and the body member 6. 
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The two opposing levers 120,121are pivotally supported within the housing 9 and

are driveabty connected to the container 30 by means of the actuating means so as

to urge the container 30 towards the nozzle 11 when each lever 20,21 is rotated by

a user and in practice the two levers 12O,121are squeezed together by a user.

That is lo say, squeelng the two levers 120,121together causes the container 30

to be moved towards the nozzle 11.

ln more detail, the fluid dispenslng device 5 comprises of a housing assembly and

the fluid discharge device 8. The housing assembly comprises of the housing 9 for

moveabty supporting the fluid discharge device B, a bocly 6 havlng the nozzle 11

extending therefrom and the two levers 120,121pivotally supported within the

housing 9.

The body 6 and the nozzle 11 are made as a single part from a plastic material such

as polypropylene and the body 6 is adapted at a lower end for engagement with an

upper end of the housing 9. The body 6 and the housing 9 are fixed together by any

suitable means.

The housing 9 defìnes a cavity 10 formed by a front wall, a rear wall and first and

second end walls 14a,14b.

The discharge outlet from the pump is in the form of a tubular delivery tube 31 and a

tubular guide in the form of an outlet tube 16 is formed within the nozzle 11 to align

and locale the delivery tube 31 conectly with respect to the nozle 11.

An annular abutment 17 is formed at the end of the outlet tube 16. The annular

abutment 17 defìnes the entry to an orifice 15 through which fluid can flow in use and

is arranged for abutment with an end of the delivery tube 31.

The fluid discharge device 8 has a longitudinal axis co{nddent with a longitudinal

axis of the container 30 and a longitudinal axls of the tubular delivery tube 31. The

notzle 11 has a longitudinal axis which is aligned with the longitudinal axis of the

fluid discharge device I so that when the pump is actuated the force applied to the

tubular delivery tuþe 31 is along the longitudinal axis of the tubular delivery tube 31

The fluid discharge device 8 is as has previously been described and will not be described
again other than to mention that actuation of the pump occurs when the discharge tube 31 is
pushed into the container 30.  23 The fluid dispensing device 105 is fitted with a pre-load
means according to the second embodiment of the invention, that is to say, the pre-load
means 144 is interposed between the housing 9 and the container 30.  The pre-load means
comprises of a detent In the form of a circumferentially extending rib 144 formed on the
container 30 for engagement with part of the housing 9. The rib 144 is arranged for
engagement with two Inwardly extending fingers 147a, 147b formed in the side walls 14a, 14b
of the housing 9. Each of the fingers 147a, 147b is attached to the respective side wait 14a,
14b be a living hinge such that movement of the fingers 147a, 147h towards the nozzle is
prevented but pivoting of the fingers 147a, 147b relative to the housing 9 is possible when
they are urged away from the nozzle 11. This provides a resistance to passage of the rib 144
if the container 30 is moved towards the nozzle 11 but offers little to resistance to passage of
the rib 144 if the container is moving away from the nozzle 11. Therefore, the detent or rib 144
is disengageable from the housing 9 or more specifically the fingers 147a, 147b when a
pre-detemiined force is applied to the finger operable means 120, 121 so as to allow the
compression pump to be actuated. Operation of the fluid discharge device 105 is as follows.
First, a user must grasp the fluid dispensing device 105 by the two levers 120, 121, provided
that only a light pressure is applied to the levers 120, 121 no fluid MI be discharged due to the
interaction between the rib 144 and the two fingers 147a, 14713 and the user is able to
manoeuvre the dispensing nozzle 11 of the fluid dispensing device 5 into the body orifice into
which fluid is required to be dispensed, if the user then squeezes the two levers 120, 121
together with increasing force eventually a pre-determined force will be reached at which point
the rib 144 is able to disengage with the housing 9 by riding over the fingers 147a, 147b and
the interaction of the toothed portions 22a, 22b with the racks 32 will then cause the container
30 to be moved rapidly towards the nozzle 11.  24 
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and no bending or deflection of the delivery tube 3l will occur due to the applied

force.

Each of the first and second levers 120, 121 is driveably connected to the container

30 near to said one end of the container 30 where the container terminates ln a neck

u.

To form the driveable conneclion each of the first and second levers 120J21has a
pair of toothed portions 122a,122btor engagement with a respectlve toothed rack

132 attached to the container 30 and in particular to the neck portlon 34 of the

container 30. Each of the racks 132 is ananged so as to extend parallel to the

longitudinalaxis of the container 30.

Each of toothed racks 132 has two sets of opposed teeth, a first set of teeth 132a for

engagement with the first lever 120 and a second set of teeth 132b for engagement

with the second lever 121.

The neck port¡on 34 of the container 30 has a cylindrical outer surface and the two

toothed racks 132 are ananged on opposite sides of the neck portion 34 so that the

two toothed racks 132 are arranged diametrically opposite with respect to the neck

portion 34.

Each of the toothed racks 132 is connected to a collar 140 used to attach tho toothed

racks 132 to the neck portion 34 of the container 30.

It will be apprec¡ated that the levers 120,121can be pivotally attached to the

housing 9 in any convenient manner or that each lever 12O, 121 could be pivotally

supported within the housing 9 by a pivotal connection between each lever 120,121

and the body member 6.

The fluid discharge device I is as has previously been described and will not be

described again other than to mention that actuation of the pump occurs when the

discharge tube 31 is pushed into the container 30.

However, because the end of the delivery tube 31 is in abutting contact with the annular
abutment 17, the delivery tube 31 cannot move in the same direction. The effect of this is to
cause the delivery tube 31 to be pushed into the container causing fluid to be expelled from
the delivery tube 31 into the orifice 15 from where it is expelled as a fine spray into the body
orifice, At the end of the delivery stage when the fluid discharge device has been discharged
the two levers 120, 121 have been rotated so that they lie dose to or flush with the side walls
14a, 14b as shown in Fig.10. Upon releasing the pressure applied to the levers 120, 121 the
delivery tube 31 is urged out of the pump casing by an internal return spring and causes fluid
to be drawn up to re-fill the pump. The actuating procedure can then be repeated until all of
the fluid in the container has been used, However, only one or two volumes of fluid are
normally administered at a time. When the container is empty a new fluid discharge device 8
is loaded into the housing 9 thereby restoring the fluid dispensing device 105 into a useable
condition. With reference to Figs. 11 and 12 there is shown a fluid dispensing device 166
which is in many respects similar to that shown in Figs.1 to 3 but in which a single lever 170 is
used to apply a force to an actuating means 176 used to move a container 130 towards a
nozzle 111 and actuate a compression pump. The lever 170 is pivotaliy supported at a lower
end within a housing 109 and the actuating means 176 is connected to a neck 129 of the
container 130 by a collar 140. The fluid dispensing device 165 is fitted with a fourth
embodiment of a pre-load means in which the preload means 150, 162, 153 is interposed
between the housing 109 and the lever 170. The pre-load means comprises of a detent in the
form of a tooth 150 formed on the housing 109 for engagement with the lever 170. The tooth
150 is formed at the end  25 
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The fluid dispensing device 105 is fitted with a pre-load means according to the

second embodiment of the invention, that is to say, the pre-load means 144 is

interposed between the housing 9 and the container 30.

The pre1oad means comprises of a detent ln the form of a circumferentially

extending rib 144 formed on the container 30 for engagement with part of the

housing g. The nb 144 is arranged for engagement with two inwardly extending

fingers 147a, 147b formed in the side walls '14a, 14b of the housing 9. Each of the

fingers 147a,147b is attached to the respective side wall 14a,14b be a livlng hinge

such that movement of the fingers 147a,147btowards the nozzle is prevented but

pivoting of the fingers 147a,147b relative to the housing 9 is possible when they are

urged away from the nozle 11. This provides a resistance to passage of the rib 1M

if the container 30 is rnoved towards the nozzle 11 but offers little to resistance to

passage of the rib 144 if the container is moving away from the nozle 11 .

Therefore, the detent or nb 144 is disengageable from the housing 9 or more

specifically the fingers 147a,147b when a predetermined force is applied to the

finger operabte means 120,121so as to allow the compression pump to be

actuated.

Operation of the fluid discharge device 105 is as follows.

First, a user must grasp the fluid dispensing device 105 by the two levers 120,121,

provided that only a light pressure is apptied to the levers 12O,121no fluid will be

discharged due to the interaction between the rib lM and the two fingers 147a,147b

and the user is able to manoeuvre the dispensing nozzle 1 1 of the fluid dispensing

device 5 into the body orifice into which fluid is required to be dispensed. lf the user

then squeezes the two levers 120,'l2l together with increasing force eventually a

pre-determined force will be reached at which point the rib 144 is able to disengage

with the housing 9 by riding over lhe fingers 147a, 147b and the interaction of the

toothed portions 22a,22b with the racks 32 will then cause the container 30 to be

moved rapidly towards the nozzle 11.

of an arm 152 formed as an integral part of the housing 109 and the lever 170 has a
complementary rib 153 formed thereon for engagement with the tooth 150. The detent or
tooth 150 is disengageable from the rib 163 on the lever 170 when a pre-determined force is
applied to the lever 170 so as to allow the compression pump to be actuated.  in more detail
the fluid dispensing device 165 comprises of a body structure including the housing 109, the
nozzle 111 extending out from an upper end of the housing 109 for insertion into a body cavity
and a fluid discharge device 108 moveably housed within the housing 109. The fluid
discharge device 108 comprises of the container 130 for storing the fluid to be dispensed and
the compression pump having a suction inlet located within the container 130 and a discharge
outlet 131 for transferring fluid from the pump to the nozzle 111.  The lever 170 is pivotally
supported at a lower end within the housing 109 and the actuating means is connected to the
neck 129 of the container 130 by a collar 140 engaged With the neck 129 of the container
130. The body structure comprises of a two-pad plastic housing 109 and a plastic body
member 106 both of which are moulded from a suitable plastic material such as
polypropylene. The nozzle 111 is formed as an integral part of the body member 106 and the
body member 106 is fastened to the housing 109 so that the nozzle 111 projects from the
upper end of the housing 109. The housing 109 has an aperture formed in a side wall 114
from which, in use, a part of the lever 170 projects. The part of the lever 170 that projects from
the aperture is a ribbed finger grip 146.  26  The discharge outlet from the pump is in the form
of a tubular delivery tube 131 and a tubular guide in the form of an outlet tube 116 is formed
within the nozzle 111 to align and locate the delivery tube 131 correctly with respect to the
nozzle 111. 
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However, because the end of the delivery tube 31 is in abutting contact with the

annular abutment 17, the delivery tube 31 cannot move in the same direction. The

effect of this is to cause the delivery tube 31 to be pushed into the container causing

fluid to be expelled from the del¡very tube 31 into the orif¡ce 15 from where it is

expelled as a fine spray into the body oriflce.

At the end of the delivery stage when the fluid discharge device has been discharged

the two levers 120,121have been rotated so that they lie close to or flush with the

side walls 14a,14b as shown in Fig.10.

Upon releasing the pressure applied to the levers 120,121the delivery tube 31 is

urged out of the pump casing by an intemal retum spring and causes fluid to be

drawn up to re-fillthe pump.

The actuating procedure can then be repeated until all of the fluid in the container

has been used. However, only one ortwo volumes of fluid are normally

administered at a time.

When the container is empty a new fluid discharge device 8 is loaded into the

housing 9 thereby restoring the fluid dispensing device 105 into a useable condition.

With reference to Figs. 11 and l2 there is shown a fluid dispensing device 165 which

is in many respects similar to that shown in Figs.1 to 3 but in which a single lever

170 is used to apply a force to an actuating means 176 used to move a container

130 towards a nozzle 111 and actuate a compression pump. The lever 170 ls

pivotally supported at a lower end within a housing 109 and the actuating means 176

is connected to a neck 129 of the container 130 by a collar 140.

The fluid dispensing device 165 is fitted with a fourth embodiment of a pre-load

means in which the preJoad means 150,152,153 is interposed between the

housing 109 and the lever 170.

The pre-load means comprises of a detent in the form of a tooth 150 formed on the

housing 109 for engagement with the lever 170. The tooth 150 is formed at the end

An annular abutment 117 is formed at the end of the outlet tube 116. The annular abutment
117 defines the entry to an orifice 115 through which fluid can flow in use and is arranged for
abutment with an end of the delivery tube 131.  The fluid discharge device 108 is in most
respects conventional and is as previously described herein. The collar 140 is connected to
the neck 129 of the container 130 by a snap connection in which the neck 129 has a groove
141 into which the collar 140 Is snap fitted. The toner 140 has a slit 142 in one side that
allows it to be pushed onto the neck 129 and engage with the groove 141. The actuating
means is a resilient flexible member in the form of a leaf spring 176 connected to an upper
end of the lever 170 so as to hold the resilient flexible member 176 in an upwardly bowed
state. However, it wili be appreciated that more than one resilient flexible member could be
used if required. The lower end of the lever 170 is pivotally connected to the housing 109 by
means of a pivot pin 123. The resilient flexible member 176 is operably connected to the neck
129 of the container 130 by abutment of an upper surface of the resilient flexible member 176
against a lower surface 127 of the collar 140, which is attached to the neck 129 of the
container 130. A stop means 125 is provided to limit rotational movement of the lever 170
away from the container 130 so as to maintain the resilient flexible member 176 in a bowed
state. The stop means 125 takes the form of one edge of the aperture through which the lever
170 projects.  27 The resilient flexible member 176 is connected at one end to the upper end
of the lever 170 by engagement with a groove 134 formed in the lever 170 and is connected
at an opposite end to part of the body structure of the fluid dispensing device 165 in the form
of the housing 109 which has a groove 135 formed therein with which the resilient flexible
member 124 is engaged. 
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of an arm 152 formed as an integrat part of the housing 109 and the lever 170 has a

complementary rib 153 formed thereon for engagement with the tooth 150.

The detent or tooth I 50 is disengageable from the rib 153 on the lever 1 70 when a

pre-determined force is applied to the lever 170 so as to allow the compression

pump to be actuated.

ln more detail the fluid dispensing device 165 comprises of a body structure

including the housing 109, the nozle 111 extending out from an upper end of the

housing 109 for insertion into a body cavity and a fluid discharge device 108

moveably housed within the housing 109.

The ftuid discharge device 108 comprises of the container 130 for storing the fluid to

be dispensed and the compression pump having a suction inlet located within the

container 130 and a discharge outlet l3l fortransfening fluid from the pump to the

noz)e 111.

The lever 170 is pivotally supported at a lower end within the housing 109 and the

actuating means is connected to the neck 129 of the container 130 by a collar 140

engagedWith the neck 129 of the container 130.

The body structure comprises of a two-part plastlc housing 109 and a plastic body

member 106 both of which are moulded from a suitable plastic material such as

polypropylene. The nozz:le 111 is formed as an integral part of the body member

106 and the body member 106 is fastened to the housing 109 so that the nozzle 111

projects from the upper end of the housing 109.

The housing 109 has an aperture formed in a side wall 114lrom which, in use, a part

of the lever 170 projects. The part of the lever 170 that projects from the aperture is

a rlbbed finger grip 146.

It will be appreciated that if removed from the fluid dispensing device 165 the resilient flexible
member will return to a flat planar shape as it undergoes no plastic deformation during use but
only elastic deformation. The stop 125 is positioned such that when the lever 120 is displaced
fully from the container 130 so as to rest against the stop 125 the linear distance between the
upper end of the lever 120 and the position of connection of the resilient flexibb member 176
to the housing 109 is less than the unbowed length of the resilient flexible member 176. This
ensures that the flexible member never returns to a flat shape. This is important because the
resilient flexible member must be bowed upwardly to function correctly and if it were to be fully
released there is a possibility that upon re-applying a bad to it would bow downwardly. When
the lever 120 is moved towards the container 130 so as to cause the container 130 to be
moved towards the nozzle 111, the radius of curvature of the bowed resilient flexible member
176 is reduced and the collar 140 Is moved upwardly thereby causing actuation of the pump.
Operation of the fluid dispensing device 165 is as follows. After inserting a fluid discharge
device 108 into the housing 109 the fluid dispensing device is ready for use and the lever 170
will be resting against the end stop 125. To use the fluid dispensing device 165 a user must
first grasp the fluid dispensing device 165 so that contact is made with the lever 170 and in
particular with the ribbed finger grip 146,  28  Provided that only a light pressure is applied to
the lever 170 no fluid will be discharged and the user is able to manoeuvre the dispensing
nozzle 111 of the fluid dispensing device 165 into a body orifice such as a nasal cavity into
which fluid is required to be dispensed. This is because of the presence of the pre-load means
and in particular because the tooth 150 is abutting with the rib 153,. If the user then exerts
more force upon the lever 170 the arm 152 will begin to bend and when the force applied to
the lever 170 reaches a predetermined magnitude the tooth 150 is able to ride over or
become detached from the rib 153 allow the lever 170 to move freely and the interaction of
the resilient flexible member 176 upon the collar 140 will then cause the container 130 to be
moved rapidly towards the nozzle 111. 
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The discharge outlet from the pump is in the form of a tubular delivery tube 131

a tubular guide in the form of an outlet tube f 16 is formed within the nozle 111

align and locate the delivery tube 131 conectly with respect to the nozle 1'11.

An annular abutment 117 is formed at the end of the outlet tube 1 16. The annular

abutment 117 defines the entry to an orifice I l5 through which fluid can flow in use

and is arranged for abutment with an end of the delivery tube 131.

The fluid discharge device 108 is in most respects conventional and is as previously

described herein,

The collar 140 is connected to the neck 129 of the container 130 by a snap

connection in which the neck 129 has a groove 141 into which the collar 140 is snap

fitted. The collar 140 has a slit 142 in one side that allows it to be pushed onto the

neck 129 and engage with the groove 141.

The actuating means is a resilient flexible member in the form of a leaf spring 176

connected to an upper end of the lever 170 so as to hold the resilient flexible

member 176 in an upwardly bowed state. However, it will be appreciated that more

than one resilient flexible member could be used if required.

The lower end of the lever 170 is pivotally connected to the housing 109 by means of

a pivot pln 123.

The resilient flexible member 176 is operably connected to the neck 129 of the

container 130 by abutment of an upper surface of the resilient flexible member 176

against a lower surface 127 oî the collar 140, which is attached to the neck 129 of

the container 130.

A stop means 125 is provided to limit rotational movement of the lever 170 away

from the container 130 so as to maintain the resilient flexible member 176 in a

bowed state. The stop means 125 takes the form of one edge of the aperture

through which the lever 170 projects.

and

to

This causes the delivery tube 131 to be pushed into the container thereby actuating the pump.
Upon releasing the pressure applied to the lever 170, the resilient flexible member 176 will try
to assume is least deformed state and so will urge the lever 170 back upon its stop 125 as
soon as the force is removed from the lever 170 allowing the tooth 150 to re-engage with the
rib 153. The actuating procedure can then be repeated until all of the fluid in the container has
been used. However, only one or two doses of fluid are normally administered at a time,
When the container 130 is empty a new fluid discharge device 108 is loaded into the body
member 106 thereby restoring the fluid dispensing device 165 into a useable condition. With
particular reference to Fig.13 there is shown a fluid dispensing device 205 which is in many
respects similar to that described with respect to Fig.11 but in which two levers 220, 221
pivotally supported at their lower ends are used to move a container 230 forming part of a
discharge device 208 housed within a housing 206 by means of an actuating means in the
form of a flexible member 241 which as  29  shown is formed as a single part with the two
levers 220, 221 but all three parts could he made as separate components. The flexible
member 242 is arranged to act against a collar 240 connected to a neck 229 of the container
230 so that when the two levers are squeezed together the flexible member 241 urges the
container towards a nozzle 211 extending from one end of the housing 206. The movement of
the container 230 towards the nozzle 211 causes relative movement between the container
230 and a discharge tube 231 connected to a pump housed within the container 230 thereby
actuating the pump and causing fluid to be urged out through the discharge tube 231 into an
orifice 215 formed in the nozzle 211 from whence it is dispensed as fine spray. 
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The resilient flexible member 176 is connected at one end to the upper end of the

lever 170 by engagement with a groove 134 formed in the lever 170 and is

connected at an opposite end to part of the body structure of the fluid dispensing

device 165 in the form of the houslng 109 which has a groove 135 formed therein

with which the resilient flexible member 124\s engaged.

It will be appreciated that if removed from the fluid dispensing device 165 the

resilient flexible member will return to a flat planar shape as it undergoes no plastic

deformation during use but only elastic deformation.

The stop 125 is positioned such that when the lever 120 is displaced fully from the

container 130 so as to rest against the stop 125 the linear distance between the

upper end of the lever 120 and the position of connection of the resilient flexible

member 176 to the housing 109 is less than the un-bowed length of the resilient

flexible member 176. This ensures that the flexible member never returns to a flat

shape. This is important because the resitient flexible member must be bowed

upwardly to function conectly and if it were to be fully released there is a possibility

that upon re-applying a load to it would bow downwardly.

When the tever 120 is moved towards the container 130 so as to cause the container

130 to be moved towards the nozzle 111, the radlus of curvature of the bowed

resilient flexible member 176 is reduced and the collar 140 is moved upwardly

thereby causing actuation of the pump.

Operation of the fluid dispensing device 165 is as follows.

After inserting a fluid discharge device 108 ínto the housing 109 the fluid dispensing

device ls ready for use and the lever 170 will be resting against the end stop 125.

To use the fluid dispensing device 165 a user must first grasp the fluid dispensing

device 165 so that contact is made with the lever 170 and in particular with the

ribbed finger grip 146.

The fluid dispensing device 205 is fitted with a fifth embodiment of a pre-load means in which
the pre-load means is interposed between the actuating means 241 and the housing 206. The
pre-load means comprises of two detente 224, 227 formed on part of the actuating means and
in this case on an upper surface of the flexible member 241 for engagement with part of the
housing. As can be seen, each of the detents 224, 227 is located such that when the levers
220, 221 are in a rest position they abut iightly against an adjacent outer surface of the
housing 206. When a small force is applied to the two levers 220, 221 the pump is not
actuated because the detente 224, 227 prevent the flexible member from moving but when a
force of a predetermined magnitude is applied to the levers 220, 221 it is sufficient to cause
the detents 224, 227 to disengage from the housing so as to allow the compression pump to
be actuated. Because of the presence of the detents 224, 227 it is ensured that the container
230 is not moved until sufficient force is applied to the levers 220, 221 to cause rapid
movement of the container 230 towards the nozzle 211 and guarantee that an effective spray
is produced. It wifi be appreciated that alternatively, the pre-load means could comprise of at
/east one detent formed on pad of the housing for engagement with a complementary recess
formed on part of the actuating means. In which case, each detent would he  30
disengageable from its respective recess when the pro-determined force is applied to each
lever so as to allow the compression pump to be actuated. With reference to Figs 14 to 17
there is shown a fluid dispensing device 305 that is in many respects similar to those
previously described.  The fluid dispensing device 305 comprises of a body 306 forming a
nozzle 311 and a housing 309. A fluid discharge device 308 is housed within the housing 309.
The fluid discharge device 308 comprises of a container 330 in which is fitted a compression
pump (not shown) and a discharge tube 331 extending from one end of the container 330 for
abutment against the nozzle 311. When the discharge tube 331 is moved into the container
330 the pump is actuated and fluid is urged out of the discharge tube 331 into an orifice 315 in
the nozzle from whence it Is emitted as a fine spray. 
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Provided that only a light pressure is applied to the lever 170 no fluid will be

discharged and the user is able to manoeuvre the dispensing nozzle 1 11 of the fluid

dispensing device 165 into a body orifice such as a nasalcavity into which fluid is

required to be dispensed. This is because of the presence of the pre-load means

and in particular because the tooth 150 is abutting with the rib 153..

lf the user then exerts more force upon the lever 170 the arm 152 will begin to bend

and when the force applied to the lever 170 reaches a predetermined magnitude the

tooth 150 is able to ride over or become detached from the rib 153 allow the lever

170 to move freely and the interaction of the resilient flexible member 176 upon the

collar 140 will then cause the container 130 to be moved rapklly towards the nozle

111.

This causes the delivery tube 131 to be pushed into the container thereby actuating

the pump.

Upon releasíng the pressure applied to the lever 170, the resilient flexible member

176 willtry to assume is least deformed state and so will urge the lever 170 back

upon its stop 125 as soon as the force is removed from the lever 170 allowing the

tooth 150 to re+ngage with the rib 153.

The actuating procedure can then be repeated until all of the fluid in the container

has been used. However, only one or two doses of fluid are normally administered at

a time.

When the container 130 is empty a new fluid discharge device 108 is loaded into the

body member 106 thereby restoring the fluid dispensing device 165 into a useable

condltion.

With particular reference to Fig.13 there is shown a fluid dispensing device 205

which is in many respects similar to that described with respect to Fig.11 but in which

two levers 220,221p¡votally supported at their lower ends are used to move a

container 230 forming part of a discharge device 208 housed within a housing 206

by means of an actuating means in the form of a flexible member24l which as

There is provided a finger operable means in the form of two opposing levers 320, 321 each
of which is pivotally supported near a lower end of the housing 309 and is arranged to act
upon an actuating means 322 so as to urge the container 330 towards the nozzle 311 when
the two levers 320, 321 are squeezed together.  The actuating means is in the form of two
inclined ramps 322 each of which is arranged to cooperate with a complementary inclined
surface 324a formed on a respective one of the two levers 320, 321. The two ramps 322 are
connected to the container 330 by means of a collar 340 that is engaged with a neck 329 of
the container.  Movement of the two levers 320, 321 towards each other causes the inclined
surfaces 324a to ride up the ramps 322 thereby urging the container towards the nozzle 311.
The fluid dispensing device 305 is fitted with a pre4oad means interposed between the
housing 309 and the lovers 320, 321.  3 1 The pre-load means comprises of a detent or step
342 formed on each side of the housing 309 for engagement with an end face of each lever
320, 321.  Movement of the levers 320, 321 is prevented by their engagement with the steps
342 until a pre-determined force is applied to them at which point the force applied is sufficient
to cause the ends of the levers 320, 321 to ride out of the steps 342 and permit free
movement of the levers 320, 321 towards the container 330 thereby causing actuation of the
pump. In this way it is guaranteed that the pump will not be actuated until sufficient force is
being appiied to cause a rapid movement of the discharge tube 331 into the container 330.
With reference to Fig. 18 there is shown a fluid dispensing device 405 that is in many respects
similar to that previously described with reference to Figs, 14 to 17 but in which the pre-load
means is interposed between each lever 420, 421 and the respective actuating means 422.
The fluid dispensing device 406 comprises of a body 406 forming a nozzle 411 and a housing
409. A fluid discharge device 408 is housed within the housing 409. The fluid discharge
device 408 comprises of a container 430 in which is fitted a compression pump (not shown)
and a discharge tube 431 extending from one end of the container 430 for abutment against
the nozzle 411. When the discharge tube 
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shown is formed as a single part with the two levers 22O,221but all three parts

could be made as separate components.

The flexible member 242 ts aranged to act against a collar 240 connected to a neck

229 of the container 230 so that when the two levers are squeezed together the

flexibte member 241 urges the container towards a nozle 211 extending from one

end of the houslng 206. The movement of the container 230 towards the nozzle211

causes relative movement between the container230 and a dlscharge tube 231

connected to a pump housed within the container 23O thereby actuating the pump

and causing fluid to be urged out through the discharge tube 231 into an orifice 215

formed in the nozz:le2ll from whence it is dispensed as fine spray.

The fluid dispensing device 205 is fitted with a fifth embodiment of a preJoad means

in which the pre-load means is interposed between the actuating means 241 and the

housing 206.

The preload means comprises of two detents 224,227 formed on part of the

actuat¡ng means and in this case on an upper surface of the flexible member 241 lor

engagement with part of the housing. As can be seen, each of the detents224,227

is located such that when the levers 220,221are in a rest position they abut lightly

against an adjacent outer surface of the housing 206.

When a small force ls applied to the two levers 220.221the pump is not actuated

because the detents 224,227 prevent the flexible memberfrom moving but when a

force of a predetermined magnitude is applied to the levers 220,221 it is sufficient to

cause the detents 224,227 to disengage from the housing so as to allow the

compression pump to be actuated. Because of the presence of the detents 224,227

it is ensured that the cpntainer 230 is not moved until sufficient force is applied to the

levers 220,221to cause rapid movement of the container230 towards the nozzle

211 and guarantee that an effective spray is produced.

It will be appreciated that alternatively, the pre-load means could comprise of at least

one detent formed on part of the housing for engagement with a complementary

recess formed on part of the actuating means. ln which case, each detent would be

431 is moved into the container 430 the pump is actuated and fluid is urged out of the
discharge tube 431 into an orifice 415 in the rionle from whence it is emitted as a fine spray.
There is provided a finger operable means in the form of the two opposing levers 420, 421
each of which is pivotally supported near a lower end of the housing 409 by being connected
together by a flexible strap 423 arid is arranged to act upon the actuating means 422 so as to
urge the container 430 towards the nozzle 411 when the two levers 420, 421 are squeezed
together. The actuating means is in the form of two inclined ramps 422 each of which is
arranged to cooperate with a complementary curved surface formed on a respective one of
the two levers 420, 421. The two ramps 422 are connected to the container  32 430 by means
of a caner 440, which is engaged with a neck 429 of the container 430.  Movement of the two
levers 420, 421 towards each other causes the curved portions of the levers 420, 421 to ride
up the ramps 422 thereby urging the container 430 towards the nozzle 411. The fluid
dispensing device 405 is fitted with a pre-load means interposed between the actuating device
422 and the levers 420, 421. The pre-load means comprises of a detent 424a formed on each
actuating means in the form of an inclined ramp 422 for engagement with a recess 446
formed in each lever 420,421. Each of the &tents 424a is disengageable from its respective
complementary recess 446 when a pre-determined force is applied to the respective lever
420, 421 so as to allow the compression pump to be actuated. 
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disengageable from its respective recess when the pre-determined force ls applied

to each lever so as to allow the compression pump to be actuated.

With reference to Figs 14 to l7 there is shown a fluid dispensing device 305 that is in

many respects similar to those previously described.

The fluid dispensíng device 305 comprises of a body 306 forming a nozzle 311 and a

housing 309. A fluid discharge device 308 is housed within the housing 309. The

fluid discharge device 308 comprises of a container 330 in which is fitted a

compression pump (not shown)and a discharge tube 331 extending from one end of

the container 330 for abutment against the nozzle 311. When the discharge tube

331 is moved into the container 330 the pump is actuated and fluid is urged out of

the discharge tube 331 into an orifice 315 in the nozle from whence lt ls emitted as

a fine spray.

There is proyided a fingeroperable means in the form of two opposing levers 320,

321 each of which is pivotally supported near a lower end of the housing 309 and is

ananged to act upon an actuatíng means 322 so as to urge the cont¡ainer 330

towards the nozzle 311 when the two levers 320,321 are squeezed together.

The actuating means is in the form of two inclined ramps 322 each of which is

ananged to cooperate with a complementary inclined surface 3?4alormed on a

respective one of the two levers 320,321, The two ramps 322 are connected to the

container 330 by means of a collar 340 that is engaged with a neck 329 of the

container.

Movement of the two levers 320,321 towards each other causes the inclined

surfaces 324a to ride up the rarnps 322 thereby urging the container towards the

nozzle 311.

The fluid dispensing device 305 is fitted with a pre-load means interposed between

the housing 309 and the levers 32O,321.

Operation of the fluid dispensing device is as previously described when a user grasps the
two levers 420, 421 with less than the pre-determined force movement of the levers 420, 421
is prevented by the engagement of the detents 424a with the recesses 446 but as soon as a
force equal to or greater than the pre-determined force is applied to the levers 420,421 then
the detents 424a are able to disengage or ride out of the recesses 446 and the two levers
420, 421 will move rapidly together thereby actuating the compression pump. This ensures
that the pump is only actuated when sufficient force is being applied to guarantee the
production of an effective spray. It will be appreciated that the pre-load means could
alternatively comprises of at least one detent formed on each lever for engagement with a
respective recess formed on part of the actuating means. In which case, each detent would be
disengageable from its respective complementary recess when the pre-determined force is
applied to the lever so as to aliow the compression pump to be actuated,  33 With reference to
Fig. 19 there is shown a fluid dispensing device 405 that is in many respects similar to that
previously described with reference to Fig 18 but in which an alternative form of pre-load
means is interposed between each lever 420, 421 and the respective actuating means 422.
The same reference numerals are used for like parts and the construction of the fluid
dispensing device 405 will not he described further except so far as it relates to the pre-load
means. The features of the actuating device 422 may be better understood having regard to
Figures 1954 and 198, which show side and perspective views thereof.  The pre-load means
comprises of an actuating device 441 having a collar 440 for receipt by neck 429 of the
container 430. The actuating device 441 is provided on opposing sides with ramps 422, each
having a variable mechanical ratio such that until a pre-determined force is applied to each
lever 420, 421 no significant force is transferred to the container 430. This is achieved by
having a first portion 425a of each ramp 422 inclined at a lesser angle (e.g. approx 20) to a
longitudinal (i.e. vertical, as shown) axis of the fluid discharge device 408 than is the
remaining length 425b (e.g, angle approx. 45) of each ramp 422. Therefore when a force is
initially applied to each lever 420, 421 it is applied substantially normal to the longitudinal axis
of the fluid discharge device 408 and virtually no force is converted into a force along the
longitudinal axis of the fluid discharge device 408 and so the static friction between the first
portion 425a of each ramp 422 and the cooperating lever 420, 421 is sufficient to maintain the
levers 420, 421 stationary. However, when a pre-determined load is applied to each lever
420, 421 the static friction is overcome and each lever 420, 421 is able to start moving along
the first portion 425a of the cooperating ramp 422. When each lever 420, 421 reaches the end
of the first portion 425a, the change in inclination of the surface with which the lever 420, 421
is cooperating in combination with the magnitude of the force being applied ensures that each
lever 420, 421 suddenly slides rapidly along the second portion 425h of the cooperating ramp
422 causing the container 430 to be moved rapidly towards the nozzle 411 to actuate the
compression pump. 
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The pre-load means comprises of a detent or step 342tormed on each side of the

housing 309 for engagement with an end face of each lever 320,321 .

Movement of the levers 320,321 is prevented by their engagement with the steps

342 until a predetermined force is applied to them at which point the force applied is

suff¡cient to cause the ends of the levers 32O,321to ride out of the steps M2 and

permit free movement of the levers 320,321towards the container 330 thereby

causing actuation of the pump. ln this way it is guaranteed that the pump will not be

actuated until sufficient force is being applied to cause a rapid movement of the

discharge tube 331 into the container 330

With reference to Fig. 18 there is shown a fluid dispensing device 405 that is in many

respects simitar to that previously described with reference to Figs. 14 to 17 but in

which the pre-load means is lnterposed between each lever 420,421and the

respective actuating means 422.

The fluid dispensing device 405 comprises of a body 406 forming a nozle 411 and a

housing 409. A fluid discharge device 408 is housed within the housing 409. The

fluid discharge device 408 comprises of a container 430 in which is fitted a

compression pump (not shown) and a discharge tube 431 extending from one end of

the container 430 for abutment against the nozzle 41 1. When the discharge tube

43i is moved into the container43O the pump is actuated and fluid is urged out of

the discharge tube 431 into an orifice 415 in the nozzle from whence it is emitted as

a fine spray.

There is provided a finger operable means in the form of the two opposing levers

420, 421 each of which is pivotally supported near a lower end of the housing 409 by

being connected together by a flexible strap 423 and is arranged to act upon the

actuating means 422 so as to urge the container 430 towards the nozzle 411 when

the two levers 42O,421are squeezed together.

The actuating means is in the form of two inclined ramps 422 each of which is

arranged to cooperate with a complementary curved surface formed on a respective

one of the two levers 420,421. The two ramps 422 are connected to the container

14 This ensures that the pump is only actuated when sufficient force is being applied to
guarantee the production of an effective spray.  As visible in Figs. 19A and 19B, the actuating
device 441 is also provided on opposing sides of the collar 440 with guide rails 426a, each
perpendicularly arranged with respective to both ramps 422, The guide rails 426a interact with
mating guides (not visible) on the housing 409 to ensure uniform longitudinal movement of the
container 430 during actuation. With reference to Figs. 20 and 21 there is shown a fluid
dispensing means that is in most respects identical to that previously described with respect
to Figs. 18 and 19 and for which the same reference numerals are used for identical parts.
The only difference between the fluid dispensing device 405 shown in Figs. 20 and 21 and
those shown in Figs. 18 and 19 is the arrangement of the pre-load means, which in this case
is interposed between each of the levers 420, 421 and the housing 409. In addition, an end
cap 407 is shown fitted in Figs. 20 and 21.  The pre-load means comprises of two detente or
protrusions 428 formed on each of the levers 420, 421 for engagement with a bevelled
surface 427 formed around the periphery clan aperture in the housing 409 through the
respective lever 420, 421 projects, When a light force is applied to the two levers 420, 421
they are prevented from moving into the housing by the abutment of the detents 428 with the
bevelled surfaces 427. When the force applied to each lever 420, 421 reaches a
predetermined magnitude it is sufficient to deflect the side walls of the levers 420,421 inwardly
so allowing the detents 428 to ride across the bevelled surfaces 427 into the housing 409. A
soon as the detente have passed over the bevelled surfaces 427 the levers 420, 421 are free
to move towards the container 430 housed within the housing 409 so as to actuate the pump.
Once again, this ensures that a reliable spray is produced.  35  When the force is released
from the levers 420, 421 they are moved back towards their start positions but require the
application of a smelt outward force in order to reengage the detents 428 with the bevelled
surfaces 427. 



32

430 by means of a collar 440, which is engaged with a neck 429 of the container

430.

Movement of the two tevers 420, 42l towards each other causes the curved portlons

of the levers 420,421to ride up the ramps 422lhereby urging the container 430

towards thenozzle 411.

The fluid dispensing device 405 is fitted with a pre-load means interposed between

the actuating device 422 and the levers 42O,421.

The pre-load means comprises of a detent 424aÍorned on each actuating means in

the form of an inclined ramp 422tor engagement with a recess 446 formed ln each

leve¡ 420,421.

Each of the detents 4}4aisdisengageable from its respective complementary

recess 446 when a pre-determined force is applied lo the respective lever 420.421

so as to allow the compression pump to be actuated.

Operation of the fluid dispensing device is as previously described when a user

grasps the two levers 42O,421with tess than the predetermined force movement of

the levers 420,421is prevented by the engagement of the detents 424a with the

recesses 446 but as soon as a force equal to or greater than the predelermined

force is applied to the tevers 42O,421then the detents 424a are able to disengage

or ride out of the recesses 446 and the two levers 420,421wi|| move rapidly

together thereby actuating the compression pump.

This ensures that the pump is only aotuated when sufl¡c¡ent force is being applied to

guarantee the production of an effective spray.

It will be appreciated that the pre-toad means could altematively comprises of at

least one detent formed on each lever for engagement with a respective recess

formed on part of the actuating means. ln whlch case, each detent would be

disengageabte from its respective complementary recess when the predetermined

force is applied to the lever so as to allow the compression pump to be actuated.

With particular reference to Figs, 22 to 24 there is shown a fluid dispensing device 505 having
a housing 609 for housing a fluid discharge device 508. The housing has a nozzle 511
extending out from one end for engagement with a body orifice such as a nasal cavity.  The
fluid discharge device is conventional in nature and as is previously described having a
container 530 for the fluid to be dispensed, a compression pump fixed within the container
530 and a discharge tube 531 extending out from the pump to deliver fluid to an orifice 615
formed in the nozzle 511. As previously described the pump is actuated by pushing the
discharge tube 531 into the pump, which is achieved by moving the container 530 towards the
nozzle 511. A finger operable means is provided to move the container 530, the finger
operable means is in the form of a lever 520 siidabty supported within the housing 509 to
apply a force to the container 530 so as to move the container 530 towards the nozzle 511
and actuate the compression pump. The lever 520 has two flanges each of which is sliclably
supported by means of rails 555, 558 that are engaged with U-shaped guides 557 formed in
the housing 509. A preload means is provided to prevent the pump being actuated before a
predetermined force is applied to the lever 520. The pre-load means comprises of a spring
558 interposed between the lever 520 and the container 530 and a latching means 560, 501.
The spring 658 is used to urge the container 530 towards the nozzle 511 so as to actuate the
compression pump. The spring is interposed between a collar 540 connected to the container
530 and a base plate 541. A transfer rod 542 extends out from each side of the base plate for
36 
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W¡h reference to Fig. 19 there is shown a fluid dispensing device 405 that is in many

respects similar to that previously described with reference to Fig 18 but in which an

altemative form of preJoad means is interposed between each lever 420,421 and

the respective actuating means 422. The same reference numerals are used for like

parts and the construction of the fluid dispensing device 405 wlll not be described

further except so far as it relates to the pre-load means.

The features of the actuating device 422may be better understood having regard to

Figures l9A and 198, which show side and perspective views thereof.

The pre-load means comprises of an actuating device 441having a collar 4401or

receipt by neck 429 ol the container 430. The actuating device 441 is provided on

opposing sides with ramps 422, each having a variable mechanical ratio such that

until a predetermined force is applied to each lever 420,421 no slgnlficant force is

transferred to the container 430.

This is achieved by having a first portion 425aof each ramp 422inclined at a lesser

angle (e.g. approx 20.) to a longitudinal (i.e. vertical, as shown) axis of the fìuid

discharge device 408 than is the remaining length 425b (e-9. angle approx.45") of

each ramp 422. Therefore when a force is initially applied to each lever 420, 421 it is

applied substantially normat to the longitudinal axis of the fluid discharge device 408

and virtuatly no force is converted into a force along the longitudinal axis of the fluid

discharge device 408 and so the static friction between the first portion 425a of each

ramp 422 and the cooperating lever 420,421 is sufficient to maintain the levers 420,

421 stationary. However, when a pre-determined load is applied to each lever 420,

421 the static friction is overcome and each lever 420,421 is able to start moving

along the first portion 425a of the cooperating ramp 422. When each lever 420,421

reaches the end of the first portion 425a, the change in inclination of the surface with

which the lever 420,421is cooperating in combination with the magnitude of the

force being applied ensures that each lever 420,421 suddenly slides rapidly along

the second portion 425b ol the cooperating ramp 422 causing the container430 to

be moved rapidly towards the nozzle 411 to actuate the compression pump.

engagement with an inclined surface 543 formed on each flange of the lever 520. When the
lever 620 is pushed or urged by a user towards the container 530 the transfer rods 542 move
up the inclined surfaces 643 thereby compressing the spring 558. However, the container 530
is not moved because the collar 640 is connected to the housing 609 by the latching means
560, 561, The latching means comprises of a rib 560 formed on an internal wall of the housing
609 and two outwardly extending arm 561 connected to the cellar 540.  Each of the arms 561
is connected to the collar via a living hinge 563 so that when the collar 540 moves towards the
nozzle 511 the arms 561 are able to abut against the collar 540 and so transfer toad to the rib
560 but when the collar 540 Is moving away from the nozzle 511 the arms 561 are able to flip
up so as to allow them to pass freely over the rib 560. A return spring 665 is provided to return
the lever 520 to its normal rest position when no force is being applied to it. Operation of the
fluid dispensing device is as follows.  The application of an initial force to the lever 529 causes
the spring 558 to be compressed by the movement of the lever 520 without any movement of
the container 530 occurring due to the engagement of the arms 561 with the rib 560. This will
continue untii a pre-determined force is appiied, at which point the means used to prevent
actuation of the compression pomp, that is to say the arms 561 and the rib 560, are overcome
by the force being applied to the container 530 by the spring 558 and the container 530
moves rapidly towards the noMe 511 so as to actuate the compression pump. Upon releasing
the force from the lever 520 it is returned to its rest position by the return spring 555 and a
spring within the pump returns the container back to its rest position so that the arms 561
re-engage with the rib 560. The use of a spring to move the container has the advantage that
a known force is used to move the container and so a consistent spray can be produced.  37 
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This ensures that the pump is only actuated when sufficient force is being applied to

guarantee the production of an effective spray.

As visible in Figs. 19A and 198, the actuating device 441is also provided on

opposing sides of the collar 440 with guide rails 426a, each perpendlcularly ananged

with respective to both ramps 422.The gulde rails 426a interact with mating guides

(not visible) on the housing 409 to ensure uniform longitudinal movement of the

container 430 during actuation.

With reference to Figs. 20 and 2l there is shown a fluid dispensing means that is in

most respects identicalto that previously described with respect to Figs. 1B and 19

and for which the same reference numerals are used for identical parts. The only

difference between the fluid dispensing device 405 shown in Figs. 20 and 21 and

those shown in Figs. 18 and 19 is the arrangement of the pre-load means, whlch in

this case is interposed between each of the levers 42O,421and the housing 409. ln

addition, an end cap 4O7 is shown fitted ín Figs. 20 and 21.

The pre-toad means comprises of two detents or protrusions 428 formed on each of

the levers 420,421for engagement with a bevelled surface 427 formed around the

periphery of an aperture in the housing 409 through the respective lever420,421

projects.

When a light force is applied to the two levers 42O, 421they are prevented from

moving into the housing by the abutment of the detents 428 with the bevelled

surfaces 427. When the force applied to each lever 420,421 reaches a pre-

determined magnitude it is sufficient to deflect the side walls of the levers 420.421

inwardly so allowing the detents 428 to ride across the bevelled surfaces 427 into the

houslng 409. A soon as the detents have passed over the bevelled surfaces 427lhe

levers 42O,421 are free to move towards the container 430 housed within the

housing 409 so as to actuate the pump. Once again, this ensures that a reliable

spray is produced.

It will be appreciated that although the invention has been described with respect to several
specific embodiments there are many alternative combinations and arrangements that could
be used. The primary objective of the invention is to provide a fluid dispensing device that is
operable by one or more levers applying a force to a container transversely with respect to a
longitudinal axis of the container and which includes some pre-load mechanism or means to
prevent the container from being significantly moved until the force being applied to it reaches
a predetermined magnitude known to produce a reliable high quality spray. Administration of
medicament may be indicated for the treatment of mild, moderate or severe acute or chronic
symptoms or for prophylactic treatment. It will be appreciated that the precise dose
administered will depend on the age and condition of the patient, the particular medicament
used and the frequency of administration and will ultimately be at the discretion of the
attendant physician. Embodiments are envisaged in which combinations of medicaments are
employed. Appropriate medicaments may thus be selected Worn, for example, analgesics,
e.g., codeine, dihydromorphine, ergotamine, feritanyl or morphine; anginal preparations, e.g"
diltiazem; antiallergics, e.g., cromoglycate (eg as the sodium salt), ketetifen or nedocromil (eg
as the sodium salt); antiinfectives e.g., cephalosporins, penicillins, streptomycin,
sulphonamides, tetracyclines and pentamidine; antihistamines, e.g., methapyrilene; anti-
inflammatories, e.g., beclomethasorie leg as the dipropicinate ester), fluticasone (eg as the
propionate ester), flunisolide, budesonide, rofleponide, mometasone (eg as the furoate ester),
ciclesonide, tnamcinolorie (eg as the acetonide), 6a,
9a-difluoro4113-hydroxy46a-methyl-3-oxo4
7"-propionyloxyandrosta-1,4--diene-17p-carbothioic acid S-(2-oxia-tetrahydro-furan-34) ester
or 6, 9o-Difluoro-17a-[(24uranylcarbonyl)oxy)-1113-hydroxy-1 erx-methyl4-oxo-androstaI
,4-diene-17p-carbothioic acid Srfluoromethyl ester: antitussives, e.g., noscapine;
bronchodilators, e.g., albuleroi (eg as free base or sulphate), salmeterol (eg as xinafoate),
ephedrine, adrenaline, fenoterol (eg as hydrobromide), formoterol (eg as  36 fumarate),
isoprenaline, meteproterenoi, phenyiephrine, pherrylpropancilamine, pirbuterd (eg as acetate),
reproterol tog as hydrochloride), rimiterol, terbutaline (eg
assulphate),isoetharine,tulobuterolor4-hydroxy-7-(24[243.(2-
phenylethoxy)propAsulfonygethyliaminoiethyl-2(3H)-benzothiazolone;PDE4 inhibitors eg
cilomilast or rotiumilast; leukotriene antagonists eg rnontelukast, pranlukast and zafidukast;
[adenosine 2a agonists, eg 2R,3R,45,5R)-216-Amino-2-
(18-hydroxymethy1-2-phenyl-ethylarnino)-purin-911]-5-(2-ethyl-2H-letrazol-5-y1)- 
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When the force is released from the levers 420,421they are moved back towards

their start positions but require the application of a small outward force in order to re-

engage the detents 428 with the bevelled surfaces 427-

With particular reference to Figs. 22 to 24 there is shown a fluid dispensing device

505 having a housing 509 for housing a fluid discharge devíce 508. The housing has

a nozle 511 extending out from one end for engagement with a body oriflce such as

a nasalcavity.

The fluid discharge device is conventional in nature and as is previously described

having a container 530 for the fluid to be dispensed, a compression pump flxed

within the container 530 and a discharge tube 531 extending out from the pump to

defiver fluid to an orifice 515 formed in the nozle 511. As previously described the

pump is actuated by pushing the discharge tube 531 into the pump, which is

achieved by moving the container 530 towards the nozzle 511-

A finger operable means is provided to move the container 530, the finger operable

means is in the form of a lever 520 slidably supported within the housing 509 to

apply a force to the container 530 so as to move the container 530 towards the

nozzle 511 and actuate the compression pump.

The lever 520 has two flanges each of which is slidably supported by means of rails

55S, 556 that are engaged with U-shaped guides 557 formed in the housing 509.

A pre-toad means is provided to prevent the pump being actuated before a pre-

determined force is applied to the lever 520-

The preJoad means comprises of a spring 558 interposed between the lever 520

and the container 530 and a latching means 560, 561. The spring 558 is used to

urge the container 530 towards the nozzle 511 so as to actuate the compression

pump-

The spring is interposed betwoen a collar 540 connected to the container 530 and a

base plate il1. A transfer rod 542 extends out from each side of the base plate for

tetrahydro4uran-3,4-diol (e.g. as maleate)r; [a4 integrin inhibitors eg (2S)-344-(([4-
(aminocarbony1)-1-piperidirryi)carhonylloxy)phenyll-24((2S)4-methyi-2-([242- methylphenoxy)
acetyliaminolpentanoyflaminol propartoic add (e.g as free add or potassium salt)]*, diuretics,
e.g., amiloride; anticholinergics, e.g.. ipratroplum (eg as bromide), tiotropium, atropine or
oxitropium; hormones, e.g., cortisone, hydrocortisone or prednisclone; xanthines, e.g.,
aminophylline, choline theophyilinate, loine theophyllinate or theophylline; therapeutic proteins
and peptides, e.g., insulin or glucagons, it will be dear to a person skilled in the art that, where
appropriate, the medicaments may be used in the form of salts, (e.g., as alkali metal or amine
salts or as add addition salts) or as esters (e.g., lower alkyl esters) or as solvates (e.g.,
hydrates) to optimise the activity and/or stability of the medicament and/or to minimise the
solubility of the medicament in the propellant. Preferably, the medicament is an
anti-inflammatory compound for the treatment of inflammatory disorders or diseases such as
asthma and rhinitis. In one aspect, the medicament is a glucocorticoid compound, which has
anti-inflammatory properties. One suitable glucecorticoid compound has the chemical name:
6a, 9a-Dif1uoro.17a-(1-oxopropoxy)-11p -hydroxy-16a-methy1-3-oxo-and rosta-
,4-diene-17p-carbothioic acid 8-fiuoromethyl ester (fluticasone propionate). Another suitable
ducocorticoid compound has the chemical name: 6a, 9a-difluoro-17a-[(2- lure
nylcarbonyl)oxy)-11 p-hydroxy-16a-methyl-3-oxo-androsla-st ,4-diene-170- carbothioic add
S-fluoromethyl ester. A further suitable glucocorticoid compound has  39  the chemical name:
6a.9a-Difluoro-1 113-hydioxy-16a-rnethyl- I 7044(4-methyl-I, 3-
thiazole-5-carbonyi)oxy1-3-oxo-androsta-1,4-diene4 7(3-carbothioic acid Sfluoromethyl ester.
Other suitable anti-inflammatory compounds include NSAIDs e.g. Pf3E4 inhibitors, leukotriene
antagonists, INOS inhibitors, tryptase and elastase inhibitors, beta-2 integrin antagonists and
adenosine 2a agonists. The medicament is formulated as any suitable fluid formulation,
particularly a solution (e.g. aqueous) formulation or a suspension formulation, optionally
containing other pharmaceutically acceptable additive components.  Suitable formulations
(e.g. solution or suspension) may be stabilised (e,g, using hydrochloric acid or sodium
hydroxide) by appropriate selection of pH. Typically, the pH will be adjusted to between 4.5
and 7.5, preferably between 5,0 and 7,0, especially around 6 to 6,5. 
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engagementwith an inclined surface 543 formed on each flango of the lever 520.

When the lever 520 is pushed or urged by a user towards the container 530 the

transfer rods 542 move up the inclined surfaces 543 thereby compressing the spring

558. However, the container 530 is not moved because tho collar 540 is connected

to the housing 509 by the latching means 560, 561.

The latching means comprises of a rib 560 formed on an intemalwallof the housing

509 and two outwardly extending arm 561 connected to the collar 540.

Each of the arms 561 is connected to the collar via a living hinge 563 so that when

the collar 540 moves towards the nozle 511 the arms 561 are able to abut against

the collar 540 and so transfer load to the rib 560 but when the collar 540 is moving

away from the nozle 511 the arms 561 are able to flip up so as to allow them to

pass freely overthe rib 560. A return spring 565 is provided to return the lever 520

to its normal rest position when no force is being applied to it.

Operation of the fluid dispensing device is as follows.

The application of an initial force to the lever 520 causes the spring 558 to be

compressed by lhe movement of the lever 520 without any movement of the

container 530 occurrlng due to the engagement of the arms 561 with the rib 560.

This will continue until a pre-determined force is applied, at which point the means

used to prevent actuatlon of the compression pump, that is to say the arms 561 and

the rib 560, are overcome by the force being applied to the container 530 by the

spring 558 and the container 530 moves rapidly towards the nozzle 511 so as to

actuate the compression pump.

Upon releasing the force from the lever 520 it is retumed to its rest position by the

retum spring 565 and a spring within the pump retums the container back to its rest

position so that the arms 561 re-engage with the rib 560.

The use of a spring to move the container has the advantage that a known force is

used to move the container and so a consistent spray can be produced.

Suitable formulations (e.g. solution or suspension) may comprise one or more excipients. By
the term "excipienr, herein, is meant substantially inert materials that are nontoxic and do not
Interact with other components of a composition in a deleterious manner including, but not
limited to, pharmaceutical grades of carbohydrates, organic and inorganic salts, polymers,
amino adds, phospholipids, wetting agents, emulsifiers, surfactants, poioxamers, pluronics,
and ion exchange resins, and combinations thereof. Suitable carbohydrates include
moriosaccharides include fructose; disaccharides, such as, but not limited to lactose, and
combinations and derivatives thereof; polysaccharides, such as, but not limited to, cellulose
and combinations and derivatives thereof; otigosaccharides, such as, but not limited to,
dextrins, and combinations and derivatives thereof; polyols, such as but not limited to sorbitol,
and combinations and derivatives thereof  Suitable organic and inorganic salts include sodium
or calcium phosphates, magnesium stearate, and combinations and derivatives thereof.
Suitable polymers include natural biodegradable protein polymers, including, but not limited
to, gelatin and combinations and derivatives thereof; nature/ biodegradable polysaccharide
polymers, including, but not limited to, chitin and starch, crosslinked starch and combinations
and derivatives thereof; semisyrithetic biodegradable polymers, including, but not limited to,
derivatives of chitosan; and synthetic biodegradable polymers, inciuding, but not limited to,
polyethylene glycols (PEG), polylactic acid (PIA), synthetic polymers including but not limited
to polyvinyl alcohol and combinations and derivatives thereof,  Suitable amino acids include
non-polar amino acids, such as leucine and combinations and derivatives thereof. Suitable
phospholipids include lecithins and combinations and derivatives thereof. Suitable wetting
agents, surfactants and/or emulsifiers include gum acacia, cholesterol, fatty acids including
combinations and derivatives thereof. Suitable poloxamers and/or Piuronics include
poloxamer 18a, Piuronice F-108, and combinations and derivations thereof. Suitable ion
exchange resins include amberlite 1R120 and combinations and derivatives thereof;  Suitable
solution formulations may comprise a solubilising agent such as a surfactant. Suitable
surfactants include e-(4(1,1 ,3,3-tetramethylbuy)pheny4)e hydroxypoly(oxy-1,2-ethanediy1)
polymers including those of the Triton series e.g. Triton X-100, Triton X-114 and Triton X-305
in which the X number is broadly Indicative of the average number of ethoxy repeating units in
the polymer (typically around 7-70, particularly around 7-30 especiaily around 740) and
441,1,3,3- tetramethylbutyl)phenol polymers with formaldehyde and oxirane such as those
having a relative molecular weight of 3500-5000 especially 4000-4700, particularly  41 
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It will be appreciated that although the invention has been described with respect to

several specific embodiments there are many altemative combinations and

arrangements that could be used. The primary objective of the invention is to

provide a fluid dispensing device that is operable by one or more levers applying a

force to a container transversely with respect to.a longitudinal axis of the container

and which includes some preJoad mechanism or means to prevent the container

from being significantly moved untilthe force being applied to it reaches a pre-

determined magnitude known to produce a reliable high quality spray.

Administration of medicament may be indicated for the treatment of mild, moderate

or severe acute or chronic symptoms or for prophylactic treatment. lt will be

appreciated that the precise dose administered will depend on the age and condition

of the patient, the particular medicament used and the frequency of administration

and will u¡imately be at the discretion of the attendant physician. Embodiments are

envisaged in which combinations of medicaments are employed.

Appropriate medicaments may thus be selected from, for example, analgesics, ê.9.,

code¡ne, dihydromorphine, ergotamine, fentanyl or morphine; anginal preparations,

e.g., diltiazem; antiallergics, e.g., crornoglycate (eg as the sodium salt), ketotifen or

nedocromll (eg as the sodium satt); antiinfectives e.9., cephalosporins, penicillins,

streptomycin, sulphonamides, tetracyclines and pentamidine; antihistamines, e.9.,

methapyrllene; anti- inflammatories, e.g., beclomethasone (eg as the dipropionate

ester), fluticasone (eg as the propionate ester), flunisolide, budesonide, rofleponide,

mometasone (eg as the furoate ester), ciclesonide, triamcinolone (eg as the

acetonide), 6o, gcdifluoro-1 I p-hydroxy-16ct-methyl-3-oxo-17c-propionyloxy-

androsta-1,4diene-17p-carbothioic acid S-(2-oxo-tetrahydro-furan-3-yl) ester or 64,

9a-Difluoro -17a-l(2-Íuranytcarbonyl)oxyl-1 I p-hydroxy-16cr-methyl-3-oxo-androsta-

1,4-diene-17B-carbothioic acid S-fluoromethyl ester; antitussives, e.9., noscapine;

bronchodilators, e-g., albulerol (eg as free base or sulphate), salmeterol (eg as

xinafoate), ephedrine, adrenaline, fenoterol (eg as hydrobromide), formoterol (eg as

Tyloxapol. The surfactant is typically employed in a concentration of around 0.5- 10%,
preferably around 2-5% wiw based on weight of formulation, Suitable solution formulations
may also comprise hydroxyl containing organic co solvating agents include glycols such as
polyethylene glycols (eg PEG 200) and propylene glycol; sugars such as dextrose; and
ethanol. Dextrose and polyethylene glycol (eg PEG 200) are preferred, particularly dextrose.
Propylene glycol is preferably used in an amount of no more than 20%, especially no more
than 10% and is most preferably avoided altogether. Ethanol is preferably avoided. The
hydroxyl containing organic co-solvating agents are typically employed at a concentration of
0.1-20% e.g. 0.5-10%, e.g. around 1-5% wiw based on weight of formulation. Suitable solution
formulations may also comprise solubiising agents such as polysorbate, glycerine, benzyl
alcohol, polyoxyethylene castor oils derivatives, polyethylene glycol and poiyoxyethylene alkyl
ethers (e.g. Cremophors, Brij). Suitable solution formulations may also comprise one or more
of the following components: viscosity enhancing agents; preservatives; and isotonicity
adjusting agents. Suitable viscosity enhancing agents include carboxymethylcellulose,
veegum, tragacanth, bentonite, ityclroxypropylrnethylcellulose, hydroxypropylcellulose,
hydroxyethylcellulose, poloxamers (eg. poloxamer 407), polyethylene glycols, alginates
xanthym gums, carageenans and carbopols. Suitable preservatives include quaternary
ammonium compounds (e.g. benzalkonium chloride, benzethonium chloride, cetrimide and
cetylpyridinium chloride), mercurial agents (e.g, phenytmercuric nitrate, phenylmercuric
acetate and thimerosal), alcoholic agents (e.g. chlorobutanol, phenylethyl alcohol and benzyl
alcohol), antibacterial esters (e.g. esters of para-hydroxybenzoic acid), chelating  42 agents
such as disodium etiolate (EDTA) and other anti-microbial agents such as chlorhexidine,
chlorocresol, sortitc acid and its sails and polymyxin.  Suitable isotonicity adjusting agents act
such as to achieve isotonicity with body fluids (e.g. fluids of the nasal cavity), resulting in
reduced levels of irritancy associated with many nese/ formuiations. Examples of suitable
isotorticity adjusting agents are sodium chloride, dextrose and calcium chloride. 
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fumarate), isoprenaline, metaproterenol, phenylephrine, phenylpropanolamine,

pirbuterol (eg as acetate), reproterol (eg as hydrochloride), rimiterol, terbutaline (eg

as sulphate), isoetharine, tulobuterol or 4-hydroxy-7-Í2-112-l[3-(2-

phenylethoxy)propyllsutfonyllethylJaminolethyl-2(3HÞbenzothiazolone; PDE4

inhibitors eg cilomilast or roflumilast; leukotriene antagonists eg montelukast,

pranlukast and zafirlukast; [adenosine 2a agonists, eg 2R,3R,4S,5RÞ2-[6-Amino-2-

(1S-hydroxymethyl-2-phenyLethylaminolpurin-9-yll-$(2-ethyl-2H'tetrazol-$yl)-

tetrahydro-furan-3,4-diol (e.g. as maleate)l-; [ct4 integrin inhibitors eg (2S)-3-t4-((t4-

(aminocarbonylÞ 1 -piperid inyllcarbonylloxy)pheny[-2-[((2S Þ4.methyl-2'lÍ2'(2-

methylphenoxy) acetyllaminolpentanoyl)aminol propanoic acid (e.g as free acid or

potassium salt)l', diuretics, e.g., amiloride; anticholinergics, e.9., ipratropium (eg as

bromide), tiotropium, atropine or oxitrOpium: hormones, ê.9., cortisone,

hydrocortisone or prednisolone; xanthines, e.9., aminophylline, chollne

theophyllinate, lysine theophyllinate or theophylline; therapeutic proteins and

peptides, e.g., insulin or glucagons. lt will be clear to a person skilled in the art that,

where appropriate, the medicaments may be used in the form of salts, (e.9., as alkali

metal or amine salts or as acid addition salts) or as esters (e.9., lower alkyl esters) or

as solvates (e.g., hydrates) to optimise the activity and/or stability of the medicament

and/or to minirnise the solubility of the medicament in the propellant.

Preferably, the medicament is an anti-inflammatory compound for the treatment of

inflammatory disorders or diseases such as asthma and rhinitis.

ln one aspect, the medicament is a glucocorticoid compound, which has anti-

inflammatory properlies. One suitable glucocorticoid compound has the chemical

name: ôa, 9cr-Difluoro-17e-(loxopropoxy)-1 1p-hydrory-16c-methyl-3-oxo-androsta-

l,4diene-17p-carbothioic acid S-fluoromethyl ester (fluticasone propionate). Another

suitable glucocorticoid compound has the chemical name: 6ø, 9adifluoro-17ct-[(2-

furanylcarbonyl)oryJ-11p-hydroxy-l6a-methyl-3-oxo-androsta-1,4-diene-17p-

carbothioic acid S-fluoromethylester. A further suitable glucocorticoid compound has

Suitable suspension formulations comprise an aqueous suspension of particulate medicament
and optionally suspending agents, preservatives, wetting agents or isotonicity adjusting
agents. The particulate medicament suitably has a mass mean diameter (MMD) of less than
20pm, preferably between 05-10prri, especially between 1-5pm. If particle size reduction is
necessary, this may be achieved by techniques such as micronisation and/or microlluidisation.
Suitable suspending agents include carboxymethylcellulose, veegum, tragacanth, bentonite,
methylcellulose and polyethylene glycols.  Suitable wetting agents function to wet the particles
of medicament to facilitate dispersion thereof in the aqueous phase of the composition.
Examples of wetting agents that can be used are fatty alcohols, esters and ethers. Preferably,
the wetting agent is a hydrophilic, non-ionic surfactant, most preferably polyoxyethylene (20)
sorbitan monoolaate (supplied as the branded product Polysorbate 80). Suitable preservatives
and isotonicity adjusting agents are as described above in relation to solution formulations.
43 passages such as rhinitis e.g. seasonal and perennial rhinitis as well as other local
inflammatory conditions such as asthma, COED and dermatitis. A suitable dosing regime
would be for the patient to inhale slowly through the nose subsequent to the nasal cavity
being cleared. During inhalation the formulation would be applied to one nostril while the other
is manually compressed. This procedure would then be repeated for the other nostril.
Typically, one or two inhalations per nostril would be administered by the above procedure up
to three times each day, ideally once daily. Each dose, for example, may deliver 5ktg, 501.t.g,
104g, 200p.g or 250pg of active medicament, The precise dosage is either known or readily
ascertainable by those skilled in the art. The application of which this description and claims
form part may be used as a basis for priority in respect of any subsequent application. The
claims of such subsequent application may be directed to any feature or combination of
features described therein. They may take the form of product, method or use claims and may
include, by way of example and without limitation, one or more of the following 
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the chemical name: 64,9c¿-Difluoro-1 1B-hydroxy-164-methyl'17a-[(4'methyl'1 ,3-

thiazole-5-carbonyl)oxyl-3-oxo-androsta-1 ,44iene'17p-carbothioic acid S-

fluoromethyl ester.

Other suÍtable anti-inflammatory compounds include NSAIDs e.g. PDE4 inhibitors,

leukotriene antagonists, |NOS inhibitors, tryptase and elastase inhibitors, beta-2

integrin antagonists and adenosine 2a agonists.

The medicament is formulated as any suitable fluid formulation, particularly a

solution (e.g. aqueous) formulation or a suspension formulation, optionally containing

other pharmaceutically acceptable additive components.

Suitable formulations (e.g. solutlon or suspension) may be stabilised (e.9. using

hydrochloric acid or sodium hydroxide) by appropriate selection of pH. Typically, the

pH will be adjusted to between 4.5 and 7-5, preferably between 5.0 and 7.0,

especially around 6 to 6.5.

Suitable formutations (e.g. solution or suspension) may comprise one or more

excipients. By the term 'excipient", herein, is meant substantially inert materials that

are nontoxic and do not interact with other components of a composition in a

deleterious manner including, but not llmited to, pharmaceutical grades of

carbohydrates, organic and inorganic salts, polymers, amino acids, phospholipids,

wetting agents, emulsifiers, surfactants, poloxamers, pluronics, and ion exchange

reslns, and combinations thereof.

Suitable carbohydrates include monosaccharides include fructose; disaccharides,

such as, but not limited to lactose, and comblnatlons and derivatives thereof;

polysaccharldes, such as, but not limited to, cellulose and combinations and

derivatives thereof; oligosaccharides, such as, but not limited to, dextrins, and

combinations and derivatives thereof; polyols, such as but not limited to sorbitol, and

combinations and derivatives thereof,

claims_  1.A fluid dispensing device for spraying a fluid into a body cavity comprising a
housing, a nozzle for insertion into a body cavity, a fluid discharge device moveably housed
within the housing, the fluid discharge device having a longitudinal axis and comprising a
container for storing the fluid to be dispensed and a compression pump having a suction inlet
located within the container and a discharge tube extending along the longitudinal axis for
transferring fluid from the pump and finger operable means moveable transversely with
respect to the longitudinal axis of the fluid discharge device to apply a force to the container to
move the container along the longitudinal toaxis towards the nozzle so as to actuate the
compression pump, wherein the finger operable means comprises at least one lever pivotally
connecting to part of the housing to apply a force to an actuating means connecting by a
collar to a neck of the container when the at least one lever is moved by a user, which
actuating means is used to move the container istowards the nozzle so as to actuate the
pump to transfer fluid to the nozzle, and wherein a pre-load means interposed between the
finger operable means and the actuating means is provided to prevent actuation of the
compression pump until a pre-determined force is applied to the finger operable means. 20
2,A fluid dispensing device as claimed in claim 1 in which the or each lever 



Suitable organic and inorganic salts include sodium or calcium phosphates,

magnesium stearate, and combinations and derivatives thereof,

Suitable polymers include natural biodegradable protein polymers, including, but not

limited to, gelatin and combinations and derivatives thereof; natural biodegradable

polysaccharide polymers, including, but not limited to, chitln and starch, crossl¡nked

starch and combinations and derivatives thereof; semisynthetlc biodegradable

polymers, including, but not limited to, derivatives of chitosan; and synthetic

biodegradable polymers, including, but not lirnited to, polyethylene glycols (PEG),

potylactic acid (Pl-A), synthetic polymers including but not limited to polyvinyl alcohol

and combinations and derivatives thereof;

Suitable amino acids include non-polar amino acids, such as leucine and

combinations and derivatives thereof. Suitable phospholipids include lecithins and

combinations and derivatives thereof.

Suitable wetting agents, surfactants and/or emulsifiers include gum acacia,

cholesterol, fatly acids including combinations and derivatives thereof. Suitable

poloxamers and/or Pluronics include poloxamer 188, Pluronic@ F-108, and

combinations and derivations thereof. Suitable ion exchange resins include

amberlite 1R120 and combinatlons and derivatives thereof;

Sultable solution formulations may comprise a solubilising agent such as a

surfactant. Suitable surfactants include cr-[4-(1,1,3,3-tetramethylbutyl)phenyfl<rr-

hydroxypoly(oxy-1,2-ethanediyl) polymers including those of the Triton series e.g.

Triton X-100, Triton X-114 and Triton X-305 in which the X number is broadly

lndlcative of the average number of ethoxy repeating units in the polymer (typically

around 7-70, particularly around 7-30 especially around 7-10) and 4-(1,1,3,3-

tetramethylbutyl)phenol polymers with formaldehyde and oxirane such as those

havlng a relative molecular weight of 3500-5000 especially 4O004700, particularly
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pivotally connects near to a lower end of the housing. 3.A fluid dispensing device as claimed
in either of claims I or 2, in which the pre-load means comprises of an actuating device having
a variable           mechanical ratio such that until the pre-determined force is applied to the or
25each lever no significant force is transferred to the container along the longitudinal axis.  5.
A fluid dispensing device according to claim 4, wherein the or each ramp has first and second
portions, wherein said first portion thereof inclined at a lesser angle to the longitudinal axis
than is said second portion thereof. 6. A fluid dispensing device as claimed in any of claims 2
to 5, in which there are two opposing levers, each of which pivotally connects near to a lower
end of the housing and arranged to act upon the actuating means so as to urge the container
towards the nozzle when the two levers are squeezed together by a user. 7. A fluid dispensing
device as claimed in any of claims 1 to 6, wherein said container contains a volume of fluid
medicament formulation. 
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Tyloxapol. The surfactant is typically employed in a cpncentration of around 0.5-

10o/o, preferably aroun d 2-5o/o w/w based on weight of formulation.

Suitable solution formulations may also comprise hydroxyl containing organ¡c c,o-

solvating agents include glycols such as polyethylene glycols (eg PEG 200) and

propylene glycol: sugars such as dextrose; and ethanol. Dextrose and polyethylene

glycol (eg PEG 2OO) are prefened, partlcularly dextrose. Propylene glycol is

preferably used in an amount of no more than 20%, especially no more than 107o

and is most preferably avoided altogether. Ethanol is preferably avoided. The

hydroxyl containing organic co-solvating agents are typically employed at a

concentration of 0.1-20o/o e.g. 0.5-10o/o, a.8. around 1-5o/o wlw based on weight of

formulation.

Suitable solution formulations may also comprise solublising agents such as

polysorbate, glycerine, benzyl atcohol, polyoxyethylene castor oils derivatives,

polyethylene gtycol and potyoxyethylene alkylethers (e.9. Cremophors, Brij).

Suitable solution formulations may also comprise one or more of the followlng

components: viscosiÇ enhancing agents; preservat¡ves; and isotonicity adjusting

agents.

Suitable viscosity enhancing agents include carboxymethylcellulose, veegum,

tragacanth, bentonite, hydroxypropylmethylcellulose, hydrorypropylcellulose,

hydroxyethylcetlulose, potoxamers (eg. poloxamer 4071, polyethylene glycols,

alginates xanthym gums, carageenans and carbopols.

Suitable preservatives include quaternary ammonium compounds (e.9.

benzalkonium chloride, benzethonium chloride, cetrimide and cetylpyridiniurn

chloride), mercuriat agents (e.g. phenylmercuric nitrate, phenylmercuric acetate and

thimerosal), alcoholic agents (e.g. chlorobutanol, phenylethyl alcohol and benryl

alcohol), antibacterial esters (e.g. esters of para-hydroxybenzoic acid), chelating

A fluid dispensing device as claimed in claim 7, wherein said fluid medicament formulation is
in the form of a solution formulation, 15 9.A fluid dispensing device as claimed in claim 7,
wherein said fluid medicament formulation is in the form of a suspension formulation, 10. A
fluid dispensing device as claimed in any of cairns 7 to 10, wherein the fluid medicament
formulation comprises an anti-inflammatory medicament 20compound. 11. A fluid dispensing
device as claimed in claim 10, wherein said medicament compound is a glucocorticoid
compound. 25 12,A fluid dispensing device as claimed in claim 11, wherein said
glucocorticold compound is selected from the group consisting of Ca, 9a-Difluoro47a-(1-
oxopropoxy)-11p-hydroxy-16a-rnothyl-3-oxo-androsta-1,4-diene-1713-
carbothioicacidS-fluoromethylester;Ca,9a-difluoro47a4(2- furan yicarbon
ypoxyl-1113-hydroxy-16oc-methyl-3-oxo-androsta-1,4-diene-1 70- 30carhothioio acid
S-fluoromethyl ester; and 6a,9a-Difluoro-1113-hydroxy-16a- 
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agents such as disodium edetate (EDTA) and other anti-microbial agents such as

chlorhexidine, chlorocresol, sorbic acid and its salts and polym¡aln.

Suitable isotonicity adjusting agents act such as to achieve isotonicity with body

fluids (e.9. fluids of the nasal cavity), resulting in reduced levels of lnitancy

associated with many nasal formulations. Examples of suitable isotonicity adjustlng

agents are sodium chloride, dextrose and calcium chloride.

Suitable suspension formulations comprise an aqueous suspenslon of particulate

medicament and optionally suspending agents, preservatives, wetting agents or

isotonicity adjusting agents.

The particulate medicament suitably has a mass mean diameter (MMD) of less than

20pm, preferably between 0.S10¡rm, especially between 1-5¡rm. lf particle sÞe

reduction is necessary, this may be achieved by techniques such as micron¡sation

andl or m icrofl u id isatio n.

Suitable suspending agents include carboxymethylcellulose, veegum, tragacanth,

bentonite, methylcellulose and polyethylene glycols.

Suitable wetting agents function to wet the particles of medicament to facilitate

dispersion thereof in the agueous phase of the composition. Examples of wetting

agents that can be used are fatty alcohols, osters and ethers. Preferably, the wetting

agent is a hydrophilic, non-ionic surfactant, most preferably polyoxyethylene (20)

sorbitan monooleate (supplied as the branded product Polysorbate 80).

Sultable preservatives and isotonicity adjusting agents are as described above in

relation to solution formulations.

The dispensing device herein is suitable for dispensing fluid medicament

formulations for the treatment of inflammatory and/or allergic conditions of the nasal

46 rnethyl-17a-[(4-methyI-1 ,3-thiazoie-5-carbonypoxyl-3-oxo-androsta-1
,4-dierie1713-carbethioic acid S-fluoromethyl ester. 13.A fluid dispensing device as ciainried
in claim 10, wherein said medicament 5compound is selected from the group consisting of
PDE4 inhibitors, leukotriene antagonists, iNOS inhibitors, tryptase and elastase inhibitors,
beta-2 iritegrin antagonists and adenosine 2a agonists, 
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passages such as rhinitis e.g. seasonal and perennial rhinitis as well as other local

inflammatory conditions such as asthma, COPD and dermatitis.

A suitable dosing regime would be for the patient to inhale slowly through the nose

subsequent to the nasal cavity being cleared. During inhalation the formulation

would be applied to one nostrilwhile the other is manually compressed. This

procedure would then be repeated for the other nostril. Typically, one or two

inhalations per nostril would be administered by the above procedure up to three

times each day, ideally once daily. Each dose, for example, may deliver 5pg, 50pg'

100pg, 200¡rg or 250¡rg of active medicament. The precise dosage is either known

or readily ascertainable by those skilled in the art.

The application of which this description and claims form part may be used as a

basis for priority in respect of any subsequent application. The claims of such

subsequent application may be directed to any feature or combination of features

described therein. They may take the form of product, method or use claims and

may include, by way of example and without limitation, one or more of the following

claims.



1. A fluid dispensing device for spraying a fluid into a body cavity comprising a

housing, a nozzle for insertion into a body cavity, a fluid discharge device

moveably housed within the housing, the fluid discharge device having a

longitudinal axis and comprising a container for storing the fluid to be

dispensed and a compression pump having a suction inlet located within the

container and a discharge tube extending along the longitudinal axis for

transferring fluid from the pump and finger operable means moveable

transversely with respect to the longitudinal axis of the fluid discharge device

to apply a force to the container to move the container along the longitudinal

axis towards the nozzle so as to actuate the compression puffiP,

wherein the finger operable means comprises at least one lever pivotally

connecting to part of the housing to apply a force to an actuating means

connecting by a collar to a neck of the container when the at least one lever is

moved by a user, which actuating means is used to move the container

towards the nozzle so as to actuate the pump to transfer fluid to the nozzle,

and

wherein a pre-load means interposed between the finger operable means and

the actuating means is provided to prevent actuation of the compression

pump until a pre-determined force is applied to the finger operable means.

A fluid dispensing device as claimed in claim 1 in which the or each lever

pivotally connects near to a lower end of the housing.

A fluid dispensing device as claimed in either of claims 1 or 2, in which the

pre-load means comprises of an actuating device having a variable

mechanical ratio such that until the pre-determined force is applied to the or

each lever no significant force is transferred to the container along the

longitudinal axis.

A fluid dispensing device according to claim 3, wherein said actuating device

is provided with at least one ramp having a variable mechanical ratio.
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5. A fluid dispensing device according to claim 4, wherein the or each ramp has

first and second portions, wherein said first portion thereof inclined at a lesser

angle to the longitudinal axis than is said second portion thereof.

A fluid dispensing device as claimed in any of claims 2 to 5, in which there are

two opposing levers, each of which pivotally connects near to a lower end of

the housing and arranged to act upon the actuating means so as to urge the

container towards the nozzle when the two levers are squeezed together by a

user.

A fluid dispensing device as claimed in any of claims 1 to 6, wherein said

container contains a volume of fluid medicament formulation.

A fluid dispensing device as claimed in claim 7, wherein said fluid medicament

formulation is in the form of a solution formulation.

A fluid dispensing device as claimed in claim 7, wherein said fluid medicament

formulation is in the form of a suspension formulation.

A fluid dispensing device as claimed in any of claims 7 to 10, wherein the fluid

medicament formulation comprises an anti-inflammatory medicament

compound.

A fluid dispensing device as claimed in claim 10, wherein said medicament

compound is a glucocorticoid compound.

A fluid dispensing device as claimed in claim 11, wherein said glucocorticoid

compound is selected from the group consisting of 6ø, 9cr-Difluoro-17a-(1-

oxopropoxy)- I 1 p-hyd roxy- I 6o-methyl-3-oxo-a nd rosta- 1,4-d ien e- 1 7 p-

carbothioic acid S-fluoromethyl ester; 6c¿, 9ø-difluoro-17a-l(2-

furanylcarbonyl)oxyl-1 1p-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17þ-

carbothioic acid S-fluoromethyl ester; and 6o,9c¿-Difluoro-118-hydroxy-16a-

6.
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methyl-17ø-l( -methyl-1,3-thiazole-5-carbonyl)oxyl-3-oxo-androsta-1 ,4-diene-

17 B-carbothioic acid S-fl uoromethyl ester.

13.

5

A fluid dispensing device as claimed in claim 10, wherein said medicament

compound is selected from the group consisting of PDE4 inhibitors,

leukotriene antagonists, iNOS inhibitors, tryptase and elastase inhibitors,

beta-2 integrin antagonists and adenosine 2a agonists.
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