A FLUID DISPENSING DEVICE ENO of the invention 5 The present invention relates to a
fluid dispensing device for dispensing a fluid product, for Instance a medicament, and is
particularly, but not exclusively, concerned with an intra-nasal dispensing device, Background
of the Invention 10 it is well 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 pump dispenser. Such devices
are generally arranged with a reservoir containing stveral 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 discloses] pLWOBSPENSINEIBEVIOE 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. TieHhdmdwmentianleast one finger-operable side lever, which is movable
inwardly with respect to the housing to cam the container upwardly in the housing to cause
ihe pump to omSTSANE RYGARA J086-0" e MAdicRaRIGY LolieionaseRLy  the

nasal nozzle o using. In an embodiment shown in
product, for instance a medicament, and is particularly, but not exclusively,

concemed with an intra-nasal dispensing device.

Background of the Invention
10

It is well 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 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—qperable 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



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$RECHBGYEsdRghageileveTHidagcapidl SWefiBifscan Rt IHEraRsIETSePith a
commitment dieapairecamofbiRmao kisfaos s attionsagelicatiaaraé ahtealsy . providig uiar fiaerdorce
to the side leygrsadlithe Ve REBNRA IR SRR RISEBARSHBdRIANRY surface
sections. The magnitude of this force, coupled with the change of angle of the cam follower
surfaces to the shallower sections, ensures that each lever slides rapidly over the cam
follower Surfyé@sAcHfS T &tEajreciken fvidtivee hsndiheld sectivallyappepatdeciotrae tasaictnid
providing forrrebirhalasRMRERPEIN AT WARKHMRIESBINRIRY BRian J-AtamisaHaPeobtRe finger-
medicament, WO 2005108 7615 descties anathr hand-neld, menually operaple intjacnasal
fluid medicardent dlspense‘f?rin?/v ICR IR A ¢ |55§ﬁg?n8 A fon, a'cam surface of a
finger-operaBResik Ieteiieinas jeradss hiatrentairrTeliRgers @fisct sumeoiidd sdisrmesh the
neck of a cottiaierst0 TRsTHE SERIRINE tid0Bg:ARRXESHaNphittR dtLiddtiedlicteneat shergom.
The cam, surfaee of the é‘?u‘é.e5!?&‘%:?#?59&%@?&@%%@%‘&%%3@ %‘%filef?{‘tédrf]érr% ADAHRIABR BS:

and an adjacent drive section, which'is oriented at a second angle to the axis, which'is greater

than the first B A&SIMINRD dedtsmitfolaneheufabargliecdasirer haeeBy P Rret siifatment
and drive seséticressifelyeridam sierfdue cohenitoeminéndedrisestictivthert e calasariataisThe

intra-nasal fleigMRAGANSERIHIIGBSES BIAISP. SPAYMHIRWRAMRR0ALARA6RRA dBpERSe: is
Applicant haglno found \&ﬁt trge%@égéggggn of the cam follower surface on the collar with the
cam surface B 1 80P, ] of fluid dispensing, is assisted where the
commithient section of the cam surface has an concave form. In particular, for smooth

actuation of the dippRisehadasheamdomadiie hadenricil ey baihfoevad solmaitnen: and
drive SeCt'O”:?on%ﬂﬁi\’r?tﬁ‘écéé%eslg(t é’oYVt“grl‘é%ﬁ%h%ﬁigéaégts@)gpﬁlﬁmi%&@ﬂ@?ﬁ?a@&fé@&e

character (i.e. one concave, an e other convex In character). ]
where the commitment section of the cam surface has an concave form. In particular,

for smooth actuation of the dispenser it has been found to be beneficial for both the
20 commitment and drive sections to have arcuate forms, wherein those arcuate forms are
of opposite arcuate character (i.e. one concave, and the other convex in character).

Summary of the Invention

25  According to the present invention there is provided a fluid dispensing device according
to claim 1 hereof.

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



Summary of the Invention 25According to the present invention there is provided a fluid
dispensing device according to claim 1 hereof. Useful features of the invention are set forth in
the other claims hereof The term "finger-operable” means operable by action of the finger or
thumb, or combinations thereof, of a typical user (e.g. an adult or child 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 opposig sense to a concave surface. Typically, the
minimum actuating force is in the range from 10 to 45N, more typically from 15 to SON. Such

values tend gL UFRSRRGE-ShariBIceHdainh jaseria suitabls 1k iagseofotuerta aweak,
nondescriptor yoinjended iRy mavemsal WhishyeadiRaiRg ausieome by the determine
' il be appreci

finger (or thGRID) Action Of a user. ppreciated that if the device is designed for use

by a child or elderly patient it may have a lower minimum actuating force than that designed

for adult usarfe. fsidtaibpsiparicudte ightoagiesdi wreid ke & dnsgarsefasemBan RER N

dispenses; mgteRdiRsemed tbechuisl Prarivst. Jaeally tHfieacisreasaipimsiogfgusedaad

arranged to disgﬁens%ﬁa&h dose of the fluid product as an atomised spray, 20 Suitably, the
0

fluid dispenscé)P ‘ihe 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 Mpitibd thersiomtnersbitinafaiadsrdhaipnes FRTSK tpsRiampre beically
pre-compresgigi BysharsubinisrRbY tsadoddirespmitléo a force which presents a suitable
10 ‘barrier force' to a weak, nondescript or unintended finger movement whilst readily
being overcome by the determined finger (or thumb) action of a user. It will be
appreciated that if the device is designed for use by a child or elderly patient it may
have a lower minimum actuating force than that designed for adult usage.

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 Inventlon 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 Valols SA. Typically, such pre-compresslon pumps are typically used with a bottle
25 (glass or plastic) container capable of holding 8-50m! of a fluld product. Each
actuation will typically deliver 25-150p!, particularly 50-100, 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.



25 (glass or plastic) container capable of holding 8-50m1 of a fluid product. Each actuation will
typically deliver 25-1504 particularly 50-104.1, of the fluid product (i.e. a metered dose) and
the device Is therefore typically capable of prowdlng at least (e.g. 60 or 100) metered doses.
30 Other suitable ensm contame clude those sold by Eri f

Rexarn- Sofatt?%ngd Aint-Co S{Hb almar }Err%]q nzla*ﬁ’egde spceyn m%hnp [ge%ca?ﬁg bglasswf%r may
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axis. The co-mpaaiagrgvideyaeimtleiomriyihe cirnsnsitatoenvlihebais feasiig Aempethabout
the axis. Ongyolithmghides mambarpineay conprisadatiiatiesr yutitheatiber giaideomersbar may
comprise; a tragk fer the (iipger. The actuator member may further have 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® RS HRIFQEBIREJRRY fo@We'?aé’ﬁr%EE’pﬁﬂes%ﬁhﬁgﬁ%ﬂﬂﬂﬁé'@egfqg LBF5Ae
stop surface sayeiiamiongitthe rxépéctvdimatiarcppebitedispahisnagsing rdiestiohseyerthst one
stop surface prejeRxisinelgane ribtiarsparaed 4y theads thaddastionm aracntipuakod tiethe at
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the dispensirdj leasleinér@mousimg being adapted to receive therein the dispensing member
and having an access opening through which the dispensing member is insertable into the

housing along,1hetaXi8i8ne surface of the dispensing member may form a continuation of the at
least one cam follower surface.

The at least one cam surface may be presented by a nose section of the actuator
member. The at least one stop surface may be presented by a tip portion of the nose
20  section.

The device may include a housing defining the dispensing outlet, the housing being
adapted to receive therein the dispensing member and having an access opening
through which the dispensing member is insertable into the housing along the axis to
25 the first position. The actuator member may be movable from an outward position with
respect to the 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 prevents the dispensing member being inserted through
the access opening to the first position in the housing, but from which inward position
30 the actuator member is able to be moved inwardly with respect to the housing to cause
a dispensing member disposed in the first position to move to the second position. The
device may have a releasable detent mechanism for selectively holding the actuator
member in its outward and inward positions. The detent mechanism may be on the
housing and/or the actuator member. The detent mechanism may comprise a stop
35 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 outward and
inward positions, to a free position, which enables movement of the actuator member



25 the first position. The actuator member may be movable from an outward position with
respect to the 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, whi revents the dispensing member being inserted n th ening to
the first posit%%rﬁﬁet?\éﬁ ogbusgl'\rﬁagr,8 bat?td?rlgglna\r/%ﬁ)g ﬁl'r?\%‘)\/salr?zlx:|1 60@%%% 5&? %ﬁégé%{\ug‘t%ﬁ%?rsﬁ@% s able
to be moved RHRfdRIBaRIthe SR ElaB Rk S sHRP tBAsHiG8e HBisinsipRaheMBePeispdied in
the first positantutdomoestierted oo tie: posiianin iketdppiestiotay have a releasable detent
mechanism for selectively holding the actuator member in its outward and inward positions.
The detent mechanism may be on the housing and/or the actuator member. The dan
mechaniém 5 COYB BB 428 BRRIEACGH BIRAPTE St TG DB G A biHBer
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opening. The nozzle may have an outletgassarg%wa through V\I_hi%l%i in uiee, tl]e fluid product
is dispensed MAEAHSFERSIARS S IBRISH Q5 éﬁg@%c%f&r%%% QAU I
fastening 10 finectiamisrmenehmay delanmoliarcstivelurehichvidadps the innez|euriagre dpbaing.
The nozzle mayididyar tange Mo 8y BaR susiase dlehadmuiriadoanshipentaniaging
mecharligm f%%tlenr}‘sertggrgacgge to the inner surface to retain the nozzle in the opening. The
clamp member may be 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 15the inner surface.
The nozzle nixg bezxiadedyae matiticromt maitesiaht neadte thansing HtarsingidocasthokEerent
plastics mate&iﬂé?er?t%&%c%‘*lﬂgﬂé(rﬁlé‘.y contain a volume of fluid medicament formulation, which
may be in the form of a solution formulation or a suspension formulation. The fluid
medicament formulation may have a viscosity of from 10 to 2000 mPa.s at 25C. 25 The fluid
medicaftent Thersulnip mayapaiem prisdgrench fitidrfiedinamentyfomed atiomeviico mpobad e
instance a glggarericRitticAMPRAUREG & sQmpRHBdSRIgsIRMdROM the group consisting of
PDE4 inhibitors, lettkotriene antagonists, INOS inhibitors, tryptase and elastase inhibitors,
beta-2 integrin antagonists and adenosine 2a agonists.

The fluid medicament formulation may have a viscosity of from 10 to 2000 mPa.s at

25°C.

25

The fluid medicament formulation may comprises an anti-inflammatory medicament

compound, for instance a glucocorticoid compound or a compound selected from the

group consisting of PDE4 inhibitors, leukotriene antagonists, iNOS inhibitors, tryptase

and elastase inhibitors, beta-2 integrin antagonists and adenosine 2a agonists.

30



30 For the avoidance of doubt, the various aspects of the invention can be modified t
incorporate the other aspects or one or more features of the other aspects. Further aspects
and features of the invention are set forth in the following description 5 of an exemplary
embodiment of the invention made with reference t8 the accompanying drawings, Brief
Description of the Drawings 10 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
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 Undemﬂﬁ\ﬂhé’%i&%&éﬁd@@&z|ﬁ1@ﬁ/§ﬁ&f§1§§¢ﬁ§l§&ﬂ&mﬂlﬁi@ﬂﬁ@\mﬂuBwﬁhc'bﬁlﬂed to

housing of the deyice, . e A5, schiemallc plad M of afyacialPLisys o the flid
dispensing devillso50 gure de View of ever taken on arrow in Figure 7A.

Figure 8 is a side view of the nozzle.  Figure 9 is a schematic representation of a guide
mechanism of tirudiuie Ligpas sing fédtaeyickthéigusatibl isaspefsiietiitie odowphaiesatptidor
lever of the fluid fispengiBRAEN/ CBmbodiment of the invention made with reference to the
accompanying drawings.
Brief Description of the Drawings
10 Figure 1 is a side view of a fluid dispensing device of the inve_ntion.
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.



Figure 11 is a section view of an actuator lever of the fluid dispensing device. Figure 12 is a
fragmentary, schematic view of the lever in an outward position relative to the housing of the
fluid dispensing device. Detailed Description of the Exemplary Embodiment of the Invention
Figures 1 to 12 show aspects of a fluid dispensincjdevice 1405 for spraying a fluid into a nasal
cavity of a human user, which is in accordance with the present 10 invention. The fluid
dispensing device 1405 comprises a plastics housing 1409 (e.g. of ABS), a nozzle 1411 for
Insertion 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 is translation along its longitudinal
axis X-X. As shaguguia Figisesdita fiewhbear betiktist dizatutge tidvigiepbAGBdsiesiveived 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. HoweVBEUH {17 dseniisampniy (sePRBIERVIEM 9 DG 12RE 'R M PENBHRRALAR @Y erne
fluid discharge de\iechddéBgasinhprikisdispensamineevdids0, for storing enough of the fluid for
multiple meteked doses thereof to be dispensed, and a compression 25 pump 1429 mounted
on the container43. e contain L [ je from ae trtaoq%qﬁg r%rotnransparent plastics
material, althougtEiB\FHH be APharett trattt CotHe Yestrom other trarslucent or
transparent materials, such as glass. The pump 1429 has a suction inlet 1461, in the tom' of a

dip tube, located-iitkie the sorIRIRCsshE3R and Aulisabpsasnouiielided 605 idshedaimnpbaipdmp
stem, for tranSf%rt'ggaﬂHéga@cLW S?eapHmpaﬂrﬁ?s%lI.o\yﬂ%ﬁ%Ziw ;ééo}dance with the present

10 invention.

The fluid dispensing device 1405 comprises a plastics housing 1409 (e.g. of ABS), a
nozzle 1411 for insertion 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 fluld 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. '



Pivotally mounted to the housing is a finger operable means 1420 to apply a force to the
container 1430 in a direction, which is transverse to the longitudinal axis X-X. This transverse
force moves the container 1430 towards the nozzle 1411 along the 5 longitudinal axis X-X so
as to actuate the pump 1429. The finger operable means is in the form of a lever 1420 (e.g. of
ABS) pivotally connected at its lower end to the housing 1409 and arranged to act upon the
container 1430 so as to urge the container 1430 towards the nozzle 1411 when the lever 1420
is pivoted inwardly by a user's finger or thumb. 10 A protective end cap 1407 is provided for
protection of the nozzle 1411. First arid second lugs 1449a, 1449b project from the protective
end cap 1407 for receipt within suitably arranged channels 1451a, 1451b provided within the

housing 1409 sych as to allo re att e !jséng .
When so 15 recﬁ%%?,hfirrgﬁﬂégfg’ﬁgeﬂf Hﬁ'éﬁp iqr%té;ﬁé? g?‘%i%%%%%?%n%ﬁ%ﬁﬁ%?ﬁfﬁ 20 sréér?;s
to prevent actuatiercantaingriddRMio veATERtPDr G IR IrANBERM &N %lg?ﬂitﬁgﬂaifﬁ'fu‘% :
lugs 1449a, 1449histansvelasdotke niovie the zzletaiowe 1dd(posituls) tMEheozrld tap! 1alomdRD
has a protrudi Ik QRN 20 e forgerdftapleangass for
sealing engag%%n%%ﬂv%ﬁég%gge%\gs?%%ﬁgﬁwgg of thql nozzle Jf4 fs ) 3 ;oe\/quoa{}le
essentially airtight B8P 95 2R it 18 £ ?%% KR RANS PR W er?i%e stopper
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and 10, the Ieveréleé%%(} h%srg B%ir Bf beaks or noses 1421, each of which presents a cam
surface 1422 arr%nged']%r iRteraction with one of a pair of cam follower surfaces 1492

provided on &Collar 30 1490 (e.g. of acetal) fixed around the neck of the container 1430. It will
be appreciated thatratsttasverys dapcet(Zeissurbsidetifdlypiictasicy s theorvrelioditlidiniast and
second lugs 1449a, 1449b project from the protective end cap 1407 for receipt within
suitably arranged channels 1451a, 1451b provided 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 orlifice 1415 of
the nozzle 1411 so as provide an essentially alrtight 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. 1t 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



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 9 upward
movement (i.e, along the longitudinal axis X-X) of t@e fluid discharge device 1408. In more
detail, the beaks 1421 are located at the upper end of the lever 1420 on opposite sides
thereof, in plan view, the upper end of the lever 1420 has a U-shaped cross section, as shown
in Figure 7A, The beaks 1421 straddle opposed sides of the fluid discharge device 1408 for
co-operation with the diametrically opposed cam follower surfaces 1492 on the collar 1490.
Noting that the fluid dispensing device 1405 only has one actuator !ever 1420, the use of a

pair of beaks 142{.iraRrRvemEAe (0. allitytrd Ibrgleraial 428 toxpen iikefiliddidisehgegedevice
1408 upwardly along its longitudinal ads X-X. Each cam surface 1422 of the lever 1420 has a
variable mecha 1"?9& ratio arranged such that until a pre-determined force is applied to the
lever 1420 no significant force 15 is transferred to the container 1430. In more detail, each

cam surface 14@2hae asiammsrpestp oot Raatedhatitts ingirezhdiol etleueyd4RPthe
ongitudinal axis, o gfie ldicqhatar Ay e e and ardiprarion heatuaatped to
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approximately 2Q1i85dischaegsuitaiibp aisbfosor2Goxmerstian wihetaeitipmetisstyxopprsed cam
follower surfaces 1492 on the collar 1490. Noting that the fluid dispensing device
1405 only has one actuator lever 1420, the use of a pair of beaks 1421 improves the
10 abllity of the lever 1420 to cam the fluid discharge device 1408 upwardily along its

longitudinal axis X-X.

Each cam surface 1422 of the lever 1420 has a variable mechanical ratio arranged
such that until a pre-determined force is applied to the lever 1420 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 fluid 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.



260. 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 1b\ﬁ)ong the longitudinal axis X-X of the fluid
discharge device 1406 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 por{jans, 4423am IBidienstihesamfoiousinsidases ddth reashitherensbabiize

commitment portions 1423a, the increase in Inclipation of the ca f ituginal
axis X-Xin comkﬂ%%%oﬁ ifﬂcfﬁasﬁ]ngﬁTWép%r} ﬂﬁgq forea. gg#}agc easp%@lé ﬁ‘gﬁr@r&%%t!&ﬁg ?:klaq:ﬁn
follower surfacesambioasiendwity tirdeaapitfe 061 thscarivsoARRHed apapesatigh e fae
container 1430 teipsvEreveR dapitiyoewrieitbriaoaaittyldlddgtthachiis e diemo tMBbssiosing

pump. This ensuies Joabie RUTP 5 88 RALARIM sl R hinbe Inbeig RARIBAfS

guarantee the production of an effective spray from the nozzle, 14}&}' 10 Referring m '.I}/ t(t)
Figures 10 and 1°PMP(RFI98 S¥EIPthd IR SRHEhHtAE HiesBLABNE £ 3%@%&0‘{‘5&% gﬁﬁc en
arranged to presfentenisdretey elypiiecutteysandatee thatrrasiueticollolven siiFelbes SPABO rpMetorive
sections 1423b g{g,gls9sa+cuate and arranged to present a convexly arcuate surface to the
cam follower surface 1490. 3.5 More specifically, and with particular reference to Figure 11,
the drive portions 1423b have a short rounded transition section 1423c contiguous with the

‘associated camriRefaingpori tuBigresHO was dilioh Wb dforren4babtie garmitaRis ggotions
curvature R1 thajiodasserdhantthentaditmedCiupasssat B2 of dheshe araintteswfdtetdrive cam

portion 1423b, whigh, (34388 15 LN SAOLAVE S UaCIRn MBS the LRpdrulstedditiaihiRd®

portion 1423b. The transition portions 1423c smooth the traI sfer of the cam follower surfaces
1429 from the coRFRFAFhBISPRETIYIRECYAPSYERIA L AR PN e'li'f%f {he Arive portions

1423b. They also reduce wearing of the cam surfaces 1422. As shown, the radius of
Cuzfvgture R31%f tb\%rebogmd APt &g&W&H %%&Qﬂﬁlrgfé?zéﬁ%%@"lggw of, b bmséqammmbof
R2, 25 R1 in this embodiment Is aboyt 3mrrj, while i out 25rnm and . o) i
Nonetheless, oth*équad'ﬁi ﬁr%% rﬁgwgd,gggs\}{‘/lﬁpb eﬁ&r}eﬁcf%%e% %‘gﬁtt é’ %Lfi%lllg'('jﬁ1 péﬁgoﬁ%%%&%%rt.
30 Referring to FigumsiBientrestianfdndrrr Topiieesition sediresddrde hadqe e i ReridiR
opposed embossmanks it 453 1tibe paaitusaliauivdte Riisniakeswididgraf the dém fotimner

surfaces 1492 ory 138, ARSHTAGRS H42R SBRIRInABIkPIRG TERYFCsr R HaReRidbedomecsive
' 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.



11 As shown most clearly in Figures 5 and 11, the beaks 1421 have a tip, which forms a
cradle 1424 for the embossments 1493 on the collar 1490 of the fluid discharge device 1408
to rest on. The cradles 1424 present a support surface ]éd:f3)24a, which extends transversely to
the longitudinal axis X-X on which the embossments 1493 J can be supported. The cradles
1424 act as a back-stop for the fluid discharge device 1408 insofar as preventing the fiuld
discharge device 1408 'moving downwardly beyond the point at which the cradles 1424
engage with the embossments 1493. As will be seen from Figure 6, this ensures that the cam
follower surfaces 1492 are aligned with the commitment portion 1423a of the cam surfaces

1422. 10 Notingthat, the Igyer J4al) R easariraicly 1t wélliappiecisied sl anithddenen

1420 pivots inwardly the inclined angle which the planar,.commi Pyt 1423
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the radius of cumaisné (R puthich ihichdbataratiesth4dreepgap ol thesurbrasads 14 edsup
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ongitudinal axis X-X remains the same, or sybs a e same, as t er pivots
inwardly to causigAE Hlsa‘?g?@al{%%‘%%’ﬁ%b?% aspé)ﬁé}eé: e gFe%(? ec}:ﬁs‘?g’f 25 the fluid
product fromithe nozzle 1411. This feature means that the resistance to the Inward movement
of the lever 142Q apyeiHacieassraierthaeamimisgastifealuse basrbaetedvertamteaweould
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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 speclfically, 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



5 1407 thereby unsealing the nozzle orifice 1415 by removing the stopper end 1460
therefrom. The user then grasps the fluid dispensing device 1405 and places a thumb and/or
finger on the lever 1420, Provided that only a light pressure is applied to the lever 1420 no
fluid will be 10 discharged and the user is able to t&noeuvre the dispensing nozzle 1411 of
the fluid dispensing device 1405 into one of their nostrils so that the fluid can be dispensed
into the nasal cavity. If the user then squeezes the lever 1420 Inwards with increasing force
the threshold 15 force defined by the interaction of the cam follower su3faces 1492 with the
commitment portions 1423a of the cam surfaces 1422 is overcome resulting in the container

1430 being moved japidly dowarskhife neiie 1406l tiospeiyatenterpdiqyed 42thardidippeluse
fluid to the dispe sin%?orificeI 1%12.,;—31 Upon release of the pressure applied to the lever 1420 the

pump is reset by RENAE AR tin 5pring. 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 IT¢igeree Roidds@msinglteiactiktihg psecidtinescarrehendivedpeiamidecai all

of the fluid in t?eﬁ%‘t}tﬂ%eﬁéb}ﬁgd%ﬂﬁ 8ysad- diauerers aplysansRing we sieppsrdrfiuideue
minis

normally 25 a ered af a time. Referring to Figures 6 and 9, to,count t the lateral
force which the |H%%Pfi‘2mo’é{1?pﬁ'§§’t8‘ﬁ%9rat‘%’% i@ﬁi’b‘i ‘ﬁ%’?ﬁE&"l%@}ﬂgﬁd?@% u‘?Hé a’%"%ﬁi&l
displacement of thenfhiahdisdingeyonlthddevedt82fh response to the lever operation, the collar
1490 has a 3 0 pair of diametrically opposed, tracks 1469 which are arranged parallel to the

longitudinal axis X-X. These tracks 1469 are provide embassaretsol 433 rachitiaek
1469 has a funnﬁrgwg%% Ay Sorjf paer"é?ﬁd Bﬁsgg?gg%igprl%geg?ﬁeﬁracks 1469 onto

complementdry isigesdanditp wrehis sbiabrmsrosuMig e igrenangnozzle 1411 of the fiuid

dispensing device 1405 into one of their nostrlls so that the fluid can be dispensed
into the nasal cavity.

If the user then squeezes the 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 fluid discharge device 1408, and to guide the axial displacement of the
fluld 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



13 surface of the housing 1409, when the fluid discharge device 1408 Is inserted into the
housing 1409 through an (lower) opening 1471 in its lower end, which lower opening 1471 is
subsequently closed with a cap 1472. It will also Es appreciated that the track-runner
mechanism positions the collar 1490 in the correct’angular orientation 5 about the longitudinal
axis X-X so that the cam follower surfaces 1492 face the cam surfaces 1422. In use, the
tracks 1469 ride on the runners 1467 when the lever 1420 overcomes the threshold force
provided by the commitment portions 1423a of the cam surfaces 10 1422. As will be
appreciated, the co-operation of the tracks 1469 with the runners 1467 prevents rotation of the

izl;%rfmgr? in t@.ﬂ%%ﬁ%sﬂ%mg ﬁs&?iwnémﬁl%mma%ﬂé@a,démdmmmﬂmmw
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lever 1420, he,fil ere Is rela movement between the 20 container-collar unit and the pump -

stem. In this WaiHr{ﬂ‘E?El]ﬂ?&-MZQ is compressed and a metered dose of the fluid product
discharged through the pump stem 1463 into the outlet passageway 1477 for ejection from
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Into contact with the medicament. Accordingly, testing of the pharmaceutical

In addition to the tracks 1469, the collar also has a sheath 1473 for the pump stem
1463, which forms a sliding fit on an inner hollow 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. 1t 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 fiuld 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



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 hald 14 up in the device development, as
would be the case if the nozzle 1411 were integraIIB formed with the housing 1409. Any
change in the moulding of the housing would require re-testing of the nozzle 1411 to confirm
that the new moulding has had no adverse effect on the nozzle performance. 5 in addition,
having a separate nozzle 1411 means that the housing 1409 can be customised for different
markets and/or different products. As an example, the nozzle 1411 could be a universal

nozzle for a set,gf hoysingsavingeiffsrent shanrsiclberpat 6ateurs tiCnézAdfurther were
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nozzle 1411 is insertable. Referring to F%res 2, 6 and 8, the ri'(‘)z é& 1411 has&é?nge %481
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0

om
the longitudinal gei-.%%?ﬁgi ng%ﬁ‘nents 1485 are bent over the nozzle
10

A further advantage of a separate nozzle 1411 is that it can be more easily formed

from a different material than the housing 1409, for example one that is more

acceptable for insertion into a nostril and/or for contacting the fluid product, especially

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.



25 flange 1481 by a swaging tool to damp 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 means1tg> 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
Ito S. Ib Referring to Figures 7A, 7B, 10, 11 and 12, at the upper end of the lever 1420 there
is provided a tab 1501 which projects above the upper edge 1502 of the lever 1420. The tab

1501 projects frRate#irRsileng RESGR stemNti 1303 fernaethdyppetitndt kIS (Bvéhedry eeld 20.

The resilient bridge element 15 ia the.t it itl engplgs
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1

channel 1511. THhEFREAAASEEE RO BRISoEEH 1N Its outward position with the tab 1501
bearing against the edge of the slot 1507 to prevent the lever 1420 being moved through the
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1420, and it3 besing 1409, puifomdherpmstristsicasateink ARVt ih A deHaRe Ry dat
device 1408. inserting its lower end 1509, which carries the leaf spring 1465, through the slot 1507

to be received in an axial channel 1511. The lever 1420 is now disposed in its

outward position with the tab 1501 bearing against the edge of the slot 1507 to

prevent 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.



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 tg |ts position shown 25 in Figure 2, for
example. If the lever 1420 were in its inward posi fdn 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. ,16 j re detail, the 0 ' J
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exemplary embqding Mctengaialaatobhshobhefesecéions ebthis 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 #9e Trasgneattsopiiirl Hd disnaesihosdridse A40retrdenfomeshipithieatiigare

formed by a moulding process.

Other features of this exemplary embodiment are contained in the other sections 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
nedocromil (eg as the sodium salt); antlinfectives 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



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 com%nent 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, ergotarnine, fentanyl
or morphine; anginal preparations, e.g., diltiazem; antialiergics, e.g., cromoglycate (eg as the
sodium salt), ketotifen or nedocromil (eg as the sodium salt): antlinfectives e.g.,

cephaiosperins, pepigilfis. 30 gireptgmyin,SURRANGNFasSIERANHiBRS ARddRenERNgine:;

antihistamines, u.qg,, rnet % rilene; anti- inflammatories, eq beclomethasone (eg as the

dipropionate esl%’iﬁ"?ﬁ]ﬂﬂa’é ‘iﬁg%ﬂl’?@tf‘iﬂb‘bﬁﬁﬁ%@ E?sﬂ%ﬁ ﬁW¥8ﬁ%@r%&¥90ﬁ@é or 6o,
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androsta-1,4-diene car 0XO0 dro 1 ester
5 "bronchodilators, e.g., albuterol (eg as free base or sulp ate) salmeterof (eg as

xinafoate), ephedrine, adrenaline, fenoterol (eg as hydrobromide), formoterol (eg as
fumarate), isoprenaline, metaproterenol, phenylephrine, phenylpropanolamine,
pirbuterol (eg as acetate), reproterol (eg as hydrochloride), rimiterol, terbutaline (eg
as sulphate), isoetharine, tulobuterol or 4-hydroxy-7-[2-[[2-[3-(2-
10 phenylethoxy)propyl]sulfonyilethyllamino]ethyl-2(3H)-benzothiazolone; . PDE4
inhibitors eg cilomilast or roflumilast; leukotriene antagonists eg montelukast,
pranlukast and zafirlukast; [adenosine 2a agonists, eg 2R,3R,48,5R)-2-[6-Amino-2-
(1S-hydroxymethyl-2-phenyl-ethylamino)-purin-9-yl]-5-(2-ethyl-2H-tetrazol-5-yl)-
tetrahydro-furan-3,4-diol (e.g. as maleate)}*; [a4 integrin inhibitors eg (2S)-3-[4-({[4-
15 (aminocarbonyl)-1-piperidinylJcarbonyl}oxy)phenyl]-2-[((2S)-4-methyl-2-{[2-(2-
methylphenoxy) acetyllamino}pentanoyl)amino] propanoic acid (e.g as free acid or
potassium salt)]*, diuretics, e.g., amiloride; anticholinergics, e.g., ipratropium (eg as
bromide), ftiotropium, 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 wlll 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 minimlse 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: 6a, 9a-Difluoro-17a-(1-oxopropoxy)-11p-hydroxy-16ca-methyl-3-oxo-androsta-



9a-Difiuoro-17a4(24uranyicarbonyfloxy]-11
frhydroxy-16a-methyl-3-oxo-androstal,4-diene-179-1arbothloic add S-fluoromethyl ester;
antitussives, e.g., noscapine; 5 .bronchodilators, ;fé? albuterol (eg as free base or sulphate),
saimeterol (eg as xinafoate), ephedrine, adrenaline, fenoterol (eg as hythobromide),
formoteroi (eg as lumarate), isoprenallne, rnetaproterenoi, phenylephtine,
phenylpropanolarnine, pirbuterol (eg as acetate), reproterol (eg as hydrochloride), rimiterol,
terbutaline (eg as sulphate), isoetharine, tulobuterol or 4-hydroxy-742424[3-(2- 10
phenylethoxy)propyl]sulfonyilethyllaminolethyl-2(3H)-benzothiazolone;POE4 inhibitors eg
cllornilast or rofiul gl d kol e A aRTSSIaREBRpI ebkR G REAINKBN AoKL R RS

[adenosine 2a agonists, eg 2R,3R,48,5R)-2-(6-Amino-2- )
(1S-hydroxymettfAtgbisaligreariprich rRsyRoyndnbesy e shemispl name; fow FoatiBuore-14g(2-
hydro-furan-3,4-digdl@@rtssh)slgRte)s: et egimethibiass epdRS)est [4-diphe 13B-
(aminocarbonyl)-1-piperidinyjlcar, yhi-2- -4 2-112- Xy)
acetyl]ainino)pen%%’%gﬁs(ﬁ}nﬁﬁgl: %ﬁ)%%%%@g% ?e.' gkeé%gfggﬁiac@c% ftgp%ktég&s%ré@glgﬂ!y gﬁjﬁgﬁcs,
e.g., amiloride® aichéireisicsnang: iftaderiiveled HsWdRRedSaps il io-ddspriyith3-
oxitropium; horm@pesieestadorifeRe- edsesRifisene Atiprediisaamnethisiothinescld S-
e.g.,aminophyilir}@ %}gg{h I%(S)tg;eophyllinate, lysine theophyilinate or theophylline; therapeutic
proteins and peptides, e.gS', 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 salteosaitableichatiittifianrsatits) oorasocestisrin@ude NBAEDallyd.cBirS)iaiibitors,

solvates (e.9y, NYSREGRINO SRUBURRENESEVIRnRRVOr SipRIEY Shdheiseedicampibrs sadior to
minimise the SO|ubI|It¥, of the medicament in theg(égglla t, Preferably, the medicament is an

anti-inflammatory 85@8%?‘&1%"?@9\%%%9% Ai¥iatory disorders or diseases such as

asthma and rhinitis. 30 In one aspect, the medicament Is a gluc000dicoid compound, which

has anti-inflammatenmgdrardiass Rrauktiabicpisaenkdnid eampatios pasidiaryhesoiaadn
name: 6a, 9a-Difluqro- -(1+ [ - - . - yl-3-0x0- -
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glucocerticold TAHPBIRHse thaccRBIRIPHEING B BE W uoro-17c.,-[(2-
furanylcarbonyi)oxy)-11p-hydroxy-16u.-methyl-3-oxo-androsta-1,4-diene4713carbothioic acid

S-fluoromethyl eglgr i (YRR HHERIS S-IRASARIERIShORRAOHAE Hardbatgluefrérrk 038 800
6a,0a-Dlfluoro-110-hy roxy-16§-?1r%e|%er§1¥l-17a4(4'-

ethyl-1,3-
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Other suitable arestifloinenatoly ainopost tis iDMUHRNSAIDS K0 FedERpishibitdheC.10
leukotriene aggagonists, NOS inhibitors, tryptase and eiastase Inhibitors, beta-2 integrin

antagonists and gdenosine 2 onists TZ .medicament is formulated itable fluid
formulation, part%ﬂ'%hi? £o§g]§l %%n e%:gaq? %{?3) ?5rrsﬁﬁ%e{?5rﬁ6 %S; 38 sé)eeﬁi%aﬁé)dr? %’P&ti%ﬂ?g

‘optionally contaifisosthericiarishririediantivamxides Sytaprecatiaia velesiapahefisTypically, 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 aclds, phospholipids,
wetting agents, emulsifiers, surfactants, poloxamers, pluronics, and ion exchange
resins, and combinations thereof.



Suitably, the fluid medicament formulation herein has a viscosity of from 10 to 2000 rnF'as (10
to 2000 centipoise), particularly from 20 to 1000 rnPa.s (20 to 1000 centipoise), such as from
50 to 1000 mPa,s (50 to 1000 centipoise) at 25(cﬁ(§. 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.qg.
solution or suspension) may comprise one or more excipients. By the term "exciplenr, herein,
is meant substantially inert materials that are non-toxic and do not interact with other
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dextrins, and corp@idtRiiesaacddEnivativesstisesdiof; polyols, such as but not limited to sorbitol,
and combinations and derivatives thereof. Suitable organic and Inorganic salts include sodium

or calcium phospé“?{éﬁen&gmgit@&t%@%@r@@omi%iog}%m derivatives hessaiks,

Suitable polymers Include natural biodegradable protein polymers Incliding, but not limited
to, gelatin and cdRMBRESHBRSEAF B AVAGORYIRRALPLS RLASF YS&&B?@&? ble polysaccharide

polymers, including, but not limited to, chitin and starch, crosslinked starch and combinations

anddde_fiva}tives ]E@?[ﬁgfé %%éwm@méiﬂgamaﬁ&f@rﬁ&a@mm{ ;baf#%féiegtnbmam@t_ﬁmitwﬂ
to, derivatives of chitosan; and.synthetic biodegrada o) r | to,
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non-polar amino ggids, stHi¢hcamisnaioesandd aimbiaatiantharabiesbrativwshtter dubdSgrisdblde
Phospholipids InAUffndnc: HARARG, CBR PHBRIAARAN( RHORNRS 1af efosiHioBiR "iNGIe
agents, surfactants and/or emulsifiers include gum acam?, .

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 leuclne 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 derlvations 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 o-[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



25 cholesterol, fatty acids including combinations and derivatives thereof. Suitable
poloxarners and/or Pluronlcs include poloxamer 188, Pluronic(r) F-108,- and combinations
and derivations thereof, Suitable ion exchange resins Include ambedlte IR120 and
combinations and derivatives thereof; 30 Suitable sdfution formulations may comprise a
solubilising agent such as a surfactant. Suitable surfactants include
a-[4-(1,1,3,:3-tetramethylbutyl)phenylj-cohydroxypoly(oxy-1,2-ethanedlyl) 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 20 indicative of the average number of ethoxy repeating units in the

polymer (typicallyrateatine 6f iR pasisydarin@uwicificl) asrediallyetoimthe fd)raadglciiy,3-
tetramethylbutyl)gheng| %bm%ﬁt}@gﬁgéf?rg?&ﬂﬁhy% aé%%éefglﬂn%r%ﬁﬁ'a B {PPSHOWI S 3.

relative molecular weight of 3500-5 especially 4000-4700, particularly Tylcixapol. The
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(eg PEG 200) and l[g ﬁgg%gne I_)ég;)l; fugarsgsuch as}]ggﬁrosei de ethanol, Dextrose and
polyethylene eg(%F e’§ Eﬂﬁ%aré’ ﬁ"é’f fre ,oﬂavyﬁ& ar yodg\ﬁrao'gg.' Propylene glycol Is
preferably used in an amount of no more than 20%, especially no more than 10% and is most
preferably avoideslindisigeibatiohthanuidsdpec raali o \witpsd hediydroxythiadniginiggrotoanic
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e.g. around 1-5% view based on weight 0f formulation. le solution formulations may
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of the following components;: viscosity enhancing,agents; preservatives; nd?' ofonicit
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veegum, trag aodWEHOBAnEeRtANIRgdRIZgPib APRIVEIIN IRISEE. ME FoXgRRo SRRt adsat @
hydroxyethylcedlutosesreinixaon €.3-E0y, RAU0XDBNEH &), halyathylane ghycoisedlginatgght of
xanthyin gums, cagageanans and carbopols. Suitable preservatives Include quaternary
ammonium compounds (e.g. benzalkonium chloride, benzethonium chloride, cerimide and
cetylpyridiniurn chloride), mercurial agents (e.g. phenylmercurlc nitrate, phenylmercuric
acetate and thiméuishly solution formulations may also comprise solubllsing 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
components: 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
Sultable 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),



alcoholic agents (e.g" chlorobutanoi, phenylethyl alcohol and benzyl alcohol), antibacterial
esters (e,g, esters of para-hydroxybenzoic acid), cheiating agents such as disodiurn edetate
(EDTA) and other anti-microbial agents such as chlorhexidine, chloroaresol, sorbic acid and
Its salts and poiymyxin, Suitable isotonicity adjusting %ﬂ;ents act such as to achieve isotonicity
with body fluids (e.g, fluids of the nasal cavity), resulting in reduced levels of irritancy
associated with many nasal formulations. Examples of suitable Isotonicity adjusting agents
are sodium chloride, dextrose and calcium chloride. Suitable suspension formulations
comprise an aqueous suspension of particulate medicament and optionally suspending
agedr)ts, preier\{?ag)tlsbﬁﬁmetﬁg&@gqe@. Oégmé@m%ﬁa?\ﬂhgiﬂ?@eﬁl?héﬁ dke B}?ﬁﬁﬂ; |§IE)§>I€oI),
medicament suita S a /mass mean diameter ess.than refera etween
0101 1 cepermpoae R IE e SRR B AR R B, ol SRR S
achieved by techﬁﬁq@é%@ﬂﬁk?ﬂgtﬂﬁd%‘m&s)tﬁﬂ‘? SHEORHIEHEIRN sagRIHS 30°8 @tapierhexidine,
suspending agentblonctuekeihadisix wieie ind de ltalesand/ pelgmyxiiragacanth, bentonite,
methylcellulosg and polyethylene glycols, Suitable wetting agents function to wet the particles
of medicament to _facilitate dispersion thereof in the agueous phase of the composition.

Examples of wellitH @88 FRRIEN A IS (98018 A% HPRI 859 L DGEe S SRiRNISipdth body
Preferably, the wéltittsg Geg@nflisids hyfdtopHikisainoavityhicresuitingain, radutqstdfeblpf irritancy
polyoxyethylene g2@psarditarimangpieal (SHMIRHS ERepIas dedunt Fottplypp RAietRg)
Suitable preservaIa

_ s, nd dsgoniciiy Al SR dShIS. 816, A5 Asgiibed above in 30 refation
to solution formulations. passages such as rhinifis’e.qg. seasonal and perennial rhinitis as

well as other fdtal inflammatory conditions such as asthma, COPD and dermatitis. A suitable
dosing regime w@ilithbie feudhenpiaticfottuitnibaie clopigdhaauglubduaaesepension of particulate

medicament and optionally suspending agents, preservatives, wetting agents or
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, methylicellulose 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



5 subsequent to the nasal cavity being cleared. During inhalation the formulation would be
applied to one nostril while the other is manually compressed. This procedure would then be
repeated for the other nostril. Typically, one or twg inhalations per nostril would be
administered by the above procedure up to three fimes each day, ideally once daily. Each
dose, for example, may deliver 5p,g, 50pg, 10 100p9. 2001.tg or 2509 of active medicament.
The precise dosage is either known or readily ascertainable by those skilled in the art. 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, Aboulte, AAPLVIMAE!Y. o, SLASIARIAY paraARE MGk 4& REPBIdfer local
parameter or property is meant to include the exact para etei{]é;er H%réj@erty as well as

Immaterial deviafiBHETRLBRRRATIORSEHGARS PR MRS e AL &for dispensing a fluid

product having:- a dispensing outletfrom which the fluid product is dispensable, a supply of
the fluid product sssgigiRN&HtheNRIIRRIIUIN IS i IR QLRI NG M SNENFidgol iR ¢liemEieNg
an axisfrom a firgl POSION 1 3,3 Cond RASHOR ‘.’Vhi%ﬁ‘%%&?e%%r PHRULSI WY Rtk the
supply to be dlspense%lJ?rom the dispensing ouﬁeqs,’ an
would be applled to one nostril while the other is' manually compressed. This
procedure would then be repeated for the other nostril. Typically, one or two
inhalations per nostril would be administered by the above procedure up to three
times each day, ideally once daily. Each dose, for example, may deliver 5ug, 50ug,
10 100ug, 200ug or 250pg of active medicament. The preclse dosage is either known

or readlly ascertainable by those skilled in the art.

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.

i5
All usage hereln 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 finger-operable actuator membermounted for movement in an actuating direction which is
generally transverse to the axis, wherein the actuator member has at least one cam
surfaceand the dispensing member has at least one cam follower surface, wherein the
actuator member is movable in the actuating diretfon to cause the at least one cam surface
to bear against the at least one cam follower surface to force the at least one cam follower
surface to ride!®sr the cam surface to cam the dispensing member in the dispensing
direction from the first position to the second position, the at least one cam surface has a

commitment §gctio%9gﬁrﬁggeﬂ%§£@g@%gle to %?Mgngng é‘ﬁu?odﬁ‘&&ﬁ quﬁgs_gction,which IS

oriented at a second angle to xis which is greater than the first angle, whérein the device
is configured&HiePaRsMRIELUCh thalforR WBIEN 98 HidReBrdSHPRGD r surface
successively aislgplgwé thb 8ui proditnient and drive sections of the at least one cam surface, on
movement Ofathﬁp%‘ﬁ'éiﬁé%éﬂ%}ber in the arbainmolpdinm PraB it dreariadrgamber
from the first é)osnion f;o the §ectond .Posi{ion, and \c/i/herq}in th i@ stc g&\s%lse IS d%eléa%tfetﬂ Sﬁcf& that
a minimum ac)ﬁ'Jsating Greeds retired o b8 5%%?%&%5% R aClatSr Member to cause e at
least one carfregietiesureael te Pridispraseddredriia disRensiucaivitoats the drive section,

wherein the eommFdropaEERCHERNLAE SBBEAbRICONCAVahbaRRRSHitacadat e amractolvger
surface. 2’Trtﬁggﬁféiﬁ%@gﬁlﬁiHéjer%ﬂq(g@vm?qu%@%m section has a radius of curvature in
a -20mm, " 3. T

the range of about 5 device of claim 1 or 2, wherein the drive section has an
arcuate trans‘ﬂ'ﬂ?ﬂa'n the actuator member has at least one cam surface and the dispensing

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 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, 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
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 position, and
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,

wherein the commitment section presents a concavely arcuate surface to the cam

follower surface.

2, The device of claim 1, wherein the commitment section has a radius of

curvature in the range of about 5-20mm.



portioncontiguous with the commitment section. 4. The device of claim 3, wherein the
transition portion has a radius of curvature in the range of about 1-5mm. 5. The device of
claim 3 or 4, wherein the commitment section an?ihe transition portion have opposite arcuate
character. 6. The device of claim 5, wherein the Transition portion presents a convexly
arcuate surface to the cam follower surface. The device of any of claims 1 to 6, wherein he
drive sectiorBis arclisgede3iceIRs elaiice of $laiherrinihe diversectombartAe A LERI TR HPthe

drive sectiorpbawa oppossnagabasavth@iacwimindiaedigce of claim 8, wherein the drive
section presents a convexly arcuate surface to the cam follower surface. 10. The device of
any of claims 1 to 9, wherein the drive section has a first arcuate portionof a first radius of
curvaturecofftiguoUdd SvitRViFR A SiaRitmERE SLLSraPRIla s BYER Rt GRS RISH¥BIiG bus
with the firsttaecaate poationt tbasecond radius of curvaturethat is greater than the first radius
of curvature. 11. The device of claim 10 wherein the drive section consists of the first and

second arcuate portions. 12. lh deyice of claim 10 or 11, wherein the first te_portion
has a radiusgof curv ﬁi Vi ?Eﬁ'ﬂé)! Sf gb qer i ]rlrgr% .°°I%’.“ *H%ngg\%ckz}g OFe a?ﬁrr% Li%ni 0r 12,
wherein the Begiondaueqapegiertistatashaaeditis of curvature in the range of about 15-40mm.

6. The device of claim 5, wherein the transition portion presents a convexly

arcuate surface to the cam follower surface.
7. The device of any of claims 1 to 6, wherein the drive section is arcuate.

8. The device of claim 7, wherein the commitment section and the drive section

have opposite arcuate character.

9. The device of claim 8, wherein the drive section presents a convexly arcuate

surface to the cam follower surface.

10.  The device of any of claims 1 to 9, 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 curvature that is greater than the first radius of curvature.

1. The device of claim 10, wherein the drive section consists of the first and

second arcuate portions.

12. The device of claim 10 or 11, wherein the first arcuate portion has a radius of

curvature in the range of about 1-5mm.

13. The device of claim 10, 11 or 12, wherein the second arcuate portion has a

radius of curvature in the range of about 15-40mm.



14. The device of any of claims 10 to 13, wherein the commitment section has opposite

arcuate character to that of the first and second arcuaie portions of the drive section. 15. The
device of claim 14, wherein the first and second arcuate portions of the drive section presents
a convexly arcuate surface to the cam follower sudace. 15.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 greatdithanTitee deeickenfny OF clirasddlite H3.anbestithihpreraaitiperaftRioRHEein the

minimum acijpiéRgefareeate thdisctaneanat aboidt iko-4biNsetSnd b winyipertiinelainthd Ariudierein
the minimu%g&}gﬁting force is in the range of about 15-30N. 19,The device of any of the
preceding claims, wherein the first angle is in the range of about 2045°. 20. The device of any
of the preceding claims, wherein the second angle is in the range of about 40-60(c). 21. The
device of anyl®f thratatiagptldans 1whenemiththafilebahd reeaswh fotlalee petidic ofidhe

arcuate. 22.qhGe Ry nlan of R B CrAiRG SRl WheiiirSiqeir slpreaember is

mounted in the device for movement on an arcuate path in the actuating direction. 23. The
device of any of the preceding claims configured and arranged such that the first angle to the
axis become$8steefbe ds\ice atamitol hrepierading waims. tvasiel im goMmretnent seeiouisThe

device of anyf e RrRBeEHIAING senitaused abetantrieged grehettabihrestspindgingle to
the axis remains constant, or substantially constant, as the actuator member moves in the
actuating direction. _ . .

17.  The device of any of the preceding claims, wherein the minimum actuating force

is in the range of about 10-45N.

18. The device of claim 17, wherein the minimum actuating force is in the range of
about 15-30N.

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

20. The device of any of the preceding claims, wherein the second angle is in the
range of about 40-60°.

21.  The device of any of the preceding claims, wherein the at least one cam
follower surface is arcuate.

22.  The device of any of the preceding claims, wherein the actuator member is
mounted in the device for movement on an arcuate path in the actuating direction.

23.  The device of any of the preceding claims configured and arranged such that
the first angle to the axis becomes steeper as the actuator member moves in the
actuating direction.



25. 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. 26. The device of any of the preceding claims,
wherein the dispensing member is a dispensing &htainer in which the supply of the fluid
product is contained. 27. The device of claim 25 or 26, wherein the dispensing direction is an
upward directfon arftiarfietiest Mo ofHepieerdneheabE CRNMENGRE PBH HRERSSTSUsE. Hrple
device of clathe ZécwieeRinidh® ahicasisorarent wilereat, sorfaassisntisiyosadtavwaeds tha

upper end Ofaﬂiga%m%ﬂ%ggrﬁﬂ%gl?r?rfh%?a%umﬁgdrﬁﬂgﬁoﬂf claim 26, 27 or 28, wherein the

dispensing container has a pump which i1s 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 tfe actliatodevieenbiean\30f THeemiesddmgiciaimoniwherpiretwl mgjualaimeenbriréin the

actuator memppghisiths: SNStACHAIOMEIEbSS: o3%irs! R d@vicsopbaRR thadyacesingaglaims,
wherein the dispensin outle& iS in a npzzle sizeg and shaped ft [ ifnS{erti n into a body cavity.
h v o ey

32, The devicl BFRIEFRESAR ehepe e

2 18 Tor Insertion into & nostril of a human or
animal body. 33. The device of any of the preceding claims, wherein the fluid product is a

medicamentgb?? 34%@&5%@9wmefﬁbe@mg:e@hng,oi&i@rﬁﬂﬂﬂ%ﬂ@uglmprmpeorstains a
volume of fujlmedicameniarPYRINInSJEE SoMER.A salifid iisrela the fuid

medicament tlon comprises a glucocorticold compound selected from the group
consisting of ea, 9a-Difluorc--17a-(1- oxopropoxy)-11
e-hydroxy-1ed-metiipbl dexseanticzdtad 26 the i@:- dhereiar st ddisieasing Sifkstieorircinliesesd: ea,
9a-difluoro-1fad ek MR QF Yid dctuator member is a lower end thereof.

i-hydroxy-16amelhyl-3-oxci-androsta-14-diene-1713-carbothleic acid S-fluoromethyl ester;
and 6a,9aDifl uorol Ip-hyd roxy-16 th-methyl-17u-R4-methyl4, _
3-thiazoie-6-88rborV@ost§yiggxoclaim 27, wherein the at least one cam follower surface is

disposed towards an upper end of the dispensing member.

29. The device of claim 26, 27 or 28, 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. The device of any of the preceding claims, wherein the actuator member is the

sole actuator member.

31.  The device of any of the preceding claims, wherein the dispensing outlet is in a
nozzle sized and shaped for insertion into a body cavity.

32. The device of claim 31, wherein the nozzle is for insertion into a nostril of a

human or animal body.

33. The device of any of the preceding claims, wherein the fluid product is a

medicament.



androsta-1,4-diene--170-carbothioic acid S-fluoromethyl ester,

2

34. The device of any of the preceding claims, wherein the supply contains a
volume of fluid medicament formulation.

35.  The device of claim 34, wherein the fluid medicament formulation comprises a
glucocorticoid compound selected from the group consisting of 6a, 9a-Difluoro-17a-(1-
oxopropoxy)-11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17p-carbothioic  acid
S-fluoromethyl ester; 6a, 9a-difluoro-17a-{(2-furanylcarbonyl)oxy]-11p-hydroxy-16a-
methyl-3-oxo-androsta-1,4-diene-17p-carbothioic acid S-fluoromethyl ester; and 6a.,9a-
Difluoro-11B-hydroxy-16a-methyl-17o-[(4-methyl-1,3-thiazole-5-carbonyl)oxy]-3-oxo-

androsta-1,4-diene-17p-carbothioic acid S-fluoromethyl ester.



