A fluid dispensing device The present invention
relates 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 di spenser, in
which fluid spray is dispensed via a nozzle or
orifice upon the application of a force by a user to
an actuation lever or button. Such devices nmay be
arranged to dispense a single dose or nay
alternatively be arranged with a reservoir containing
several doses to be dispensed. It is a problemwth

such a prior art spraéa that if tEe actuator is noved
in a slow or unpredik®gg E¥IC8t r ong and wel |
defined spray may not be produced and so the

medi canent may not be effectively dispensed. This
problemis particularly significant where an actuator
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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 1o 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 fiuid
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 fiuid from the pump to the nozzle and finger operable means moveable
transversely with respect to the longitudinal axis of the fluid discharge device to



apply a force to the container to nove the container
along the longitudinal axis towards the nozzle so as

to actuate the conpression punp wherein a pre-|oad
means i s provided to prevent actuation of the

conpression punp until a pre- determned force is
applied to the finger operable neans. The term fi nger
operabl e neans is neant to enconpass such neans
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 neans is
nmoveabl e transversely with respect to the |ongitudina
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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
direclly 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. 3 1In one aspect, there are
two opposing |levers, each of which pivotally connect
to part of the housing and nay 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

oper abl e means may conprise of at |east one lever to
apply a force to an actuating neans used to nove the
contai ner towards the nozzle3zso as to actuate the
punp. In which case the or each | ever may be pivotally
supported at a lower end within the housing and the
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coafainer 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
before actuation of the 4 conpression punp is

enabl ed. Such val ues tend to correspond to a force
which prevents a suitable "barrier force' to a weak,
nondescri pt or unintended finger novenment whil st
readi ly 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 enbodi ment of the invention
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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 applied to the
finger operable means so as to allow the compression pump to be actuated.



di sengageabl e from t he housi ng when the pre-determ ned
force is applied to the finger operable neans so as
to allow the conpression punp to be actuated. 5
Alternatively, the pre-load neans may conprise of one
or nore detents formed on the housing for engagenent
with part of the container, the or all of the detents
bei ng di sengageabl e fromthe contai ner when the
pre-determined force is applied to the finger
operabl e nmeans so as to all ow the conpression punp to
be actuated. According to a third enbodi nent of the
invention the pre-load neans is interposed between
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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 allow the compression pump fo 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.



each | ever so as to allow the conpression punp to be
actuated. 6 According to a fifth enbodi nent of the
invention the pre-load neans is interposed between

t he actuating neans and the housing. In which case,
the pre-load neans may conprise of at | east one detent
formed on part of the actuating neans for engagenent
with part of the housing, the or all of the detents
bei ng di sengageabl e from the housi ng when the
pre-determned force is appkied to the or each finger
operable neans (e.g. lever) so as to allowthe
conpression punp to be actuated. Alternatively, the
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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 untit the pre-determined force is applied



As yet a further alternative, the pre-load neans nay
conprise of an actuating device having a variable
nmechani cal ratio such that until the pre-determn ned
force is applied 7 to the or each finger operable
nmeans (e.g. a lever) no significant force is
transferred to the container along the |ongitudina
axis. The fluid dispensing device may alternatively
conprise of a finger operable neans in the formof a
single lever and the pre-load neans may further
conprise of a spring interposed between the | ever and
the container, the spring being used to urge the

tFPRIGR RS fi ﬁg@ﬁ@bé%bté"ﬁeWﬁJ gCE glgviﬁﬁ gtb glg?fﬁagmggg:bgitransferred

conpr essi on

ttbaseaiaines alpp QREQ/@HQW{ 'Qﬁ?af"ﬁe | ever until the pre-
deternmined force is applied (i.e. by a conbination of

THS filid Aplehsidg Hevice maydltetratiealy csmpns@offa)ﬁm)' oparabighimeans in

he. th | d .0f
oo al 4 SubB S0 SO pRIEaB Eaho Ay TR corstehor o spri
interpddee Hetwean theilevgr apg thecchrtainer, the smng Semeruseddn urgaihe

h
e Toe BB 5} BEI AN BEHS Eappiothipd “{“%es? uid

di spensing device is additionally provi ded W t h ﬁ
InvgicH sasedhe spangmMaY be RoPressEe byﬁrp\qeg]e@gofalaﬁﬂqv&a up il the pre-

de%lEn%uﬁ&H‘fo%é“:@r Pﬂ%ﬁ@ el aneoﬁﬁihaﬂ&?éﬂ%ef‘-@bpllé@fdtd‘eyammred

orce a herefore ul ti mat el ctin
sping fome), sbwhish meint thedhrsaheld f dha PraroFdmeanaHsetio Rreve
c%&qfoh%@ tﬂeq%dﬁg}ﬁ?ﬁéné}gﬁumﬁ %@?&&né@?ﬂﬁz fbwetﬂw émihed to the

orce nodify g means a
coptrineTIyich hat fhsr S iapY MRS RN PyarcR iR ROLIR S g5 (g actuate
thélln,:fééhﬁg pUR#NS) . The anplification may be provided

I'n elther uni f or m rranner such as by a const ant
ificatioan, for aJatio
4GB Tkt pbansti dayRegs sostiofrBrg ficdiyt AR dodining
m@ins&ﬂﬂhbﬁmag iheforeb dppliud th.the t:Ontaih@) Thﬂbuseo tsymmeang/for

A e

coRipagse® Thatdorce alireatbeapplied tothedmhger epalaile exsans by the user.
nmechani cal advantage over the applied force cycle. The

S5, G B FlrhPifs T chob gty Rerdeothiika po.u
comdsed forcecdreplifying oteanskc Tbe |amnltﬁ<sat@ﬂ mayebajlér@w@ed amalther a
umform ma%é Wich%s 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 ina
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
nodi fyi ng neans may in one aspect, be integral wth
the finger operable nmneans. In this aspect, the force
nodi fyi ng means may conprise an aspect of the 8

finger operable nmeans shaped to give rise to a
nmechani cal advantage (e.g. a lever, camor screw
feature). In another aspect, the force nodifyi ng nmeans
is located non-integral with the finger operable
means, and typically betweer, the finger operabl e neans
and the container. Again this aspect, the force

nodi fyi ng means may conprise an aspect of the finger
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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
fiuid 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 spensed and a 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
housi ng assenbly conprising a housing, a nozzle for
insertion into a body cavity and finger operable
nmeans noveabl e transversely with respect to the

| ongi tudinal axis of 9 the §luid discharge device to
apply a force to the container to nove the contai ner
al ong the longitudinal axis towards the nozzle so as
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invention will now be described further with reference
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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. 2ais an enlarged view of the area indicated by the arrow ‘A’ on Fig.1;

Fig.2b is an entarged 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 arged view of the area indicated by the arrow A on
Fig. 1; Fig.2b is an enlarged view sinilar to that
shown in Fig.2a but showi ng an alternative pre-I|oad
means; 10 Fig. 3 is a cross-section simlar to that

of Fig. 1 but showing the fluid dispensing device in
use; Fig.4 is a cross-section simlar to that shown in
Fig. 1 but showing a pre-load neans according to a
second enbodi nent of the ingyention; Fig.5 is an

enl arged view of the area indicated by the arrow 'B
on Fig.4;, Fig.6 is a cross-section simlar to that
Fi§h®W8 d drosd-SectibnBirhils ROWangrf RigPt bui staslingmbefiiid dispensing
accaording to a third enbodi ment of the invention;

devicg ITUSE. an enl arged view of the area indicated by t he
arrow'C on Fig.6; Fig. 8is a side viewin the
Figidr asta @oss$ection similr tothaFspwh inffigy. 0butshawing a pre-load
Cross n I i ce having an
meae ?ﬁ%ﬁ%%%a & gﬁl é#?ﬂ%@%ﬁgﬁéﬁﬁrﬂﬁm ui d di scharge
device to that shovvn in Fig.1l and having a pre- Ioad

Figrearis aneniargehgewof thesarga Wt@d@bm%mw & opikdo 4

invention; Fig. 10 is a cross-section as shown in

Fi 69 19 ahubssSRRNbA giniRetMEaNsHIWHTh Figd Bud shewingal sretibsd

id di scharge device in ap actuat.ed position; Fig.
m@s aé?"ﬁ”(‘ﬂﬁ)@@ third embrdiggent o F"\?l"a"% 'Q¥ensi ng devi ce
havi ng an alternative nechanismto actuate the fluid
Figl? s ddan galatsed view bbtHeharea fdinated by eqribwaRdohdid Big a
pre-l oad neans according to a fourth enbodi ment of the

o veqt e area indicated
Fdo@ %d%\&r’ gfv:vb‘q %6?@&%@%&.&%’"@{#2 a cross-section

of a fluid dispensing deV| ce haV| ng an al ternative
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presbogd mean§ ageendisig toyhegeeend @mhqéﬂamw% theayeiodevi ce
having an alternative nechanism to actuate the fluid

Figdh@ & ar @es¢lsadtion dsOshidvat irs Fig/® bub shbwing the dnbehanisin ased to
pre-load . . o o
actuate the fluid discharge device in an actuated position;

Fig. 11is a cross-section of a fiuid dispensing device having an alternative
mechanism to actuate the fluid discharge device to that shown in Fig.1 and having a
pre-Joad 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 fiuid discharge device to that shown in Fig.1 and having a pre-load
means according to the fourth embodiment of the invention with an end cap

removed;



means according to the fourth enbodi nent of the

invention with an end cap renoved; 11 Fig.15is 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 di spensing device having an
alternative nechanismto agtuate the fluid discharge
device to that shown in Fig.1l and having a pre-Iload

nmeans according to a sixth enbodi nent of the
FigWE e 4 BBnt Vi of fhel fﬁxi@dt‘sgéﬁﬁn@e@mwmmmm Fig. 1¢iwitH am end cap

o that shown in Fig.18 but showing an alternative
inlecd; oad nmeans according to the sixth enmbodi ment of

the invention; Fig. 19A is an enlarged side view of
Figh® Gohh ahlanpaupyssIsectivaaf thedireainditatad hihezarraw/E' 0p Fig. 17;
on Fig.19; Fig. 19B is an enlarged perspective view of

the col | ar Fi : ikl Ve tin ¥i of the
Fiortd: % BleReioh Ya PR atodiet s doied bRl AN ST
showi ng the use of a pre-]load neans according to th i
Figddr ish acensaiseetian @1 phduid; diserP3iag,: davieg Ipv e?"siaﬁgma e
sl 13 BBuSHeTRE RlRIYifdhatdeeddAdets it ORI 19 FafL1 and having a

Q. I's a cross-section of a Ei%lﬁ d|s§ﬁns|ng devi ce

priadoacheans asaoEdinglq 9 &xthedRagdiment eidPIVEAYY t he 11 ui d

di scharge device to that shown in Fig.1l and having a
FigMe- isOR Grogaasestias dRatdisngmilar toh¢hat showd ienbigdi8rbut shewing an

he invention; Fig.23 is a,.side, Vi s j i
allsmativp pi-lond Tagane s carsing R 4P dBbdiReh!\a e Ffiehiial
of the area indicated by the arrow F' on Eia: 22. Wth
Figefox isnmeeriargbd gideadevt of the catier Gcupging ares ivHisaled:by the arow
CJluid gispensing device 5 for spraying a fluid into a
Jﬂﬁb§9€ vity comprising a housing 9, a nozzle 11 for
insertion into a body cavit a qui%_diﬁ har ge
FigelOiie ap amtargerhpgrshectvedian eHha cobs o 5igs ! é 9, the
fluid discharge device 9 having a | ongitudinal axis

Fig28 s YU REASiEW of th@ LR dispendthg device shown in Figs. 18 and 19 but
showing the use of a predoad 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 9, a nozzle 11 for insertion
into a body cavity, a fluid discharge device 8 moveably housed within the housing 9,
the fluid discharge device 9 having a longitudinat axis and comprising a container 30



12 for storing the fluid to be dispensed and a
conpressi on punp having a suction inlet |ocated
within the container 30 and a di scharge tube 31
extending al ong the |ongitudinal axis for
transferring fluid fromthe conpression punp to the
nozzle 11 and finger operable neans 20, 21 noveabl e
transversely with respect to the |[|ongitudinal axis of
the fluid discharge device to apply a force to the
container 30 to nove the cqntainer 30 along the

| ongi tudi nal axis towards the nozzle 11 so as to
actuate the conpression punp and a pre-load neans 28
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formed wthin nozzle 11 to align andlocatethe
deliv be 31 coryect]| respect to the
The jg_od;ig ig mage ?rom a plastic mate%aﬂuc“ as yprop)}Iene and E&Z ines (fahe
housing 9 and the dispensing nozzle 11 so that the housmg 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 locate the delivery tube 31 correctly with respect to the nozzle

1.



An annul ar abutnment 17 is forned at the end of the
outl et tube 16. The annul ar abutnment 17 defines the
entry to an orifice 15 through which fluid can flow in
use and is arranged for abutnent with an end of the
delivery tube 31. The fluid discharge device 8 has a

| ongi tudi nal axis X-X and each of the levers 20, 21
has an abutnent surface 22, 23 arranged at an angle 8
to the longitudinal axis X- X of the fluid discharge
device 8 for abutnent againgg the base portion 35 of
the container so as to convert a force applied to the
| evers 20, 21 substantially transversely to the
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Although in the disclosed embodiment both the levers and the container have
surfaces inclined to the longitudinal axis of the fluid discharge device this need not
be the case. Only the container or the levers need have an inclined surface or some
other arrangement to apply the force from the levers to the container could be used.

The base portion 35 of the container 30 has two inclined surfaces 37, 38 each
arranged for co-operation with a respective one of the levers 20, 21.

However it will be appreciated that the inclined surface of the base portion of the
container could be a conical, frusto-conical or part spherical surface.



14 The inclined surface 37 is arranged to co-operate
with the abutnment surface 22 and the inclined surface
38 is arranged to co-operate with the abutnment surface
23. The abutnent surface 22 is formed by an edge of a
web 24 forned as part of the Ilever 20 and the

abut ment surface 23 is forned by an edge of a web 25
formed as part of the lever 21. In the arrangenent
shown in Fig 2A, the pre-loading neans is interposed
between the levers 20, 21 anrd the container and as
shown is in the formof small step 28 fornmed near to
the end of each abutnment surface 22, 23. In the ready
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Fig. 2B shows an alternative arrangement in which the pre-load means comprises of
a detent or protuberance 29 formed on the container 30 and complementary recess
27 formed on each lever 20,21. The size of the detent 29 is such that they are able
to ride out of the recess 27 when the pre-determined force is applied to each lever
20, 21. It will be appreciated that in other altemnatives, the recess could be formed in
the container and the detent could be formed on the levers.

Each of lhe 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
side walls 14a, 14b by a respective living hinge 26

al t hough ot her nmeans of pivotal connection could be
used. 15 The fluid discharge device 8 is in nost
respects conventional and will only be described
briefly herein. The fluid discharge device 8 has a

hol | ow contai ner 30 defining a reservoir containing
several doses of the fluid to be dispensed and the
conpression punp that is aijgached to a neck 34 of the
contai ner 30. The container 30 as shown is nmade from a
transl ucent or transparent plastics material however
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in tHe animbéd farrh&einctlibipoahgrcaging. t he suction inlet in the
formof a pick-up tube from the container 30 ready
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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 to the container 30 such that when the piston is

moved by a return spring of the pump (not shown) info 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.
Operatian 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



From the position shown in Fig. I in which the end
portions of the abutnment surfaces 22, 23 abut gently
agai nst the inclined surfaces 37, 38 of the container
30 and the 16 container 30 is abutting with the steps
28 a user first grasps the fluid dispensing device 5
by the two |l evers 20, 21. Provided that only a light
pressure is applied to the levers 20, 21 no fluid
wi |l be discharged and the user is able to manoeuvre
the dispensing nozzle 11 ofi4 he fluid di spensing
device 5 into the body orifice into which fluidis
required to be dispensed. This is because of the
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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-fili 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 fiuid dispensing device 5.

The actuating procedure can then be repeated until ail 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 fluid
are normally adm nistered at a tine. 17 Wen the
container is enpty a new fluid discharge device 8 is

| oaded into the housing 9 thereby restoring the fluid
di spensing device 5 into a useable condition. Wth
reference to Figs. 4 and 5 there is shown a fluid

di spensing device that is in nost respects identica
to that previously described and for which the same

reference nunerals are used {-or |ike conponents. The
primary difference between the fluid di spensing neans
shown in Figs. 1 to 3 and that shown in Figs. 4 and 5
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Operation of the fluid dispensing device is as follows.

From the position shown in Fig. 4 in which the end portions of the abutment surfaces
22, 23 abut gently against the inclined surfaces 37, 38 of the container 30 and the
container 30 is abutting with the steps 40 a user first grasps the fluid dispensing
device 5 by the two levers 20, 21. Provided that only a light pressure is applied to
the levers 20, 21 no fluid will be discharged and the user is able to manoeuvre the
dispensing nozzle 11 of the fluid dispensing device 5 into the body orifice into which
fluid is required to be dispensed. This is because of the presence of the pre-loading
means formed by the steps 40 and the arms 39 which prevent movement of the

container towards the nozzle.



nmeans forned by the steps 40 and the arns 39 which
prevent novenent of the container towards the nozzle.
18 If the user then squeezes the two |evers 20, 21
together with increasing force the arnms 39 will begin
to bow outwardly until when the pre-determ ned force
is reached the neck 34 of the container 30 is able to
di sengaged itself fromthe steps 40 and the
interaction of the abutnent surfaces 22, 23 with the
inclined surfaces 37, 38 wi lils then cause the
container 30 to be noved rapidly towards the nozzle
11. However, as previously described the abutnment
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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 fo 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 nent has the advantage that it can be used
irrespective of the nechanismused to actuate the
punp. 19 The pre-load nmeans conprises of a step 41
fornmed on the discharge tube 31 and two | atching
menbers in the formof arns 42 attached by a collar 43
to the neck 34 of the container 30. The step 41 is
formed by a rib 44 extending circunferentially around
the di scharge tube 31 and positioned such that when
the punp is actuated the rib 44 does not prevent
travel of the discharge tubgg31l into the container 30.
The arrangement is such that, when the pre-determ ned
force is applied to the finger operable neans in the
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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 prassure 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 20,
21 the delivery tube 31 is urged 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. 20 The actuating procedure
can then be repeated until all of the fluid in the
cont ai ner has been used. However, only one or two
doses of fluid are normallygdm nistered at a tine.

It will be appreciated that alternatively, the

pre-l1 oad neans nmay conprise of a recess forned on the
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container 30.

The fluid dispensing device 105 for spraying a fluid into a body cavity comprises a
housing 9, a nozzle 11 for insertion into a body cavity and a fluid discharge device 8
moveably housed within the housing 9. The fluid discharge device 8 comprises of a
container 30 for storing the fluid to be dispensed and a compression pump having a
suction inlet located within the container 30 and a discharge outlet 31 at one end of
the container 30 for transferring fluid from the pump to the nozzle 11.

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 conlainer 30 towards the nozzle 11 so as to

actuate the pump.



the container 30 for transferring fluid fromthe punp
to the nozzle 11. A finger operable neans in the form
of 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. 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 neans so as to urge the container 30
towards the nozzle 11 when €ach lever 20, 21 is
rotated by a user and in practice the two |levers 120,

121 are squeezed together b user. That [S to sa
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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 |ongitudinal axis
co-incident wwth a longitudinal axis of the container
30 and a longitudinal axis of the tubular delivery
tube 31. The nozzle 11 has a | ongitudinal axis which
is aligned with the longitudinal axis of the fluid
di scharge device 8 so that when the punp is actuated
the force applied to the tubular delivery tube 31 is
al ong the longitudinal axis of the tubular delivery
tube 31 22 and no bendi ng ¢ defl ection of the
delivery tube 31 will occur fle to the applied force.
Each of the first and second Ievers 120, 121 is
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wiﬁbtheaemdleeerﬂ-?ﬂ will be appreciated that the |levers
120, 121 can be pivotally attached to the housing 9
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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 is
as has previously been described and will not be
descri bed again other than to nmention that actuation
of the punp occurs when the discharge tube 31 is
pushed into the container 30. 23 The fluid dispensing
device 105 is fitted wth a pre-load neans accordi ng
to the second enbodi ment 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 means
conprises of a detent in th&3formof a
circunferentially extending rib 144 fornmed on the

contai ner 30 for P of the us
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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

moved rapidly towards the nozzie 11.



t hen squeezes the two [ evers 120, 121 together with
increasing force eventually a pre-determ ned force
will be reached at which point the rib 144 is able to
di sengage w th 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
nozzl e 11. 24 However, because the end of the
delivery tube 31 is in abutting contact with the
annul ar abutment 17, the del4%ery tube 31 cannot nove
in the sane direction. The effect of this is to cause

the delivery tube 31 .to he pushed jnto, the container
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contai ner
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 singie 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 109 and the lever 170.

The pre-load means comprises of a detent in the form of a tooth 150 formed on the
housing 109 for engagement with the lever 170. The tooth 150 is formed at the end



The fluid dispensing device 165 is fitted with a
fourth enbodi nent of a pre-load neans in which the
pre-l oad neans 150, 152, 153 is interposed between the
housi ng 109 and the |l ever 170. The pre-|oad neans
conprises of a detent in the formof a tooth 150
formed on the housing 109 for engagenent with the

| ever 170. The tooth 150 is formed at the end 25 of
an arm 152 formed as an integral part of the housing
109 and the lever 170 has a conplenentary rib 153
formed thereon for engagemem® with the tooth 150. The
detent or tooth 150 is disengageable fromthe rib 153
on the lever 170 when a_ pre-deternm ned force is
ob@pRred52 formed asadntegra) peg Gh ey R Qo e the Iver 170 has a
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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
that projects fromthe aperture is a ribbed finger
grip 146. 26 The discharge outlet fromthe punp is in
the formof a tubular delivery tube 131 and a tubular
guide in the formof an outlet tube 116 is forned
within the nozzle 111 to align and |ocate the
delivery tube 131 correctly with respect to the nozzle
111. An annul ar abutnment 117 is forned at the end of
the outlet tube 116. The annular abutnent 117 defines
the entry to an orifice 115 #hrough which fluid can
flowin use and is arranged for abutnent with an end
of the delivery tube 131. The fluid di scharge device
Thelliscbaige antlst froms dhpe prep doin\tles fdnoradla tahtdafr d;eliafsry tube 131 and
previ ously. described herein. The col
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container 130 so as to maintain the resilient flexible
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member 176 in an upwardly bowed state. However, it will be appreciated that more
than one resitient flexible member could be used if required.

The lower end of the lever 170 is pivotally connected to the housing 108 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 fiexible 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. 27 The
resilient flexible nmenber 176 is connected at one end
to the upper end of the Ilever 170 by engagenent with
a groove 134 forned in the lever 170 and is connected
at an opposite end to part of the body structure of
the fluid dispensing device 165 in the formof the
housi ng 109 whi ch has a groove 135 forned therein

with which the resilient flexible nmenber 124 is

engaged. It will be appreciated that if renoved from
the fluid dispensing device 265 the resilient
flexible menber will return to a flat planar shape as

It undergoes no plastic deformation during use but
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that upgp reyppRIpNg Rdoad @i avld bewslavpwasdyi ce 165 so that

contact is made with the lever 170 and in particular
whiintthe tdver 120 BRevdd Baafdsdhé Bortder 130 so as to cause the container

130 to be moved towards the nozzle 111, the radius of curvature of the bowed
resilient flexible member 176 is reduced and the collar 140 is moved upwardly

thereby causing actuation of the pump.
Operation of the fluid dispensing device 165 is as follows.

After inserting a fluid discharge device 108 into the housing 109 the fluid dispensing
device is ready for use and the lever 170 will be resting against the end stop 125.

To use the fluid dispensing device 165 a user must first grasp the fluid dispensing
device 165 so that contact is made with the lever 170 and in particular with the

ribbed finger grip 146.



28 Provided that only a light pressure is applied to
the lever 170 no fluid will be discharged and the
user is able to manoeuvre the dispensing nozzle 111 of
the fluid dispensing device 165 into a body orifice
such as a nasal cavity into which fluid is required
to be dispensed. This is because of the presence of
the pre-load neans and in particular because the
tooth 150 is abutting with the rib 153.. If the user
then exerts nore force upon the lever 170 the arm 152
will begin to bend and when*®he force applied to the
| ever 170 reaches a predetern1ned nagnltude the tooth
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cafler i} wil themeavsettbe sentainer 430 torke mpredrapicly tawards themozzle
430 is enpty a new fluid discharge device 108 is
| oaded into the body nenber 106 thereby restoring the
flui d dispensi nq device 165 into a seabl e ondi ti on.
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thé pui@. di spensi ng device 205 which is in nany respects
simlar to that described with respect to Fig. 11 but
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upon 53 'spa% 1%%635 soocn 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 fiuid dispensing device 165 into a useable

condition.

With particular reference to Fig.13 there is shown a fiuid 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 ble nmenber 241 which as 29 shown is forned as a
single part with the two [ evers 220, 221 but all three
parts could be nade as separate conponents. The
flexible nmenber 242 is arranged to act against a
collar 240 connected to a neck 229 of the contai ner
230 so that when the two | evers are squeezed together
the flexible menber 241 urges the container towards a
nozzl e 211 extending fromone end of the housing 206.
The movenment of the contai néf 230 towards the nozzle
211 causes rel ative novenent between the container
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against an adjacent outer surface of the housing 206.

When a small force is applied to the two levers 220, 221 the pump is not actuated
because the 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 wll be appreciated that alternatively, the
pre-1oad neans could conprise of at |east one detent
formed on part of the housing for engagenment with a
conpl ementary recess forned on part of the actuating
means. I n which case, each detent woul d be 30

di sengageable fromits respective recess when the
pre-deternmined force is applied to each |lever so as
to allow the conpression punp to be actuated. Wth
reference to Figs 14 to 17 t;gre is shown a fluid

di spensing device 305 that is'in nany respects
simlar to those previously described. The fluid
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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 with a
pre-1oad neans interposed between the housing 309 and
the |l evers 320, 321. 31 The pre-load nmeans conprises
of a detent or step 342 forned 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 engagenment with the steps 342
until a pre-determned force is applied to them at

whi ch point the force applied is sufficient to cause
the ends of the levers 320,3821 to ride out of the
steps 342 and pernit free novenent of the | evers 320,

321 towards the container 330 there caysi n .
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i 8RR GemEaROb potases & ToripHE +HEndaliphBTel 35,
corhSreBgien plip (nowsHoevnd aid whilkstharge 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 tevers
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
actuating neans is in the formof two inclined ranps
422 each of which is arranged to cooperate with a
conpl ementary curved surface forned on a respective
one of the two |levers 420, 421. The two ranps 422 are
connected to the container 32 430 by neans of a
collar 440, which is engaged with a neck 429 of the
contai ner 430. Myvenent of the two |evers 420, 421
towar ds each ot her causes t?% curved portions of the
| evers 420, 421 to ride up e ranps 422 thereby
urging the container 430 towards the nozzle 411. The

fluid di spensin vJ : | i ' tRE Soh@fHer
430y Toeans; Pp%’ga'gA@ZfJ &@E‘n'égﬁ ﬂée&eg::\#"tﬁﬁﬂﬁ%n #egv?fce 422 and
430he | evers 420, 421. The pre-load neans conprises of a

detent 424a formed on each actuating nmeans in the

B fevi 85 thvid &lvéd porti
R G M 0l s oty

of thet levers 4204421 to ride sieribR srERT 422 thefRbyEoing threeqn
M1.recess 446 when a pre-determned force
tQ‘i%s)"ﬁgl|ct)p e %{o the respective lever 420, 421 so as to

al | ow the conpressi on 0 _be actuat ed. r.aki
T 4enans g Gavics IR LI ey Hirady yiEel bbfveen
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f Or ,S applied to the levers 420, 421 then the
Iev&é#é@f‘%ﬁﬂ% are able to disengage or ride out of the

recesses 446 and the two | evers 420,421 will nove
Eactpf theyleterds$24n:is diseagagsablefremiits fesnesiveeampleaentary

' 1 t BhpTRd] Ynativel fver 420,642 1

recggggﬁgpg%ﬁ afdg‘??g%&%gifgkggsppl [ egt?g%ﬂ‘gu%r antee the
s0 ps telaliow the compsessiomipatnp lbesastugted; t will be

appreci ated that the pre-load neans could

Opeldtieh ofiHe R0/ dispenaingshsvicfis ab 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 fornmed on each | ever for engagenent
Wth a respective recess forned on part of the
actuating neans. In which case, each detent woul d be
di sengageable fromits respective conplenentary recess
when the pre-determned force is applied to the |ever
so as to allow the conpression punp to be actuated. 33
Wth reference to Fig. 19 there is shown a fluid
di spensi ng device 405 that is in many respects
simlar to that previously scribed with reference to
Fig 18 but in which an altéernative formof pre-|oad
nmeans i s interposed between each | ever 420, 421 and
e respective,actuat.i :
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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
422. \When each | ever 420, 421 reaches the end of the
first portion 425a, the change in inclination of the
surface with which the |ever 420, 421 is cooperating
in conbination 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 ngzzle 411 to actuate the
conpression punp. 34 This ensures that the punp is
only actuated when sufficient force is being applied
. r |
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When a light force is applied to the two levers 420, 421 they are prevented from
moving into the housing by the abutment of the detents 428 with the bevelled
surfaces 427. When the force applied to each lever 420, 421 reaches a pre-
determined magnitude it is sufficient to deflect the side walls of the levers 420, 421
inwardly so allowing the detents 428 to ride across the bevelled surfaces 427 into the
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
side walls of the levers 420, 421 inwardly so

all owing the detents 428 to ride across the bevelled
surfaces 427 into the housing 409. A soon as the
detents have passed over the bevelled surfaces 427 the
| evers 420, 421 are free to nove towards the contai ner
430 housed within the housing 409 so as to actuate
the punp. Once again, this ensures that a reliable
spray is produced. 35 Wen_the force is released from
the |l evers 420, 421 they are® moved back towards their
start positions but require the application of a smal
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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 508.

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

i nterposed between the | ever 520 and the contai ner
530 and a | atching nmeans 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
i nterposed between a collar 540 connected to the
contai ner 530 and a base plate 541. A transfer rod
542 extends out from each side of the base plate for
36 engagenent with an inclgged surface 543 forned on
each flange of the | ever 5207 Wen the |ever 520 is
pushed or urged by a user towards the container 530
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t he engagenent of the arns 561 with the rib 560. This

] i . [ - ,ned force is applied,
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the conpression Funp, that is to say the arms 561 and
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contal ner 530 noves rapidly towards the _nozzle 511 _so
container®30 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 {o its rest position by the
return spring 565 and a spring within the pump returns the container back to its rest
position so that the arms 561 re-engage with the rib 560.

The use of a spring to move the container has the advantage that a known force is
used to move the container and so a consistent spray can be produced.



actuate the conpression punp. Upon releasing the force
fromthe lever 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 arns 561 re-engage with the rib 560. The use
of a spring to nove the container has the advantage
that a known force is used to nove the container and
SO0 a consistent spray can be produced. 37 It will be
appreci ated that although t £ i nventi on has been
described with respect to everal specific

enbodi nment s there are many alternative conbinations
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treatnment. It will be appreciated that the precise
dose adm nistered will depend on the age and condition
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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, 9a-difluoro-11p-hydroxy-16a-methyl-3-0x0-17 a-propionyloxy-
androsta-1,4-diene-17p-carbothioic acid S-(2-oxo-tetrahydro-furan-3-yl) ester or 6a,
9a-Difluoro-17a-[(2-furanylcarbonylJoxy]-11p-hydroxy-16a-methyl-3-oxo-androsta-

1,4-diene-17p-carbothicic 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
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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-17f-carbothioic acid S-fluoromethy! ester (fluticasone propionate). Another
suitable glucocorticoid compound has the chemical name: 6, 9a-difluoro-17a-{(2-
furanylcarbonyl)oxy]-11B-hydroxy-16c-methyl-3-oxo-androsta-1,4-diene-17p-
carbothioic acid S-flucromethyl ester. A further suitable glucocorticoid compound has



inflammatory di sorders or di seases such as asthma and

rhinitis. In one aspect, the nedicanent is a

gl ucocorticoi d conmpound, which has anti- inflamatory

properties. One suitable glucocorticoid conpound has

the chem cal nane: 6a,

9a- Di fl uoro-17a- (1- oxopropoxy) - 11( 3- hydr oxy- 16a- net hyl

- 3-oxo-androsta- 1, 4-diene-17(3-carbothioic acid

S-fluoronethyl ester (fluticasone propionate). Another

sui tabl e gl ucocorticoid conpound has the chem ca

name: 6a, 9a-dif|uoro-17a-F¥%- furanyl car bonyl ) oxy] - 11

[ 3- hydr oxy- 16a- net hyl - 3- oxo- andr ost a- 1, 4- di ene-17[ 3
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thisoiee 5-caeh gyl 3umoearidtosta- 1,4-diene-17B-carbothioic acid

p- hydr oxy- 16a- nmet hyl - 17a-[ (4- net hyl -1, 3-
ﬂ”@ﬁFéﬂBﬁségfcarbonyl)oxy]-3-oxo-androsta-1,4-diene-l?p-

carbothioic acid S fluoronethyl ester. OQther suitable

anti -infl anmat or onpounds i ncl ud . P
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leukbiBhE StaAgthists ANGES antibitord) trpptase kidaelstasat iebibitors, beta-2
_antagoni sts and adenosine 2a.agoni sts. The nedi canent
intggsinastaganifie and adeNRsing 43 aganSY| ui d f or nul at i on,

particularly a solution (e.g. aqueous) formulation or

a suspension fornul ation, optiopally contajning I her
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may be stabili'sed (e.g. using hydrochloric acid or
othgopharmangutically aegepkable it FmRANEBSact i on of pH.

Typically, the pHwI| be adjusted to between 4.5 and

7.5, preferably between 5.0 and 7.0, especially .
Suitabteu fatm@ilations . (8.9. Solution| &f SusPENSIaN) MaY PR stpbilissd &S sing
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pH swith earaidjustddy to rietweeratidy iaats7 Sharefergbly behwasn & GLaad 7.0,

do. E‘?t i nt Sta wi th ot her conmponents of a conposition
espefially agpupd BdPi®s nanner incl uding, but not Iinited

to, pharmaceutical grades of carbohydrates, organic

.and inorganic salts Ql 1 RO [ .
suighiss rBmHRas, ElcityRy Hoakicer BrliRy; Ghnprise one or more
excipitintf B ahkTernd Ob@ifeT, hergi, Us omsans subsiantiatly irettimategiels 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; oligosaccharides, such as, but not limited to, dextrins, and
combinations and derivatives thereof; polyols, such as but not limited to sorbitol, and

combinations and derivatives thereof.



resins, and conbi nations thereof. Suitable

car bohydrat es include nonosacchari des incl ude
fructose; disaccharides, such as, but not limted to
| act ose, and conbi nati ons and derivatives thereof;

pol ysacchari des, such as, but not limted to,
cel l ul ose and conbi nati ons and derivatives thereof;
ol i gosacchari des, such as, but not limted to,
dextrins, and conbinations and derivatives thereof;
pol yol s, such as but not limted to sorbitol, and
conbi nations and derivativet®thereof. 40 SU|tabIe
organi c and inorganic salts include sodiumor calcium
phosphat es, nagnesi um stearate, and conbi nati ons and

derivatives thereof. Suitable rs include natura
Suiables GIGANGD| A G pRAIGiTer SOBE (75, SRR Rosphates.
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ereof; natural biodegradable polysaccharide

pol ymers, including, but not limted to, chitin and
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d.d
ool AGTTBIAL SR B0 BRI ARG KR RIS geono
and ebinbiativesandderdafivesIhieteahl e wetting agents,
surfactants and/or enulsifiers include gum acaci a,

chol esterol, fatty acids including conbinations and
Suflsiie Véﬁ'liribesadd%efnﬁmfde Siwintpdiare angind oacid®r suendaorleucine and

cormhatigsn B derive b e P RoeHBRAR. intyp Tgfitpine and

comBiaiors e erivafidighéresf ude anberlite IR120 and
conbi nati ons and derivatives thereof; Suitable

solution fornulations may conprise a solubilising

nt ' iefs!l indlutianiga
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cholesterol, fatty aci mcludlng combination$ and denvatwes tlnereof Suitable

poloxamers and/or Pluronics include poloxamer 188, Pluronic® F-108, and
combinations and derivations thereof. Suitable ion exchange resins include

amberite 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]-w-
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
those of the Triton 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 polyner (typically around
7-70, particularly around 7-30 especially around 7-10)
and 4-(1,1,3,3- tetranethyl butyl)phenol polynmers with
f ormal dehyde and oxirane such as those having a

rel ati ve nol ecul ar wei ght of 3500- 5000 especially
4000- 4700, particularly 41 #yloxapol The surfact ant
is typically enployed in a concentration of around
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al kyl ethers (e.g. Crenophors, Brij). Suitable
solution fornulations may al so conprise one or nore of
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pfopyl met hyl cel | ul ose,
hydroxypropylcellulose hydr oxyet hyl cel | ul ose,
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§ xan m guns,” carageenans_and carbopol s
oomponents viscosity enhancnng agents; preservatives; and isotonicity adjusting

agents.

Suitable viscosity enhancing agents include carboxymethylcellulose, veegum,
tragacanth, bentonite, hydroxypropylmethyicellulose, hydroxypropylceilulose,
hydroxyethylcellulose, poloxamers (eg. poloxamer 407), polyethylene glycols,

alginates xanthym gums, carageenans and carbopols.

Suitable preservatives include guaternary ammonium compounds (eg.
benzalkonium chloride, benzethonium chloride, cetrimide and cetylpyridinium
chloride), mercurial agents {e.g. phenylmercuric nitrate, phenylmercuric acetate and
thimerosal), alcoholic agents (e.g. chlorobutancl, phenylethyl alcohol and benzyi
alcohot), antibaclerial esters (e.g. esters of para-hydroxybenzoic acid), chelating



Sui tabl e preservatives include quaternary amoni um
conpounds (e.g. benzal konium chl ori de, benzethoni urn
chloride, cetrimde and cetyl pyridinium chloride),
mercurial agents (e.g. phenylnmercuric nitrate,

phenyl mercuric acetate and thinerosal), alcoholic
agents (e.g. chlorobutanol, phenylethyl alcohol and
benzyl al cohol), antibacterial esters (e.g. esters of
par a- hydr oxybenzoi ¢ acid), chelating 42 agents such
as di sodi um edet ate (EDTA) qﬂg ot her anti-m crobia
agents such as chl orhexi di ng, chiorocresol, sorbic
acid and its salts and polynyxin. Suitable isotonicity

agéhlssetdchgasﬁgmﬁﬂlemaeﬂetstuqliwmtamdaﬁlhéleam régrbioial agdénts such as
the ,nasal cavity),
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achi eved by techniques such as m cronisation
mgdlicamentypad smtipaaily suspeading agents npreagrvativest vetting agents or

I t th,
S At e Tl o and pol yet hyl ene gl ycol .
Sui table wetting agents function to wet the partlcl es
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anBRr wiersfbiBighigte (20) sorbitan nonool eate (supplied as
t he branded product Pol ysorbate 80). Suitable

preservatives and isotonicity adjusting agents are as
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bentonite, methylceliulose 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 isolonicity adjusting agents are as described above in

relation to solution formulations.

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



The di spensing device herein is suitable for

di spensing fluid nedicanent fornulations for the
treatment of inflammtory and/or allergic conditions
of the nasal 43 passages such as rhinitis e.g.
seasonal and perennial rhinitis as well as other |oca
i nfl ammat ory conditions such as asthnma, COPD and
dermatitis. A suitable dosing reginme would be for the
patient to inhale slowy through the nose subsequent
to the nasal cavity being céd®ared. During inhalation
the fornmulation would be applied to one nostril while
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times each day, ideally once daily. Each dose, for
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to apply a force to the container to nove the
container along the |longitudinal 10 axis towards the
nozzle so as to actuate the conpression punp, wherein
the finger operable nmeans cggprlses at | east one |ever
pivotally connecting to part of the housing to apply
a force to an actuating neans connecting by a collar
to a neck of the container when the at |east one |ever
is noved by a user, which actuating neans is used to
nove the container 15 towards the nozzle so as to
actuate the punp to transfer fluid to the nozzle, and
mheAéIigrd dlspeﬂmhgai(?vme?bs sprayagasiad intd aﬂmuiytdm'ltg icggm'ﬂsmg a
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5. Afluid dispensing device according to claim4,
whetvfmrairtmn@ finges aperablepneans comprisemat leasbone lever pivotally
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and arranged to act upon the actuating neans so as
ur @dt he container towards the nozzle when the tmo
| evers are squeezed together by a

wherein a pre-load means interposed between the finger operable means and
the actuating means is provided to prevent actuation of the compression
pump until a pre-determined force is applied to the finger operable means.

A fluid dispensing device as claimed in claim 1 in which the or each lever
pivotally connects near to a lower end of the housing.

A fluid dispensing device as claimed in either of claims 1 or 2, in which the
pre-load means comprises of an actuating device having a variable
mechanical ratio such that until the pre-determined force is applied to the or
each lever no significant force is transferred to the container along the

longitudinal axis.

A fiuid dispensing device according to claim 3, wherein said actuating device
is provided with at least one ramp having a variable mechanical ratio.
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user. 7. A fluid dispensing device as clained in any
of clains 1 to 6, wherein said 10 contai ner contains
a volume of fluid nedicanment fornmulation. 8. A fluid
di spensing device as clained_in claim7, wherein said
fluid medicament fornmulatid® is in the formof a
solution forrmulation. 15 9. A fluid dispensing device
as clained in claim?7, wherein said fluid nmedi cament
fornmulation is in the formof a suspension
formulation. 10. A fluid dispensing device as clained
in any of clains 7 to 10, wherein the fluid
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A fluid dispensing device as claimed in claim 7, wherein said fluid medicament

formulation is in the form of a suspension formulation.

A fluid dispensing device as claimed in any of claims 7 to 10, wherein the fluid
medicament formulation comprises an anti-inflammatory medicament

compound.

A fluid dispensing device as claimed in claim 10, wherein said medicament

compound is a glucocorticoid compound.

A fluid dispensing device as claimed in claim 11, wherein said glucocorticoid
compound is selected from the group consisting of 6a, 9a-Difluoro-17a-(1-
oxopropoxy)-11p-hydroxy-16c-methyl-3-oxo-androsta-1,4-diene-17f3-
carbothioic  acid  S-fluoromethyl ester; 6a, 9ua-difluoro-17a-[(2-
furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-173-
carbothioic acid S-fluoromethyl ester; and 6«,9a-Difluoro-113-hydroxy-16a-
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methyl-17«-[{(4-methyl-1,3-thiazole-5-carbonyl)oxy]-3-oxo-androsta-1,4-diene-

17B-carbothioic acid S-fluoromethyl ester.

A fluid dispensing device as claimed in claim 10, wherein said medicament
compound is selected from the group consisting of PDE4 inhibitors,
leukotriene antagonists, INOS inhibitors, tryptase and elastase inhibitors,
beta-2 integrin antagonists and adenosine 2a agonists.



