9 Novenber 2006 A fluid dispensing device The presenp Nowaiidra@oge! ates to
a nedi canent di spenser and in particular to a fluid dispensing device for
use as a nasal inhaler. It is known to provide a nedi canent 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
devi ces 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 problemw th such a prior art sprays that if the actuator is noved in a
sl ow or unpredictable manner a strong and well defined spray may not be
produced and so the nedi canent may not be effectively dispensed. This
problemis particularly sigaifluidaliépestsincedavicact uator (e.g. a lever) acts
on a punp nechani smsuch as to punp the fluid to be sprayed froma
container. In this case, slow or unpredictable actuation results in a slow
or unpredictable actuation of the punp and hence, and wunreliable spray
characterjstics i ng
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t he punpdispendifedabeefoc esefis ahasaliphaleat i on of pre- detern1ned force to a
finger operable actuator. It is an object of this invention to provide a
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and conprising a container for storing the fluid to be di spensed and a
conpr essjt @ Ewﬂbrhamhrmcﬁaqmtaﬂrspraybmathfababebﬂatomstrhoved inea slowtosti ner and a
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device t glgnlﬁcan\{ rrT;[c)erc-: an ggt%ator (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-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 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 nove the contai nergo RbE&EbENR006

| ongi tudinal axis towards the nozzle so as to actuate the conpression punp
wherein a pre-load neans is provided to prevent actuation of the
conpression punp until a pre- determned force is applied to the finger
operabl e means. The term finger operable neans is neant to enconpass such
nmeans operable by action of the finger or thunb, or conbi nations thereof
of a typical user (e.g. an adult or child patient). The finger operable
means i s noveabl e transversely with re?pect 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 neans nay therefore )
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enhance or snoot e force experienced by the container. The nechani cal
advant aged@tgymingd e isapplied tabedinge oRemLIB M&@PRer a  uni f or m manner such
as by a constant nechani cal advantage enhancenent, for exanple by a ratio
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t hereupon) so as to urge the container towards the nozzle when the or each

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.



| ever is noved by a user. 9 Novenber 2006 3 |In one agpeiiemBdie@O&re two
opposi ng | evers, 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 | evers are squeezed together by a user.
Alternatively, the finger operable neans may conprise of at |east one |ever
to apply a force to an actuating neans used to nove the container towards
the nozzle so as to actuate the punp. In which case the or each | ever may
be pivotally supported at a lower end wthin the housing and the actuating
means may i n aspects be connected to a neck of the container (e.g. forned
as a collar thereto). Suitably, there may be two opposing | evers, each of
which is pivotall ; y be
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oper abl e nmeans. The pre-determ ned force may thus, be thought of as a

't hr esholt@'actigte HhaPuMe:* force which nmust first be overconme before
actuation of the conpression punp can occur. The quantum of pre-determ ned
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spray chajonedimiriyi ofmed upiacalidnthetetsd. pre-deternmined force is in the range
from5 to 30N, nore typically from 10 to 25N. That is to say, typically

from5 t %u??tgm‘y. trﬁBFeemE}’ Bb(f\ﬁl) lc%pc@&r?éﬁewrs? 8achd¥ wifich 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 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



force nust be applied to the finger operable neans bed Mogeabed@ipogn of the
9 Novenber 2006 4 conpression punp is enabled. Such values tend to
correspond to a force which prevents a suitable "barrier force' to a weak
nondescri pt or unintended finger novenent whilst readily being overcone by
the determ ned finger (or thunmb) 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 | ower pre-determ ned force than that designed for adult usage.
In accordance with a first embodi ment,of the invention the pre-load neans
I's physically interposed between the or each finger operable neans (e.g.
| ever) and the container. In which case, the pre-load nmeans may conpri se
of a ste [ ' | hy the or each
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In yet a further alternative, the pre-load neans my corr%rlse of at | east
one det éf?98f ormed on one of the container or the or each finger operable
means (e.g. a lever) and a recess fornmed on the other of the container or
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which case, the pre-load means may conprise of one or nore detents fornmed
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the detents being
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.

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 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.

In which case, the pre-load means may comprise of one or more detents formed on
the container for engagement with part of the housing, the or all of the detents being
disengageable from the housing when the pre-determined force is appiied to the
finger operable means so as to allow the compression pump to be actuated.




di sengageabl e from the housi ng when the pre-deternm ned Neve&mbes200pl i ed to
the finger operable neans so as to allow the conpression punp to be
actuated. 9 Novenber 2006 5 Alternatively, the pre-load nmeans may conprise
of one or nore detents fornmed on the housing for engagenent with part of
the container, the or all of the detents being disengageable fromthe
contai ner when the pre-determned force is applied to the finger operable
means so as to allow the conpression punp to be actuated. According to a
third enbodi mrent of the invention the 5Pre-l oad neans is interposed between
the container and the discharge tube. Tn which case, the pre-|oad neans nmay
conprises of a step forned on the discharge tube and at |east one | atching
menber at | . when
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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 embadiment of the invention the pre-load means is interposed
between the housing and the or each finger operable means (e.g. lever).

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 detents being
disengageable from the respective lever when the pre-determined force is applied to
the or each lever so as to aliow 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 pre-determined force is applied to the or
each lever so as to allow the compression pump to be actuated.
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2006 6 According to a fifth enbodi nent of the invention the pre-load neans
is interposed between the actuating nmeans and the housing. In which case,
the pre-load neans may conprise of at |east one detent formed on part of
the actuating nmeans for engagenent with part of the housing, the or all of
the detents being di sengageable fromthe housi ng when the pre-determ ned
force is applied to the or each finger operable neans (e.g. lever) so as
to allow the conpression punp to be ?ctuated. Al ternatively, the pre-I|oad
means may conprise of at |east one detent fornmed on part of the housing
each detent being arranged for engagenent with a conplenentary recess

formed o f eabl e
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from its respective recess 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.

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 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 until the pre-determined force is applied



As yet a further alternative, the pre-load neans nay &ONpvémBeO2006
actuating device having a variable nechanical ratio such that until the
pre-determned force is applied 9 Novenber 2006 7 to the or each finger
operabl e nmeans (e.g. a lever) no significant force is transferred to.the
container along the longitudinal axis. The fluid dispensing device may
alternatively conprise of a finger operable neans in the formof a single
| ever and the pre-load nmeans may further conprise of a spring interposed
bet ween the | ever and the contai ner, Lpe spring being used to urge the
contai ner towards the nozzle so as to ‘actuate the conpression punp. In

whi ch case the spring may be conpressed by novenent of the | ever until the
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nodi ficatjon my be readily determined by reference to the desired spray
profile ARIcAPPres¥PRPURY: characteristics of the device and fornulation to

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; i.e. 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



be sprayed (e.g. viscosity and density). The force ngiNoyemhen2@06 may in
one aspect, be integral with the finger operable neans. In this aspect,
the force nodi fying nmeans may conprise an aspect of the 9 Novenber 2006 8
finger operable nmeans shaped to give rise to a nmechani cal advantage (e.g. a
| ever, camor screw feature). In another aspect, the force nodifying neans
Is | ocated non-integral with the finger operable neans, and typically

bet ween the finger operable nmeans and the container. Again this aspect,
the force nodi fyi ng neans nmay conpri%g an aspect of the finger operable
means shaped to give rise to a nechanical advantage (e.g. a |lever, camor
screw feature). In one aspect, the force nodifying neans only acts (i.e.
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t hat onean tresqrewe feldore).m ned force has been overcone the force applied to
the container is either relatively constant or increases on a relatively

t ant ' i ithy {
constanty, Pf\ﬁfh%r ﬁ%;ﬁ;cs.glge Eﬁ‘é‘% .gsaffy?ﬁg fh%@ﬁﬂs lokdt8d heh Fitedrapiviity tHedringeans

addi tionally conpr eature, which acts to stOﬁ?forc,e bei ng

. 9]
appl i ed apgrabiemegns.anddypiealy debreatthefinagronarable meang anchihe Foftaler-s reached
or nor e Aqu i dspec MeEFotEmEENiRY Meand Ay RERTPrisEBN @Spatt RATHE finglnr

di stance.” I'n one aspect, the stop functions, t revent excess force being
appl | 6 OPETALIEMeap FRARSIIR Shari5e eRBEHABIEL SAYARAGR (S Gaear CAMPER ¢ ho
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fluid dispensing device. In such enbodi nents the fluid discharge device
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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 operable means moveable transversely with respect to the longitudinal axis of



conprising a container for storing the fluid to be di prRecadbend00s6
conpression punp having a suction inlet |located within the container and a
di scharge tube extending along the |ongitudinal axis for transferring
fluid fromthe punp to the nozzle, the housing assenbly conprising a
housi ng, a nozzle for insertion into a body cavity and finger operable
nmeans noveabl e transversely with respect to the longitudinal axis of 9
Novenber 2006 9 the fluid discharge device to apply a force to the
container to nove the container alongthe [ongitudinal axis towards the
nozzle so as to actuate the conpression punp wherein a pre-load nmeans is
provided to prevent actuation of the conpression punp until a
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device. The invention will now be described further with reference to the
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means according to a tirst enbodi nent of
pre-compressaon pumps are typically used with a bottle {glass or plastic) container
capable of holding 8-50ml of a formulation. Each spray will typically deliver 50-100ul

of such a formulation 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 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.1;

Fig.2b is an enlarged view similar to that shown in Fig.2a but showing an alternative

pre-load means;



invention in a ready for use state; Fig. 2a is an enl ergisaénhéaeade t he area
indicated by the arrow'A on Fig.1l;, Fig.2b is an enlarged viewsimlar to
that shown in Fig.2a but showing an alternative pre-load neans; 9 Novenber
2006 10 Fig. 3 is a cross-section simlar to that of Fig. 1 but show ng
the fluid dispensing device in use; Fig.4 is a cross-section simlar to
that shown in Fig. 1 but show ng a pre-load neans according to a second
enbodi ment of the invention; Fig.5 is an enlarged view of the area
indicated by the arrow'B on Fig.4; ;oFig.6 is a cross-section simlar to
that shown in Fig. 1 but showing a pre-load neans according to a third
enbodi nent of the invention; Fig.7 is an enlarged view of the area

| ndi cat efighy jshecss e&tuoﬁs.rﬁmrﬁb%a@of F@ 9 buBshowifg el tRPending he
direction of arrow 'S on Fig. FIig.9%is a cross-section of aTluid

di spensi #R)i0i4$€; havi ng an al ter nat i ve mechani smto actuate the fI ui d

di scharge device to that shown in Fig.1l and having a pre-|load neans
accor di nBigi4o ishecress-eectioarsimittirne that efowd i FigvEbul howirlg @ prelidatis a
Cross-section_as in Fig-9 t sh n e _mechani smused to actuate
Che 11 ur eareefBrias e stenc s dibe I S Bentn: Bl 11 1s a
cross-section of a fluid dispensi ng deV| ce having an alternative nechanism
t o act ualtig.5t hie anlanlarged viemofdhe dreaiindicated bjpthe amowiB’ian Fgg: 1 and having a
pre-load neans according to a fourth enbodi ment of the invention; Fig.12 is
a plan VFI?W qf é&@s@é@&loh%ﬂh%&@ﬁmp%’hdﬂ?maﬁ%%@ shBUmQQ predoadi! 9-13 IS a
cross-section of d di spensi ng‘ device having an dlternative mechanism
t o act uahansrcoprdingitas thindanRodieentcd thegnyeionshown in Fig. 1 and having a
pre-1 oad neans according to a fifth enbodi nent of the invention; Fig.14 is
a front Egew igfanenldryéd vidivaieinsareg inthvatedbp s agova T’ dntFg.Bat i ve nechani sm
to actuate the fluid discharge device to that shown in Fig.1l and having a

pre-| oachg. 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. 10is a cross-section as shown in Fig.9 but showing the mechanism used to
actuate the fluid discharge device in an actuated position;

Fig. 11is a cross-section of a fluid dispensing device having an alternative
mechanism to actuate the fluid discharge device to that shown in Fig.t 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 ‘D’ 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;

Fig.14 is a front view of a fluid dispensing device having an altemative mechanism
to actuate the fluid discharge device to that shown in Fig.1 and having a pre-lpad
means according to the fourth embodiment of the invention with an end cap

removed;




means according to the fourth enbodi nent of the invenbingvembd: Zo0end cap

renoved; 9 Novenber 2006 11 Fig.15 is a front view of the fluid dispensing
device shown in Fig.14 with an end cap in place; Fig.16 is an enl arged
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.18 is a
cross-section of a fluid dispensing device having an alternative nechanism
to actuate the fluid discharge device to that shown in Fig.1l and having a
pre-1 oad neans according to a sixth eppodi nent of the invention; Fig.19 is
a cross-section that is simlar to that shown in Fig.18 but show ng an
alternative pre-load neans according to the sixth enbodi nent of the
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i ndi cate I's an enl arged perspective
vi ew of ftimplace] | ar of Fig. 19B; Fig.20 is a front view of the fluid
di spensi ng device shown in Figs. 18 and 19 but showi ng the use of a

pre-| Oadeiﬁ@ﬂlgsis%c%%bg@ chddsidaetidrsrthd afrEiRdicaea bythe biew ‘ENoreRigl on; Fig. 21

is a sid ewin Irection of the arrow'P on Fig.20; Fig.22 is a

cross-section of a fluid di nsi ng devi ce .havi ng an-alternative mechani sm
to act uattdg-#hds mqnse-wg%afﬁsgweékﬁ%éas'{‘%dﬁwa‘% S%‘h‘gw ii:'ﬁjl‘—‘i'g. 1 and having a
pre-|oad neans according to the second enbodi nent of the invention; Fig.23
is a sidEigisvsia tross-déctioat ibbna ofluidir disperisifig deviseghaving aad #litggnatvg j s
cross- section of, th r b ndi - OB AR
referencén‘?cts‘amsﬂhtroeabc?%?egie%mnlgd%%b%g??% P’EEBZ%Q{\X#}QQ&"F? lljrfgldj gB%ﬁéYIH device 5
for sprayé-hmdanédns atcoming o Dsixth emetvidiperiaihe isvenfiod; housi ng 9, a nozzle
11 for insertion into a body cavity, a fluid discharge device 8 noveably

housed ""iFﬁQHé‘ i .*?aecibgg-%le Pthat i Sichtdt € Hab Shawgan dayi18eLR SRwing ah
| ongi tudi rral ~aXi's "and conprising a container 30, . )
alternative pre-load means according to the sixth embodiment of the invention;

Fig. 19A is an enlarged side view of the collar occupying area indicated by the arrow

‘J" on Fig.19;
Fig. 19B is an enlarged perspective view of the collar of Fig. 18B;

Fig.20 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 ‘P’ on Fig.20;

Fig.22 is a cross-section of a fluid dispensing device having an altemative
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.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 8, 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



9 Novenber 2006 12 for storing the fluid to be di spemsHevanben2806Pr essi on
punp having a suction inlet Jlocated within the container 30 and a

di scharge tube 31 extending along the |longitudinal axis for transferring
fluid fromthe conpression punp to the nozzle 11 and finger operable nmeans
20, 21 noveable transversely with respect to the 1longitudinal axis of the
fluid discharge device to apply a force to the container 30 to nove the
contai ner 30 along the |ongitudinal axis towards the nozzle 11 so as to
actuate the conpression punp and a prg-load means 28 to prevent actuation
of the conpression punp until a pre- Aternined force is applied to the
finger operable nmeans 20, 21. The finger operable neans is in the form of
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conponent housing 9 defines a cavity 10 forned ront wall, a rear
wal | and qommssmsbpurgséeaﬁﬂ@ Rpdeigmingdifgege '&ﬁﬁp"e‘ﬂﬁﬁt'lﬁ é’ﬁﬂ.ﬁwpﬁ@ bleozzl e 11 is

connect ednbshsone2¢nd of the housing 9, extends away from the housing 9 and
has an external tapering form The di scharge outlet fromthe conpression

punp is i t e form of thetub del t.ube 31 a tubular guide in
the for mﬂ\ﬂ efoRerablempnns % in te b ‘HF'%%YJ #’H?ﬂ"@ %é(erqqu;%%eafﬁ 0?0 align and
| ocat e t hehigleisipivotallytcohrectdd toparesfithy houding Oempés brrangddte agbepdrea 11. 9

Noverber bzagg%omon 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 9 defines a cavity 10 formed by a front wall, a rear wall and first and
second end walls 14a, 14b. The dispensing nozzle 11 is connected to one end of
the housing 9, extends away from the housing 9 and has an external 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 outlet tube 16 is formed within the
nozzle 11 to align and iocate the delivery tube 31 correctly with respect to the nozzle
11.



13 An annul ar abutment 17 is formed at the end of theoqugdeibdrionel6. The
annul ar abutnment 17 defines the entry to an orifice 15 through which fluid
can flowin use and is arranged for abutnment 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 abutnment surface 22, 23 arranged at an angle O
to the longitudinal axis X- X of the fluid discharge device 8 for abutnent
agai nst the base portion 35 of the container so as to convert a force
applied to the levers 20, 21 substan&éally transversely to the

| ongi tudi nal axis X-X of the fluid di'Scharge device 8 into a force along
the longitudinal axis X-X of the fluid discharge device 8. The nozzle 11
has a | opgi t udi ' J ' Loyl ' i [ xis X-X of
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device this need not be the case. Only the container or the |evers need
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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 fiuid discharge device 8 so as to
form an inclined surface, the or each inclined surface being arranged to be acted
upon by the levers 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 farce 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.



9 Novenber 2006 14 The inclined surface 37 is arran@Notémber 2p@6ate wth
the abutnent surface 22 and the inclined surface 38 is arranged to
co-operate with the abutnment surface 23. The abutnment surface 22 is forned
by an edge of a web 24 fornmed as part of the Iever 20 and the abut nent
surface 23 is fornmed by an edge of a web 25 fornmed as part of the |ever

21. In the arrangenent shown in Fig 2A, the pre-loading neans is interposed
between the levers 20, 21 and the container and as shown is in the form of
smal | step 28 fornmed near to the end,of each abutment surface 22, 23. In
the ready for use position this |ieS against a side of the container 30 at
the juncture of the side of the container wth the base portion 35. The
pur pose ing the
Cont ai mehedplre s Rllod 37 |<arkholl ) BFlopbiafe witf R Snudfhene uldc BB 104 1o
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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 lever 20,21 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 dribble out of the nozzle 11.

Fig. 2B shows an aliternative 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 living hinge 26 although other means of pivotal connection could be used.



pivotally connected to a respective one of the two si @Nowdrhberl2006 14b by a
respective living hinge 26 although other neans of pivotal connection could
be used. 9 Novenber 2006 15 The fluid discharge device 8 is in nopst
respects conventional and will only be described briefly herein. The fluid
di scharge device 8 has a holl ow container 30 defining a reservoir

contai ning several doses of the fluid to be di spensed and the conpression
punp that 1is attached to a neck 34 of the container 30. The contai ner 30
as shown is nmade froma translucent g, transparent plastics material
however it will be appreciate that it could be nade from ot her transl ucent
or transparent materials such as gl ass. The conpression punp includes a

pl unger ?ﬁ%buﬁ%&@ﬂ%r@e{&zégﬁ o i (FRORORG UL BoflydntioRsIBRASAR LAY dehat def i nes a

chanber shown ( 0 accommodate a single dose of fluid. The
pl unger dssaibedbhiefly hereinhe t ubul ar delivery tube 31 that is arranged to
extend fromone end of the punp for co-operation with the outlet tube 16 of

the di sprefilididiRardedelice 8Thas Phumaecontainbt 8@ efning ateyer(siot shown)
slidably supported “in luid is

Jol t he chapher forped in the punp casing. T
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tube 31 jgi@chéPtads hbeices dfthelottamedBopensi ng nozzl e 11. The size of
chanber 1s such that it accommodates a single dose of fluid, the dianeter

of the chanber, and_pi stpn comnbi ne | unger bei ng
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i n vol unmate@bAdwéver it veill bglapprboimte that it cauld beThadegliep atheritragsluseidinect ed to
the container 30 sych.th he piston is noved by a return spring of
t he punpg??ﬁﬁaregﬁén\/éif'?lﬁﬁ'g&bﬁgﬁg? " position a new dose of fluid is drawn
into the cylinder via the suction inlet in the formof a pick-up tube from
t he cont ZIheeomp@ssiondprponclddechaiugeer (Dpbshawn sligingly WBQ?Q‘%’ Wittip @oensi ng

device i ﬁuﬁ’lﬁ cfa%b MR 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 nozzle 11. The plunger includes a piston {not shown) slidably supported

in the chamber farmed 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 fluid, 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 1o 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.

From the position shown in Fig. 1 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




Fromthe position showmn in Fig. 1 in which the end poy Novembek 2006 abut nent
surfaces 22, 23 abut gently against the inclined surfaces 37, 38 of the
container 30 and the 9 Novenber 2006 16 container 30 is abutting with the
steps 28 a user first grasps the fluid dispensing device 5 by the two

| evers 20, 21. Provided that only a light pressure is applied to the

| evers 20, 21 no fluid wll be discharged and the user is able to nanoeuvre
the dispensing nozzle 11 of the fluid dispensing device 5 into the body
orifice into which fluidis requireqsto be di spensed. This is because of

t he presence of the pre-loading neans fornmed in alternative enbodi nents,
by the steps 28 of Fig 2A or the detents/recesses 29, 27 arrangenent of
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actuating procedure can then be repeated until all of the fI uid in the
cont ai ndtowever, 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 alt of the fluid in the container
has been used. However, only one or two doses of fluid are normally administered
at a time.



has been used. However, only one or two doses of flui & ReGeBENRODOG
admnistered at a tine. 9 Novenber 2006 17 When the container is enpty a
new fluid discharge device 8 is |oaded into the housing 9 thereby
restoring the fluid dispensing device 5 into a useable condition. Wth
reference to Figs. 4 and 5 there is shown a fluid dispensing device that is
In nost respects identical to that previously described and for which the
same reference nunerals are used for |ike conponents. The primary

di fference between the fluid dispensi&%,neans shown in Figs. 1 to 3 and
that shown in Figs. 4 and 5 is that t fluid dispensing device 5 in Figs.
4 and 5 uses a second enbodi nent of pre-load neans in which the pre-I|oad

means 39, 40 is interposed betwee Si i ner 30. The
pre-1oad EMIthe GRPRINELS %rppttyva)n%ﬁlgﬂtdgcg@'g Zf@gﬂ‘cgraﬁggoat)dr%ﬁt'ﬁ@q ousi ng 9 for
engagene nhou\s:h? oplegrebp festdringathaflaidrdispeBfing dbeice Gunkiet esaablesgnditionar e

di sengageabl e fromthe container 30 when the pre- determ' ned force is
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of the ne?c%‘fﬁ?é%cgt\ukg |§ﬁlﬁ1=.1@§éa%nﬁ<%c bh&fs, €nd of each arm 39 has a step

40 forned erern I'or to actuation is in abutting contact wth
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cont ai her 30 an e uttl th the steps
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21. Provi gespbbad hétwe¥n thd hallting'd 866 the@ohira?[30i ed t o the | evers 20, 21 no
flurd wll be di scharged and the user is able to manoeuvre the dispensing

nozzle 11 _of th fluid dispensin eyl [ i nto which
'l uid i s ABGarsead ripane Corupans ao Rty 2o, Brhdd RSl Sfor. o7 1T
pre- | oadi @Ggagement with part of the container 30. The two detents 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 detents 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 manoceuvre 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.



means fornmed by the steps 40 and the arns 39 which prg\Noventhiere200€ of the
contai ner towards the nozzle. 9 Novenber 2006 18 If the user then squeezes
the two | evers 20, 21 together with increasing force the arnms 39 wll
begin to bow outwardly until when the pre-determ ned force is reached the
neck 34 of the container 30 is able to disengaged itself fromthe steps 40
and the interaction of the abutnent surfaces 22, 23 with the inclined
surfaces 37, 38 will then cause the container 30 to be noved rapidly
towards the nozzle 11. However, as previously described the abutnent

bet ween the end of the delivery tube 1 and the annul ar abutnent 17 wl|
prevent novenent of the delivery tube 31 in the sane direction thereby
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5. The actuating procedure can then be repeated until all of the fluid in
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to 8 usenisexpeid gs afihedpraynihtodiie body drifizd. neans in which the pre-load neans

41, 42, 43 is interposed between the container 30 and the di scharge tube
31.

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.

The actuating procedure can then be repeated until aii of the fluid in the container
has been used. However, only one or two dose volumes of fluid are nomally

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 5 in Figs. 6 to 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.



Thi s enbodi ment has the advantage that it can be used9i Néwspeet 206 of t he
mechani sm used to actuate the punp. 9 Novenber 2006 19 The pre-|oad neans
conprises of a step 41 fornmed on the discharge tube 31 and two | atching
menbers in the formof arnms 42 attached by a collar 43 to the neck 34 of
the container 30. The step 41 is forned by a rib 44 extending
circunferentially around the discharge tube 31 and positioned such that
when the punp is actuated the rib 44 does not prevent travel of the

di scharge tube 31 into the container 30. The arrangenent is such that,
when the pre-determned force is appliieed to the finger operable nmeans in
the formof the levers 20, 21, the |atching nenbers or arns 42 are able to
ride over the step 41 so as to al I ow t he conpression punp to be actuated
but when f | M metﬁ%nd
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31 and tg@maihet3n.the orifice 15 fromwhere it is expelled as a fine spray
into the body orifice.

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 fiuid 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 step 41 and the arms 42 which

prevent movement of the container 30 towards the nozzle 11.

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 arms
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 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 allowing the arms 42 to re-engage with the step 41 ready for the
next actuation of the fluid dispensing device 5.




Upon rel easing the pressure applied to the | evers 209 Rdvdrhberd200&ery t ube
31l is wurged out of the container 30 causing fluid to re-fill the punp. The
container 30 will then nove back allowing the arns 42 to re-engage with
the step 41 ready for the next actuation of the fluid dispensing device 5.
9 Novenber 2006 20 The actuating procedure can then be repeated until al

of the fluid in the container has been used. However, only one or two
doses of fluid are normally adm nistered at a tine. It will be appreciated
that alternatively, the pre-|oad neags, may conprise of a recess forned on
t he di scharge tube 31 and at |east one |atching nenber or armattached to
t he contalner t he arrangenent being such that, when the pre-determ ned
force [ e levers
20, 21 th %é‘éﬁbbﬁ%réf‘?féﬁﬁgbnWﬂﬁﬁb.@é‘bﬁgﬁw@f#ﬁ%ﬁ‘“@a‘ BelBopleifets cas so as
to al | owhashkeearosededisivaver, mmlvmnaprﬁwoalosem@fefwsd e norpallye administeredFi gs. 9
and 10 ther %s shown a fluid dispensing device 105 which 1is in many
respects simlar to that previously described but instead of direct
actuatlon of the fluid dlscharge deV|ceog¥ the | evers, the finger operable

means i nit wikbe apareciated g qltatnativelyghe prerlogd means Anadcappiise of a'8FeSs to an
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i nserti opumpicobeadiostgdcavity and a fluid discharge device 8 noveably
housed within the housing 9. The fluid discharge device 8 corrpri ses of a
contain = i on punp
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outlet 3% lramaoyleseﬂctscsfmllarto 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 fever 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 nozzie 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. 1to 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 nozzie 11.

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.




the container 30 for transferring fluid fromthe punm NevimBepQDDbEe 11. A
finger operable neans in the formof the two |levers 120, 121 is provided to
apply a force to the container 30 to nove the container 30 towards the
nozzle 11 so as to actuate the punp. 9 Novenber 2006 21 The two opposing
| evers 120, 121 are pivotally supported within the housing 9 and are
driveably connected to the container 30 by neans of the actuating nmeans so
as to urge the container 30 towards the nozzle 11 when each | ever 20, 21
is rotated by a user and in practice the two |evers 120, 121 are squeezed
together by a user. That is to say, 2aqueezing the two | evers 120, 121

t oget her causes the container 30 to be noved towards the nozzle 11. In
nore detail, the fluid dispensing device 5 conprises of a housing assenbly
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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, 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 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.

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



The fluid discharge device 8 has a longitudi nal axis gqoveaib#e@006 t h a

| ongi tudinal axis of the container 30 and a | ongitudinal axis of the
tubul ar 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 punp is actuated the force applied to the tubular delivery tube
31 is along the longitudinal axis of the tubular delivery tube 31 9
Novenber 2006 22 and no bending or deflection of the delivery tube 31 will
occur due to the applied force. Each of the first and second | evers 120,
121 is driveably connected to the cordZainer 30 near to said one end of the
container 30 where the container termnates in a neck 34. To formthe
driveabl e connection each of the first and second | evers 120,121 has a
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toot hed ¢gek 132 attached to the container 30 and in particular to the
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cont ai nep 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
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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 will 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 pivotally
supported within the housing 9 by a pivotal connection between each lever 120, 121
and the body member 6.

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.



and the body nenber 6. The fluid discharge device 8 | 9 Nevérabep26060usl| y
been described and will not be described again other than to nention that
actuation of the punp occurs when the discharge tube 31 is pushed into the
contai ner 30. 9 Novenber 2006 23 The fluid dispensing device 105 is fitted
with a pre-load neans according to the second enbodi nent of the invention,
that is to say, the pre-load neans 144 is interposed between the housing 9
and the container 30. The pre-load nmeans conprises of a detent in the form
of a circunferentially extending rib 144 formed on the container 30 for
engagenent with part of the housing 23 The rib 144 is arranged for
engagenent with two inwardly extending fingers 147a, 147b forned in the
side wal | s 14a, 14b of the housing 9. Each of the fingers 147a, 147b is
attached Tie filie dispepsing devics 108 is/fdled withea predpad megnsiagrarging tadee such t hat
nmovenment of t fil K ' r ted but
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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 @ or more
specifically the fingers 147a, 147b when a pre-determined 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 will be
discharged due to the interaction between the rib 144 and the two fingers 147a, 147b
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
rmoved rapidly towards the nozzie 11.



then squeezes the two |levers 120, 121 together w th pNdwashdt2d0s ce
eventually a pre-determned force will be reached at which point the rib
144 is able to disengage wth 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 noved rapidly towards the
nozzle 11. 9 Novenber 2006 24 However, because the end of the delivery
tube 31 is in abutting contact with the annular abutnment 17, the delivery
tube 31 cannot nove in the sane direction. The effect of this is to cause
the delivery tube 31 to be pushed inta the container causing fluid to be
expelled fromthe delivery tube 31 into the orifice 15 fromwhere it is
expelled as a fine spray into the body orifice. At the end of the delivery,
st age wheswbhe, bédsude thesaitbofghe delveretubass 1he enatelittirgheongamd withibet wo | ever s
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which i gqé Rall@¥a, "13BRRGHewWAIINFIg@fo.t o that shown in Figs.1 to 3 but in
which a single lever 170 is used to apply a force to an actuating nmeans
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rawn 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 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 is
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 pre-load means 150, 152, 153 is interposed between the
housing 102 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



The fluid dispensing device 165 is fitted with a fourt$ Newboben@20060f a
pre-load neans in which the pre-load neans 150, 152, 153 is interposed
bet ween the housing 109 and the | ever 170. The pre-load nmeans conprises of
a detent in the formof a tooth 150 fornmed on the housing 109 for
engagenent with the |l ever 170. The tooth 150 is forned at the end 9
Novenber 2006 25 of an arm 152 fornmed as an integral part of the housing
109 and the lever 170 has a conplenentary rib 153 formed thereon for
engagenent with the tooth 150. The detent or tooth 150 is di sengageabl e
fromthe rib 153 on the lever 170 wheresa pre-determned force is applied
to the lever 170 so as to allow the conpression punp to be actuated. In
nore detail the fluid dispensing device 165 conprises of a body structure
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t he neck 129 of the container 130 by a collar 140 engaged with the neck
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formed in a S|de wal | 114 fromwhich, in use, a pa
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 iocated 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-part 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.




of the lever 170 projects. The part of the |lever 170 9 Natvember 2006 from t he
aperture is a ribbed finger grip 146. 9 Novenber 2006 26 The di scharge
outlet fromthe punp is in the formof a tubular delivery tube 131 and a
tubular guide in the formof 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. An annul ar abutnent 117 is forned at the end of the outlet
tube 116. The annul ar abutment 117 defines the entry to an orifice 115
t hrough which fluid can flowin use and is arranged for abutnment with an
end of the delivery tube 131. The fl aied di scharge device 108 is in nost
respects conventional and is as previously described herein. The coll ar
140 is connected to the neck 129 of the container 130 by a snap connection
i n which i i \ £ Wi AdeivaQlthse 13¢8nd s snap
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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
fited. 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
mermber 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 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.



t hrough which the | ever 170 projects. 9 Novenber 2006 9 Révdhmder @00bi ent
flexi ble menber 176 is connected at one end to the upper end of the |ever
170 by engagenent with a groove 134 fornmed in the lever 170 and is
connected at an opposite end to part of the body structure of the fluid

di spensing device 165 in the formof the housing 109 which has a groove
135 forned therein wth which the resilient flexible nmenber 124 is
engaged. It will be appreciated that if renmoved fromthe fluid dispensing
device 165 the resilient flexible menber will return to a flat planar
shape as it undergoes no plastic defagmation during use but only elastic
deformation. The stop 125 is positioned such that when the lever 120 is

di splaced fully fromthe container 130 so as to rest against the stop 125
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upper end of the lever 120 and t e po tion 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 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 load 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 108 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 iever 170 and in particular with the

ribbed finger grip 146.



9 Novenber 2006 28 Provided that only a |ight pressupeNéewenslyed 2@06t 0 t he

| ever 170 no fluid will be discharged and the user is able to nanoeuvre

t he di spensing nozzle 111 of the fluid dispensing device 165 into a body
orifice such as a nasal cavity into which fluid is required to be

di spensed. This is because of the presence of the pre-load neans and in
particul ar because the tooth 150 is abutting with the rib 153.. If the user
then exerts nore force upon the |ever 170 the arm 152 will begin to bend
and when the force applied to the | ever 170 reaches a predeterm ned

magni tude the tooth 150 is able to rkgle over or becone detached fromthe
rib 153 allow the lever 170 to nove freely and the interaction of the
resilient flexible menber 176 upon the <collar 140 will then cause the
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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




by neans of an actuating neans in the formof a flexi bl Novembar2d3d whi ch
as 9 Novenber 2006 29 shown is forned as a single part with the two | evers
220, 221 but all three parts could be nmade as separate conponents. The
flexible nmenber 242 is arranged to act against a collar 240 connected to a
neck 229 of the container 230 so that when the two | evers are squeezed
together the flexible nenber 241 urges the container towards a nozzle 211
extending fromone end of the housing 206. The novenent of the container
230 towards the nozzle 211 causes relative novenent between the container
230 and a discharge tube 231 connectzd to a punp housed within the

contai ner 230 thereby actuating the punp and causing fluid to be urged out
t hrough the di scharge tube 231 into an orifice 215 fornmed in the nozzle
211 fr omswa®hGEforinet 2isdi single pad with tmetvmmpe:aﬂzomy butailtherespastssi ng devi ce
205 is fitt th e | of a pre-load neans in which the
pre- | oad cﬁﬁ@&? még?ﬁté?'ﬁ') ng%%n the actuating neans 241 and the
housi ng 206. The pre-1oad neans conprises of two detents 224, 227 formed on
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in which the pre-load means is interposed between the actuating means 241 and the

housing 206.

The pre-load means comprises of two detents 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 lightly
against an adjacent outer surface of the housing 206.

When a smail force is applied to the two levers 220, 221 the pump is not actuated
because the detents 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 nozzie

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. In which case, each detent would be



It will be appreciated that alternatively, the pre-| ogdNovearsercode
conprise of at least one detent fornmed on part of the housing for
engagenment with a conplenentary recess forned on part of the actuating
means. In which case, each detent would be 9 Novenber 2006 30

di sengageable fromits respective recess when the pre-determned force is
applied to each lever so as to allow the conpression punp to be actuated.
Wth reference to Figs 14 to 17 there is shown a fluid dispensing device
305 that is in many respects simlar to those previously described. The
flui d di spensing device 305 conprises3®f a body 306 form ng a nozzle 311
and a housing 309. A fluid discharge device 308 is housed within the
housi ng 309. The fluid discharge device 308 conprises of a contajner 330 .
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the nozg|Lyiddhhrge tube 331 into an orifice 315 in the nozzle from whence it is emitted as

a fine spray.

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 pre-load means interposed between
the housing 309 and the levers 320, 321.




The fluid dispensing device 305 is fitted wth a pre-|9Ndvembas2006er posed
between the housing 309 and the | evers 320, 321. 9 Novenber 2006 31 The
pre-1 oad neans conprises of a detent or step 342 formed on each side of the
housi ng 309 for engagenent with an end face of each | ever 320, 321.
Movenent of the |levers 320, 321 is prevented by their engagenent with the
steps 342 until a pre-determned force is applied to them at which point
the force applied is sufficient to cause the ends of the l|evers 320, 321
to ride out of the steps 342 and permt free novenent of the |levers 320,
321 towards the contai ner 330 thereby3icausing actuation of the punp. In
this way it is guaranteed that the punp will not be actuated until
sufficient force is being applied to cause a rapid novenent of the

di schar geThaipre-133d meahs comprisemofa detent3gGtepB42forrped paeach sidemfghe 18 t here

S shownafl espects simlar to
t hat prev %/ﬁbc?d@igﬁ@?%rﬂ%h% gf‘@ﬁg%@@teaigﬁ |éJérr13?B%’02fl7 but in which
the pre-load neans is interposed between each Iever 420, ﬁb% and the
respect i vidovementiaf the levenss3202321 isrsevantgdibyithels angagemaswiththe §8RSonpr i ses
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(not s homﬁérrgr\g%e%éwéﬁélﬂw the 14Psrs 430, 24t ©REIdAhé cORtaMee 380 thevéby t he
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431 is nosasingrackiating of Hie RUTRr Indhis waydt is giaranteedt Sdmg?Pdw IGERe s urged

out of tMUéiééﬁhﬁlrsgﬁlcielhbﬂ)réé%ib HeificPapplie®@to Eduse idepid motdrmentaf e from
whence it is emtted There is provided a finger operable

nmeans in @lﬁ@arQﬁ%ﬁbe%ﬁH’émtt%C%ﬁ’Bgr ‘l evers 420, 421 each of which is

pivotally supported near a |ower end of the housing 409 by being connected
t oget her \ath sefbledxck hd Eigstl 8 diperd 23shemah a fiuid disprygitg deviee 408 that is ingnanyct uat i ng
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which the pre-load means is interposed between each lever 420, 421 and the

respective actuating means 422.

The fluid dispensing device 405 comprises of a bady 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
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 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 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




the two | evers 420, 421 are squeezed together. The aciNebémiHer™2OO6 IS i N
the formof two inclined ranps 422 each of which is arranged to cooperate
with a conplenentary curved surface forned on a respective one of the two
| evers 420, 421. The two ranps 422 are connected to the container 9
Novenber 2006 32 430 by neans of a collar 440, which is engaged with a
neck 429 of the container 430. Mwvenent of the two | evers 420, 421 towards
each other causes the curved portions of the levers 420, 421 to ride up
the ranps 422 thereby urging the container 430 towards the nozzle 411. The
fluid dispensing device 405 is fitted2dwith a pre-load neans interposed
between the actuating device 422 and the | evers 420, 421. The pre-|oad
means conprises of a detent 424a formed on_each actuating neans in the
form of 430 bynwkaneef a calier 44% whigh isegaaestbyith ainepk 429 etbeConlgds or ned i n
each Iew 420,421. Each of the detents 424a is di sengageable fromits
respective conplenentary recess 446 when a pre-determned force is applied
to the respective |l ever 420, 42 so as to allow the conpressign punp to be
ot uat ecoweRnLe e b levees 170, Ad 1 dperan saRy olet Faises 158 P prdhck,

descri beg inReR 4286421 @ e thBeainp® 4D 2 Werebykt@ing4Rd container 488 t han t he
pre-determ ned forc venent of the levers 420, 421 is prevented by the
engagenéﬁwa@ﬁt'ﬁ‘?@o@g?gﬁ's 424a with the recesses 446 but as soon as a
force equal to or greater than the pre-determned force is applied to the
| evers 404y fiud®dispéresing deviabetOsnis fitta@ with arpreddadoneansdntesprgegdetween i de out of
the recesses, 446 and t r 421 wll nove rapidly together
therebyetﬁgtaﬁtéi'ﬂ'%g?%%e{%n%)ﬁrl&e}géﬁ%vﬁerépﬁ%gqm s ensures that the punp is only

actuated when sufficient force is beiag applied to guarantee t he
pr oduct i Tre pre-leatl meaRTEaMRisep 0hg defant 442 fased SPREEN AFLAIRKEEADAY pre- | oad

means CQHL G SAMNALINKE riimp 0P Frega§émant with a recess 446 formed in each
lever 420,421.

Each of the detents 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.

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 allow the compression pump to be actuated.



| east one detent forned on each |l ever for engagenment @iNdvembeaIOOH | Ve
recess formed on part of the actuating neans. In which case, each detent
woul d be disengageable fromits respective conplenentary recess when the
pre-determned force is applied to the |lever so as to allow the
conpression punp to be actuated. 9 Novenber 2006 33 Wth reference to Fig.
19 there is shown a fluid dispensing device 405 that is in many respects
simlar to that previously described with reference to Fig 18 but in which
an alternative formof pre-load nmeans is interposed between each |ever
420, 421 and the respective actuati 3§ neans 422. The sane reference
nunerals are used for like parts and the construction of the fluid

di spensi ng device 405 will not be described further except so far as it
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each ranpigdr2.19Rh@idefgB, evhidhesho Sigs ard perspactivealidws thepddfed to each |ever
420, 421 |t is applied substantially normal to the |ongitudinal axis of
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able to & énasq‘érre ' the container 430.

This is achieved by having a first portion 425a of each ramp 422 inclined at a iesser
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 423b (e.g. angle approx. 45°) of
each ramp 422. Therefore when a force is initially applied to each lever 420,421 itis
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 425b of the cooperating ramp 422 causing the container 430 to
be moved rapidly towards the nozzle 411 to actuate the compression pump.



along the first portion 425a of the cooperating ranp $2f%vedthiser 2e@d | ever
420, 421 reaches the end of the first portion 425a, the change in
inclination of the surface with which the |Iever 420, 421 is cooperating in
conmbi nation with the magnitude of the force being applied ensures that
each [ ever 420, 421 suddenly slides rapidly along the second portion 425b
of the cooperating ranp 422 causing the container 430 to be noved rapidly
towards the nozzle 411 to actuate the conpression punp. 9 Novenber 2006 34
This ensures that the punp is only actuated when sufficient force is being
applied to guarantee the production 6# an effective spray. As visible in
Figs. 19A and 19B, the actuating device 441 is al so provided on opposing
sides of the collar 440 with guide rails 426a, each perpendicularly
arranged Thisehsures et the/pump ihoniy actuaied wiren sufficienj dorge iy being anpied tont er act

W|th_ mt'ﬁ@qrg g% p&@g{:tldﬂléf'éﬁlﬁecﬁ\fé§ housi ng 409 to ensure gnl form

| ongi t udi m)verrent 0 contal n 430 dur| ng actuation. Wth
reference to Fig is shown a fluid dis en5| ng means t hat
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bet ween each .of ‘# Ieverzﬁﬁzo 421 and the housing 409. In addition, an
end cap 4EPPiginery ACAYPH Figs. 20 and 21. The pre-load means

conprises of two detents or protrusions 428 forned on each of the |evers
420, 421 With refepmge e Rigswl2® Bnd 21b dharé Ilmwurd fleid dispensiog mesang thaliglint he
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| ever 420
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 detents or protrusions 428 formed on each of
the levers 420, 421 for engagement with a bevelled surface 427 formed around the
periphery of an 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 bevelied
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 fo ride across the bevelled surfaces 427 into the
housing 409. A soon as the detents 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.



determ ned magnitude it is sufficient to deflect the 9iNevatabers2a06t he

| evers 420, 421 inwardly so allowng the detents 428 to ride across the
bevel | ed surfaces 427 into the housing 409. A soon as the detents have
passed over the bevelled surfaces 427 the |levers 420, 421 are free to nove
towards the container 430 housed within the housing 409 so as to actuate
the punp. Once again, this ensures that a reliable spray is produced. 9
Novenber 2006 35 Wien the force is released fromthe | evers 420, 421 they
are noved back towards their start positions but require the application
of a small outward force in order toase- engage the detents 428 with the
bevel | ed surfaces 427. Wth particular reference to Figs. 22 to 24 there is
shown a fluid dispensing device 505 having a housing 509 for housing a
fluid di paleangefaieyisaelead8d frdmehiaversp®h 421 theyrare rhevesibacktowards ng out

fromone end for engaqgement . with a b | £ avity.
The fl ui H‘%i%ﬁ%‘?ﬁ%&ﬁ e tl&%ﬂ@%’ﬁgﬁ%ﬁg{é %‘quglﬁg ur Ed go'riL eg‘s&lagﬁ’grrgvi ously
descri begngdipmhaderneniisavittethedRVelter sufaces B@7.d to be di spensed, a
conpression punp fixed wthin the container 530 and a di scharge tube 531
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to nove the container e finger operable neans is in the formof a
| ever 528 ngsaldaly supported within the housing 509 to apply a force to
the container 530 so as to nove the container 530 towards the nozzle 511

and act ughgnlihisehaREBYiceNs powgentidiia in eatare &asiapreviously despabedach of
which is slidably su ed by .reaps ,of rai 506 e engaged
with U shapaa 69%@{;@?%%@%@29?%%3?%[}? H@pﬁgﬁt‘ls({'%é:ogg’gess p‘r’%@‘?g)é%{ means is
pr ovi dedwitkin Bheysrbineh83(antda bischergadthmbtiexedding out frora thejewrap 19 ned force
s appli gd, Loqtl% LS UaHceéfh 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 nozzte 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 508 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
555, 556 that are engaged with U-shaped guides 557 formed in the housing 509.

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

determined 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, 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 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



The pre-load neans conprises of a spring 558 interposktobembee20Dbe | ever
520 and the container 530 and a | atching neans 560, 561. The spring 558 is
used to urge the container 530 towards the nozzle 511 so as to actuate the
conpression punp. The spring is interposed between a collar 540 connected
to the container 530 and a base plate 541. A transfer rod 542 extends out
fromeach side of the base plate for 9 Novenber 2006 36 engagenent with an
i nclined surface 543 forned on each flange of the | ever 520. Wen the

| ever 520 is pushed or urged by a user towards the container 530 the
transfer rods 542 nove up the inclin@d surfaces 543 thereby conpressing the
spring 558. However, the container 530 is not noved because the collar 540
is connected to the housing 509 by the | atching nmeans 560, 561. The .
| at chi ngengeamesecbwith as élioed surfads Bedommdereash tange dialeveudl. of t he
housi NG R 10 v o2 NS o i@ BY BePloManfslinG @BAGRIGS3band he col | ar

540. Eac € arns IS con ected to the collar via a |V|n%§h|nge 563
so that twe;afer roie542 oye upAlre inslinad qwsﬁaseaéﬁ HereRy,camepressing the saihe 561 are

able to e'?sthe Bﬁl%lr%PISfi@'is A Phcved beealdens icBitar! 530ds Eonddited | b 560
but when 't e co 'S nbvin a\/\ﬁ%’fromthe nozzl e 511 the arns 561

are abl etmtbehpvi!nmﬁo%b)’ﬁ}?'ﬁ@hﬁ'IQI'BW"tS p61. pass freely over the rib 560. A
return spring 565 is provided to return the lever 520 to its normal rest
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dlspensm device is as follpows. The applicat.i nitial force to the
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pass freely over the 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 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 until a pre-determined force is applied, at which point the means
used to prevent actuation 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 returned to its rest position by the
return 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.




actuate the conpression punp. Upon rel easing the force Neesmbéic20@ver 520
it is returned to its rest position by the return spring 565 and a spring
within the punp returns the container back to its rest position so that
the arnms 561 re-engage with the rib 560. The use of a spring to nove the
cont ai ner has the advantage that a known force is wused to nove the

contai ner and so a consistent spray can be produced. 9 Novenber 2006 37 It
wi |l be appreciated that although the invention has been described with
respect to several specific enbodinments there are nany alternative

conmbi nations and arrangenents that c@8dld be used. The primary objective of
the invention is to provide a fluid dispensing device that is operable by

one or nore |levers applying a force to a container transversely with
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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 from, for example, analgesics, e.g.,
codeine, dihydromorphine, ergotamine, fentanyl or morphine; anginal preparations,
e.g., diltiazem; antiallergics, e.g., cromoglycate (eg as the sodium sait), ketotifen 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., 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), 6a, Sa-difluoro-11p-hydroxy-16a-methyl-3-oxo-17a-propionyloxy-
androsta-1,4-diene-17p-carbothioic acid S-(2-oxo-tetrahydro-furan-3-yl) ester or 8o,
9a-Difluoro-17a-{(2-furanyicarbonyt)oxy]-11B-hydroxy-16a-methyl-3-oxo-androsta-

1,4-diene-17f-carbothioic acid S-fluoromethyl ester; antitussives, e.g., noscapine;
bronchodilators, e.g., albuterol {eg as free base or sulphate), salmeterol (eg as
xinafoate), ephedrine, adrenaline, fenoterol {eg as hydrobromide), formoterol (eg as



nonet asone (eg as the furoate ester), ciclesonide, tr9 Hoeemben006eg as the
acetonide), 6a, 9a-difluoro-11 p-hydroxy-16a-nethyl - 3-oxo-17a-propi onyl oxy-
androsta- 1, 4-di ene-17p-carbothioic acid S (2-oxo-tetrahydro-furan-3-yl)
ester or 6a, 9a-Difluoro-17a-[(2-furanylcarbonyl)oxyj-11

p- hydr oxy- 16a- net hyl - 3- oxo- androst a- 1, 4-di ene-17p-carbothioic acid
S-fluoronethyl ester; antitussives, e.g., noscapine; bronchodilators,
e.g., albuterol leg as free base or sul phate), salneterol (eg as

xi naf oate), ephedrine, adrenaline, fenoterol (eg as hydrobrom de),
formoterol (eg as 9 Novenber 2006 38sfunarate), isoprenaline,

nmet apr ot er enol , phenyl ephri ne, phenyl propanol am ne, pirbuterol (eg as
acetate), reprotero
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where appropriate, the medicaments may be used in the form of salts, (e.g., as alkali

metal or amine salts or as acid 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 propeliant.

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 glucocorticoid compound has the chemical
name: 6a, 9a-Difluoro-17a-(1-oxopropoxy)-11p-hydroxy-16a-methyl-3-oxo-androsta-
1,4-diene-17p-carbothioic acid S-fluoromethyt ester (fluticasone propionate). Another
suitable glucocorticoid compound has the chemical name: 6o, u-diflucro-17a-{(2-
furanylcarbonyl)oxy]}-11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-178-

carbothioic acid S-flucromethyl ester. A further suitable glucocorticoid compound has



infl anmat ory di sorders or di seases such as ast hnma andorNégvinhbé. 2006 one
aspect, the nedicanent is a glucocorticoid conpound, which has anti -

i nflammat ory properties. One suitable glucocorticoid conpound has the
chem cal name: 6a,

9a- Di f| uoro- 17a- ( 1- oxopr opoxy) - 110- hydr oxy- 16a- net hyl - 3- oxo- andr ost a-

1, 4-di ene-170-carbothioic acid S-fluoronethyl ester (fluticasone

propi onate). Another suitable glucocorticoid conmpound has the chem cal
nane: 6a, 9a-difluoro-17a-[(2- furanyl carbonyl)oxy]-11

p- hydr oxy- 16a- net hyl - 3- oxo- andr ost a- 3,94- di ene-17p carbothioic acid
S-fluoronethyl ester. A further suitable glucocorticoid conpound has 9
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tryptase and el astase inhibitors, beta-2 integrin antagonists and
adenosi ne 2a agoni sts. The nedi canent is formulated as any suitable fluid
f or nul at Otrey spRabilé antianfiammatoso compoundseingluda dNSAIRs) e.go PRdainhibitosr a
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adjusted to between 4.5 and 7.5, preferably between 5.0 and 7.0,

especi al Tie Fhaticdnéntt B forhulabed taabbay feultableafivid nforpelation s phrticilarly a
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car bohydrates, organic and inorganic salts, polyners, am no acids,
phosphol §pidfe fontildibRS (BYERofutioR MBH sisbensien) mayf be tstallilised el g xusing s,

f
pl uronics, and 1on exchange . . . .
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 formulations (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 limited to, pharmaceutical grades of
carbohydrates, organic and inorganic salts, polymers, amino acids, phospholipids,
wetting agents, emulsifiers, surfactants, poloxamers, pluronics, and ion exchange

resins, and combinations thereof.

Suitable carbohydrates include monosaccharides 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; aligosaccharides, 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.



resins, and conbinations thereof. Suitable carbohydr adaventldidD06
nonosacchari des include fructose; disaccharides, such as, but not limted
to | actose, and conbi nati ons and derivatives thereof; polysaccharides,
such as, but not limted to, cellulose and conbinations and derivatives

t hereof ; oligosaccharides, such as, but not limted to, dextrins, and

conbi nati ons and derivatives thereof; polyols, such as but not limted to
sorbitol, and conbinations and derivatives thereof. 9 Novenber 2006 40
Sui tabl e organic and inorganic salts include sodium or cal ci um phosphat es,
magnesi um st earate, and conbi nati ons and derivatives thereof. Suitable

pol ynmers include natural biodegradable protein polyners, including, but not
limted to, gelatin and conbi nati ons and derivatives thereof; natural

bi odegradabl e pol ysaccharide polymers, including, but not limted to,
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Suitable amino acids inciude 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,
cholesterot, fatty 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 IR120 and combinations and derivatives thereof,

Suitable solution formulations may comprise a solubilising agent such as a
surfactant. Suitable surfactants include o-[4-{1,1,3,3-tetramethylbutyl)phenyl]-e-
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
indicative 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
having a relative molecular weight of 3500-5000 especially 4000-4700, particularly



hydr oxypol y(oxy- 1, 2- et hanedi yl ) pol ynmers incl udi ng t bNevebeh@006i t on
series e.g. Triton X-100, Triton X-114 and Triton X-305 in which the X
nunber is broadly indicative of the average nunber of ethoxy repeating
units in the polynmer (typically around 7-70, particularly around 7-30
especially around 7-10) and 4-(1,1, 3,3- tetranethyl butyl)phenol polyners
with formal dehyde and oxi rane such as those having a relative nol ecul ar
wei ght of 3500-5000 especially 4000-4700, particularly 9 Novenber 2006 41
Tyl oxapol . The surfactant is typically enployed in a concentration of
around 0.5- 10% preferably around 24%% w w based on wei ght of fornulation.
Suitable solution formulations nay al so conprise hydr oxyl cont ai ni ng
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Suitable solution formulations may also comprise solublising agents such as
polysorbate, glycerine, benzyl alcohol, poiyoxyethylene castor oils derivatives,
polyethylene glycol and polyoxyethylene alky! 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 carboxymethyicellulose, veegum,
tragacanth, bentonite, hydroxypropylmethylicellulose, hydroxypropyiceliulose,
hydroxyethylceliulose, 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
chioride), mercurial agents (e.g. phenylmercuric nitrate, phenylmercuric acetate and
thimerosal), alcoholic agents (e.g. chlorobutanol, phenylethyl aicohol and benzyl
alcohol), antibacterial esters (e.g. esters of para-hydroxybenzoic acid), chelating



Sui tabl e preservatives include quaternary ammoni um c@Noueibef 2006
benzal koni um chl ori de, benzet honium chloride, cetrimde and cetyl pyri di ni um
chloride), mercurial agents (e.g. phenylnmercuric nitrate, phenylnmercuric
acetate and thinerosal), alcoholic agents (e.g. chlorobutanol, phenyl et hyl
al cohol and benzyl al cohol), antibacterial esters (e.g. esters of

par a- hydr oxybenzoic acid), chelating 9 Novenber 2006 42 agents such as

di sodi um edet at e (EDTA) and ot her anti-m crobial agents such as

chl or hexi di ne, chlorocresol, sorbic acid and its salts and pol ynmyxin.
Suitabl e isotonicity adjusting agents4act such as to achieve isotonicity
with body fluids (e.g. fluids of the nasal cavity), resulting in reduced
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cal ci um ahlarhexittine, Shidradresol ssorie eeidoandf its salth @nd polynyeimr i se an aqueous
suspension of particulate nedicanent and optionally suspendi ng agents, .
preservatives, wetting agents or isotonicity adjusting agents. The

parti cul uttablediscl@nizity agijustiadplagehdsact surhsasrba@chieverdsatoniCityViath ddodyess t han

20m preferab bet ween, Q. 5-10m especial Ly between 1-sm If_particle size
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pol yet hy|38ﬁﬁ45@f%8<ﬁ'§m “é&ﬁ’tdﬁbﬁ?@fw&?@ﬂﬁgﬂ@ygh*?@°ﬁ‘ ction to wet the particles
of nedicanent to facilitate dispersion thereof in the aqueous phase of the
conposi tion.. Exanpl es of vveﬁtj n agents that can be used agre fatty
al cohol s Suitablgrauspresien fIMulatiopg :compRsy an AGUERMS: SYRpensigRAf Ragticuiate

hydr ophi |mhédicaividint | st 6pfidHallR Huspénding BlgeRise ipestilatves) weatingt dydresor ( 20)
sor bi tan nonool eate (supplied as the branded product Pol ysorbate 80).

Sui t abl e iSRG AdySIRg ageRfsi sot onicity adj usting agents are as descri bed
above in relation to solution fornul ations.

The particulate medicament suitably has a mass mean diameter (MMD) of less than
20um, preferably between 0.5-10um, especially between 1-5um. If particle size
reduction is necessary, this may be achieved by techniques such as micronisation

andfor microfluidisation.

Suitable suspending agents include carboxymethylcellulose, veegum, tragacanth,

bentonite, methyicellulose 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 monooleate (supplied as the branded product Polysorbate 80).

Suitable preservatives and isotonicity adjusting agents are as described above in
relation to solution formulations.

The dispensing device herein is suilable for dispensing fluid medicament
formulations for the treatment of inflammatory and/or allergic conditions of the nasal




The di spensing device herein is suitable for dispensihjovémber 2886 canent
formulations for the treatnent of inflammtory and/or allergic conditions
of the nasal 9 Novenber 2006 43 passages such as rhinitis e.g. seasona

and perennial rhinitis as well as other local inflamuatory conditions such
as asthma, COPD and dermatitis. A suitable dosing regine would be for the
patient to inhale slowy through the nose subsequent to the nasal cavity
bei ng cleared. During inhalation the fornulation would be applied to one
nostril while the other is manually conpressed. This procedure would then
be repeated for the other nostril. TyBically, one or two inhalations per
nostril would be adm nistered by the above procedure up to three tines
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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 foltowing

claims.




(b) a housing assenbly for receipt of said fluid di sghHbegemter2006 t he
housi ng assenbly conprising a housing within which the fluid discharge is
devi ce noveably houses, a nozzle for insertion into a body cavity and
finger operable neans noveable transversely with respect to the

| ongi"tudi nal axis of the fluid discharge device to apply a force to the
container to nove the container along the |ongitudinal axis towards the
nozzl e sollgim3 0 actuate the conpression punp to transfer fluid to the
nozzl e, 15 wherein a pre-load nmeans is provided to prevent actuation of the
conpressi on U dRhbhsidy Pevieeot sprayingd filatiote 4 bodyppiviteeoroeriainge fi nger
operable neans. 2. A fluid dispensing device as clainmed in claim1l in which

the finger opegrable - ' : it QEviB), ¥aital | y
5 O of ﬂpﬁ?@%%&&@sfo@pr%nd £95i D BRIy REVIBI

connected to pa . ng and arranged to act .ypon the.container so
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to part of thdnipidasatadwitaindhe contripgt P discharge Y eENgS ner so as to
urge the cont asmudaredisier rthhdering filid frohethetdueng; wod| evers are squeezed
together by a user. 4. A fluid dispensing device as clained in claiml in

which the fin operahl. ' M8MthkO apply a
force to an agﬁjati%g%ﬁ%g%gggeﬁ%ﬁfb?ggﬁg\ﬁ/?fﬂgﬂ%g%?%acihﬁfeb?c{?gwar ds the nozzle
so as to act udtoesingasgemipy cemppsitg aihausing withisiwhicbeiflvid HeChardgd ned in claim
410 vhheh {NGiGio §RRI8aHGRUSSS: o R fdHinserfltDRR 4 Bothyataviy hadigeend wi thin
t he housi ng and tRe actoat| ng nmeans i s connected.t necé- OL 'r.hef
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act uati ng nearf@ntainesalang the koo e when the

two | evers ar ohfpeRitburfg &) theisfdpyluid to the nozzle,

15 wherein a pre-load means is provided to prevént actuation of the compression
pump until a pre-determined force is applied to the finger operable means.

2. A fluid dispensing device as claimed in claim 1 in which the finger operable
means comprises of at least one lever pivotally connected to part of the
housing and arranged to act upon the container so as to urge the container
towards the nozzle when the or each lever is moved by a user.

3. A fluid dispensing device as claimed in claim 2 in which there are two
opposing levers, each of which is pivotally connected to part of the housing
and is 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.

4, A fluid dispensing device as claimed in claim 1 in which the finger operable
means comprises 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.

5. A fluid dispensing device as claimed in claim 4 in which the or each lever is
pivotally supported at a lower end within the housing and the actuating means
is connected to a neck of the container.




user. 7. A fluid dispensing device as clained in clai gNbviembahi2006t he
finger operable nmeans conprises of at |east one |lever slidably supported
within the housing to apply a force to the container so as to nove the
contai ner towards the nozzle and actuate the conpression punp. 8. A fluid
di spensing device as clained in any of claims 1 to 7 in which the pre- |oad
nmeans i s interposed between the finger operable neans and the container.
9. Afluid dispensing device as claimed in claim8 in which the pre-|oad
means conprises of a step formed on the container which nust be ridden
over by the finger operable nmeans bei©re the conpressi on punp can be
actuated wherein the step is over-ridden when the pre-determned force is
applied to the finger operable neans. 10. A fluid dispensing device as

clai med igh cl gignPBdibperdng-devidecasiigimeddn chararisin whichptheearedwoa st ep for ned

on the finger operabl e nean I.ch st rid [
before the coPRRQY 'SHerﬁuﬁ?&%%‘g‘ |a&v3$$§§upm€$de]p%\fﬁllg%{ %%?Pgmet et
over-ridden vwhamsihd'endisaartigiged o acdipbntioeaétsatimpineans s®as tthergeithger

operabl e nmeans. 11. fluid di spensin ' S..Gl.al [ | in

whi ch the pregqrﬁa‘ﬂehéﬁ’ﬁé& @8&8?‘%‘5 egghgﬁﬁl feég(g% acgglga%éerqtta?%b%e@%n one of
t he cont ai neru_q;r_the finger operable neans and a recess forned on the
gtPer of thglcontalner or the finger operable nmeans wherein the or each
etent is a t o L {12k RESS Slaith 1Nn WHickhthe fingér cpegaled when t he
pre-determ ne ﬂf"gjr((g:' ?q‘ssg@tp% |c§d£t%alﬁ1t%he ?_llan ernopérabl_elﬁ?reans. 9 I\{ovenber
2006 46 12. webhsicamgiisgseofsit legstiond lexeralidablyisyprored Wifin e heusingsior to 7

I n which the Rbay ]alf&% g '&dﬁnéﬁ%@l&eﬁﬁ&m&%ﬁ&iﬁdﬁ%m&mmé t he
container. 13. I"'Ui"d di spensing device as clained in claim12 in which
the pre-1oad amhastuate the compression pump.

8. A fluid dispensing device as claimed in any of claims 1 to 7 in which the pre-
load means is interposed between the finger operable means and the

container.

9. A fluid dispensing device as claimed in claim 8 in which the pre-load means
comprises of a step formed on the container which must be ridden over by the
finger operable means before the compression pump can be actuated
wherein the step is over-ridden when the pre-determined force is applied to

the finger operable means.

10. A fluid dispensing device as claimed in claim 8 in which the pre-load means
comprises of a step formed on the finger operable means 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 finger operable means.

41. A fluid dispensing device as claimed in claim 8 in which the pre-load means
comprises of at least one detent formed on one of the container or the finger
operable means and a recess formed on the other of the container or the
finger operable means 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 finger operable means.



conprises of one or nore detents formed on the cont aigRévdmbeL20a6enent
with part of the housing, the or all of the detents bei ng di sengageabl e
fromthe housing when the pre-determned force is applied to the finger
operable neans so as to allow the conpression punp to be actuated. 14. A
fluid dispensing device as clained in claim12 in which the pre-|load neans
conprises of one or nore detents fornmed on the housing for engagenent with
part of the container, the or all of the detents being di sengageable from
the container when the pre-determned force is applied to the finger
operable neans so as to allow the coggression punp to be actuated. 15. A
fluid dispensing device as clainmed in any of clains 1 to 7 in which the
pre- load neans is interposed between the container and the discharge tube.

16. A flud dasReNgispensite)ydsicedss dhiriedanl ahy ottlain®s 1k 7 i whick thd fve- pre- | oad
means conprises of a shﬁg for(ﬂeclwon (E{]heﬁéq?-'l schardglﬁ tube. and at | east one

| atching menf@f MeSJRIRCPESEGREWERT SINGANGIPE SRABIASHt bei ng such
that, when the pre-determned force is applied to the finger operable
means, tH&. or Admithdisperisity dayicessiaaimed imblaen 13 in which dhe pre-lhad sieamsso as to
allow the co ' t 7 J Al ' I.hg device
as clained i nn&\E/\'/ﬁ? @%e%ﬁgﬂ%gﬁog%gstﬁggér{gﬁﬁ%ﬂ%? ?hsee%dﬁt%+é+zifg rr%*c%ggﬂg}gpned on the
di schar ge t ubwithpdrtaf thedusisingnibel cxtad iof the detente beingtdisenigegeatde from tbent ai ner ,
t he arrangene | N 1 - ' e is applied
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out of the retesns soaado akpwithepampressimpires i bmagiuated. t o be actuated. 9
Novenber 2006 47 18, A fluid dispensing device as clained in any of clains

1 to 7 iR4whi gluldWispsring dtiteBAmes in ObRE PRFERhRR tesR-baEmansi ng and
the finger operable neans. 19. A fl L#I d dj srPcIa_lnshl ng_ d?w ce as cl ai ,nl].ad I n
claim18 in wHTENISEsS! GRE.Of BQEe delgnis formed on the housing for engagement wit

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.

15. A fluid dispensing device as claimed in any of claims 1 1o 7 in which the pre-
load means is interposed between the container and the discharge tube.

16. A fluid dispensing device as claimed in claim 15 in which the pre-load means
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.

17. A fluid dispensing device as claimed in which the pre-load means comprises
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.



conprises of at |east one detent forned on the housi ng Nodentbega@p@ent W th
the finger operable neans, the or all of the detents being di sengageabl e
from the finger operable neans when the pre-deternmined force is applied to
the finger operable neans so as to allow the conpression punp to be
actuated. 20. A fluid dispensing device as clained in claim18 in which the
pre-load nmeans conprises of at |east one detent forned on the finger
operabl e means for engagenent with part of the housing, the or all of the
detents being disengageable fromthe housi ng when the pre-determ ned force
is applied to the finger operable negss so as to allow the conpression
punp to be actuated. 21. A fluid dispensing device as clainmed in any of
claims 4 to 6 in which the pre- |oad neans is interposed between the
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means i s interposed between the finger operable neans and the respective
act uat i ng2@reanfsfluid dispensing device as claimed in claim 18 in which the pre-load means

comprises of at least one detent formed on the finger operable means for
engagement with part of the housing, the or ali of the detents being
disengageable 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.

21. A fluid dispensing device as claimed in any of claims 4 to 6 in which the pre-
load means is interposed between the actuating means and the housing.

22. A fluid dispensing device as claimed in claim 21 in which the pre-load means
comprises of at least one detent formed on part of the actuating means for
engagement with part of the housing, the or ali of the detents being
disengageable 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.

23. A fluid dispensing device as claimed in claim 21 in which the pre-load means
comprises 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 aciuating means, each detent being disengageable from its respective
recess when the pre-determined force is applied to the finger operable means
so as to allow the compression pump to be actuated.



25. A fluid dispensing device as clainmed in claim24 ¢ Noveinbertdo®epr e- | oad
means conprises of at | east one detent fornmed on each | ever for engagenent
with a respective recess formed on part of the actuating nmeans, each
detent being disengageable fromits respective conplenentary recess when
the pre- determned force is applied to the lever so as to allow the
conpression punp to be actuated. 26. A fluid dispensing device as clained
in claim24 in which the pre-load nmeans conprises of at |east one detent
formed on each actuating nmeans for engagenent with a recess fornmed on a
respective finger operable neans, eads detent being di sengageable fromits
respective conplenentary recess when the pre-determned force is applied
to the finger operable neans so as to allow the conpression punp to be .
act uat ed. 227. Aflbidudispemismgeatesice @sdtaimed irasnycdfcslains 4 to & inavhititheipreahi ch t he

pre-1 oad nean ri | abl e
mechani cal raﬁl %&%ﬂhtﬁﬁ e%o p@%ﬁ%{ﬂgggngggﬁaﬁggﬁ% ﬁééappl led to
t he or each | eespeciveactpatifg owans. force is transferred to the container
along the longitudinal axis. 28. A fluid dispensing device as clained in
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urge the cont %%éctub@\“&{e% fdridMAZ7AIrCofINe BStubfthg MehH& dch f@l@teﬁ?%ﬁg ssi on

punp. 29. A fluid dispensing device as claimed 1n claim 2 h the
spring is r%?%‘§§gﬂatﬂ9 frﬁﬁ\/@rf@ﬁ@e%'f’e camplemeantany secassendhe Piest er ni ned

force is app'de@él‘mlﬁéd 16hdeCib apPiiddf tothe 1eTB A ad P8l dWOth B 'cBpRéssRInt gimdp on of
the conpression purH) are overcone by the force being applied to the
contai ner 9 NIQERFEIARIBE 49 by the spring and the container noves rapidly
towards the nozzle so as to actuate the conpression punp.

26. A fiuid dispensing device as claimed in claim 24 in which the pre-load means

comprises of at least one detent formed on each actuating means for

engagement with a recess formed on a respective finger operable means,
each detent being disengageable from its respective complementary recess
when the pre-determined force is appiied to the finger operable means so as
to allow the compression pump to be actuated.

27.  Afluid dispensing device as claimed in claim 24 in which the pre-oad 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.

28. A fluid dispensing device as claimed in any of claims 12 to 17 in which the
finger operable means comprises of a single lever and the pre-load means
further comprises 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.

29. A fluid dispensing device as claimed in claim 28 in which the spring is
compressed by movement of the lever until the pre-determined force is
applied, at which point the means used to prevent actuation of the
compression pump are overcome by the force being applied to the container



30. Afluid dispensing device as clainmed in any of cl@iNteited 2006
additionally conprising force nodifying neans for nodifying the force
applied to the container by the finger operable neans. 31. A fluid

di spensing device as clainmed in claim30 in which said force nodifying
means anplifies the force applied to the container by the finger operable
means. 32. A fluid dispensing device as clainmed in claim31 in which the
anplification is provided in a uniformmnner. 33. A fluid dispensing
device as claimed in claim32 in which the degree of anplification is from
1.5 to 10. 34. A fluid dispensing deviaze as clainmed in any of clains 30 to
33 in which the force nodifying neans is integral wth the finger operable
means. 35. A fluid dispensing device as clained in any of clainms 30 to 33
in which the Hythespringlahg thegcontzine mevesaspitiydowetdsdba noazde 508840 oper abl e
means and the _co in . I d di spensing device as clained in any
of clains 30 tac??'?géﬁ?%w%r%%lﬂ@p{#grce nodi fyi ng nmeans conprises a |ever,
camor screw element. 37. A fluid dispensing device as clainmed in any of

cl ai ns 303@.0 F6fliid dispeosing device @5 claimediinfanyrf drimsd teSadsitiopalihe

pr - det er i ne bsdHyRRPhb S fof Rokiffing IHOBFceoRRiadtetarans. 38. A

fluid di spens%ﬁ%ﬁ@??@gs claimed in gl aiomwégéi n which the force nodifying
neans acts sucdgntaingr bytee fingRr qperbiR™EAM-ned force has been applied to the

finger operable nmeans the nodified force applied to the container is

rel ativel 31, copmiigaispeAsiNgdevibeas 2Rited MQIEM 30Nnfwhichl saidsgreasiatifyidgvi ce as

clainmed in claim37 inwhich the far difyi.n a acts ch that once
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nodi fied forcensgel i ed to the container increases

32. Afluid dispensing device as claimed in claim 31 in which the amplification is
provided in a uniform manner,

33.  Afluid dispensing device as claimed in claim 32 in which the degree of

amplification is from 1.5 to 10.

34. Afluid dispensing device as claimed in any of claims 30 to 33 in which the
force modifying means is integral with the finger operable means.

35.  Afluid dispensing device as claimed in any of claims 30 to 33 in which the
force modifying means is located between the finger operable means and the

container.

36. Afluid dispensing device as claimed in any of claims 30 to 35 in which the
force modifying means comprises a lever, cam or screw element.

37. Afluid dispensing device as claimed in any of claims 30 to 36 in which the
force modifying means acts once the pre-determined force has been applied

to the finger operable means.

38. Afluid dispensing device as claimed in claim 37 in which the force modifying
means acts such that once the pre-determined force has been applied to the
finger operable means the modified force applied to the container is relatively

constant.




on a relatively constant basis. 40. A fluid di spensi rgNdewinber 2006 ai ned in
any of clains 30 to 39 in which the force nodifying neans additionally
conprises a stop elenment. 41. A fluid dispensing device as clained in any
of claims 1 to 40 wherein said container contains a volunme of fluid

medi canment fornulation. 42. A fluid dispensing device as clained in claim
41, wherein said fluid nedicanent fornmulation is in the formof a solution
formulation. 43. A fluid dispensing device as clained in claim41l, wherein
said fluid nedicament forrmulation is in the formof a suspension

formul ation. 44. A fluid dispensing dewyice as clained in any of clains 41
to 43, wherein the fluid nedicanent formulation conprises an
anti-inflammtory medi canment conpound. 45. A fluid dispensing device as |,
cl ai rreddiaﬁi. cl Aiﬂit:cicllﬂfdis;émd gaﬂeviwésicélaimﬁddarcwnhlsmnmmde :facangidifyingorti coid
conpound. 46. A flui i sSpensin evicg.as.clainmed in claim.4 erein
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7o (4 met hyl TeAREAG Hleahs addionaly compyises 8 Sop et . 1 4- i ene-
17J3-carbothioic acid S-fluoronethyl ester. 47. A fluid dispensing device
as clainmed in claim44, wherein said nmedi canent conpound is selected from
t he groufglcondifid digpensimpEavice wshiiaigied, in anyutfotlaimsnt tadOaybereint saidi NOS
inhibitors, t : ian i AL L 2 ntegrin antagoni sts
and adenosi neéﬁélggﬁﬁygsggﬁjﬁ%e?flﬂgpﬁ %{hg%)@ﬁgtlfﬁgﬁﬂ%t\?ﬁdée for spraying a
fluid into a body cavity substantially as

42, A fluid dispensing device as claimed in claim 41, wherein said fluid

medicament formulation is in the form of a solution formulation.

43. A fluid dispensing device as claimed in claim 41, wherein said fluid

medicament formulation is in the form of a suspension formulation.

44. A fluid dispensing device as claimed in any of claims 41 to 43, wherein the
fluid medicament formulation comprises an anti-inflammatory medicament

compound.

45. A fluid dispensing device as claimed in claim 44, wherein said medicament

compound is a glucocorticoid compound.

46. A fluid dispensing device as claimed in claim 45, wherein said glucocorticoid
compound is selected from the group consisting of 6a, 9uo-Difluoro-17a-(1-
oxopropoxy}-11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17p-
carbothioic  acid  S-fluoromethyl ester; 6a, Ya-difluoro-17a-[(2-
furanyicarbonyl)oxy]-11B-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17p-

carbothioic acid S-fluoromethyl ester; and 6a,Sa-Difluoro-11pB-hydroxy-16¢-



described herein with reference to the acconpanyi ng 09 &isveater2006A housi ng
assenbly for reversible receipt of a fluid discharge device for spraying a
fluid into a body cavity substantially as described herein with reference

to the acconpanyi ng draw ngs.
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methyl-17a-[(4-methyl-1,3-thiazole-5-carbonyl)oxy]-3-oxo-androsta-1 ,A4-diene-

17B-carbothioic acid S-fluoromethyl ester.

47.  Afluid dispensing device as claimed in claim 44, wherein said medicament
compound is selected from the group consisting of PDE4 inhibitors,
leukotriene antagonists, iINOS inhibitors, tryptase and elastase inhibitors,

beta-2 integrin antagonists and adenosine 2a agonists.

4¢. A fluid dispensing device for spraying a fluid into a body cavity substantially as
described herein with reference to the accompanying drawings.

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

49,
spraying a fluid into a body cavity substantially as described herein with

reference to the accompanying drawings.




