A FLUI D DI SPENSI NG DEVI CE Field of the Invention The present invention
relates to a fluid dispensing device for dispensing a fluid product, for

i nst ance worsei/waorent, and is particularly, but not exclrasicB2bys/oocsacer ned
with an intra-nasal dispensing device. Background of the Invention It is
wel | known to provide a fluid dispenser in which fluid is dispensed via a
nozzle or orifice upon the application;of a force by a user to a punp

di spenser. Such devices are generally arranged with a reservoir contai ning
several doses of a fluid formulation to be di spensed by sequential netered
punp actuations. An exanple of a punp action spray is shown and descri bed

in US patent No. 4,946, 069. Arhais pispeNsSINNDEVIGE oper abl e intra-nasal
fluid nedi canent di spenser i'S disclosed In A- 03/ 095007, the entire

content of which is hereby incorporated herein by reference. The di spenser

has a housli_-iglg oWeCIhv%ﬁfdﬁes a fluid discharge device having a conpression

punp nount ner, which contains the nedi canent. The housi ng has
at | east one finger-operable side |ever, which is novable inwardly with

respect Lopdd n{L%H?H?/gnﬁéh FaRe he £onidRbigssnsiiNaEdty b dispndiaisigdt o -
cause the pu 0 conpress and punp a dose of the nedicanent o t.o{ a punp
st em t hr ougfledactndemlinsiancel @ dnedigamanbu@nflgis PATtgHIaEYHL Yt rﬁ?ﬁte@b"\'/\"n‘? %n

Figures 19 1B niranBed hidEngRpasask. si de | evers co-operate with a
col | ar m)u%?nécgﬁwgg he nec noséthsg coﬁ?ai ner. The collar provides cam

foll ower surfaces, which ride over cam surfaces of the |evers when the
| evers ar eB%#}?&h@W@Ih#nﬁBﬂe cam fol  ower surfaces conprise sections,
whi ch are ifTerent angles to the direction (axis) of cam
novenmentOof the fluid discharge device. The steeper sections provide the
di spenser Wid foipi i ol diB ke b faldbishenbér iRWhh MRS Mdispenbed via@moapleldrcat i on
of at least a mninumfinger force to the side |evers wll éh%Aevers be
abl e orifice upon the application of a force by a user to a pump dispenser. Such devices

are generally arranged with a reservoir containing several doses of a fluid formulation

to be dispensed by sequential metered pump actuations. An example of a pump

15 action spray is shown and described in US patent No. 4,946,069.

A hand-held, manually operable intra-nasal fluid medicament dispenser is disclosed
in WO-A-03/095007, the entire content of which is hereby incorporated herein by
reference. The dispenser has a housing which houses a fluid discharge device
20 having a compression pump mounted on a container, which contains the
medicament.. The housing has at least one finger-operable side lever, which is
movable inwardly with respect to the housing to cam the container upwardly in the
housing to cause the pump to compress and pump a dose of the medicament out of
a pump stem through a nasal nozzle of the housing. In an embodiment shown in
25 Figures 19, 19a and 19b, a pair of opposed side levers co-operate with a collar
mounted on the neck of the container. The collar provides cam follower surfaces,
which ride over cam surfaces of the levers when the levers are moved inwardly. The
cam follower surfaces comprise sections, which are inclined at different angles to the
direction (axis) of cam movement of the fluid discharge device. The steeper sections
30 provide the dispenser with a commitment feature. In other words, only upon
application of at least.a minimum finger force to the side levers will the levers be able
to overcome the steeper cam follower surface sections. The magnitude of this force,

coupled with the change of angle of the cam follower surfaces to the shallower



to overconme the steeper camfollower surface sections. The nmagnitude of
this force, coupled with the change of angle of the camfoll ower surfaces
to the shaibl2oawengeat i ons, ensures that each |ever slidegCragmdécyponeser the
cam fol |l oner surfaces once the steeper camfollower surface sections are
overcone thereby providing for reliable conpression of the conpression punp
and atom sation of the nedicanent. Applicant's co-pendi ng PCT Patent
Application no. PCT/ GB2005/000944, the entire content of which is hereby

i ncorporated herein by reference, describes another hand held, manually
operabl e intra-nasal fluid nedicanent dispenser, in which in a dispensing

action, a gaohs!ldrbrRsQhatdedch NGRS <Ay @blod Svetiehd eararfollbivedparfadessonget h a
cam fol |l ower surface of a col

| ar rmoynted on the ck,of a.contai to cam
the cont ai Hrstegrshgamiollowes SF@%?&HWS@@ %H’PE‘&:}E‘F{FW REPME D rerﬁﬁélecam
surface of c4hBresse bf ihdTompEETBNt JURY arseatomation b tetnesdictmentf i rst angle to
the axis, and an adjacent drive section, which is oriented at a second

angle to the axis, which is greater than the first angle. In use, the cam
fol | over ssubbreats vepeadhy BIOT Padas Applatiorh fo.CROTHGBAB0E/0a0844] the entirect i ons
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has been f eamdioliowdresirriaefdfad ablldranolraéd onhibe carki dfnecbntaindr do icam tect i ons
to have arcuate fornms, wherein those arcuate for a f o ' rcuate
char act &0 CRNgINepARNG 4R EXIFO pgmqf%‘gm&jﬁg?‘eetoth\e/'g)%%tf@ﬁ%??cﬁ@%%to@ﬂ%mry of
t he | nvent ig@r A& acdinAginiedt t&eions eseaéd atnvinst amgle tditbeeaxiss apd eniadizdent f | ui d
di spensi ng devi ce, accprding.t | ai m 1 hereqf d . . i d
di spenser é?&'&%rsﬁ‘g'ﬁ’a' Wg'cgl'sagﬂ?rg%g ﬁg?esgf(?ndean&e to B hitP R Goafdr

the first angle. In use, the cam follower surface successively rides over the

commitment and drive sections of the cam surface. The commitment section thereof

15 is planar.

The Applicant has now found that the interaction of the cam follower surface on the
collar with the cam surface of the lever, and hence ease of fluid dispensing, is
assisted where the commitment section of the cam surface has an arcuate form. In
20 particular, for smooth actuation of the dispenser it has been found to be beneficial for
both the commitment and drive sections to have arcuate forms, wherein those
arcuate forms are of opposite arcuate character (e.g. one concave, and the other

convex in character).

25 Summary of the Invention

According to the present invention there is provided a fluid dispensing device
according to claim 1 hereof, and also use of a fluid dispenser according to claim 66
hereof.

30
Useful features of the invention are set forth in the other claims hereof.



Useful features of the invention are set forth in the other clains
hereof . The term "fi nger-operabl e" neans operable by action of the finger or
t hunb, orwoandwmaiions t hereof, of a typical user (e.g. pamGatodsoonzedchil d
patient). The term "opposite arcuate character” is used herein to mean
(surfaces that) arc in an opposing sense, such as a convex surface that
arcs in an opposing sense to a concave surface. Typically, the m ni num
actuating force is in the range fron11g to 45N, nore typically from15 to
3ON. Such values tend to correspond to™a force which presents a suitable
"barrier force' to a weak, nondescript or unintended finger novenment whil st

readily be!‘r'ik?t WEFHRIER op¥rablae reainer speraslef hyngetion( of tHehfinger ercthuom, afr a
user. It wll be appreciated that if the deyice |s designed for use by a
child or efeebingtignaitherael pta RiFaHERE (8,9 u'trﬂrr‘fmm? E?EBuati ng force than
that designed for adult usage. ldeally, particularly for nedicinal use, the

di spenser of the invention dispenses netered doses of the fl ui raduct. -
| deal |y, thiee &rahORBesite; %rc%ﬁPF@r@P?ﬂ 'ﬁﬁﬁeﬁﬁﬁeéﬁﬁ@g‘ﬁmﬁ?@nd?g%@ﬁig"ag%%ﬁ 'Hose of
the fluig pregHsdin@Serde, 8LEHThS 8corRERKurfSes thabhits it laé ddpubidg deagetsar of

the invention incorporates a punp to punp the fluid product dose fromthe

di spenser . CAKEVHEHPAGPay conpri se a pre-conpressi on punp, such as the VP3 or
VP7 nodel, or a nodified version thereof, manufactured by Val ois SA

Typi cal |y, _such pre-conpressjon s, are typicall e ith bott | e

(gl ass or pyrigdlveihedBit rﬂé‘ﬁ”é&'ﬁﬁgﬁ §fin %’Bﬂﬁ%@%@% Agi}l\Y}”én?rfeSypdc%ly oduct .

FﬁChf ?CF gaﬁbﬁ’l(rjﬂ ol Bi(QI\I. yPichalalues dend tedorrBpdndbtord forqeawtiicic pleaehty aSditableOm , of
e fluid product (i,

( i.e. a metered dose) and the. device is therefo
typi cal L9 %&H@é Iferest top? mﬁagf %ﬂ‘dﬁﬁcﬁ'é% t““é.’ge’("t&ggf.'“géb "b°P’eT66§ Wﬁ@s‘?é?écﬁlydos es.
O her sui tg@ihgf&}?&ﬁg@ibyghécd&eghmﬁdsﬁiagml (odlehuripisactval of dyusEr.iltlwilPbei f f er
GrbH, Rexam Sof ab and Sai nt - Cobhain Ca r H. For., t he  avpi dance doubt ,
t he vari oudPepi@tacsthgs '%'}‘?eéqvfﬁ‘?éﬁtdieﬁ'ﬂ”%‘ilrfprﬂjée%cﬁ %i"@oorte(ﬁl r&co(ﬂ%sgtﬁg% Yt he
ot her aspeghye 8lovitenilimuRPAGUAtRGtforceshaf thahéesigriee foreesimttasage.

15 Ideally, particularly for medicinal use, the dispenser of the invention dispenses

metered doses of the fluid product.

Ideally, the dispenser is configured and arranged to dispense each dose of the fluid
product as an atomised spray.
20
Suitably, the fluid dispenser of the invention incorporates a pump to pump the fluid
product dose from the dispenser. The pump may comprise a pre-compression
pump, such as the VP3 or VP7 model, or a modified version thereof, manufactured
by Valois SA. Typically, such pre-compression pumps are typically used with a bottle
25 (glass or plastic) container capable of holding 8-50ml of a fluid product. Each
actuation will typically deliver 25-150pl, particularly 50-100pl, of the fluid product (i.e.
a metered dose) and the device is therefore typically capable of providing at least 50

(e.g. 60 or 100) metered doses.

30 Other suitable dispensing containers include those sold by Erich Pfeiffer GmbH,

Rexam-Sofab and Saint-Cobain Calmar GmbH.



Further aspects and features of the invention are set forth in the
follow ng description of an exenplary enbodi nent of the invention made with
r ef er encewoQotd@o@econpanyi ng drawi ngs. Brief Descri pti ecTaB20ése00x6aW ngs
Figure 1 is a side view of a fluid dispensing device of the invention.
Figure 2 is a longitudinal sectional view of the dispenser. Figure 3 is a
partial |ongitudinal sectional view of the dispenser. Figure 4 is an

enl arged view of area Ain Figure 3. F%gure 5 is an enlarged view of area B
in Figure 3. Figure 6 is a fragnentary,” enl arged underneath plan view of a
nozzle of the fluid dispensing device nmounted in a housing of the device.
Figure 7A k& feSHBRERLD 67 BN, tHe @8tigls @peatofah®invertittl caf bé hedffieditd

di spensing device. Figure 7B is a side view of the Iﬁver t aken on arrow A

in Figure MEorppiaigithe @heraspedis @EoNg einaie FERlres % othel 3RSy i s a
schematic representati on of a guide nmechanismof the fluid dispensing
device. Figure 10 is a perspective view of an g{% uat or Ilev.er dof the fluid
di spensi ngFaéer eepesis ane fepfures ohthe dayeniian arestrt &rthiin e fAlawvine desgibions + he
fluid di §pgnsinn@x8epire: erib&imentl 2t i eairfveagsrenhade , witc hefopdrice Yo etweof t he
| ever in an outward position relative to the housing of the fluid

di spensi ngaeROMREBYINDEFIWINGY Descri pti on of the Exenpl ary Enbodi nent of the
I nvention Figures 1 to 12 show aspects of a fluid dispensing device 1405
for spraying a fluid into a nasal cavity of a human user, which is in
accor danceBigfPescrption Jdaebrawiigst j on. The flui d di spensing devi ce 1405
conprises a plastics housing 1409 (e.g. of ABS), a nozzle 141 1 for

insertion into the nasal cavi t an.upper e of the housing 1409 and a
fluid dit€chigER! Be/Pige VI E}M@apwsm Vfol‘?é)?ﬂ?ﬁ.]@?' %0409 for reciprocal

Figure 2 is a longitudinal sectional view of the dispenser.

Figure 3 is a partial longitudinal sectional view of the dispenser.
15

Figure 4 is an enlarged view of area A in Figure 3.

Figure 5 is an enlarged view of area B in Figure 3.

20 Figure 6 is a fragmentary, enlarged underneath plan view of a nozzle of the fluid

dispensing device mounted in a housing of the device.

Figure 7A is a schematic plan view of an actuator lever of the fluid dispensing device.
25 Figure 7B is a side view of the lever taken on arrow A in Figure 7A.

Figure 8 is a side view of the nozzle.

Figure 9 is a schematic representation of a guide mechanism of the fluid dispensing

30 device.

Figure 10 is a perspective view of an actuator lever of the fluid dispensing device.



translation along its longitudinal axis X-X. As shown in Figures 1 to 5,
when the fluid discharge device 1408 is received in the housing 1409, its

| ongi t udiwal20@xios02X- X is in line with the nozzle 141 1. pChsB0M6e01%Ur f ace,
or a part of the outer surface, of the nozzle 141 1 can be nmade from a
soft-touch plastics material. However, in this enbodi ment the nozzle 141 1
is made from pol ypropylene (PP). The fluid discharge device 1408 conpri ses
a container 1430, for storing enough of. the fluid for nultiple netered
doses thereof to be dispensed, and a conpression punp 1429 nounted on the
contai ner 1430. The container 1430 is nmade froma translucent or

t ranspar engigleasitis aSctRdreviewlof aRbEiated evek oihé fluibelispepsingdevithat it coul d
be made from ot her translucent or transparent materials, such as glass. The
punp 1429 has a suction inlet 1461, in the formof a dip tube, |ocated

Wi thin t hepgart @ 9 affrabfiidtPbiRefiats iaw @e tHeubletn 44 68tward positorf efativef a
punp stem for transferring fluid fromthe punp 1429 to the nozzle 141 1.
The housi n§ thabousing ‘HrtB%f'H'gdj'%ef‘ﬁ'”%dW'ﬁ%low 1450 t hrough which the |evel of
the fluig in the container 1430 can be checked. Pivotally nmounted to the
housing is_a f bLe a force to the container
1430 in a Betaded Peseriolipn eling Expmpacy, EMOQAITY i nal axis X-X. This
transverse force noves the container 1430 towards the nozzle 141 1 al ong

the longitudinal axis X-X so as to actuate the, pu . The. finger

oper abl e nEgH®s;i k19 {2 Ph@”@ép?&%& 8 fﬁ@éﬁpﬂw ‘E%’.'cg%%q%z%éé?r%ngo% gﬁpy
connect ed @to iat FadaPVRKitERE 4 Guhtd hearsiwnchl#0% aocbraamaengdéd the @esenipon t he
contai ner 1430 so as to urge the container 1430 towards the nozzle 141 1
when t héOl BY8MoP420 i s pivoted inwardly by a user's finger or thunb. A
protective end cap 1407 is provided for protection of the nozzle 141 1.

First and second J ugs .1449a, b project fromthe pr LV ap 1407
for recei pfh%ﬁ?'ﬁidﬁpgl}?'E‘%HFVC%3‘?@%&%’5%4‘?3%%‘??"’%5’%?{?81@@%‘;&‘gfw dgvvi thin
t he housi ngoAAD % Blufh ir@rtion into the nasal cavity at an upper end of the housing 1409

and a fluid discharge device 1408 housed within the housing 1409 for reciprocal

15 translation along its longitudinal axis X-X. As shown in Figures 1 to 5, when the fluid
discharge device 1408 is received in the housing 1409, its longitudinal axis X-X is in-

line with the nozzle 1411.

The outer surface, or a part of the outer surface, of the nozzle 1411 can be made
20 from a soft-touch plastics material. However, in this embodiment the nozzle 1411 is

made from polypropylene (PP).

The fluid discharge device 1408 comprises a container 1430, for storing enough of

the fluid for multiple metered doses thereof to be dispensed, and a compression
25 pump 1429 mounted on the container 1430. The container 1430 is made from a

translucent or transparent plastics material, although it will be apparent that it could

be made from other translucent or transparent materials, such as glass. The pump

1429 has a suction inlet 1461, in the form of a dip tube, located within the container

1430 and a discharge outlet 1463, in the form of a pump stem, for transferring fluid
30 from the pump 1429 to the nozzle 1411.

The housing 1409 is provided with a window 1450 through which the level of the fluid

in the container 1430 can be checked.



to allow secure attachnent of the end cap 1407 to the housing 1409. When
soreceived, first lug 1449a further interferes with novenent of |ever 1420
such as twopreviesiziactuation (i.e. to | ock novenent) of pC&H200681016420 when
the end cap 1407 and | ugs 1449a, 1449b are in place (i.e. in the nozzle
covered position). The end cap 1407 al so has a protrudi ng stopper 1460

whi ch has a convex, resilient end form 1461 arranged for sealing engagenent
with the dispensing orifice 1415 of thQ%nozzIe 141 1 so as provide an
essentially airtight seal to nozzle oritice 1415 to prevent fluid drain
back when the stopper 1460 is in place. The end cap is suitably nmade from
the same material as the housing, e.g. a plastics material, suitably ABS.
As wi Il be _understood by reference tP Eigure he | ever

! 3, 5 17 nd 10,

1420 has. aPbaialy StouBiesits ts hoksuuLe puyger Baerbieaec 20T B eRRY s BEm
U f aces 14 o & 0 (5 o Aceral o 1 xed aronad h
sur f aces 2 provided on a collar 14 .0 eta aro t he
neck of th&hisdrnareres farag@oves F‘Pnjtﬁ' e%{')‘g?(’g*@?"’é‘fdég"%te HE?(Z%E féﬁeﬁ)\%@%fﬁ? orce
<(:| ! -e-h SU@SLO%@H&cﬁhél)éSFg;ﬁﬂsébleé;éﬁi :yctwettmphmpgmngngmngfuioseaébpehméammis fluid

I scharge device 14 appl i to ever 14 results in the ca
fol | ower siiythgdegn Phgie\ﬁfdﬂﬁ@?%ge# ?ﬁ@i RYRRLY, FPIeS dﬁfﬁ% Ipyer S'Eﬂ/%r esul ting
i nupwar d MpYEERAt1400 . dhd akr@mdkd e akbngbi ek rahtainer 1480X30 @k tohergel tried

di scharge device 1408. In re detai he  beaks 1 are | t he
upper end GP”tP!ﬁ‘@rF@Petpwﬂﬁfl?gﬁ%ﬂogg%g%hﬂﬁgq th e\feﬁé%é@fs. p'Yﬁe%f(@%%\;?g\%% t he
upper end @ketd¥hgepyethuB20 has a U-shaped cross section, as shown in

Figure 7A. The beaks 1421 straddl e opposed sides of the fluid discharge
devi ce 1408 for co-operation with the dianmetrically opposed cam fol | ower

surf aces 149groasttivd1end ehp 420749 Provideti fogpitokeation loé el noztledil $tlenfirsigardevi ce
pr oves. t RECABI 93 S, (RS oee! 149une BRistis e Frd Tl e b .
1408 upwar @Litaky argndddschanngi tudi aal45dkipsovided within the housing 1409 such as
to allow secure attachment of the end cap 1407 to the housing 1409. When so-
15 received, first lug 1449a further interferes with movement of lever 1420 such as to
prevent actuation (i.e. to lock movement) of the lever 1420 when the end cap 1407

and lugs 1449a, 1449b are in place (i.e. in the nozzle covered position).

The end cap 1407 also has a protruding stopper 1460 which has a convex, resilient
20 end form 1461 arranged for sealing engagement with the dispensing orifice 1415 of
the nozzle 1411 so as provide an essentially airtight seal to nozzle orifice 1415 to

prevent fluid drain back when the stopper 1460 is in place.

The end cap is suitably made from the same material as the housing, e.g. a plastics

25 material, suitably ABS.

As will be understood by reference to Figures 3, 5, 7A and 10, the lever 1420 has a
pair of beaks or noses 1421, each of which presents a cam surface 1422 arranged
for interaction with one of a pair of cam follower surfaces 1492 provided on a collar
30 1490 (e.g. of acetal) fixed around the neck of the container 1430. It will be
appreciated that a sideways force (i.e. substantially transversely to the longitudinal
axis X-X of the fluid discharge device 1408) applied to the lever 1420 results in the
cam follower surfaces 1492 riding over the cam surfaces 1422 thereby resulting in



Each cam surface 1422 of the | ever 1420 has a variable nmechanical ratio
arranged such that until a pre-determned force is applied to the |ever
1420 no swonddwaort force is transferred to the contai necTZEE06/dom6eADr €
detail, each cam surface 1422 has a commi tnment portion 1423a which is
inclined at a first angle to the longitudinal axis XX of the fluid

di scharge device 1408 and a drive portion 1423b inclined to the

| ongi tudi nal axis X-X at a second angle, which is greater than the first
angle. The first angle should be no | ess than approximately 20, and is
suitably in the range of approxi mately 20-35, nore suitably approx. 20-26,

even nore @%&ré%&eﬁr@[ Q%. alRg tRdlongi@lise eRBOX-XN of thenfayd bischarge Wevicange of
appr oxi mat 40- 60, suitably approx. 40-50, nore suitably approx. 45.
Therefore,1 nan inward force is initially applied to the lever 1420 it

is applied substantially normally to the |longitudinal axis X-X of the fluid
di scharge device 1408 and virtually no, force is conver i ce

al ong t he Inomgie delphaihe peks *4%?8fg{%@tegl i edi"?%ﬁ?‘g&% ﬁgev!eg(gépl%o%gggnd o)
the statiCofddsfé SRBs BRUETEM blBE VR Tric uppRt epo bt thotavel 423Bhax a thehapedks 1421

and the camfollower surfaces. 1492 is suffjcient .t intain. er 1420
ef f ect i vel §o8% 88GtOAaRS/ShAUBWBFgure \Aﬁeﬁ'hﬁ%ﬁﬁgs- @eﬁtﬁ%ﬂ@}ﬂpﬁ%&?@&:ﬁﬂp f\éed to

t hef | ever 1%%%%&?@{9% ﬁg‘@'i&a fmbgtﬂﬁrobo-ioﬁe@ﬂem autrethendiatreticatymoppodedneam
surfaces start riding on the co t portions . \ cam
fol | over sialpWereguriagss 1143209’? m?ec%lﬁﬁl%é'{ﬁ&m@o h?eﬁf'&g%s%t% Pyé'ﬁgrbf&gga t he

i ncrease i n4dGAI) Ras bAS abluaton eveamzy tiecssoftaopaihef ephgild2timerbvesdns X- X in

conmbi nation with the magnitude of the.force bein i that the
cam f ol ﬂ@mé?"'@&ffta%é%veiggéé i%&ﬂ’@nthﬁq'é'lq %8&}3:5%? SF\acgﬁg%%ﬁ Wg%?%@ég r')%rti ons
1423b causidpgitidifal@sbaxner 1430 to be noved rapidly towards the nozzle 141
1 to actuate the conpression punp. This ensures that the punp is only

actuat ed when sufficient force is being applied to guarantee the production

of an ef f eghiy @amPstack Man ohehenever B12D4tasla vaibs meaanicd! matio asarregur es 10
and 11, 1t sm:k! tlha’lc) Sntﬁ %epr}e-tdre]?etrmltngs fgr%grig épnﬁ% t& %%tlje\%rﬁﬂo no significant force
15 is transferred to the container 1430. In more detail, each cam surface 1422 has a
commitment portion 1423a which is inclined at a first angle to the longitudinal axis X-
X of the fiuid discharge device 1408 and a drive portion 1423b inclined to the
longitudinal axis X-X at a second angle, which is greater than the first angle. The first
angle should be no less than approximately 20°, and is suitably in the range of
20 approximately 20-35°, more suitably approx. 20-26°, even more suitably approx. 22-

26°. The second angle may be in the range of approximately 40-60°, suitably

approx. 40-50°, more suitably approx. 45°.

Therefore, when an inward force is initially applied to the lever 1420 it is applied
25 substantially normally to the longitudinal axis X-X of the fluid discharge device 1408
and virtually no force is converted into a force along the longitudinal axis X-X of the
fluid discharge device 1408 and so the static friction between the commitment
portions 1423a of the beaks 1421 and the cam follower surfaces 1492 is sufficient to
maintain the lever 1420 effectively stationary. However, when a pre-determined load
30 is applied to the lever 1420 the static friction is overcome and the cam follower

surfaces 1492 start riding on the commitment portions 1423a.



1423a are arcuate and arranged to present a concavely arcuate surface to
the camfoll ower surfaces 1490. The drive sections 1423b are al so arcuate
and arr amnyeaoacoiopresent a convexly arcuate surface to treTGBIG@IONWEN
surface 1490. More specifically, and with particular reference to Figure
11, the drive portions 1423b have a short rounded transition section 1423c
contiguous with the associated comm tnent portion 1423a. The transition
sections 1423c have a radius of curvatye Rl that is |esser than the radius
of curvature R2 of the renmainder of the drive portion 1423b, which radius
R2 is constant over the length of the remainder of the drive portion 1423b.
The transi tyHRR Berddn®hsiiokd? 3ariacao14n2t kach s sherofahe tdoemntitmerft glorimsr

surfaces 1429 fromthe conm tnent rtions 1423 he.cam surfaces 1422
Co the dri 1623013 BB BTHEY e cE sidanaa i ip o SPR BER R aces
1422. As sbemBinatidie with tthe Smadnittité \biitteg €orB8 befngt hppliednerisuresnthat ¢iet cam 1423a
is greater than that of R 1 t less than that, of RR2. R 1 | NS,

enbodi nent fallgwanheHitacsa Q&M ‘genﬁzg'nﬁé r%@&taﬁ%rm’? SHYP Pgrn%%h?z(%;o%smg

Nonet hel @sshe ebhtsinef 3480 t6 Wd fhobed usmdly tawands| the beozalept4rci &t ectubte thee
skilled person in the art._ Referrin Fiqure 3, .th f.ol | . surfaces
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surfaces. ARl host clearly in Figures 5 and 11, the beaks 1421 have a
tip, which forns a cradle 1424 for the enbossnents 1493 on the collar 1490
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15 More specifically, and with particular reference to Figure 11, the drive portions 1423b
have a short rounded transition section 1423c contiguous with the associated
commitment portion 1423a. The transition sections 1423c have a radius of curvature
R1 that is lesser than the radius of curvature R2 of the remainder of the drive portion
1423b, which radius R2 is constant over the length of the remainder of the drive

20 portion 1423b. The transition portions 1423c smooth the transfer of the cam follower
surfaces 1429 from the commitment portions 1423a of the cam surfaces 1422 to the
drive portions 1423b. They also reduce wearing of the cam surfaces 1422. As
shown, the radius of curvature R3 of the commitment section 1423a is greater than
that of R1 but less than that of R2.

25
R1 in this embodiment is about 3mm, while R2 is about 25mm and R3 about 10mm.
Nonetheless, other radii could be used, as will be appreciated by the skilled person in
the art.

30 Referring to Figure 3, the cam follower surfaces 1492 are rounded edges of
diametrically opposed embossments 1493 on the plastic collar 1490. This makes
riding of the cam follower surfaces 1492 on the cam surfaces 1422 easier, and also

reduces wearing of the respective surfaces.



will be seen fromFigure 5 this ensures that the camfoll ower surfaces
1492 are aligned wth the commtnent portion 1423a of the cam surfaces
1422. Notwogoddmavozihe | ever 1420 pivots inwardly, it w IPCThGB2a@p0emiat ed
that as the |lever 1420 pivots inwardly the inclined angle which the planar
comm tment portions 1423a nmake with the |ongitudinal axis X-X becones
snmal l er (steeper) thereby increasing the resistance of the fluid discharge
device 1408 to being canmed upwardly. wever, the arcuate nature of the
drive portions 1423b, in particular that part after the transition section
1423c, is such that the inclined angle it nmakes with the |ongitudinal axis
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features of the camprofile nmean that the operator receives smooth tactile
f eedback®from t he devi ce 1405 when the | ever 1420 is actuated tocause the
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15
However, the arcuate nature of the drive portions 1423b, in particular that part after
the transition section 1423c, is such that the inclined angle it makes with the
longitudinal axis X-X remains the same, or substantially the same, as the lever 1420
pivots inwardly. More specifically, consider that as the lever 1420 pivots inwardly the
20 point on the section of the drive portion 1423b having the radius of curvature R2,
which is in contact with the cam follower surface 1492, moves up the cam surface
1422. The angle that a tangent to this changing contact point makes with the
longitudinal axis X-X remains the same, or substantially the same, as the lever 1420
pivots inwardly to cause the fluid discharge device 1408 to spray a metered dose of
25 the fluid product from the nozzle 1411. This feature means that the resistance to the
inward movement of the lever 1420 never increases after the commitment feature
has been overcome, as would be the case if the drive portion 1423b were a planar
surface since its angle to the longitudinal axis X-X would then increase as the lever
1420 pivots inwardly.
30
The aforementioned features of the cam profile mean that the operator receives

smooth tactile feedback from the device 1405 when the lever 1420 is actuated to



thunb and/or finger on the | ever 1420. Provided that only a |ight pressure
is applied to the lever 1420 no fluid will be discharged and the user is
abl e t o rapaeawvingo2ihe di spensi ng nozzle 141 1 of the fl ecu/Glize@ensicng
device 1405 into one of their nostrils so that the fluid can be di spensed
into the nasal cavity. If the user then squeezes the | ever 1420 inwards
with increasing force the threshold force defined by the interaction of the
cam fol |l oner surfaces 1492 with the cogpitnent portions 1423a of the cam
surfaces 1422 is overcone resulting in"the container 1430 being noved
rapidly towards the nozzle 141 1 to actuate the punp 1429 and di spense

fluid to tBgusdi sRaNR Aigctirgd dewcd 4488 tdparay eehers®l dbsd biethprileis produetppl i ed
to the lever 1420 the gﬁﬁp is reset by its internal return spring.

Mor eover, {TR®1ePerZaisb-has a | eaf spring 1465 (Figure 2), which acts
agai nst a housing inner wall 1467 to bias the lever 1420 to its rest

position shown in Figures 1 tqQ 3 an . The. actuating procedure. t hen be
repeat ed unPiysedng Elag%§ﬁgnqlm%gav1§%1€(}$ga 88?{1%51%3@5%35 O\ﬁea@'etf)é%%&ﬁ%e P
However , fsonhtw aRgelly uhsslistp §rRsnefzld brificd 816 moremadving thénstopisremned1 490 a
time. Referrin ure

to_Fi 5 and 9, toq coynteract the | ral r.ce _which
the lever %5 %‘pirg‘:‘:é S?B?rfer?eg'falsﬁ? dh%?@@h 'FE,%”SH@/F%CM%Q? %}‘?dggg&ggi de the
axi al di sphagssemt/oaingehen fleubebrdidgohar ge devi ce 1408 in response to the
| ever operation, the collar 1490 has a pair of dianetrically opposed,
tracks 1469 which are arranged parallel to the longitudinal axis X-X. These
tracks 146®ravidedotreNighedablight peesuteo s appltesl tb48@. lelFac 1420 ackflud 6@l s a

funnel shape at its er end for self-quigi ; to
conpl emenlt Qwﬁ%@ﬁaﬁr‘g%‘fsﬁﬁbﬁ e F%Wﬁ@?% ﬁ@‘??ﬂc‘ %@g'@ﬁ?‘ 8%2!%&5? kéﬁ?‘grﬁ@r&sur face
of the housiispgndid® Aevieddn0s rto ohaiad thbisedednlg sodieati tbe flLO&n ke dispensesld i nt o
t he housing ,1409 through an (lower) opening 1471 in its |ower end, which

| ower openi 81t 4Wa[gavg}ﬁbsequently closed with a cap 1472. It will also be
appreci ated that the track-runner nechani smpositions the collar 1490 in

the corr ectIf tﬂg%lélara {herq rsiqsgéz%tsiﬂ?en lever 1420 inwards with increasing force the threshold
15 force defined by the interaction of the cam follower surfaces 1492 with the
commitment portions 1423a of the cam surfaces 1422 is overcome resulting in the
container 1430 being moved rapidly towards the nozzle 1411 to actuate the pump
1429 and dispense fluid to the dispensing orifice 1415. Upon release of the pressure
applied to the lever 1420 the pump is reset by its internal return spring. Moreover, the
20 lever 1420 has a leaf spring 1465 (Figure 2), which acts against a housing inner wall
1467 to bias the lever 1420 to its rest position shown in Figures 1 to 3 and 5.

The actuating procedure can then be repeated until all of the fluid in the container
1430 has been used. However, only one or two doses of fluid are normally

25 administered at a time.

Referring to Figures 5 and 9, to counteract the lateral force which the lever 1420
applies to the fiuid discharge device 1408, and to guide the axial displacement of the
fluid discharge device 1408 in response to the lever operation, the collar 1490 has a
30 pair of diametrically opposed, tracks 1469 which are arranged parallel to the
longitudinal axis X-X. These tracks 1469 are provided by the embossments 1493.
Each track 1469 has a funnel shape at its upper end for self-guiding of the tracks
1469 onto complementary axially-extending runners 1467, presented on the inner



5 about the longitudinal axis X-X so that the camfoll ower surfaces 1492
face the cam surfaces 1422. In use, the tracks 1469 ride on the runners
1467 wherwoheodween 1420 overcones the threshold force pcoxdstea/doy26the
comm tment portions 1423a of the camsurfaces 1 0 1422. As will be
appreci ated, the co-operation of the tracks 1469 with the runners 1467
prevents rotation of the collar 1490 in the housing 1409. In addition to
the tracks 1469, the collar also has ajhsheath 1473 for the punp stem 1463,

which forms a sliding fit on an inner ol | ow post 1475 of the nozzle 141 1

in 15 which a nozzle outlet passage 1477 is formed. As shown in Figure 2,

the punp %%ﬁﬁ\eir%ugiﬂg alesl viHenané AVIE isthagBedyica 108 infertdantouihe et
passageway through an interference fit.
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conpr essedyand yf BRGRIAAI B85 X-Risotthat thé ehsh Pllawbialridésscita2yade thercangh t he
punp stem 1463 1 nto the outl et passageway 1477 for ejection fromthe nozzle
orifice 149pfages fifhé2.end of the outlet passageway 1477. The conmit nment
feature on the | ever 1420 ensures that the punping force is sufficient for

atom sation of the fluid gr_oduct fromtheﬁzo%zlghz 5 141, 1. As e@q in
Figure 8, WHisentheracks 469 ride,on thesrugheisdithiemhendns l5VRelf 08 854 Af e part
from the heusina@ &89 proiicd HaheasvaRitaeas pehiens t14e34 ldiitde mrodswfadsei ng

di spensed 1s a nedi canment b_ecacijﬁe this i§ol %ﬁis {hc‘é( o&l ¥ Fhrﬁweor[mltm&g devi ce
that 3 00ctR PRI BB APRERCAIRS: iNg FeoR@rRAREe Tadke i n"g “testing of

t he phar maggast hredéntd PSthSBIIEEcAbr 148D iRaEe heuslbl140acan be conduct ed wi t hout
the need for the housing 1409. So, once the nozzle 141 1 is conplete,

testing of it can begin while the devel opnent and desi gn of the housing
1409 conti pHEgitioer B Araekd MBS thes collar Bocthes 4 shddiie 14€¥ farehel pumpaiemnt , as

woul d be t ?4?63(:,av3heicri1 ];orltnrs]ea 2!? lnzg= ﬁt &n4:eL1r:1L ir‘ﬁ%rr%ollow post 1475 of the nozzle 1411 in
15 which a nozzle outlet passage 1477 is formed. As shown in Figure 2, the pump stem
1463 is located in a lower widened portion of the outlet passageway 1477 through an
interference fit. It will therefore be appreciated that the pump stem 1463 remains
stationary in the housing 1409 as the container 1430 and the collar 1490 are
translated upwardly by the lever 1420, i.e. there is relative movement between the

20 container-collar unit and the pump stem. In this way, the pump 1429 is compressed
and a metered dose of the fluid product discharged through the pump stem 1463 into

the outlet passageway 1477 for ejection from the nozzle orifice 1415 at the end of the
outlet passageway 1477. The commitment feature on the lever 1420 ensures that

the pumping force is sufficient for atomisation of the fluid product from the nozzle

25 1411.

As shown in Figure 8, the nozzle 1411 in this embodiment is formed as a separate
part from the housing 1409. This has advantages when the fluid product being
dispensed is a medicament because this isolates the only part of the device that
30 comes into contact with the medicament. Accordingly, testing of the pharmaceutical
performance of the nozzle 1411 can be conducted without the need for the housing
1409. So, once the nozzle 1411 is complete, testing of it can begin while the
development and design of the housing 1409 continues. Therefore there is no hold



integrally formed with the housing 1409. Any change in the noulding of the
housing would require re-testing of the nozzle 141 1 to confirmthat the
new noul dvogodsamedzad no adverse effect on the nozzle perCoraEnE#01160

addi tion, having a separate nozzle 141 1 neans that the housing 1409 can be
custom sed for different markets and/or different products. As an exanpl e,
the nozzle 141 1 could be a universal nozzle for a set of housings having
di fferent shapes, different colours, efg¢c. A further advantage of a separate
nozzle 141 1 is that it can be nore eastly forned froma different materi al
t han the housing 1409, for exanple one that is nore acceptable for

I nsertion |Nto e FH?e%Fc’é' He\msynﬁ&ntf 8¢ viou @et inegcadee iff ihul nbzzreodmm were
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the nozzle 141 1 1s insertab Referring to Figures 2, 6 and 8, the nozzle

141 1 has ﬁoﬁﬂ\éﬁﬁ@%eﬁﬁﬁfnéﬁe P?@'q fMAME whi ch engages the inner nmouth of
the uppeg opening 1480 so that the tip of the nozzle 1411 prol ects fromthe

upper opening 1480 the required distan for SE.
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bent over DeEd231 CihREe? P@B’f“@L “QZéMXi ﬁ‘gs?to‘&f ﬁ?lbs"lqs ﬁ%\gﬁe fﬁe{)&zhﬁl e e
fl ange 1484hA@ai GifbrehheolbmBesticouth to fix the nozzle 141 1 in the upper

opening 1480. To assist in assenbly of the fluid dispensing device 1405,
the | evéP 1420 is provided with nmeans to enable it to be disposed in an

SUt V"ﬁr d pog\' furteey %ﬂfggtarg@&jg%péedamté hezieuging thé0a,cahdeammbeveashiy fdrmeidd
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acceptable for insertion into a nostril and/or for contacting the fluid product, espemally
where this is a medicament, but which might be too expensive to form the whole

15 housing 1409 from.

To this end, and as shown in Figure 2, the housing 1409 has an (upper) opening
1480 at its upper end through which the nozzle 1411 is insertable. Referring to
Figures 2, 6 and 8, the nozzle 1411 has a flange 1481 at its lower end which

20 engages the inner mouth of the upper opening 1480 so that the tip of the nozzle 1411
projects from the upper opening 1480 the required distance for nasal use. As will be
seen from Figures 2 and 6, the inner mouth of the upper opening 1480 is bounded by
a collar 1483 formed from a series of collar segments 1485 angularly spaced-apart
about the longitudinal axis X-X. The collar segments 1485 are bent over the nozzle

25 flange 1481 by a swaging tool to clamp the nozzle flange 1481 against the inner
mouth to fix the nozzle 1411 in the upper opening 1480.

To assist in assembly of the fluid dispensing device 1405, the lever 1420 is provided
with means to enable it to be disposed in an outward position with respect to the
30 housing 1409, to allow the fluid discharge device 1408 to be inserted into the housing
1409 through the lower opening 1471 to its rest position shown in Figures 1, 3 and 5,
and the inward position with respect to the housing 1409 shown in Figures 1 to 3.



and the inward position with respect to the housing 1409 shown in Figures 1
to 3.Referring to Figures 7A, 7B, 10, 11 and 12, at the upper end of the

| ever 1429002h@v®9023 provi ded a tab 1501 whi ch projects @boaB20éwouwsper edge
1502 of the lever 1420. The tab 1501 projects froma resilient bridge

el ement 1503 fornmed by a cutout 1505 in the | ever 1420. The resilient
bridge el enent 1503 biases the tab 1501 to its extended position, but
enabl es the tab 1501 to be depressed so that it is flush with, or bel ow,
the | ever upper edge 1502. As will be ﬁ%derstood fromFigure 1, the |ever
1420 is nmounted in a slot 1507 fornmed in the side of the housing 1409. The
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is inits outward position, the f%)%ld di scharge device 1408 is able to be
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|dts rest poziti (ﬁn Ibecause the | ever 1420, and its beaks 1422 in particul ar,
o not inpede the |oading_of the fluid discharge device 14 ter .the
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any event . oAGvasd @ositibm wiihgtheetaB, 1500r beatiagrdgainso e edbe dfetiersid4507ite noved
to its | nv‘%ie?lent the lever 1420 being moved through the slot 1507 to its inward position, as

15 schematically shown in Figure 12.

When the lever 1420 is in its outward position, the fluid discharge device 1408 is able

to be inserted into the housing 1409 through the lower housing opening 1471 to its

rest position because the lever 1420, and its beaks 1422 in particular, do not impede
20 the loading of the fluid discharge device 1408.

After the fluid discharge device 1408 has been loaded to its rest position, the lever
1420 is moved to its inward position by depressing the tab 1501 so that it clears the
edge of the slot 1507 and then pushing the lever 1420 inwardly to its position shown

25 in Figure 2, for example. If the lever 1420 were in its inward position before the fluid
discharge device 1408 were loaded into the housing 1409, the fluid discharge device
could not be loaded into the housing 1409 to its rest position, not without damaging
the lever 1420 in any event.

30 As shown in Figure 2, for example, once the lever 1420 is moved to its inward
position, the tab 1501 returns to its extended position and bears against an inner
surface of the housing 1409 to maintain the lever 1420 in the inward position. In this

regard, the lever leaf spring 1465 biases the lever 1420 outwardly.



position, the tab 1501 returns to its extended position and bears agai nst
an i nner surface of the housing 1409 to naintain the |lever 1420 in the

i nward posotzo@nosdzn t his regard, the | ever |eaf spring PeGRGH2@HO®S26HNe

| ever 1420 outwardly.In nore detail, the tab 1501 bears against an inner
surface of one of the channels 145l1a in the housing 1409 in which the cap

| ugs 1449a, 1449b are snap-fitted to hold the protective cap 1407

rel easably captive on the housing 1409, ,As shown in Figure 2, the lug 1449a
received in the channel 1451a is Iocateé in front of the tab 1501. It wll
therefore be gathered that the | ever 1420 is prevented from noving i nwardly
when the cap 1407 is in place, to actuate the fluid dispensing device 1405,
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anal gesi cs forfed.by c@deitling prabeby.dr omor phi ne, ergotam ne, fentanyl or

nor phi ne; angi nal preparations, e.g., diltiazem antiallergics, e.g.,
cronogl ycate (eg as the sodiumsalt), ketotifen or nedocrom | (eg as the
sodi um sal QtheraBaiuratf ecthis\exemelagy embepinand spocontaineg @énthei dthemesctions of

this specification, including, without limitation, the appended claims and statements in

15 the 'Summary of the Invention' section supra.

The fluid discharge device 1408 may contain a medicament formulation, for example
for the treatment of mild, moderate or severe acute or chronic symptoms or for
prophylactic treatment. The precise dose administered will depend on the age and

20 condition of the patient, the particular medicament used and the frequency of
administration and will ultimately be at the discretion of the attendant physician.
When combinations of medicaments are employed the dose of each component of
the combination will in general be that employed for each component when used
alone.

25
Appropriate medicaments may 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 salt), ketotifen or
neddcromil (eg as the sodium salt); antiinfectives e.g., cephalosporins, penicillins,

30 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
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1, 4-di ene-17 b-carbothioic acid S-fluoronethyl ester; antitussives, e.g.,
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| ower  al kyhefsigheRdxydacetyllamino}pentanoyl)amino] propanoic acid (e.g as free acid or
potassium salt)]*, diuretics, e.g., amiloride; anticholinergics, e.g., ipratropium (eg as
bromide), tiotropium, atropine or oxitropium; hormones, e.g., cortisone,
hydrocortisone or prednisolone;  xanthines, e.g., aminophylline, choline
20 theophyllinate, lysine theophyllinate or theophylline; therapeutic proteins and
peptides, e.g., insulin or glucagons. It will be clear to a person skilled in the art that,
where appropriate, the medicaments may be used in the form of salts, (e.g., as alkali
metal or amine salts or as 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

25 and/or to minimise the solubility of the medicament in the propellant.

Preferably, the medicament is an anti-inflammatory compound for the treatment of

inflammatory disorders or diseases such as asthma and rhinitis.

30 In one aspect, the medicament is a glucocorticoid compound, which has anti-
inflammatory properties. One suitable glucocorticoid compound has the chemical

name: 60, 9a-Difluoro-17a-(1-oxopropoxy)-11p-hydroxy-1 6a-methyl-3-oxo-androsta-
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formul ation, particularly a solution (e.g. aqueous) fornmulation or a
suspensi onflePrmgiat ¢8R optional 'y contai ni ng ot her pharmaceutically

accept abl e additive conponents. Suitably, the fluid nedi canent fornulation
herein has a viscosity of from 10 to 2000 nPa.s to 20 ent.i.poi se) ,
parti cul ar Qjharraiirble F-intRpMAIeL sompeHnds inglge &MPB&-%E'?BE@&@H“E’?T rom 50
to 1000 13PaukotriaRe taht 1€ BNO P Mitasiorat indfidse Snil teldtasd thibitoed, i bets-2( e. g.
sol ution or suspension) nma ge stahilised, (e.g. using hydrochloric acid or
sodi um hydB9dedntage %?%‘%? HOENEFALNSI- of pH. Typically, the pHwll be
adjusted to between 4.5 and 7.5, preferably between 5.0 and 7.0, especially
around 6 to 6.5. | . . . . . .

The medicament is formulated as any suitable fluid formulation, particularly a solution

(e.g. aqueous) formulation or a suspension formulation, optionally containing other

15 pharmaceutically acceptable additive components.

Suitably, the fluid medicament formulation herein has a viscosity of from 10 to 2000
mPa.s (10 to 2000 centipoise), particularly from 20 to 1000 mPa.s (20 to 1000
centipoise), such as from 50 to 1000 mPa.s (50 to 1000 centipoise) at 25°C.

20
Suitable formulations (e.g. solution or suspension) may be stabilised (e.g. using
hydrochloric acid or sodium hydroxide) by appropriate selection of pH. Typically, the
pH will be adjusted to between 4.5 and 7.5, preferably between 5.0 and 7.0,
especially around 6 to 6.5.

25
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 non-toxic and do not interact with other components of a composition in a
deleterious manner including, but not limited to, pharmaceutical grades of

30 carbohydrates, organic and inorganic salts, polymers, amino acids, phospholipids,
wetting agents, emulsifiers, surfactants, poloxamers, pluronics, and ion exchange

resins, and combinations thereof.



Suitable formul ations (e.g. solution or suspension) nmay conprise one or
nore excipients. By the term"excipient", herein, is nmeant substantially
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15 polymers, including, but not limited to, derivatives of chitosan; and synthetic
biodegradable polymers, including, but not limited to, polyethylene glycols (PEG),
polylactic acid (PLA), synthetic polymers including but not limited to polyvinyl alcohol

and combinations and derivatives thereof;

20 Suitable amino acids include non-polar amino acids, such as leucine and
combinations and derivatives thereof. Suitable phospholipids include lecithins and

combinations and derivatives thereof.

Suitable wetting agents, surfactants and/or emulsifiers include gum acacia,
25 cholesterol, 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;

30 Suitable solution formulations may comprise a solubilising agent such as a
surfactant. Suitable surfactants include «a-[4-(1,1,3,3-tetramethylbutyl)phenyl]-o-
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



chol esterol, fatty acids including conbinations and derivatives thereof.
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15 concentration of 0.1-20% e.g. 0.5-10%, e.g. around 1-5% w/w based on weight of
formulation.

Suitable solution formulations may also comprise solublising agents such as
polysorbate, glycerine, benzyl alcohol, polyoxyethylene castor oils derivatives,

20 polyethylene glycol and polyoxyethylene alkyl ethers (e.g. Cremophors, Brij).

Suitable solution formulations may also comprise one or more of the following
componentis: viscosity enhancing agents; preservatives; and isotonicity adjusting
agents.

25 .
Suitable viscosity enhancing agents include carboxymethylcellulose, veegum,
tragacanth, bentonite, hydroxypropylmethylcellulose, hydroxypropylcellulose,
hydroxyethylcellulose, poloxamers (eg. poloxamer 407), polyethylene glycols,
alginates xanthym gums, carageenans and carbopols.

30
Suitable preservatives include quaternary ammonium compounds (e.g. benzalkonium
chloride, benzethonium chloride, cetrimide and cetylpyridinium chloride), mercurial
agents (e.g. phenylmercuric nitrate, phenylmercuric acetate and thimerosal),



conponents: viscosity enhancing agents; preservatives; and isotonicity
adj usting agents. Suitable viscosity enhanci ng agents i ncl ude
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isotonicity adjusting agents.

15 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

and/or microfluidisation.

20 Suitable suspending.agents include carboxymethylcellulose, veegum, tragacanth,

bentonite, methylcellulose and polyethylene glycols.

Suitable wetting agents function to wet the particles of medicament to facilitate
dispersion thereof in the aqueous phase of the composition. Examples of wetting
25 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

30 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



di spersion thereof in the aqueous phase of the conposition. Exanples of
wetting agents that can be used are fatty al cohols, esters and ethers.
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adj usting agents are as descri bed above in relation to solution
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It will be understood that the present disclosure is for the purpose of illustration only
and the invention extends to modifications, variations and improvements thereto.

15
All usage herein of terms such as "about", "approximately”, "substantially" and the
like in relation to a parameter or property is meant to include the exact parameter or

property as well as immaterial deviations therefrom.



a di spensi ng nenber nmounted for novenent in a dispensing direction along an
axis froma first position to a second position which causes a dose of the
fluid prosocvoamnizne supply to be di spensed fromthe di epercs2g/miteket, and
a finger-operable actuator nenber nounted for novenent in an actuating
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0

act uat or nERCBRIPPYJ0 bg diseepsnd T I”?a@?p%ﬁ@ Ol 809 ower surface to ride over

the comi t gEAGeSESEraNg sefifafor hemisksr Meuriiéd faranovenmsht han eictuatihg dicestiont nent
section i s arcuate. The device of . claim1l, wherein the conm t ment

sectionifr é@@ﬁt‘%9%[‘%5%%5\?@1’%[3%}9:{%5@&'53urface to the camfoll ower surface. 3.
The devi ceypbreil @dMadtugior JneMbaT Bad at Neast @mEl ¢ame rsurfaes andnthbadisgensiadi us  of

member has at least one cam follower surface,
wherein the actuator member is movable in the actuating direction to cause the at
least one cam surface to bear against the at least one cam follower surface to force
15 the at least one cam follower surface to ride over the cam surface to cam the
dispensing member in the dispensing direction from the first position to the second
position,
wherein the at least one cam surface has a commitment section, oriented at a first
angle to the axis, and an adjacent drive section, which is oriented at a second angle
20 to the axis which is greater than the first angle, )
wherein the device is configured and arranged such that, in use, the at least one cam
follower surface successively rides over the commitment and drive sections of the at
least one cam ‘surface, on movement of the actuator member in the actuating
direction, to cam the dispensing member from the first position to the second
25 position,
wherein the first angle is selected such that a minimum actuating force is required to
be applied to the actuator member to cause the at least one cam follower surface to
ride over the commitment section onto the drive section, and
wherein the commitment section is arcuate.
30
2. The device of claim 1, wherein the commitment section presents a concavely

arcuate surface {o the cam follower surface.



curvature in the range of about 5-20nm 4. The device of claiml1, 2 or 3,
wherein the drive section has an arcuate transition portion contiguous with
t he conmwoentes/wertii on. 5. The device of claim4, wherePoTidBR20GG@MBUL i ON
portion has a radius of curvature in the range of about 1-5mm 6. The
device of claim4 or 5, wherein the commtnent section and the transition
portion have opposite arcuate character. 7. The device of claim®6, wherein
the conm tnent section presents a concayely arcuate surface to the cam

foll ower surface and the transition pd?%ion presents a convexly arcuate
surface to the camfollower surface. 8 The device of any of clains 1 to 7,

wherein the driyge geGké 8Nclmn ATk Patvderdh thehoriitineat Sictioh absaSradivberei n t he
conm tment section and the drive section have opposite arcuate character.
10. The dewynv@iugs indheyiangd of aprut 8i39MMe commi t ment section presents a
concavely arcuate surface to the camfollower surface and the drive section
presents a convexly arcuate surface ][30 he.c?}grfol I ovx,et[ surface, 1],[. The
devi ce of 4ny ofheidevice of €M b, 2vilerelVREHIN I AUYE SECIANOHEHAD HC¥IP st
arcuat e pofhhdtibrAforfior! Edrfifududdiithsthetomuii@int s€ctivant i guous with the

comm tment section and a second arcuate portion, contiguous with the first

arcuate portion, of a second radius of curvature that is greater than the

first radiys of TReQ¥AES bECaif4, Witeeifleve Gansiforcpariion Ads a vdutusedfreutfaturdr i ve
section consists of the first and second arcuate portions. 13. The device of
claim 11 ol the rangeeRf@Paul MM r st arcuate portion has a radius of curvature
in the range of about 1-5nm 14. The device of claim1l, 12 or 13, wherein
the second arcuate porti ’

about 1848,m 19hS FRUCRBUIEE Bpr SnyParndnarweiment theiah So BR.FRRe”

comm t ment ps@iehihave BpSosite arcuate character.

7. The device of claim 6, wherein the commitment section presents a concavely
arcuate surface to the cam follower surface and the transition portion presents a

15 convexly arcuate surface to the cam follower surface.
8. The device of any of claims 1 to 7, wherein the drive section is arcuate.

0. The device of claim 8, wherein the commitment section and the drive section

20 have opposite arcuate character.

10. The device of claim 9, wherein the commitment section presents a concavely
arcuate surface to the cam follower surface and the drive section presents a convexly
arcuate surface to the cam follower surface.

25
11. The device of any of claims 4 to 10, wherein the drive section has a first
arcuate portion of a first radius of curvature contiguous with the commitment section
and a second arcuate portion, contiguous with the first arcuate portion, of a second
radius of curvéture that is greater than the first radius of curvature.

30
12. The device of claim 11, wherein the drive section consists of the first and

second arcuate portions.



opposite arcuate character to that of the first and second arcuate portions
of the drive section. 1 0 16. The device of claim 15, wherein the

comi t mrenwoeatiogne1pr esent s a concavel y arcuat e surf acepCo/GBreocmmehol | ower
surface and the first and second arcuate portions of the drive section
presents a convexly arcuate surface to the camfollower surface. 1 5 17.
The device of any of the preceding clainms, wherein the commtnent section
is of afirst length and the drive sec gon is of a second |length greater
than the first length. 20 18. The devite of any of the preceding clains,
wherein the m nimum actuating force is in the range of about 10-45N. 19.

The device,of cipd gé\}rgé oMISHE] Mot 118 WHeRdifTtH® fst aratiate @oftiondsiasradiostofie range
of about 15-30N. 25 20. The device of any of the preceding clains, wherein

the first eurgdtereis thewange of abryd To¥MMAbout  20-35. 2 1. The device of any of
the preceding clains, wherein the second angle is in the range of about

40-60. 30 22. The device of any of the preceding clajns, wherein the at
| east one thm f Oh¢ gREee 90[3‘?!5%@){1 & gf dga rée_rg@_dt\w?%gcg%c{/?r(’cgatgfpo%%p gs %he
precedi ng £loRisB cuNBRIFE inE RenqRCif uBbar15E0Mar i s mounted in the device for
novenent on an arcuate path in the actuating direction. 24. The device of

any of the preceding clains configured and arranged such that 5 the first
angle to the axife BRGIRERS 2B RERRIMAY 1 ttel 42 0hEALiO thaTerrheitmen ssctibn hake

opposite arcuate character to that of the first and second arcuate portions of the drive
section.

10
16. The device of claim 15, wherein the commitment section presents a
concavely arcuate surface to the cam foliower surface and the first and second
arcuate portions of the drive section presents a convexly arcuate surface to the cam
follower surface.

15
17. The device of any of the preceding claims, wherein the commitment section is

of a first length and the drive section is of a second length greater than the first

length.

20 18. The device of any of the preceding claims, wherein the minimum actuating

force is in the range of about 10-45N.

19.  The device of claim 18, wherein the minimum actuating force is in the range
of about 15-30N.

25
20. The device of any of the preceding claims, wherein the first angle is in the

range of about 20-35°.
21.  The device of any of the preceding claims, wherein the second angle is in the

range of about 40-60°.

30
22.  The device of any of the preceding claims, wherein the at least one cam

follower surface is arcuate.



actuating direction. 25. The device of any of the preceding clains
configured and arranged such that the second angle to the axis remains
const ant ,wonosutosi2ant i al | y constant, as the 10 act uat or PoErdB2noamovesg i n t he
actuating direction. 26. The device of any of the preceding clains, wherein
the actuator nenber is nounted for pivotal novenment about a first end
thereof and the at | east one camsurface is disposed on the actuator nenber
renote fromthe first end. 1 5 27. The gevice of any of the preceding

cl aims, wherein the dispensing nenber 7% a di spensi ng container in which
the supply of the fluid product is contained. 28. The device of clainms 26

or 27, whesein {heqgiisPenahyer tHe' Siebédily bRirdd) wideihdne aamtdrenémmm iand t he
first end Of the actuator nember is a |ower. end ther &1 e devi ce of

cl ai m 28, mﬁémt@ﬁm'thﬁ@ewpewdg@ve@?%teaﬁf‘@mqa%@t é’h&‘ﬁaﬁ? 3ting 8I"§°B‘8Eed t owar ds
an upper end of the dispensing nenber. 25 30. The device of claim27, 28 or
29, wherein the_di spensing contai ner has ed t unp the

whi ch |
dose of th&4f| ulle gevderietamrfihe Héecﬂij@%éﬁémggo @“f%fan41ng %@éﬁﬁé‘gh t he

di spensi Qgth%oﬁ}gtaér??é DU GxiEBEBEIMES stdepeflbs pRNattngtodimembéranoes ihhee
act uat or . The device of any of the preceding clains, wherein

t he act uat @@tUWﬁCY'%"‘the sol e actuator menber.32. The device of any of
t he preceding clains, wherein the dlspensing outlet is in a nozzle si zed

and shaped _for insertion into a bod The devi ce

wher ei n t hddnoz2hedpyce gfanyefdhe |pEﬁ?y P'HQ& aér%ﬁgg@ﬁqqr %?“ia%a'm? hi}]ag]nl mal
body. 34. HHaes&l@nt Canghd t&'ﬂ}é @f(lstﬁéﬂ\alﬂfseéﬁiiltm 6t sibstantishigroehstabthesf thai d
product is a nedicament. 1 35. The dg: e of any of the preceding clains,
wher ei nlphéC@P@bgﬁglbﬁ@”}?é‘%@rthe actuating direction.

26. The device of any of the preceding claims, wherein the actuator member is
mounted for pivotal movement about a first end thereof and the at least one cam
surface is disposed on the actuator member remote from the first end.

15
27. The device of any of the preceding claims, wherein the dispensing member is

a dispensing container in which the supply of the fluid product is contained.

28. The device of claims 26 or 27, wherein the dispensing direction is an upward

20 direction and the first end of the actuator member is a lower end thereof.

29. The device of claim 28, wherein the at least one cam foliower surface is

disposed towards an upper end of the dispensing member.

25 30. The device of claim 27, 28 or 29, wherein the dispensing container has a
pump which is caused to pump the dose of the fluid product from the dispensing
outlet in response to the dispensing container being moved in the dispensing

direction by the actuator member.

30 31. The device of any of the preceding claims, wherein the actuator member is

the sole actuator member.



and housi ng have co-operating gui de nenbers for guiding novenent of the

di spensi ng nenber along the axis. 36. The device of claim 35, wherein the
co- oper atwogoguioge1 nenber s prevent 15 rotation of the dipspambowgponmsaber
about the axis. 37. The device of claim35 or 36, wherein one of the guide
menbers conprises a runner and the other gui de nenber conprises a track for
the runner. 2 0 38. The device of any of the preceding clains, wherein the
actuat or nmenber further has a stop to 2sgop t he di spensi ng nmenber being
novabl e along the axis in a direction ‘0pposite the dispensing direction
beyond a predeterm ned axial position to provide alignnment of the | east one

cam sur f acg andridigevile drem§tof BREpreasaih@ b whetsifh redisplringSutidhie inlevi ce

of claim38, wherein the s o? conprises ai | east one stop surface engagable
with a respaerdesized andkghersd friRseri,aied boy r. 40. The device of claim
39, wherein the at | east one stop surface extends generally transversely to
the axis. 3 0 4 1. The device_of claim39 or 40, wherein {he at,. t one
stop surfad® foT%d%V'%‘ﬁ&?lﬂﬁh?’?’dﬁh%F'nﬁh% noeZle ds iy "bsr%t'o@a'ﬁfosﬁpf)g[gle.gﬁ . The
devi ce of QlAdAbBShim4bRY. 41, wherein the at |east one surface of the

di spensi ng nenber forms a continuation of the at | east one cam fol |l ower
surface. 43. The device of any of clains 38 to 42, wherein the at | east one

cam surfacgsis PhdldesieatorGnhyofah8qsecsiel tlamxfwtidteinabt faidpradenbisra 44.
The device of claim43, wherein the at | east one stop surface is presented
by a tip poediceResf the nose section. 10 45. The device of any of the
precedi ng clainms including a housing defining the dispensing outlet, the

hous| ngl g dggt edTﬁg dg\%gee on gn); g? {h%l Sre%:g lng(;j Ic%Prgsr}Sv!/hnegeiW%Hg%lrspeﬁgﬁg member
and housing have co-operating guide members for guiding movement of the

dispensing member along the axis.

36. The device of claim 35, wherein the co-operating guide members prevent

15 rotation of the dispensing member about the axis.

37. The device of claim 35 or 36, wherein one of the guide members comprises a

runner and the other guide member comprises a track for the runner.

20 38. The device of any of the preceding claims, wherein the actuator member
further has a stop to stop the dispensing member being movable along the axis in a
direction opposite the dispensing direction beyond a predetermined axial position to
provide alignment of the least one cam surface and the at least one cam follower
surface.

25
39.  The device of claim 38, wherein the stop comprises at least one stop surface
engagable with a respective surface of the dispensing member. ‘

40. The device of claim 39, wherein the at least one stop surface extends
generally transversely to the axis.

30
41. The device of claim 39 or 40, wherein the at least one stop surface forms a

continuation of the at least one cam surface.



housi ng havi ng an access openi ng through which the di spensing nenber is
insertable into the housing along the axis to the first position, wherein

t he act uavoroesmben i s novabl e froman outward positi onPertdB2o@spest to t he
15 housi ng, which enabl es the di spensing nmenber to be inserted through the
access opening to the first position in the housing, to an inward position
wWith respect to the housing, which prevents the di spensing nenber being
inserted through the access opening tqzéhe first position in the housing,
but from which inward position the actuator nmenber is able to be noved
innardly with respect to the housing to cause a 2 0 dispensing nenber

di sposed i iy t herfid GticO@BicldirRBd, A0NBVL1,1WhérBiA hecardagiasiet swiace avidhaher ei n

the device has a rel easabl e detent nechani sg1 for sel ecft hvel y H,ol di ng the
actuat or néisRRISINGMEMEeFAIDRA GOUKRYaTMR 1B FbEPs BFLAYE IOWHSUHRTT ce  of

cl aim45, wherein the detent nmechanismis on the housing 2 5 and/or the
actuator nenber. 47. The device of ¢l ai ein_the ent

) , m 45 or 46, @her eét 0
mechani sm $3npr T gevica PV lalng 3840 47+ WBereinHBe RbFaPHY % RY4& Bat or
menber Wai lasbsteABY atdRe kb&BnaT HeORRAGH hkmber. whi ch prevents movement of
t he actuator nenbeir between the 3 0 outward and inward positions, to a free

posi tion, which enables novenent of the actuator nenber between the outward
and i nwar d4posi TrheasvidS of disit 4B Wieesiethehalbmtdhe stop sirfach ig resetete iy

mechani sm conpri ses a bias to bias the stop elenent to its stop position.
49. The deditie@opionaf H1&RBPE SEFIAB, in which the stop elenent is on the
actuator 5 member and abuts the housing in its stop position. 50. The
e S a0 el 3 2 % B RBl G AL cgE o
whi ch the BRB&AdING Sutfet aRé HEGIRNEpIdPIBIrecs Vethemsii thel dispenting Imdralsareths t he
nozzle in the 10 opening. o L. 06, Gyl 66T SLA L epdlURGeHRrd ROZ2 €
insertable into the housing along the axis to the first position,
wherein the actuator member is movable from an outward position with respect to the
15 housing, which enables the dispensing member to be inserted through the access
opening to the first position in the housing, to an inward position with respect to the
housing, which prevenis the dispensing member being inserted through the access
opening to the first position in the housing, but from which inward position the
actuator member is able to be moved inwardly with respect o the housing to cause a
20 dispensing member disposed in the first position to move to the second position, and
wherein the device has a releasable detent mechanism for selectively holding the

actuator member in its outward and inward positions.

46. The device of claim 45, wherein the detent mechanism is on the housing

25 and/or the actuator member.

47. The device of claim 45 or 48, wherein the detent mechanism comprises a
stop element on either the housing or the actuator member which is movable from a
stop position, which prevents movement of the actuator member between the
30 outward and inward positions, to a free position, which enables movement of the

actuator member between the outward and inward positions.



which, in use, the fluid product is dispensed. 15 52. The device of claim5
1, wherein the dispensing nenber is engaged with the outlet passageway. 53.
The devi cwoahoecamyo2af clains 50 to 52, wherein the fastercmgBmatmmesm has a
cl anp nenber which clanps the nozzle in the opening. 2 0 54. The device of
any of clains 50 to 53, wherein the nozzle has a flange abutting an inner
surface of the housing and the fastening nechanismfastens the flange to
the inner surface to retain the nozzle,in the opening. 25 55. The devi ce of
clainms 53 or 54, wherein the clanp nen%er is a collar structure provided on
the inner surface of the housing, the collar structure being bent or folded

over the fhangeThe deliREmf ke 7angRnite tid@eteAneicisanisrmesmphises diasdevi ce of
any of clainms 50 to 55, wherein the nozzle is made froma different

mat eri al t AgH theEOR GIRENGNY [0 HEoSter POSHIN- devi ce of claim 56, wherein the
nozzl e and the housing are of different plastics materials.58. The device

7l ut 0 modi Bimeni o6 GIEMGRA IS S5 ThangE s Pop A s Sl el o

fluid medi grami: ah@aBulsaké Pousig inMts st gosfienm of a sol ution fornul ation.
60. The device of claim58, wherein said fluid nmedi cament fornmulation is in

the formof a suspension fornmulation. 10 6 1. The device of any of clains

58 to 60, wber eirhesRivide iof bhy onB Nt R4S iatiotingtd ozzkeaszeal aridssiapet yorof from
10 to 2000 nPa,s at 25C

. 62. The device pf .any. of clains 58 . wher ei n
the fluid HSEreateRa f‘%?tﬂltﬂ%&'t‘? HﬁercWﬁﬁ'i’ei"Eg‘g '}J%%Qﬁtqa-si%?%erﬁ% %S'\;'/hq?rhét °cament
conmpound. nozzle is received and a fastening mechanism which fastens the nozzle in the

10 opening.

51. The device of claim 50, wherein the nozzle has an outlet passageway through

which, in use, the fluid product is dispensed.

15 52. The device of claim 51, wherein the dispensing member is engaged with the

outlet passageway.

53. The device of any of claims 50 to 52, wherein the fastening mechanism has a
clamp member which clamps the nozzle in the opening.

20
54. The device of any of claims 50 to 53, wherein the nozzle has a flange abutting
an inner surface of the housing and the fastening mechanism fastens the flange to

the inner surface to retain the nozzle in the opening.

25 55. The device of claims 53 or 54, wherein the clamp member is a collar structure
provided on the inner surface of the housing, the collar structure being bent or folded
over the flange to clamp the flange to the inner surface. .
56. The device of any of claims 50 to 55, wherein the nozzle is made from a
different material than the housing.

30
57. The device of claim 56, wherein the nozzle and the housing are of different

plastics materials.



1 5 63. The device of claim®62, wherein said medicament conpound is a

gl ucocorticoid conpound. 64. The device of claim63, wherein said

gl ucocor twoabeh/werzpound is selected 2 0 fromthe group eCTGERIIYIBH 63,
9a- Di f [ uor o- 17a- (1- oxopropoxy) -1 1b-hydroxy-16a- nethyl - 3-oxo-androsta-1
, 4-di ene-17b-carbothioic acid S-fluoronethyl ester; 6a, 9a- difluoro-1
7a-[(2-furanyl carbonyl)oxy] -1 1b-hydroxy-16a-met hyl - 3- oxo-androsta-1 , 4-

di ene-17 b-carbothioic acid S-fluoro yl ester; and 6a,9a-Difluoro-1
1b- hydroxy- 16a-methyl -1 7a- [ ( 4- net h;/rfezté1 ’

, 3-thi azol e- 5-car bonyl ) oxy] - 3-oxo-androsta-1 ,4-diene- 2 5 17b-carbothioic

acid Sl ugy Ol oS & anp s N Brabeviing eclaifnss Waersib e whsptye icontaiaisca
medi cament conpound is sel ected fromthe group consisting of PDE4

i nhi bi t or syolyregRbAY4 m'cameabfaﬂwﬁtgo“ i NOS i nhibitors, tryptase and el astase

|U2h| b:ct?[]s dbeta 2 integrin antagonists and aden05| ne 2a 3 0 agoni sts. 66.
e o e di spenser of any, of claing |
59. pThe device of cl>a/um 58, whereln sau% ?de me |Ear(rjller§tp 1“(9)Pn$n',|151]90nf }sqhqhe

5 form of a solution formulation.

60. The device of claim 58, wherein said fluid medicament formulation is in the

form of a suspension formulation.

10 61. The device of any of claims 58 to 60, wherein said fluid medicament

formulation has a viscosity of from 10 to 2000 mPa.s at 25°C.

62. The device of any of claims 58 to 61, wherein the fluid medicament
formulation comprises an anti-inflammatory medicament compound.

15
63. The device of claim 62, wherein said medicament compound is a

glucocorticoid compound.

64. The device of claim 63, wherein said glucocorticoid compound is selected
20 from the group consisting of 6a, 9a.-Difluoro-17a-(1-oxopropoxy)-113-hydroxy-16a:-

methyl-3-oxo-androsta-1,4-diene-17B-carbothioic acid S-fluoromethyl ester; 6a, 9o-

difluoro-17a-[(2-furanylcarbonyl)oxyl-11p-hydroxy-1 6a-methyl-3-oxo-androsta-1,4-

diene-17B-carbothioic acid S-fluoromethyl ester; and 6a.,9a-Difluoro-11p-hydroxy-

160-methyl-17o-[(4-methyl-1 ,3-thiazole-5-carbonyl)oxy]-3-oxo-androsta-1,4-diene-
25 17p-carbothioic acid S-fluoromethyl ester.

65. The device of claim 62, 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

30 agonists.

66. Use of the dispenser of any of claims 1 to 65 for dispensing fluid.



