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

i nstance a nedi canent, and is particularly, but not exclusively, concerned
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 atranged with a reservoir containing
several doses of a fluid formulation to be dispensed by 15 sequenti al
nmetered punp actuations. An exanple of a punp action spray is shown and

described in US patent No. ﬁi 4 qiggggﬁ%gggganualIy-operable
intra-nasal fluid nedicanen~m§L§%§§§g¥ﬁ$§ in WO A-03/ 095007, the
entire content of which is hereby 20 incorporated herein by reference, The
di spenser has, a housing which houses a fluid discharge device haying a
conpr essi on E&i%gﬁg%hﬁg@m@ a contai ner which contains the medi canent. The
housi ng has at | east one finger-operable side | ever which is novabl e
inwardly with.respect to the housing to .camthe container qpmandly“in t he
housi ng to‘%gﬂg mtﬁﬁ“dﬂWﬂ“ﬂﬁ’@%ﬂﬁ?é@?‘ﬁﬁgLghﬁwﬁwgdgggﬁop'FH@GHEWﬁcﬁnent out
of a punp st éuirl torodugh far atahcen ez nialicfmédte draus pgrticutargn emboditment
shown in Figy, .19 a and. 19b, a pair_of posed side | evers co-operate
wtha col | b fRekBe R ABierDrR e 2 ERRERO BHEScor ) ar or ovi des cam

foll ower surface which ride over cam surfaces of the | evers when the 30

| evers are npy ﬁ i.n rgL \ I cam fol |l ower surfaces conprise sections
whi ch are incgg‘%%%@@dpﬁ%%gxgﬁﬁg ngles to the direction (axis) of carn 2

novenent df¢ the fluid discharge device. The steeper sections provide the

di spenser w tlhtsawgﬁ)mnnkﬁagm&ﬁa& l:-ﬂrf'ﬁ{icl Iciril:Hn%thglrin ﬁﬁjﬁ ’I"Iu%m‘ﬁ:yqi:ﬂ??c%@:ee}%!ﬂi cation
of at least a mninmumfinger torce to the side levers wl he Tevars be
abl e to over goneaiher strdeperpocathe opploweion suft § deesec bi wits . toTheoumagni t ude

of this force., coupl ed i th Lbe.change. of..angl &.9f,dne,gam f ol l ower
surfaces to ?‘ he shal | ow\éMr("hséiI(:'p ﬁ&i‘hs_,’aﬂqér_lg cait'é_?ﬂ?h@t' ?’2%1‘:‘%%'@33 g‘l“’li“g\\é,\@” rapidly
over the camcpaldioner seurflaceseontde at Rgicstieapekiticamo did diverensed flage
sections are ;eNEEAUTendBRICHY MRV ARG, T k&hbabhe, somprasshan.Qf the
conpressioﬁ ﬁuﬁﬁJand gtoﬁisgvpgn d% tﬁe nedfcangnf. > B ﬁﬁ%”%ptgL

is shown and described in US patent No. 4,946,009,

A hand-held, manually-operable intra-nasal fluid medicament dispenser is
disclosed in WO-A-03/095007, the entire content of which is heraby
20 incorporated herein by reference.  The dispenser has a housing which
houses a fluid discharge device having a compraession pump mounted on a
container which containg the medicament. The housing has at least one
fingar-cparable side lever which is movable inwardly with respect to (he
housing to carm the container upwardly in the housing to cause the pump
2% Lo compress and pump a dose of the medicament out of a pump stem
through e nasal nozzie of the housing,  In an embodiment shown in
Figures 149, 19 and 19b, a pair of opposed side levers co-operaie with &
cotlar mounted on the neck of the container. The coliar provides cam
followaer surfacos which rde over cam suifaces of the levers when e
3o levaers are moved inwardly, The cam follower surfaces comprise sections

which are inclined at different angles to the direction (axis) of cam



10 The aimof the present invention is to provide inprovenents to fluid

di spensi ng devices, in particular those for intra-nasal use and/or those
operated with side-actuators. 15 Summary of the Invention According to the
present invention there is provided a fluid di spensing device according to
claim11 hereof, a fluid dispensing devicezaccording to claim 30 hereof, a
fluid dispensing device according to claim37 hereof, a 20 fluid di spenser

according to claim42 hereof, a set according_to clai rrJ"48 hereof, and a
fluid di spenseevarestdifigetidididsehasge eviss TR SEeFPFRGIES e vidiethe

I nvention areg; far | N, t her. .cl al.ng.her gpf ke THErdLr B

"fi nger-operaddggénbﬁgawgt%paergﬁwgﬁigﬁcggtﬁgnmrof the fi nger or t’hunJoy, g
conbi nat i ons dpeicetbn of at ldagixatinisam (eggr farcaduline gide heverspaili gm ) .

DPLCLY, IRt PR By Lol Byl MBS Sl Bcboseflysd O
whi ch presentansadiialiceot Bas forfe, feauprid Wahathseahkangwondesgid pf tiee cam
follower surfaces to the shallower sections, ensures that each lever slides
rapidly over the cam follower surfaces once the steeper cam follower
surface sections are overcome thereby providing for reliable compression
of the compression pump and atomisation of the medicament.
10
The aim of the present invention is to provide improvements to fluid
dispensing devices, in particufar those for intra-nasal use and/or those

operated with side-actuators,

1.5 Summary of the Invention

According to the present invention there is provided a fluid dispensing
device according to claim 1 hereof, a fluid dispensing device according to
claim 30 hereof, a fluid dispensing device according to claim 37 hereof, a
20 fluid dispenser according to claim 42 hereof, a set according to claim 48

hereof, and a fluid dispenser according to claim 52 hereof.
Usefu| features of the invention are set forth in the other claims hereof.

21 The term “finger-operable” means operable by action of the finger or
thumb, oF combinations thereof, of a typical user (e.g. an adult or child
patient).

Typically, the minimum actuating force is i e rangs o 5w 30N,

30 more typicalty from 10 to 25N, Such values tend to correspond fo a force

which presents a suitable ‘barrier force’ to a weak, nondescript or



uni nt ended finger novenent whilst readily being overcone by the determ ned
finger (or thunb) action of a user. It will be appreciated that If the
device is designed for use by a child or elderly patient it nay have a

| ower m ni mrum actuating force than that designed for adult usage..ldeally,
particularly for nedicinal use, the dispenser of the invention dispenses
net ered doses of the fluid product. | deal |y, the dispenser is
configured and arranged to di spense each close of in the fluid product as
an atom sed spray. Suitably, the fluid dispenser of the invention
incorporates a punp to punp the fluid product dose fromthe di spenser. The

punp nay conprise a pre-conpression punp, such as the VP3 or VP7 nodel, or
a nodified 15NErEHeH fimgaresrovarasir AYF @28y \E‘Fiagsoéﬁm‘?yﬁ \c(‘é’l I 5’2 such

pre conpr eSSlo%chHP@ n%'&;@l wmm{d)muw@fwashn aat) ng:nmﬁb@@l@d%mpit astic:)
cont ai ner capable of ho ng 8-50nl o ch%my h actuation w ||
Mi

typ| cal Iy delthgefevis. 'imﬂ.@lr‘fd fﬁhrutbf-é’m ‘ér‘-l‘vj 8 liat'%?t If I‘??—)‘Wf PR{%® pr oduct

(i.e. a m%‘ten&ﬂerdﬁﬁ%@ﬂ%ctm”@%lc.cé%hﬁ thied@figiel foypidarlUspgeapabl e of
prOV|d|ng at 20 least 50 (e.g. 60 or 100) netered doses. Ot her suitable

di spensi ng tont ai ners include those sold by Erich Pfeiffer Gwfl,

Rexam Sof ab apédaigai parfeahaiyn 1@a|rxﬁ@d“cz@1fbbk,(, 2ehdalisgdiecavdi danmw@limdoubt
t he vari ous aspects of the |nvent|on csn ﬁgc nodi fied to incorporate the

ot her aspect SgENgRS MRSt 4058 FP@ UG PTPAE ot her aspect s. Furt her
aspects and features of the invention are set forth in the following 30

fgsf[,'ep;'cggnﬁgﬁ@f'yngﬁa%%ﬁgfﬂb&%‘ngﬁ% and glrt]"gnqc:c}lfndfsgeme LchPWZléSQ* orfef erence

10 the fluid product as an atormised spray.

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 maodified
15 version thereof, manufactured by Valois SA, Typically, such pre-
compression pumps are lypically used with a bottle (glass or plastic)
container capable of holding 8-50ml of a fluid product, Each actuation will
typically defiver 25-150u, particularly 50-100ul, of the fluid product (i.e. a
metered dose) and the device Is therefore typlcally capable of providing at

20 least 50 (e.g., 60 or 100) metered doses.

Other suitable dispensing containers Inciude those sold by krich Pfeiffer

GimbH, Rexam-Sofab and Saint-Cobain Calmar Gmbi,

s For the avoldance of doubt, the various aspects of the invention can boe
smodified to Incorporate the other aspects or one or maore features of the

otiher as pects,

Furtier aspects and features of the invention aré st 1ol i the Tollovwing
30 description of an exemplary embodiment of the invention made with

raferance to the accompanying drawings.



4 Brief Description of the Drawings Figure 1 is a side view of a fl
di spensi ng device of the Invention, Figure 2 Is a |ongitudinal secti
view of the dispenser, Figure 3 is a partial |ongitudinal sectional
t he dispenser. 10 Figure 4 is an enlarged view of area Ain Figure 3.
Figure 5 is an enlarged view of area B in Figure 3. Figure 6 is

fragnentary,

enl arged underneath plan view of a nozzle of is the flu

di spensi ng device nmounted in a housing of the device. Figure 7Ais a
schematic plan view of an actuator |every of the fluid dispensing device. 20
Figure 713 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 schenmatic

representation of a guide nechanismof the fluid 25 di spensing devi ce,

Figure 10 is

present a car

20

30

ﬂqp? oﬁipgﬁ ‘6'f B Bﬁmﬁﬂ‘@a of a pair of beaks of the |ever
Figure 1 is a side view of a fluid dispensing device of the Invention,

Figure 2 is a longltudinal sectional view of the dispenser,

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

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

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

Figure 6 is a fragmentary, enfarged underneath plan view of a nozzie of

i the fluid dispensing device mounted in a housing of the device.

Figure 7A is a schematic plan view of an actuator lever of the fiuid

dispansging device.

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 3 15 a schematic representation of a guide mechanism of the fluid

»odlspansing device,

Figure 10015 an enlarged view of one of & pair of beaks of the lever which

present a cam profile,

Figure $1 05 a fragmentary, schematic view of the lever in an outward

position relative to the housing of the fluid dispensing device,

ui d
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a
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Det ai |l ed Description of the Exenplary Enbodi nent of the Invention Figures 1
to 11 show a fluid dispensing device 1405 for spraying a fluid Into a nasal
cavity of a human user which is in accordance with the Present |nvention.
The fluid dispensing device 1405 conprises a plastics housing 1409 (e, g. of
ABS), a nozzle 1411 for Insertion into the nasal cavity at an upper end 10
of the housing 1409 and a fluid discharge device 1408 housed within the
housi ng 1409 for reciprocal 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 1.409, its longitudinal axis X-Xis in-line wth the nozzle
1411 The. outer surface, or a part of the outer surface, of the nozzle
1411 can be made from a soft-touch plastics naterial. However, in this
enbodi ment t [ B RR%E R ﬁQHH&Q The fluid

di schar ge de@?égmghggﬁaﬁﬁ%nfgéggggégﬁ%gwﬂgbw%ﬁg] Tor sforlng enough of the
fluid for multiple netered doses thereof to be dlspensed and a conpression

punp 1429 ”D%Lﬁ{éa oned N S %‘ ASH &.ﬁ%ﬂmn@@e@e@tms%r %ﬂ@llﬁglﬁla”ﬁﬂﬂ froma

transl ucent transparent plastics material, althou It wi be apparent
that it coul det@ednﬁé@lf%fmﬁvwhé\r hpgary el YR N (36 Wé%‘&?‘"eri’t””hd{‘érlals
such as gl as Jhﬁ k429 has a suction inlet 1461, in the formof a dip
tube, l|ocate e contai ner 1430 and a discharge outlet: 1.463, in
the formof a punp sten1 for transferring fluid fromthe punp 1429 to the

nozzle 1411, 11 ﬁuw%%d%.mw@@ lhgatdb@%ﬂﬁéﬁlcﬂﬂlabﬁcsﬁlhtf)umlgg?rMQQe(re@gp' e means

1420 to apply a force to tHe container I n %aﬁlrectlon which is
transverse t&fﬁﬁgﬂb@NGW?Uﬁﬂﬂéqf%xm§m%m%'”¥hﬁ§3ﬂ? SHERS AL PBWEREES t he
cont ai ner 1AW Lh@Vl'ﬁftﬂﬁ‘\qt heomesd! £ I&ﬂilédlséﬂe@@@ c,k,bﬂelmm h@tﬁbel&hltml HeX- X S0
as to actuate the p W% 1429. The gﬁ Fera PE | hg formof a
| ever 1420 (éwwwﬂﬁ 5 “’pi‘\iﬁ%’ﬁﬂ”)}'%“‘ algnarit LSO BaleF 8l 1
housi ng 1409 saadramrapged tQ;apwﬂmmqmeuhﬁd@@ﬁhakﬁeﬁeﬁé£®4s@Lﬁ&xkamurge t he
contai ner 3. 430 towar ds t he nozzLe 14%% en thg lever 1420 ] pivoted
i nwardly by AN 1 iSE Iy fll/WdeI“‘ NERHREEL axis s In-Tine e nozzle

1411,

15
The outer surface, or a part of the outer surface, of the nozzle 1411 can
be made from a soft-touch plastics material. HMowever, in this

embodiment the nozzle 1411 is made from polypropylene (PP).

20 The fluld discharge device 1408 comprises a container 1430, for storing
anough of the fiuid for multiple metered doses thersof to be dispensed,
and a compression pump 1429 mounted on the container 1430, The
container 1430 is made from a translucent or transparent plastics
matarial, although i€ will be apparent that it could be made from other

we transiucent or transnarent materials, such as glass. Tha pump 1429 has g
suction indel 1461, In the form of a dip tube, located within the container
1430 and a discharge outlet 1463, in the form of & pump stam, for

transferving fiuid from the pump 1429 to the nozzle 1411,

20 The houwsing 1409 s provided with a window 1450 through which the level

of the Auid in the container 1430 can be chacked.



A protective end cap 1407 is provided for protection of the nozzle 1411.
First and second | ugs 1449a, 1449b project fromthe protective end cap 1407
for receipt within suitably arranged channels 1451a, 1451b provided 15

wi thin the housing 1409 such as to allow secure attachnent of the end cap
1407 to the housing 1409. Wen so-received, first lug 1449a further
interferes with novenent of |ever 1420 such as to prevent actuation (i.e.
to | ock novenent) of the | ever 1420 when the end cap 1407 and | ugs 1449a,
14491) are in place (i,e, in the nozzle covered position). 20 The end cap
1407 al so has a protruding stopper 1460 which has a convex, resilient end
form 1461 arranged for sealing engagenent with the dlspenS|ng orifice 1415
of the nozzle 1411 so as provide an essentially airtight seal to nozzle

orifice 1415&%\&3%& meogL}né(a%i %.glggtyma@&gﬂg ?ca‘?‘%armeﬂgéﬂ%u%o%&@@% t&ﬂﬁ&y' sin

pl ace. The erial as the housing,
e.g. a plasta di@*caaltoetll@lcpntﬁ:ﬂh(ﬁ -ab#30 ABS directien wivdamg@nssise npeihget i on

wi th one of g @@LW.@@ SR | OURE BHLBGRSHAD blViethBling: Gobbar 1490

(e.g. of acetd nd the nec fthe cont al ner
appreci at ed tthatrds thaeweyis fdicaold the (endhswcirm isxld - ﬁ“ar@§vt@r@:é%%0t o t he

| ongi tudinal g8 &5 %4496, THE ol fua- S Eargss AeYieRrA08) 1aRpliseg to the
| ever 1420 resuﬂ% & 'Cam ol '8 aces 2 riding over the cam
surfaces 142Zetherfek§S)y reﬂsuitcﬁllyr@nhactapmw lrp'ee geAtto the ougng dgoP ed

| ongi t udi nal dg-g;}(r'?q ?4@1.:1&&3} el Wil S $h8H 96 Aa¥i gltﬁ@%ont%%u “Lf-@ér e

detail, the b ocat ed at the upper_en I'ever 1420 on
opposi te si ddewehdsr &lod noveleplahl wilen, 11’[@16’\@;);ﬂé’rr’oeﬁdi?'(w““‘{dh@‘/‘il%@'ér|3\14’20 has a
U shaped 0SS Rown in Figure 7A. The beaks 1.42:1. straddle
opposed sﬁ eiﬁéfgqhggpﬁhﬁﬁuﬁlscharge devi ce 1408 for cooperation wit the
dianetrically opposed camfoll ower surfaces 1492 on

A protective end cap 1407 is provided for protection of the nozzle 1411,
First and second tugs 144%9a, 14490 project from the protective end cap
1407 for receipt within suitably arranged channels 1451a, 1451b provided

15 within the housing 1409 such as to allow secure attachment of the end
cap 1407 to the housing 1409, When so-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
144%a, 14490 are in place (i.e. in the nozzle covered position).

20
The end cap 1407 also has a protruding stopper 1460 which has a convex,
resilient end form 1461 arranged for sealing engagement with the
dispensing orifice 1415 of the nozzle 1411 so as provide an essentially
atrtight seal to nozzie orifice 1435 to prevent fluid drain bacle when the

shopmoe LA iy iy slace,

The end cap is suitably made from the same material ag the housing, o.g.

o plastics material, suitably ABS.

500 As will be understood by reference to Figures 3, 5 and 7A, the lever 1420

Mas @ nair of bosks or noses 1421 which each present a cam surface 1422



15 the collar 1490. Noting that the fluid di spensing device 1405 only has
one actuator |ever 1.420, the use of a pair of beaks 1421 inproves the
ability of the lever 1420 to camthe fluid di scharge device 1408 upwardly
along its longitudinal axis X-X. 20 Each cam surface 1422 of the |ever 1420
has a vari abl e nmechanical ratio arranged such that until a pre-determ ned
force is applied to the lever 1420 no significant force is transferred to
the container 1430. In nore detail, each cam surface 1422 has a conmm t ment
portion 1423a which is inclined at a firrst angle to the | ongitudinal axis
X-X of the fluid discharge 25 is device 1408 and a drive portion 1423b

inclined to the longitudinal axis X-X secondﬁgq&g& m¢|ch IS ?rga%Q% t han

the first angl@NgeAdof ingraging With Reuiee hair JOHMIE subiares i fatel y 20,

and is sui tal@:'rywuedtdwar@nge QforapRp X TRERNY 2 %ﬁa@unmmcenam toalthy appr ox.

2.0-26", even nore sultab I%_ONﬁrox 22- 26, The econ X Pe in the
4

range of apprBRiatately#3030 0Des @ppeasidfed ppkbx

sui t abl yappr%bs&%tmn@ fasteireee, tyhene aanPllﬁMhﬁﬂ fcpcnmex-m dfnLHict aflliy appl i ed
to the lever 1420 it | s applied substantiall |tud|nal

axis X-X of> {hEhprqn dicenfgcﬁapﬁb 2FRURS 01 Hiss 1Y @‘E‘TE‘{) u&ﬁv@g :%q]“br%

converted i nt@lAvdorgeraakbongidheridinggotadingl cani suexeofiahe tﬁ:lnrtﬂzﬂjej

di scharge devi ce 1408 and so is the tat c fri tIQ et.ween,,t nm t nent
o1 anaC 145555867 e BBGRE MOBT AR Enal o dn S e Gee T

sufficient teummttehmctdsideyers 1420 effectively stationary. However, when
a predetermned load is applied to the |l ever 1420 the static friction is
overconme and the camfollower surfaces 1492 start riding on the commtnent

portions 1423a.m3¢ ch:lenLm@@c@a{mﬁehlmmaw faaces e eneaxfrtht h@wﬁ,rnd of
the comm tme ardon crea i nation

t
surfaces to tdg I%h&PPhHV §|05}P%“¥’ PHD%BHBNHQW( H”MAL‘deL1L ﬁﬁitude of
the force benmgoa@m}med<3ﬂ$uﬁeso$mabdtheaﬁﬁﬂhﬁﬂhh@W@qmsUﬁ¥adé@ Ie5t

suddenly sli gg _t o b'éd( H:Jat (qg ( i (J LPW(I, ggp{ﬂ:‘éﬂﬁﬂls%cld'iz’?gicéf%% ng be

cont ai ner pld Yy~ towa 116 actiuate the
conpre33|on mmnpnufhms eﬂsuﬂ&swmhmu?gheppmnpcmm mhbycactidatedlahewn

sufficient f ?F&?fpp ﬁ(’j‘%?@% ga%&&% 1&@%&%&3%5 NG RO LAY 1ok AR

effective’ spré
actuator lever 1420, the use of a pair of beaks 1421 improves the ability

of the lever 1420 to cam the fluid discharge device 1408 upwardly along
its longitudinal axis X-X,

20 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 is transferred to the container 1430, 1In more
detail, each cam surface 1422 hag a commitment portion 1423a which ig
inclined at a first angle to the longitudinal axis X-X of the fiuld discharge

28 device 1408 and a drive portion 14230 inclined to the longiudinal sxis X-
Xoat s sccond angle which s greater than the frstoangle, The Arst angle
should e no less than approximately 20% and is suitably in the range of
approximately 20-35°, more suitably approx. 20-206%, even more suitably
appros. 22-26% The second angle may De 0 Whe rangs of approxiniely

20 40-60°, suitably apprax, 40-507, more suitably approx. 459,



Referring to Figure 1.0, it will be seen that the comm tnent portions 1423a
are planar sections of the camsurfaces 1.422., whereas the drive portions
1423b are arcuate. More specifically, the drive portions 1423b have a short
rounded transition section 1,423c contiguous with the assoctiated 25

comm tment portion 1423a. The transition sections 1.423c have a radius of
curvature RL. which is greater than the radius of curvature R2 of the

remai nder of tile drive portion 1423b, which radius R2 is constant over the
| ength of the remainder of the drive pomgtion 1423b. The transition portions
1423c snooth the transfer of the camfollower surfaces 1429 30 fromthe

comm tment portions 1423a of the cam surfaces 1422 to,the 9 | ve_portions
1423b. They ahe@'@dudernarnNgbforeh s bl fr‘ﬁ”s)’u"f‘i?é@é ‘C’ﬂi‘fge"ﬁﬂﬁ% LR s
enbodi ment i g ﬁ%%u%fs@@nuﬁm|:%rR%lWSLcﬁlQi@@tloQ@mlnmoaﬂt helxess, Lh@tﬂnﬁﬂ radii
coul d be used as wil|l be appreciated hy erson. in

art
Referring to derpiee QQV*Pﬁel ang| Y'b'\k@l“ys"tﬁ ff%l*é@s'sl e8Pt ?icédges of

di anetri cal | mmgﬁw@n@n‘g@mm%sx 1498 an filitedptieate alevhdk! moamg@&olo Thi s
makes riding of "the camfo]l ower faces 14§2 on thﬁﬁ?g @‘t ces 1422
ée e

easier, and HNSB“WEUUE%%”MB@WVWQ VHB”F%%H cRIVENY caks

1421 and the cam follower surfaces 1492 is sufficient to maintain the
lever 1420 effectlvely stationary. However, when a pre-cdetermined load
is applied to the lever 1420 the static friction is overcome and the cam
follower surfaces 1492 start riding on the commitment portions 1423a.

10
When the cam follower surfaces 1492 reach the end of the commitment
portions 1423a, the increase in inclination of the cam surfaces lo the
longitucdinal axis X-X in combination with the magnitude of the tforce being
applied ensures that the cam follower surfaces 1490 suddenly slide rapidly

15 along the drive portions 1423b causing the container 1430 to be moved
rapidly towards the nozzle 1411 to actuate the compression pump. This
ensures that the pump is only actuated when sufficient force is being
applied to guarantee the production of an effective spray from the nozzle
1411.

20
Referring to Figure 10, it will be sgan that the commitment portions 142354
are planar sections of the cam surfaces 1422, whereas the drive portions
14230 ave arcuate. More specifically, the drive portions 1423h have a
short rounded transition section 1423c contiguous with the associated

2n commitiment portion 142%a, The transition sections 1423¢ have a radiug
of curvature R which is grester than the radios of corvature B2 of the
remaincder of the drive portion 1423b, which radius R2 {s constant over
the length of the remainder of the drive portion 1423b. The transition

oy

portions 14230 smootn the transter of the cam folower sufacss 1429

30 from the commitment portions 1423s of the cam surfaces 1422 to the



As shown in Figures 5 and 10, the beaks 1.421 have a tip which forns a
cradl e 1424 for the enbossnents 1493 On the collar 1490 of the fluid 3.5
di scharge device 1408 to rest on. The cradl es 1424 present a support
surface 1424a which extends transversely to the |ongitudinal axis X-X on
whi ch the enbossnents 1493 can be supported. The cradles 1424 act as a
back-stop for the fluid discharge device 1408 insofar as preventing the
fluid di scharge device 1408 novi ng downwardly beyond the point at which 20
the cradl es 1424 engage with the enbossnents :1.493, As will be seen from
Figure 5, this ensures that the cam fol |l ower surfaces 1492 are aligned with
t he conn1tnent portion 1423a of the cam surfaces 14§§ . tlng t.hat the

| evel .' 1. 426[ipewm§0namm?tﬂw Thewialso b@%ﬁp\“’éé?“&@ tHeataRs SUraGEs | -

lover 1. 120 ﬁ ol 3s: inwardly the inclined ;single which the planar

conmi t ment s p Ffions :1423a nake with the Iongitudinal axi s
Xii>(1)(sicc.prn(3iii smaller (.;:tficiper) thereby increasing the

rosi staiice gf g@euﬁ ubﬁwghﬁﬁgﬁgg@ QGSM§Q§n&AO&hﬂ@ Rei mg &t R5mes
upwardly. 2.

| ongi tudi nal axis X-X remain Wﬁp@ SgITe
subst anti ald wmmﬁmam oténgrtrhémrévéqﬂ ey 2gedi w6t W RRaFRATSE y the”
specifically L, the | ever 1420 pivots inwardly the point on
t he section R{ﬁgﬂitﬁﬁ&bghg%Tﬁﬁon 1423b having the radius of curvature R2

which is in contact with 5 the camfollower surface 1492 noves up the cam

surface 1422. RefdP8NY AR, %é%@%muamrtsm@c@%\amgurmeqmnam spgestt makes
with the |ongitudi

X-X remai ns the %%? F @ant é bhe sane,
as the | ever DIJQ@”@?"’W“&’ @1?1%#‘&?“{36%{8%@ M profhe BIRERaP %f& “Pce 1408
to spray a Mﬁa@rﬁﬂlcgﬂﬁﬁjl% of e fckki %@Wmmfcé@rmm@mwzdm TAifscesThi s 10

feature neans the reSistance to the dng E f the | ever 1420
never |ncrea§é§?aﬁ%é¥ PFHE YEMTRUTER VISR ﬁé%“ﬁé‘ﬁLdvgkgﬁﬁe as woul d be

the case if the drive portion 1423b were a planar surface since its angle

to the longitudinal axis X-X woul d th?n |n eas S, th Ie]%m €4§k‘ ivots
vardly.  ThevafreEntiGHE 1 88¢ Lhed BTG Carh bl ot PP oG ChE

operator receiy@s sSMOtbr tastdheodseeshaciadr om ttlheudEWI UL oA 0Be Whiih t he
ot or e doke BICTERE FISUIE bf DAdEt 1B G HA 2o e s Pragpnt ¥ SubhrePr ey @
surface 1424a which extends transversely to the longitudinal axls X-X on
which the embossments 1493 can be supported. The cradles 1424 act as
a back-stop for the fluid discharge device 1408 insofar as preventing thae
fluid discharge device 1408 moving downwardly beyond the point at which
ny the cradles 1424 engage with the embossments 1493, As will be seen
from Figure 5, this ensures that the cam follower surfaces 1492 are

aligned with the commitment portion 1423a of the cam surfaces 1422,

Noting that the lever 1420 pivots inwardly, it will be appreclated that as
an the tover 1420 plvets inwardly the inclined angle which the planar
commitment portions 1423a mabke with the fongitu cinal axis M heromes
smaller (steaper) thereby increasing the resistance of the tuid dischargo

device 1408 to being cammad upwardty.

30 However, the arcuate natdre of the drive portions 1423b, in particuiar that

part after the transition section 1423c¢, 1s such that the Inclined angle



To use the fluid dispensing device 1405 a user first has to renove the
protective cap 1407 thereby unsealing the nozzle orifice 1415 by renoving
the stopper end 1.460 therefrom The user then grasps the fluid dispensing
device :1.405 and places a thunb and/or finger on the |lever 1120. Provi ded
that only a light pressure is applied to the lever 1420 no fluid will be
di scharged and the user is able to manoeuvre the di spensing nozzle 1411 of
tine fluid dispensing device 1405 into one of Lheir nosirilS SOti"kd4i: :o
the fluid is able to be dispensed into {he nasal cavity. |[If the user then
squeezes the lever 1.420 inwards with increasing force the threshold force
defined by the interaction of the Camfollower surfaces 1492 with the
conmmi t ment punﬁmsnsﬂﬂdﬁedoogﬂwﬁéﬂcdﬁﬁ§&%fEHB@“E@Q?Eﬁg“bvﬂrﬁ et ting in

t he cont ai ne 39 bqgmgw \Q%q 2R Eijaté qymrgg, thg- QSSlQQ;Z{deﬁy,].éd;Lﬂ@ act uate
t he punp 142 spens l'uid t di sp en5|n9%Pr|f|ce

rel ease of thieaimseismdreelapﬁ)m @ﬂloﬁﬁlﬂwdiye\)“@rpclﬂtz@' he Spe ¢t ﬁl"F’égla\’l% by its
internal ret nhcﬁP&hf‘ﬂ; Hv%gqowh&raﬁok%\«e&arwwhama i$ eRkosEt MgHh1465

(Figure 2) acts agaln ousi ng i nner wal | 1467to Jﬁﬁzt e | ever
1420 to its rtlecgtc,dp'o@ltqvaﬂ sHoaEe i19OR; Q’W@% 4P {tRE G SHHGCE . Suat i ng

procedure Cafgngl}e@hm %‘?&;.ﬁdw%!s gﬁhﬂc%lﬂp Edﬂﬂqtﬂ Wothti Midae mntmner

1. 430 has been Foviever one dosCl S of fluid are_ normally
admi ni st er ed Ifa‘tgi‘falduri&rlr@wﬂ?é%ﬂ“ﬁmﬁg‘ﬁt‘(B‘Cﬁaﬂl?egr 5“%?1’“93”‘&%“@%%' F5E t he

| ateral forc i V; 1420 caBRldceshd Putdhaiskchangd de\$ic¢1a|r4@e devi ce
1408, and to?ca%éhdiéd‘m Eﬁg{!lgaiﬁi}va 3 gcerrent u., UEBW Lw d di sc{: ge evi ce

1. 408 in resporveat Hetded dors OBbB?dM"é)er e 1ozdh S r of

di ametri cal| y@%ppsﬁ‘&ns,t {mﬁkﬁwéﬂa% 46 %“Lﬁb BBy cﬁh’kamg&{hlpaa“rlaiel ebet o the
| ongi tudi nal axis X-X. These tracks 1469 are provi sgnent s

1493. Each trideR naey ‘H'é'éj‘**él‘“ﬁf @ﬁﬁél”‘%ﬁé’ﬂéﬂé'tm sﬁ*ntﬂfb(eqﬂé f‘n ?&Sfé?' “gui di ng

of the trackg;1y46R PAlPCONRI FNEAL afye oirabh yl-rﬁ’%tnewdrm@ plannemauf’&@tﬁ?
presented on the inner surface of tt]e hOUSI ng qq " e, fluid,
di schar ge devi'ké 1S 408§ o the jongitudinal axis X Wm "mn mumm '. €

lover 1420 pivols inwardly,

15
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 cause the fluid discharge device 1408 to spray a
metered dose of the fluid product from the nozzie 1411.

20
To use the fluid dispensing device 1405 a user first has to remove the
protective cap 1407 thereby unsealing the nozzle orifice 1415 by
ramoving the stopper end 1460 therefrom. The user then grasps the fluid
dispensing device 1405 and places a thumb and/or finger on the lever

w1,

Provided that onrly a Hght pressure s applied to the jever 1420 no fluid will
[2e2 c:li:;-:(::l'wn--gc:cl and the user is able to manoceuvre the dispensing nozzie
1401 of the fluid dispensing device 1405 inte one of the Mt 50 el

20 the fluid is able to be dispensed into the nasal cavity.



25inserted into the housing 1.409 through an (lower) opening 1.471. inits
| ower end, which | ower opening 1471. h.3 subsequently closed with a cap
1412. ft will also be appreciated that the track-runner mechani sm positions
the collar :149C) in the correct angular orientation about the odinal axis
X Xso tfier.2.:3i-n follower surfaces 1402 fa cc: the 20 surfaces 1422.
12 I n use, the tracks 1469 ride on the runners 1467 when the | ever 1420
overconmes the threshold force provided by the commtnent portions 1423a of
the cam surfaces 1,422. As will be appreciated, the co-operation of the
tracks 1469 with the runners 1467 prevents rotation of the collar 5 1490 in

t he housi ng 1409. ddition to t e tr l.so..has a
sheath 1473 ftbihg H@rﬁﬁ% SQE‘%‘:‘@% ﬂtfﬁp}?ﬁﬁggﬁ ﬁhﬁnﬁpéafs ﬂ'{g @néeaHﬁ nner
hol | ow post lﬂ?@h@fd tdree HRERLS tl\fllﬂxellmweuﬂ:dm a)frldJlZfZ'].cﬂT‘JOflCDﬂib‘&El passage 1477
I's formed. As

S n 14 c

| over wi dened 4@& ‘f"Nﬂﬁhéfwt”Pf@%mﬁmel?o'ﬁ'QQEa]g% Eﬂeilbﬁ “f raﬁ‘gﬁghgn%lfn‘ferference
ft {t will t hﬁ{eﬁécﬁﬁ@r&@u&@ﬁﬁQﬁMCﬁ?iﬁmhauq?h@epwwﬁémpiﬂi%@wmﬁialms 1490
stationary in the ho e con r
are tr ans?/a‘t W 4diSnaf Elfy"‘gf'ct%%“ﬁ SV8r PYYBY, 16}len“?'e rfdn %C%ggrgpgt ﬁgehﬁ{overrent
bet vveizzghe kb aoRtmi mqrmcmilmrulum ﬁcalagst bhet1q:)pn¢bbstteapphddnt0t ﬁ]@sleMalyh t hed

u i s conpresse Qs u char ge
Fh?gugh t he dﬁh%PQFeWWiaéﬁf?%%o“¥ﬁ€q88ﬂP8f“§8§ E”mé M?iggefog&%ﬁggklong
fromthe nofzz:ll-:ﬁoomms‘m Ognf l.ﬁlﬁth dtdathgriema of whid oils Ia@ﬂlnlsa@sfa?gawmmm’?l? '2I'8e
comi t ment feat on the le r i r s
suf fici ent fd’?’a}gﬁ'g?rfé%& r](‘ﬁnthS ﬁrl%? %Q%bér% uipqg?"ruh%%towgnﬁo@%hq P%l.

10 3and b

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

are normally administered at o 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 fluid discharge device 1408 in response to the
lever operation, the collar 1490 has a pair of diametrically opposed, tracks
20 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
surface of the housing 1409, when the fluid discharge device 1408 is
g inserted into the housing 1409 through an (lower) opening 1471 in its
iower end, which lower opening 1471 is subseauently closed with @ cap
1472, It will also be appreciated that the ack-runmer mechanism
positions the collar 1420 in the correct angular orientation about the
longituding! axis WX so Uhat the cam follower swrfoces 1494 face the com

a0 osurfaces 1422,



As shown in Figure 8, the nozzle :1,41.1 in this enthodinerit is fornmed as
a separate part fromthe housing 1409. This has advantages when the fluid
product being dispensed is a nedi canment because this isolates the only
part. of the device that cones into contact with the rnedi canent.
Accordingly, tei.iting of the ;)hai-rnaceutical performance O the nozzle
1411 can be conducted w thout the need for the housing 1409. So, once the
nozzle 1411 is conplete, testing of it can begin while the devel opnent arid

design of the housing 1409 continues. -fi4erelOl(...: Weft:: no hold or) 30
in the device devel opnent, as would be the case if the nozzle 1411 mere
integrally formed with the housing 1409. Any change i.n the poul dj t he
housi ng woul @ rusquith@ traske eGon gidgron fiae TPBEE 1484 WS B 19VR ¢ in the new

noul di ng has OU@QD%SaW@r@%SﬁB c?%réé” ptrquékg)zg\} Qh@eﬁ;ﬁﬁﬁﬁ]{&ﬂﬁm poAtidddi ti on,
havi ng a separate nozzle 1411 neans that the hou5|n

cust oni sed fdﬁEaaKW@W%ﬁmﬁmﬁhk@ﬁé3éﬁﬁloﬁsﬁﬂwpéﬁﬁﬁ?eﬁ SP%COA?Cﬁﬂ(Ekanple

the nozzle 1 Wb i§leS Alneez 2he 7T evansetotatiohaishsgsitimavi ng
di fferent shé%éggqﬁkg?ggg%t ca | ours, etc. A Hﬁrther advant age of a separate

nozzle 1418 ﬂ§99h@ﬁh¢h0@ﬁﬁgﬁéoﬁnre ] .0 easily formed froma different
mat eri al than the housing 1409, for exanple one that is nore acceptable for
insertion Into a nostril and/or for contactingethe fl

oot oy et Shanned dasenine salomaterigs grtearR g8t i ve (o

form the V\ho'f%rgp %'rrﬂ%%%ﬂéﬁ eMms § sligiridisornd, inaad hasos poun 476 BF gure 2,
t he housi ng 140 as an r) openlnq 1480 at its ggpgﬁ ﬁnd thro 9h mhlch
the nozzle 14&&FF@’Wné@?lé%ﬂ@““ﬁ@ﬁéFV?‘ gCHletEPERase 2776 154arged nozzl e

1411 has a f l;apae HABLuAL 2 el ;mqa @mu wmecshiqemga@ﬂiswt Iaewmmemdmm h of

t he upper opening 1480 so t hat the tip the nozz| e romthe
upper 20 opeﬁﬁ%ﬁﬂl@é@“%Héu%%ﬂﬁﬂﬁ@&W@WSY%ﬁﬁgmPﬁphﬁ@ thﬁ%“ﬁgﬁgh qﬁvbe seen

fro”‘F'gurestﬂo@mﬂe@mzhbﬁuknﬂ@mtﬁ@u&hbQimﬂheumpu@mﬁogenmngfnﬂﬂﬁrm$|mounded
by a collar 483 a se A 4 ylarly
spaced- apartlHBéﬁPMPHéﬂﬁdﬁﬁi?ﬁdﬁﬁ&ﬂ”ﬁkﬂ%BQ K @ “’%rﬁgﬁﬁsé ﬁgﬂﬁpgl 85 are
bent over th%dﬂ@%@ﬂyeb\f k!ﬁlg@gi4& 2 by: ahamagsl nrlguﬁ\anlrrm\(mnwrarip.tt?vhen the
iftinge 1.181glins t he, he
upper gopen? h@%@jﬂ%@u cojlf%n umt andnq"]c: pump ‘s{(@ in 8‘“5 wgy L‘Ia\elpué}‘rjq} 14126 |§

compressed and a metered dose of the fluid product discharged through

the pump stem 1463 into the outiet 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

20 sufficient for atomisation of the Auid product from the nozzle 1411,

As shown in Figure 8, the nozzle 1411 in this embodiment is formed as
separate part from the housing 1409, This has advantages when the fiuid
product being dispensed is a medicament because this isolates the only
stopmrt of the devieo that comes into contact with the roeclicament,
Accordingly, testing of the pharmacectice! performance of the nozzie 1411
can be conducted without the pesd for the housing 1409, So, once the
nozzle 1411 is complete, testing of it can begin while the development
and design of the housing 1L40% continues. Theralors thers 19 0o Nl up
30 in the device development, as would be the case If the nozzle 1411 were

integirally Tormed with the housing 1409, Any change in the moulding of



To assist in assenbly of the fluid dispensing device 1405, the | ever 1420
is provided with neans to enable it to be disposed in an outward position
30 with respect to the housing 1409, to allow the fluid discharge device
1408 to be inserted into the housing Il..4C)9 through the | ower opening
1471 to 14 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.
Referring to Figures 7A, 75 and 11, at the upper end of the |lever 1420 5
there is provided a tab 1501 which projgcts above the upper edge 1502 of
the | ever 1420. The tab 1501 projects froma resilient bridge el enent 1503
formed by a cut-out 1505 in the |ever 1420. The resilient bridge el enent
1503 bi ases tie hbating 50dutt aehtise extiesiitar gfdbiet DeATIS HWA toncenfyin dkatza, 75
and 11, but gnables the tah e : hat s @rddndrgef | Ush

W th, or beI@Wfn?%éﬂ?gggﬁqﬂﬁégggg%g%gﬁggggﬁﬁg%ﬁﬁpﬁqgggﬁﬁggggﬁgggafrom
Figure 1, the lever 1420 is mounted in a slot 1507 forned in the side of

the housing }é‘%%dwﬂiﬂ,e hlaei\(ﬁra %Eﬂ%%te Wﬂ&ﬁ@ 1811 means that the housing 1409
% can be customised for different markets and/or different products. As an
example, the nozzie 1411 could be a universal nozzle for a set of housings

having different shapes, different colours, ete.

A further advantage of a separate nozzle 1411 Is that it can be more
10 easily formed from @ 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 housing 1409 from,

15 To this end, and as shown in Figure 2, the housing 1409 has an (upper)
opening 1480 at its upper end through which the nozzie 1411 is
insertaple. Referring to Figures 2, 6 and 8, the nozzle 1411 has a flange
1481 at its lower end which engages the inner mouth of the upper
opening 1480 so that the tip of the nozzle 1411 projects from the upper

20 opening 1480 the required distance for nasal use. As will be seen from
Figures 2 and 6, the inngr mouth of the upper opening 1480 is bounded
by a collar 1483 formed from a series of collar segments 1485 angutarly
spaced-apart about the longitudinal axis X-X. The collar segments 1485
are hent over the noyzie tlange 14871 by a swaging tool to clamp the

e LASL aoainst the ey rmouth to e the novzie 1410 In the

Uispen opening 1480,

To assist in assemnbly of the fluld dispensing device 1405, the lever 1420
is provided with means o enable it to be disposed in an outward position
30 with respect to the housing 1409, to allow the fluid discharge device 1408

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



formed separately fromthe housing 1409, but fromthe sanme plastics 1.5
material, is nmounted to the housing by first inserting its | ower end 1509,
which carries the | eaf spring 1465, through the slot 1507 to be received In
an axial channel 1.511 , The lever 1.420 is now disposed in its outward
position with the tab 1.501 bearing agai nst the edge of the slot 1507 to
prevent the | ever 1420 bei ng noved through the slot 1507 to its inward 20
position, as schematically shown in Figure 11. \Wen the lever 1420 is in
its outward position, the fluid dischajge device 1408 is able to be
inserted into the housing 1409 through the | ower housing opening 1411 to
|ts rest position because the |ever 1420, and Its beaks 1422

. tincl ar, it desicrositigpeshovtrhia I Figuresxd,i hpnd L e heingad %ﬁlﬂé‘ WHRvi ce
1108 After p@%ﬂ (i @mqqcﬁﬁnﬁrg@ﬂ@ﬂv@rgmmmshg@g Been | oaded to its rest

position, the l'ever 1420 1s noved to its rnward pcx;.;ition by depressing
the tab 1501 30 so that it clears the edge of the slot 1507 and then

pushing the h@f@?ﬁnc} tmgu.@wmlm bAdi 115 f08kd LaﬁbmeawmltfheFleguf a420 for
exanple. If the | ever 15 were In'its in osition beﬁ&aﬁ the fluid

di scharge dethere "MU'B"%* % L#‘tbéa‘éh Wlmﬁibp't(’p\‘émlﬁdﬁé’l"hg}ﬁﬂrwm fge

di schar ge de\ﬂ#c??ev‘é?”i@mthb@dﬁ QQdepl'oﬁEL@a ttr@ﬂh@uﬁe!ﬂn@nﬂ- lﬂﬂﬁ]t:i Qleni@tr est

position, not wthout damag 'Q% | ever 1420 in .any. A@éﬁ own in
Figure 2, for>Bkdapned byng &yt @tN§9éH“f3@OLV§FﬂD d t‘“ F@”Fﬁ #960si ti on,

t hef tab 1f501ﬁrc‘ﬁ?]éﬂtn§5(§@lﬂ£{%%‘bew@@ﬁdlmsltd N ﬂmdﬁggﬁﬁﬁmLQﬁ@Wﬁﬁﬁl nner
surface of the housin to main in the, in
position. InFoRe f%gglr*dmdtwe hL\ Ry Foe’gmegﬁpl ﬁﬁgh‘%?%ﬁ'%&g“{%%" L

1.0 it is flush with, or below, the lever upper edge 1502,

As will be understood from Figure 1, the lever 1420 is mounted in a slot
1507 formed in the side of the housing 1409, The lever 1420, which is
formed separately from the housing 1409, but from the same plastics
15 material, is mounted to the housing by first inserting its lower end 1509,
which carries the teaf spring 1465, through the slot 1507 to be received in
an axlal 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

20 position, as schematically shown in Figure 11,

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
oo heslks 1422 in particular, do not impede the loading of the fluid discharge

device 108,

After the fluid discharge device 1408 has been loadad to its rest position,
the jever 1420 5 moved to ity inward posttion by deprassing e tal 1501
5000 that it dears the edge of the slot 1507 and then pushing the lever 1420

inwardly to s position shown In Figure 2, for example. If the lever 1420



o lever 1420 outwardly. In nore detail, the tab 1.501 bears agai nst an

i nner surface of one of the channels 145l1a in the housing 1409 in which the
cap lugs 1449a, 1449b are snap-fitted to hold the protective cap 1407

rel easably captive on the is housing 1409. As shown in Figure 2, the |ug
1A49a received in the channel 145l1a is located in front of the tab 1501. It
w il therefore be gathered that the | ever 1420 is prevented from novi ng

i nwardly when the cap 1407 is in place, to actuate the fluid dispensing
devi ce 1405, by the lug 1449a bl ockingyinward nmovenent of the |ever tab
1501. 20 Those parts of the fluid dlspen5|ng devi ce 1405 nade from a

pl astics material are forned by a noul ding process. Other features of this

exenpl ary emaed weitt iawerd posidiondokfore thre flotdhdischagse dewice egfqdcwere
'1CG FM | udi ng, w. thou

| i, rnit30 hg a n 1 t.adie nis In
t he ' Sunnaryﬁﬁp ?'P%’Em éWFF@ﬁ ﬂ@g%tﬁghﬂgﬁ 9§Eh&#ﬁlﬁﬁrﬁeda§¥§8ﬁgrg§ devi ce
1.408 rna y &mﬂhdnﬂaaﬁmeﬂm@ﬂwpﬂﬂDﬂdmnm$atwoﬂDMHQﬁféﬂhwﬁﬂénmdk"ﬂﬁéﬂﬁreatnent

of mld, nod ra e 0 ver e, or :30 chronic synptons or for
prophyl acti ¢ gé?n@ﬁif ‘ﬁ’%ﬁ%ﬁlse dose

5
As shown in Figure 2, for example, once the lever 1420 is moved to is
inward pesition, the tab 1501 returns to its extended position and bears
against an inner surface of the housing 1409 to maintaln the lever 1420 in
the inward position. In this regard, the lever leaf spring 1465 biases the
10 lever 1420 outwardly,

In more detail, the tab 1501 bears against an inner surface of one of the
chappels 14%1a in the housing 1409 in which the cap lugs $449a, 1449
are snap-fitted to hold the protective cap 1407 relegsably captive on the

15 housing 1409, As shown in Figure 2, the lug 1449 received in the
channel 1451z is located in front of the tab 1501, Tt will therefore be
gathered that the lever 1420 is prevented from moving inwardly when the
cap 1407 is in place, to actuate the fluid dispensing device 1405, by the
lug 1449a blocking inward movement of the lever tab 1501,

Those parts of the fluid dispensing device 1405 made from a plastics

material are formed by a mouiding process.

Other features of this exemplary embodiment are contained in the other

sections of this spocification, noluding, without fmitation, the appendad

claims and statements iy the Summary of the Tnvention' section supra,

The fluid discharge deviee 1408 may contaln a m adicament formulation,
for example for the treatment of mild, moderate or severa acuie or
30 chronic symptoms or for prophylactic treatment. The precise dose

Cadministered will depend on the age and condition of the patient, the



adrninistered will depend on the age and condition of the patient, the 16
particul ar nedi canent used and the frequency of admnistration and w |
ultimately be at the discretion of the attendant physician. \Wen

conbi nati ons of nedi canments are enpl oyed the dose of each conponent of the
conbination will in general be that enployed for each conponent 5 when used
al one, Appropriate nedi canents nmay be selected from for exanple,

anal gesi cs, e.g.,codei ne, dihydronorphine, ergotam ne, fentanyl or

nor phi ne; angi nal preparations, e.g., dgltiazein; antiallergics, e.g.,
cronogl ycate (eg 10 as the sodiumsalt), ketotifen or nedocrornil (eg as
the sodiumsalt);

ant | i nf ect i vgseicglar cepliedraspousets apénheiftdauasss of édmﬁr%m”s@ﬂ%%‘ham des,
tetracyclines_an tam di i.St S il anti -
Qigm ag 18 Cd &Brgt ﬁ?s@!‘étfbn A ﬁtt@l'\@arvt RPN VR

i nfl anmat or i asone (eg as I onate ester
fluticasone é(ﬁgb;aaubdmeubnmnilmactrtisege@T)QIOYQQJHTES@WGUQ Q@GH@@BH?‘H‘@”

rofl eponi de, g%gt asgﬁﬁggﬁ%l %ntgg% Hrtﬂﬂi’?aéetﬁhﬁ yed ¢ B3Rt onent

trianci nol on acet oni uor 04113-

hydr oxy- 16a- wethydked-atoe- 17( X- pr opi onyl oxy- andr ost a- 1, 4- di ene476-
carbothioic acid S-(2-oxo-tetrahydro-furan-a-yl) ester or 6a,

9a-Di fl uoro-17a-[ (2-furanyl car bonyl )oxyglélls hydr oxy- 16a- et hyl - 3- oxo- andr o
sta- 20 1, 4- dppreria® nestidorditoingaabi ¢e tacLBPOWEOh Gra BRI aNHIGHFF ussi ves,

S phat &), - Saiirer R g Uy B AhSrete, JeradBiics] Rineiifd 3 T”‘E]‘S@“?"%“Z& er ol
(eg as hydr obnginacprEpardteims eer. oﬁm(ie@"%;sﬂmhﬂ@fﬁﬁ%)f’ ers‘é‘ﬂ“é‘?ﬂiwr & (ed
metapr ot engno. 1nPhEcE}}fur%meP”%LB{!@WbPﬁ%@&% @m@u%,dg aw&lmtnmet,m(ﬁg as a
cc, p r(Ac e 1 terthuta
antiinfectives @, g ; cephalosporins, puuuiltm bLI eplomycin,
sulphonamides, tetracyclines and pentamidine;  antihistamines, e.g.,
methapyrilene; anti- inflammatories, e.g., peciomethasone (eg as the
dipropionate ester), fluticasone (eg as the propionate ester), flunisolide,

15 budesonide, rofleponide, mometasone (eg as the furcate ester),
ciclesonide, triamcinolone (eg as the acetonide), 6a, Qo-diffuore-L1p-
hydroxy-16u-methyl-3-oxo-17¢-propionyloxy-androsta-1, 4-diene-17[5
carbothioic acid $-(2-oxo-tetrahydro-furan-3-yl) ester or 6a, Su-Difluoro-
170-[(2-Furanyicarbonyloxy}-11B-hydroxy-16a-methyl-3-oxo-androsta-

o0 1,4-diene-17p-carbothioic acid S-fluoromethyl ester; antitussives, e.g.,
noscaping; bronchoditators, e.g., albuterol (eg as free base or sulphate),
salmeterol (eg as xinafoate), ephedrine, adrenaline, fenoterol (eg as
hydrobromide), formoterol {eg as fumarate), isoprenstine,
metaprotererol, phenylephring, pheanylpropanolamine, pirbuterel (eq as

snowcatebe), reprotersl {eg as hydroshiorde), dmitere!, terbutaline {ey ag

suiphate),  isoetharine,  Lilobulerol o d-hydroxy-7-[2-[T2-[] 32~
phenylethoxyipropylsulfonyl]ethyllamino Jethyl- 2(2H)-benzothiazolone;
PFDRE4 inhibitors eg cilomilast or roflumilast; leukotriene antagonists eg
monteluicast, pranlukast and zafirfukast; ladenosine  Za agonists, g
30 2R, 3R,45,5R)-2- | G-Amino-2-( LS-hydroxymethyl-2 -phenyl-ethylaming)-
N |.')L.u"irx--9--y!]-«.:;~-(.awt—?-ﬂ?l'wl--z!--i-«ltai‘:f"z-in;?_o SG-yDetetrahydro-furan-3 4-diol (e.g. as



koeth a ritit iobu Left lor4-hydro xy2 11-2 iiii 3 - ( 2 -
) henyl ot hoxy) propyl j sul tonyliethyllatini novhyl-2(31-)-benzot hi azol one;
Pl.)EIi inhibitors eg cilomlast or rotlumlasti, |eukotriene antagonists eg
nont el ukast, pranl ukast and zatirl ukast; [adenosine 20 agonists, eg 30
2R, 3R145, 5R) - 2- 11( 3- Arni noi - 2- (i si i hydr oxynet hy1l- 2. - phenyl - et hyl anl i no) -
purin-9-iyll-5-(2-et
hyl-71-1-itetrazoli-5-yl1)-Ix,!d:rahydro-li.lran-3,4-dlol (e.g. as
mal eate)]*; fa.4 integrin inhibitors e%,?( 2S) - 344- ({0, - (am nocar bony1)-1-
pi peri di nylicarbonyO-oxy) phenyl]-2-R(2S)-4-nmethyl-2-{[2-(2- nethyl phenoxy)
acetyl ] am nol pent anoyDam no] propanolc acid (e.g as free acid or potassium
salt)r, diurendleste) :gled anedror irddhitantdo b i-Bdioidg-(@Bnisogarboppdatr opl um
(eg as bromd L iLun i, Fve., ¢ itr L. herppnes, e.g.,
cortisone, hyﬁﬁ%'c?@*ﬂiagﬁ%‘“ "’55%*8%@01‘ g&%%x%rqﬁﬁ!qﬂggﬂe g@ am nophyl I'i ne,
chol i ne t heophgthlyphatiexy) psétydatrredpeptdrioybaenioe] theoptsif |ade; (ctheaSapeuti c
proteins and pepti.des, €, Q.. | l QL UCAYO0NS 1|ty o Wl bi -0 &AL O a
person ki 11 484 ROERE e SRRl RO RT o e R LR <y
be used in # kegf dpratofpisal (sg Eebpmidal Hbicapiumeatopte & HELrGEIMTY or as
acid addition salts) ar.as. S Hearii r,al. ieShBES) M @es SOl vat es
(e.g., hydr athems%uﬁlfﬁg'oﬁf%)”ﬁi %Oga%ﬁ%’ a'fi’?fi'gf‘“%@'l"’g'\rﬁ%/%’? pks‘%’gl?)l?fl ty' of the
nedi cament, angh, osntioopiviiing, seholite: siicaphyllingteof v nBWHPEMERELY not he
propel | ant, Ppe Mok i RtardSp@RticRal bid, Nflsaiai- Aicagergound for
the treat rrentLF‘%;ﬁf@?lgé%?@regﬁgipgﬁﬁeras ol?élgf se'asedsr stch as%z’astc%]na and
rhinitis. 201 wibie depett 8 paeometdliehifehte R Wagl WbGER APPES RO UNd,
uhi ch has afithsdBLBATEHORYLOTORETM HES folMr b ALk e, JbYGHRAT hal o

al "'nanme: 6a a- IDif | 01 7ar

conpound has e chemc ,

tg)r
1- oxopr opoxy )aminp-dajka e ap1ed rediign saloke: aharest g‘i’ﬂ AOHiCE R PERIEhr bot hi o
¢ acld S-T1 praimediDilescRler nblditd)cRsapamPicomeonihaly afae hrkoiwe] bROI &
ol ucocorticoid corrpouncLl' he s . S
ch: : u- pi cal 9:1pe-mkdicavest Fnd/er i pRoiniige ARGIFEUbTLYpBh{IY dR§icameqt 73 h
yci x y 16 ug.thp,4;.gtai ene -1.7b-ca rbothd 5-buoronmothyl ester. A further
sui tabl e gl ucocorticoid conpound has the

15
Preferably, the medicament is an anti-inflammatory compound for the
treatmant of inflammatory disorders or diseases such as asthma and

rhinitis.

20 In one aspect, the medicament s & glucocorticoid compound, which has
anti-inffarmmatory properties. One suitable glucocorticoid compound has
the chemical name: 6a, Yu-Difuoro-17a-(l-oxopropoxy)-1Lli-hydroxy-
16u-methyl-3-oxo-androsta-1,4-diene-173-carbothioic acid S-flucromethyl
ester (fluticasone propignate), Another suitable glucocorticoid compound

an o bes the chomical name: Go, Se-difloore-D7o-T{2-Muranyicorbory Doy -
ity drosy-18a-methyl-3rorc-androsta- 1, 4-dlens- V7 -carnothiois acid
S-fuoremethyl ester. A further suitable glucocerticoid compound has the
chemical name: Go,9e-Difluoro- L1 A-hydroxy-16e-methyl-L7e-[ (4-methyi-
1, 3-thiazole-5-carbonyljoxy |-3-oxo-androsta- 1 4-diene-173-carbothicic

30 acid S-fluoromethyl ester.



chem cal nane: G a.,9a-Di fluoro-11p-hydroxy-16(x-rnethyl-1.7a-[ (4-nethyl -
,3-th a zo-ca rbonyl)oxy]-3-oxo-a n d roster 1,4-d iene-1713-carbothioic O
acid 5-fluaronmethyl ester. 18 O her suitable anti-inflanmatory conpounds
include NSAIDs e.g. PDEel. Inhibitors, |eukotriene antagonists, 'NOS
inhibitors, tryptase and el astase inhibitors, beta-2 integrin antagonists
and adenosi ne 2-a agonists. 5 The nedicanent |Is fornul ated as any suitable
fluid forrmulation, particularly a solution (e.g. aqueous) fornulation or a
suspension fornul ation, optionally contgining other pharnaceutically
acceptabl e additive conponents. to Suitably, the fluid nedicanment

formul ati on herein has a viscosity of from 10 to 2000 nPa,s (10 to 2000
centi poi se), Qtpar tsudabiar laryrtiﬂlnfdﬂmmtqru agoRpungsainsiude o NSA\LPe 0B de diftidpoi se) ,

such as from, ?Rlb t8rslq‘$l,9?;m:)@m§ a ?hg; W%L*}O(ﬂg)scﬁmﬂl 5%@%/13@55@5;‘1@(&#53@3@' table

formul ati ons stabilised g. using
hydr ochl ori ¢ iabibdooy t}gwaumm@rmamysmwndpqﬂ{ﬁpw&t@ 8@PIHES on of pH.
Typically, the pHw Il be adjusted to between 4,5 and 7.5, preferably
between 5,0 and 7.0, especially around 6 to 6.5. 20 Suitable fornulations
(e.g. sol utﬁoﬁlmrmﬁdbp@mlom fonyutesadr P8 e 2bke seitabisr el cifBiBriBEONBY t he

terim " exci bl el R ehnsol BohNTBHt SHOSSAD! Kahlad et br B elbabmgrhal are

non-toxi c an ter onents of a COfT'pOSItIOI’] In a
del eterious nignmelationc! wekiaiglly bgentaningi ﬁi't%d RermarRrHeHbutdEaPEfades of

car bohydr at es, fNaad fp&henorganic t." po rn M Pc) 3c:ids, phGSphQil pi
\lv etti ng agents; n%lsﬁlers surfactants, pc)lc:).x a niers, pluronics,

anrl ion exci-iange 1 _ei5i no, and cornbi nations thereof. Suitable

car bohydr af gsgi; At de . MNQIAEGRANES TR hei@lPB8s a viscosity of from
10 to 2000 mPa,s (10 to 2000 centipeise), particularly from 20 to 1000
mPa.s (20 te 1000 centipoise), such as from 50 to 1000 mPa.s (50 to
1000 centipoise) at 25°C.

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

20 Suitable formulations (e.g. solution or suspension) may comprise one or
more excipients, By the term “excipient”, herein, g rmeant substantially
inert materials that are nop-toxic and do not Imteract with  other
components of 8 composition in a deleterious mannar including, but not
imited to, pharmaceutical grades of carbohydrates, organic and inorganic

wanlts polymers, amino acids, phospholinids, wetting agents, amulsifiers,
surfactants,  poloxamers, plurenics,  and ion exchange resins,  and

cambinations thereof,

suitable  carbohydrates  include  monosaccharides  include  tructose;
C 30 disaccharides, such as, but aot limited to laciose, and combinations and

darivatives thereof; polysaccharides, such @s, bt ot limited to, cellulose



30 di SaCcharideS, such as, but not: limted to | actose, and conbi nations
and derivatives thereof; polysaccharides, such as, but not: limted to,
cellul ose 19 and conbi nati ons and derivatives thereof; oligosacchari des,
such as, but not limted to, dextrins, and conbinati ons and derivatives

t hereof; polyols, such as but not Iimted to sorbitol, and conbi nati ons and
derivatives thereof. Suitable organic and inorganic salts include sodium or
cal ci um phosphat es, magnesi um stearate, and conbi nati ons and derivatives

t hereof. 10 Suitable polyners include patural biodegradable protein

pol yners, including, but not limted to, gelatin and conbi nati ons and
derivatives thereof; natural biodegradabl e polysaccharide pol yners

i ncl udi ng, bard sombinatione darcodedyitives thp@ost @M?C@WB@@F& e %8t BFEh and
combi nat i ons,, gndfecd val | yeRrhBErSRl o MMmARL BRYI dchiadeer adable,

pol ymers, including, buf 15 not'limted to, derivatives of chitosan; and
synt heti ¢ bi bolggisadsushe apobykenes, limirdude ngprobieh A FImpipagions, and

pol yet hyl ene glygls thEEG., polylactic acid (PLA), synthetic polyners

i ncluding but 'not rmted to polyvinyl alcohol and conbi nati ons and
derivatives thereof; 20 Suitable am no acids include non-polar am no acids,
such as !eycgu&aggd(ﬁagpkngﬁwpn@oﬁﬂgﬂgegmﬁgtk&g@ethﬁkmgﬁ,}§u|kamhen
phosphol i picis I'ncludé Iecithins and conbi nati gns and derjv tjy% thereof.
Sui tabl e wet Phagphasemt SNIEGHRAL t SieRERtanEMSr OMRIFYINS, S Feide @&Fn t acacc,
chol esterol, fatby i ncluding conbinations ;rlrl derivatives thereof.
Snitablcyy po ox ni(,.?.r.r; and/or Pit...ironici,:.; Include poiox nei-
188, PluronicW9 F-108, arid conbinations and de rivati o rl!= triereor.

Sui t abl e i1QN SEXERANGRIY8SIsNSInLRGk UdRt@aThebtikb@ddRE20praten condiymatd, ons  and
derivatives thereof; 20

inciuding, but not limited Lo, gelatin and combinations and derivatives
thereof; natural biodegradable polysaccharide polymers, including, but not
Hmited to, chitin and starch, crosslinked starch and combinations and
derivatives thereof; semi-synthetic biodegradable polymers, including, but

15 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
potyvinyl alcohol and combinations and derivatives thereof;

20 Suitable amino acids Include non-polar amino acids, such as ledcine and
combinations and derivatives thereof, Suitable phospholipids Include

lecithins and combinations and derivatives theraof.

Suitable wetting agents, sdrfactants and/or emulsifiers include gum

nroacacks, cholesterol, fatty neids including combinations and  darivatives
thereof. Sultable poloxemers and/or Pluronics include polomamer 158,
Pluronica F-108, and combinations and derivations thereot.  Suitable jon
exchange resins  inciude  amberlite 1IR120 and  combinations  and
dervatives thareoel;

30



Sui tabl e solution formul ati ons nmay conprise a solubilising agent such as a
surfactant, Suitabl esurfactantsincludece44-(1,1, 3, 3-

t et ramet hyl but yl ) phenyl i - e- hydr oxyPol y( oxy4, 2- et hanedi y1) pol yners i ncl udi ng
those of the Triton series e.g. Triton X-100, Triton X-114 and 5 Triton
X-305 in which the X nunber is broadly indicative of the average nunber of
et hoxy repeating units in the polynmer (typically around 7-70, Particularly
around 7-30 especially around 7-10) and 4-(1,1, 3, 3- tetranethyl butyl) phenol
polynmers with formal dehyde and oxiranegsguch as those having a relative

nol ecul ar wei ght of 3500-5000 especially 4000- to 4700, particularly

Tyl oxapol, The surfactant is typically enployed i BBa concentr tion_of

around 0. 5408 itpblefsetulisnyfosmelAiians NEaY ePMAPRIFSh2 SBH BT NI HHE HF £ Hul at i on.

Sui tabl e sol ution-for mul & i19pse MY salpeaeenpr | seclhy@r oxylx |c|e(r11,a,|31,[3ng 15
organi c co- sovvatln agents 1 nclude glycols sych ycol s

t hyl
(eg PEG 200) Lcanwwgtmwwt@ﬁ@h@%@riw%@@@%\/(emﬂ HE aﬁés%fif%e d ﬁ‘dTé%hanm

Dext r ose and {}(ﬂl,a{ﬁ%fmb@%f ¢hy e@hod S8rEEG. @Wl)toarﬁmlmoef“i&rtbﬁd»{ mart:hdul arly
dextrose, Pro en col f no _nore than

%& is preferably L g g 03
20% especf)aﬂ"li The-ABT & MHEED iim/ﬁa'h‘ﬂﬂp%‘ h‘DE‘tOdH YediaBr§ \}gedaeé”"?@e
al t oget her. ﬁhhwlmlﬁhgﬁ\lef@ﬁ@m”ﬁ @\4@ Geehe ﬁm%ﬂhyqtm{;&jnycmmuad rﬁ—ﬁ@ org anic
co-solvating agents are typical ﬁcli?’ed acﬁolﬁ ntr d\ogﬁ %120%
e.g. 0,5- 109PaktiGylarkf ORI, 53703%/ v@hﬁé% ArQMBFgHt bitoir™"sui t abl e
50: uti OE For %le&flﬁb @Mhﬁémlpﬁm@s&feuﬁ%mﬁﬂm@m aagianmmmmmx:raszs
pol ysorh, "Jte, cl'no onz o] )
derivativm péfeas vav‘éaw é@*\%t&? BRlACHRE ﬁ“eﬁﬂa@// FURLSENE 8R4 ‘r\( gdéﬁ’

1.0 4700, particularly Tyloxapol, The surfactant is typically employed in a

concentration of around 0.5-10%, preferably around 2-5% w/w hased on

welght of formulation.

Suitable solution formulations may also comprise hydroxyl containing
15 organic co-solvating agents include glycols such as polyethylene glycols
(eg PEG 200) and propylene glycol; sugars such as dextrose; and ethanal,
Pextrose and polyethylene glycol (eg PEG 200) are preferred, particularly
dextrose, Propylene glycal is preferably used in an amount of no more
than 20%, especially no more than 10% and is most preferably avoided
20 altogether, Ethanol is preferably avoided. The hydroxyl containing org anic
o-solvating agents are typically employed at a 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

26 oas nolvsorbate, alycerine,  hongvl alcohol, palvoxyethylene castor  oils
Creem oph ors, By u) .
Suitable solution formulations meay aiso comprise one OF imore of e

30 following components: viscosity enhancing agents; preservatives;  and

isotonicity adjusting agents,



Cm nophors, son. Sui t abl e sol uidon fornul ati ons may ai so cononsit One U
i ..OFC O 1:1')C. 10 WOW ng conponents: viscosity enhanci ng agents;
prervativeand | soWiicity adjusting agents. " 21 Suitable viscosity
enhanci ng agents include carboxynet hyl cellul ose, veegum tragacanth,

bent oni te, hydroxypropyl nmet hyl cel | ul ose, hydroxypropyl cel | ul ose,

hydr oxyet hyl cel | ul ose, pol oxaners (eq. pol oxaner 5 407), polyethyl ene

gl ycol s, al gi nates xanthyrn guns, carageenans and carbopols. Suitable
preservatives include quaternary amonium conpounds (e.g.

benzal konl unthl ori de, benzet honi unthl ori de, cetri m deand to cetyl pyri di ni um
chloride), nercurial agents (e.g. phenylnercuric nitrate, phenyl nercuric
acetate and thinerosal) al coholic agents (e.g. chlorobutanol, phenyl et hyl

al cohol and benzyl. aj; &%Q?y) enﬁé\ﬁdn%acbﬁém@' t@cﬁu@c‘ Sc&r@ogym@ﬁiyﬁreuﬂumfm,
par a- hydr oxy en20|c acid chel ating agents suc as di etate

(EDTA) and ovhegurant i - WagaHiial ad@r’i‘l‘%"“k‘%ch AYIERIYBFHRY imﬁhi’éc Ei*6r ocr esol ,
sorbic acid ﬂgﬁ d@mﬁﬁhaeﬁu@@@ lﬁkﬂir}zsﬁ\)@(chwceiﬁubécﬂ%&»msm@r@egl poloRdthest i ng
a

agents act su to'achieve isotonicity ﬁw bod fluid (n g. fluids of
t he nasal 6a\f,lpt7'g/) pOW@Hmqu%glﬁ(,ﬁlar eﬂﬁﬂééﬁfﬁl L3 g:rbfgu ms, calagco ans’ an

carbopols.

Suitable preservatives include quaternary ammonium compounds (e.g,
henzalkonium  chloride,  benzethonium  chloride,  cetrimide  anc
10 cetylpyridinium chloride), mercurial agents (e.g. phenyimercuric nitrate,
phenylmercuric  acetate and thimerosal), alcoholic  agents {e.g.
chlorobutanol, phenylethyl alcoho! and benzyl alcohol), antibacterial esters
{e.g. esters of para-hydroxybenzeic acid), chelating agents such as
disodium edetate (EDTA) and other anti-microbial agents such as

15 chlorhexidine, chlorocresol, sorbic acid and Its salts and polymyxin,

Suitable isotonicity adjusting agents act such as to achieve isotonicity with
body fluids (e.g. fluids of the nasal cavity), resulting In reduced levels of
irritancy associated with many nasal formulations. Examples of suitable

20 isotonicity adjusting agents are sodium chioride, dextrose and caicium
chiloride.

Suitable suspension formulations comprise an aqueous suspension of
particulate medicament and optionally suspending agents, preservatives,

a5 welting agents or isotonicity adiusting agents.

The particuiate medicament suitably has a mass mean diameter (MME) of
fess than 20um, preferably between (0.5-10um, especially between 1-Hum.
IF particie size reduction is necessary, this may be achieved by tedhinigues

30 sueh as micronisation and/or microfilidisation.



irritancy associated with many nasal fornul ati ons. Exanples of suitable 20
isotonicity adjusting agents are sodium chloride, dextrose and cal ci um
chloride. Suitable suspension fornulations conprise an agqueous suspensi on
of particul ate nedi canent and optionally suspending agents, preservatives,
2 F.; Wltinu ;iiigentii; or sotoni ityU St g agen The particul ate

nmedi canent suitably has a mass nean dianeter (MK)) of |ess than 20pm
preferably between 0.5-1011m especially between 1-51.1.m it particle size
reduction is necessary, this may be achizeved by techni ques : 30 SUCh as
rnicronisation and/or mcrolluidisation. 22 Suitable suspending agents

I ncl ud b t hyl cel | ul t th, b it
ot hyl cel | Ul S9R9BRG ORI | Gireto) Ebice. SUTOABIMUET IR 2geF 4™ unct f on

to wet the p@rl‘abb&hﬁﬁ gémgﬂ%cgqmgmcé]ml&@fml;jdlxﬁcahﬁeledes_x}pmom on thereof in
t he agueous phase of the corrp05|t| on. Exanples of wetting agents that can

be used are fatty alcohols, esters and ethers. Preferably, the wetting

agent is a hygdnepai \lvt&ingnﬁgethtgmuﬁcﬁm frackanthe posicigr of enabitament to

O it te isparcion ‘et P! B2 ol BURP'ph8de 35 e cBABYEEnPr oduct

Examples of wetting agents that can be used are fatty alcohols, ¢sters and
ethers,  Preferably, the wetting agent is a hydrophilic, non-jonic
surfactant, most preferahly polyoxyethylene (20) sorbitan monooleate
(supplied as the branded product Polysorbate 80).

1.0
Suitable preservatives and isolonicity adjusting agents are as described

ahove in relation to solution formulations,

The dispensing device herein is suitabie for dispensing fluid medicament

15 formulations for the treatment of inflammatory and/or allergic conditions
of the nasal passages such as rhinitis e.g. seasonal and perennial rhinitis
as well as other local inflammatory conditions such as asthma, COPD and
dermatitis.

20 A sultable dosing reglme would be for the patient to inhale slowly through
the nose subsequent to the nasal cavity being cleared. During inhalation
the formulation would be applied to one nostril while the other s manually
compressed. This procedure would then be repeated for the other nostril.
Typically, one ar two inhalations per nostril would be administered by the

g above procedure up to three times each day, ideally once daily. Each
dose, for example, may deliver Sug, 50pg, 100pg, 200mg or 250ug of
active maedicament.  The precise dosage is either known or readily

ascertainable by those skilled in the art.



10 Suitable preservatives and isotonicity adjusting agents are as descri bed
above in relation to solution fornul ations. The di spensing device herein is
suitabl e for dispensing fluid nedicanent 15 fornul ations for the treatnent
of inflammatory and/or allergic conditions of the nasal passages such as
rhinitis e.g. seasonal and perennial rhinitis as well as other | ocal

i nflammatory conditions such as asthma, COPD and dernatitis. 20 A suitable
dosing reginme would be for the patient to inhale slowy through the nose
subsequent to the nasal cavity being clseared. During inhalation the
formul ati on woul d be applied to one nostril while the other is manually
compressed. Thi s procedure woul d then be r ated for the other nostril.
Typi cal ly,  Shavibie updemtpchEnentparesabs RAOMEIS [ KPHIReS: 80 by i he
shove procegui@=60ntdhf ArEehs i MRMtBACK G, toi edifit ytiGnepvatitions &ath cl ose,
for e a mpie, may deliver 51i.g, 5 Op, 10 0 kg , 200i..to or 2 5 0 kg of
active nedi ¥HREHYEMCTSe 'h#'8EY se dosage is either known or readily

ascertai nable by those skilled in the art. 23 It will be understood that
the present disclosure is for the purpose,qf 1|l ustration only and.the
Invention5@%¥@ﬁ@§eﬁﬁwﬁﬂdﬁﬁFUHfFﬂﬁéﬁﬁvgg%’vi@ﬁgngaﬁﬂ rb@%ﬁgh¥%@$ ereto, 5

Al | usage hemgitheofketierbRSiofUSh: pardhadteud! proeppr eXxirasnatieligtiude the
"substantial ly" and the |ike in relation to_a baramet of rey is
meant to i néFadPRREER AR PirAFA E%We%?bB?%ﬁgFﬁgdggﬁﬂﬁ§WsggﬁéﬁﬁﬁkeriaI de
viations therefrom Cains 1.A fluid dispensing device for dispensing a
fluid product having: -



a dispensing outlet fromwhich the fluid product is dispensable, a supply
of the fluid product, a dispensing rrerrbeq nmounted for novenent in an
upwar d, dispensing direction along an axi's froma first position to a
second position which causes a dose of the fluid product: in the supply to
be di spensed fromthe dispensing outlet, and 1.0 a finger-operable actuator
menber nounted for pivotal novenent about a | ower end of the actuator
menber in an actuating direction which is generally transverse to the axis,
wherein the actuator nenber has at | east one cam surface renote fromthe

| ower end aqﬂ t he dispensing nenber has at |east: one camfollower surface,
1.5 wher ei n ‘tA&"%ct uat or menber is pivotally novable in the actuating
direction to cause the at |east one can1surface to bear against the at

| east one c n1fod{ wer surface to f the at ea t o am f ol | ower

sur face to ride dvEr Hebeseas e R dabeSuft a BT brdlltr BN s penei ng
menber in thedupm@$dgodusp&as1wgmﬂnm@cuu@nlmﬁmn1¢n@pémmﬂmmp03|t|on to the
second posjtion, ? [acterlsed in that: the at | east one cam surface has
a connltnehﬂiéﬁUﬁY8ﬁ'“OZF@HWQHUEE a first angle to the axis, and an

adj acent driyeligeeiirgn,mwhibeh msusickde rdeth@lendeseaong amg»heu; alithensax S
which is greater than the first angIl the device is conflﬂured and
I

arranged such 3HAP,2I9H 886X HaMat a1 e ArRCEBHOREF Tl iER Causes
successi vel yq tbetest OVeFlukngroaanmirt RNy tébkv@sisetkl dRsmahie difieading east .
one cam surface, on pivotal cnovernent of the actuator' ne r'nber, n the

actuating ditelEti 3 to cam the di spensing nernlinar fromthe first

posi tion to & hegseeonehHROStEU:eR; Mdighdi heluranglie: hs/osel eetetepuchothet a
m ni rrumactuatlng force is required to O be applied to the actuator nenber

to cause t hd?Wf" FBALH ‘Bhé“%é‘r"r?'f 61‘“I”H¥/9’ér”‘s‘h‘r?%ﬂi@ ‘E‘é”f'f&l‘é‘”b W Rl CERHY ment
section ontqpfheefid Mereeptiton, and the drive section of the at |east one

cam surface is a convex SeCtI on. ‘
wherein the actuator member has at least one cam surface remote from the

lower end and the dispensing member bas at least one cam follower surface,
1% wherein the actuator member s pivotally 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
at least one cam surface to cam the dispensing mamber in the upward,
dispensing direction from the first position to the second position,
20 characterised in that:
the at least one cam swface hags 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,
the device is configured and arranged such that, in use, the at ieast one cam
25 follower surface successively rides over the commitment and drive sections of

U s teast one cam surface, on pivolal movement of the actuator member in

the actuating direction, to cam the dispensing membear from the first position

to the second position,

the first angle v selected such that a minimum actyating force s reoujred to
300 be applied to the actuator member to cause the at least one cam follower

—surface to ride over the commitmeant section onto the drive section, and



2. The device of claim1l1l, wherein the first angle is in the range of about
20-35, 3. The device of claiml1l or 2, wherein the commtnent section is
planar, 4. The device of claim1, 2 or 3, wherein the m ninmum actuating
force is in the range of about 20-45N. “* 5. The device of any of the
precedi ng clains, wherein the second angle is 1.0 in the range of about
40-600. 6. The device of any of the preceding clainms, wherein the drive
section has a transition portion contiguous with the commtnent section, 11
7. The device of claim®6, wherein the transition portion has a radius of

curvature | rbt he ﬁw%n eevi('?f; oiala E!Hwtw l%_v?mgrlein the first angle is in the range of about

20~35°,

3. The device of claim 1 or 2, wherein the commitment section is planar,
5

4, The device of claim 1, 2 or 3, wherein the minimum actuating force is

in the range of about 20-45N,

o, The device of any of the preceding claims, wherein the second angle i3

10 in the range of about 40-60°,

G. The device of any of the preceding claims, wherein the drive section

has & transition portion contiguous with the commitment section,

1% 7. The device of claim 6, wherein the transition portion has a radius of

curvature in the range of about 1-5mm.

8. The device of claim 6 or 7, wherein the transition portion is a first
20 portion of the drive section of a first radius of curvature and the drive section
further has a second portion, contiguous with the first portion, of a second

radiug of curvature which is greater than the first radius of curvature.

Q. The device of claim &, wherein the drive section consists of the first

Ahoand second portions.



8, The device of claim6 or 7, wherein the transition portion is a first 20
portion of the drive section of a first radius of curvature and the drive
section further has a second portion, contiguous with the first portion, of
a second radius a curvature which is gréater than the first radius of
curvature. 9. The device of claim8, wherein the drive section consists of
the first 25 a nci sccoiid IDO rt ions. 10.The device of any of the
precedi ng clains, wherein the commtnent section is of a first |Iength and
the drive section is of a second length greater than the first length. 5

18, The, v o o A8k g RPBE0% S P08 Shackhoy B AGhat o

pr ecedi ng ch&rh@n|MhEnénn{Uh@tmmnHeasumnNEHEMMnﬂekﬁam&mamﬂﬂbag@\@@aamcuate.
13. "the dev1 p qi,m ? or any cl ai mappended thereto, wherein the
want e ﬂlst angth,

511, The device of any of the preceding claims, wherein the minimum

actuating force is in the range of about 25-40N.

12. The device of any of the preceding claims, wherein the at least one

cam follower surface is arcuate,

13, The device of claim & or any claim appended thereto, wherein the

sacond portion has a radius of curvature in the range of about 15-40mm

1% 14, The device of any of the preceding claims, configured and arranged
such that the first angle to the axis hecomes steeper as the actuator member

moves in the actuating direction.

15, The daevice of any of the preceding claims, cenfigured and arranged
20 such that the second angle to the axis remains constant, or substantiaily

constant, as the actuator member moves in the actuating direction.



second portion has a radius of curvature in the range of about 15-40mm 14.
The device of any of the preceding claims, configured and arranged such
that the first angle to the axis becones .steeper as the actuator nenber
noves in the actuating direction. 15. THe device of any of the preceding
clainms, configured and arranged such that the second angle to the axis
remai ns constant, or substantially constant, as the actuator nenber noves
in the actuating direction. 2 "1 16. The device of any of the preceding
claims, wherein the dispensing nmenber is a dispensing container in which
the supply af. th rod cont ai ny e, § K of the
pr ecedi ng clalnsqyﬁhépgcg 3”5ﬂﬁ|% sP'%ﬁé”whﬁ#ng1gagﬁqﬁupﬁacéﬁFjsquposed
towar ds an uppebeemndaafispdraird) spensgiangn memblethe E0phy. dhehedBuidcgrooficiclsai m 16
or claim 17 when pended t hereto, wherein the dispensing container has a
punp whi ch i ‘ﬂﬂ%@d to punp the close of the fluid 'Product fromthe
di spensing outlet in response to the di spensing contai ner being noved in
t he dispensing direction by the actuator nmenber. 15 19. The devi ce of any of
t he preceding clains, wherein the actuator

17, The device of any of the preceding claims, wherein the at least one

cam follower surface is disposed towards an upper end of the dispensing

member,

1018, The device of claim 16 or claim 17 whaen appended thereto, wherein
the dispensing containar has a pump which is caused to pump the dose of the
fluid product from the dispensing outlet in response to the dispensing

container heing moved in the dispensing direction by the actuatoer member.

15 19, The device of any of the preceding claims, wherein the actuator

member is the sole finger-operated actuator mermber,

20, The device of any of the precading claims, wherein the dispensing
autlet is in a nozzie sized and shapad for insertion inte a body cavity.

20
2. The device of claim 20, wherain the nozzle is for insertion into a nostril

of & human or animal body.

22, The device of any of the preceding ¢laims, wherein the fluid preduct is

2h o a medicament.



menber is the sole finger-operated actuator nenber, 20. The devi ce of
any of the preceding clains, wherein the dispensing outlet is in a nozzle
si zed and shaped for insertion ink) a body cavity. 2 0 21. The device of
claim 20, wherein the nozzle is for insértion into a nostril of a human or
ani mal body. 22. The device of any of the 'Preceding clains, wherein the
fluid product is Ha iTteciicanent. 23. The device of any of the
preceding clains, further conprising a housing within which the dispensing
nmenber is nmovably nDunted and mherein t he dispensing menber and housing

have co-oper.ating,.qui ers f ui pens

menber b ong the WH i Pl R r AR Y n IR WRin PRI
co-operati ng*;cgu.nqie vmiﬂnbemiqmr elentispetdhg omeofbdrhes dhepengi n@uma:rrbe*rnciabout
t he axis. i iﬂdevjc;qof clgiﬁLZB_o @4%, iein one guipe
menbers 10 c‘%ﬁ‘dii”s 10 HHTEN Sald ' TRE" ot Her U dE Wefber® Eb‘inS’F i“%eéJ WS rack
for the runneembel9fazGiuldiag dewiaeef ofany dfpdisargpmeeedi adrel diensxis wher ei n
t he actuator nenber has at an upper end thereof a pair of beaks which each
pr esent oné of the cam surfaces, wherein the dispensing nenber has one of
t he cam f ol I'ower |ur fdaces oh cqmnnsiﬁngwsbnte@ thiereabesrand; wheteimeihberdeaks

straddle the dis en5|n% nFqb for co- op eration mith t he cam f ol | ower
surf aces prevent rotatioh ot the dispensing n‘mmlau ahout the axis,

25, The device of claim 23 or 24, wherein one of the guide members
10 comprises a runner and the other guide member comprises a track for the

runnar.



2.7.The device of claim 16 or any clai mwhen dependent thereon, wherein

t he di spensing contai ner conprises a container and a collar fixed to the
container, and wherein the collar provides the at |east one camfollower 10
surface. 28.The device of claim27, furt'her conprising a housing within
which the dispensing nenber is novably nmounted and wherein the collar and
t he housi ng have co-operating gui de nenbers for guiding novenent of the |Ib
di spensi ng nmenber al ong the axis. 20. The device of claim 28, wherein the
gui de nmenber on the collar conprises the at |east one cam foll ower surface.

26. The device of any of the preceding claims, wherein the actuator
meaember has at an upper end thereof a pair of beaks which each present one
of the cam surfaces, wherein the dispensing member has one of the cam
follower surfaces on cpposing sides thereof, and wherain the beaks straddle

% the dispensing membaer for co-operation with the cam follower surfaces,

27.  The device of claim 16 or any claim whan dependaent thereon, wherein
the dispensing container comprises a container and a colfar fixed to the
container, and wherein the collar provides the at least one cam follower

10 surface.

28,  The device of claim 27, further comprising a housing within which the
dispensing member is movably mounted and wherein the collar and the
housing have co-operating guide members for guiding movement of the

15 dispensing member along the axis.

29, The device of claim 28, wherein the quide member on the collar

comprises the at least one cam follower surface,



