1 A FLU D DI SPENSI NG DEVICE Field of the Invention 5
The present invention relates to a fluid dispensing
device for dispensing a fluid product, for instance a
medi canment, and is particularly, but not exclu5|vely,
concerned with an intra-nasal dispensing device. T
Background of the Invention 10 It is well known to
provide a fluid dispenser Inqwhich fluid is dispensed
via a nozzle or orifice upon the application of a

force by a user to a punp dispenser. Such devices are
generally arranged with a reservoir containing

several doses of g FUJDODISPENSINGDEVICEe di spensed

by 15 sequential netered punp actuations. An exanple

of a punp action spray is shown and described in US
PHi&alofMRe IdvéN069. A hand- hel d, manual | y- operabl e
antra-nasal fluid nedi canment dispenser is disclosed

in WO A-03/ 095007, the entire content of which is
herrbyreséht inventipo raluts toes duid Bisperdieg daciee fathdlspensing a
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CCm&c&Isﬁww,WhmcbrrmdMla’n as intna-rnasal diapensing dédcousi ng

has at | east one finger-operable side |ever which is
novabl e Inwardly with respect to the housing to cam

t heaakgnduridnef thedwaenliign i n t he housing to cause the
1gur‘rp 25 to conpress and punp a dose of the nedi canent

ut of a punp stem through a nasal nozzle of the
hollrds mal| Knovantoeptovitien fiicstiepensear In myhiel Byldils dispggsed via

and 19D & BAfe OboRRROSARISNS bFUerdce ByOpTIsa toW blimp

cofispengerovi 8eeh cdwicevSoIar@mﬁngtﬁ”n/a@é@ﬂﬁﬁﬂcwltrhl e WSFVO"'
Ca@eggl n%esgvgxfalTﬂc?sése\SPré Hmanférli’fﬁn?t@or{ §¥ebe @lsPensed by

e cam foll ower surfaces conprise
15 egrquential metered pump actuations. An example of a pump 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
20 incorporated herein by reference. The dispenser has a housing which
houses a fluld discharge device having 8 compression pump mounted on a
container which contains the medicament. The housing has at least one
finger-operable side lever which is movable inwardly with respect to the
housing to cam the container upwardly in the housing to cause the pump
25 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
Figures 19, 19a and 19b, a palr of opposed side levers co-operate with &
collar mounted on the neck of the container. The collar provides cam
follower surfaces which rlde over cam surfaces of the levers when the
30 levers are moved Inwardly. The cam follower surfaces comprise sections
which are inclined at different angles to the direction (axis) of cam



which are inclined at different angles to the
direction (axis) of cam2 novenent of the fluid

di scharge devi ce. The steeper sections provide the

di spenser with a comm tnent feature. In other words,
only upon application of at |east a m ninmum finger
force to the side levers will the |levers be able to
overcome the steeper camfollower surface sections. 5
The magni tude of this force, coupled with the change
of angle of the cam follower2surfaces to the
shal | ower sections, ensures that each | ever slides
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claim42 hereof, a set according to claim48 hereof,

18nd a fluid dispenser according to claimb52 hereof.
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child patient). Typically, the m ninmum actuating
force Is In the range from5 to 30N, 30 nore
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correspond to a force

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.

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

25 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).

Typically, the minlmum actuating force Is In the range from 5 to 30N,
30 more typically from 10 to 25N. Such values tend to correspond to a force
which presents a suitable ‘barrier force’ to a weak, nondescript or



whi ch presents a suitable “barrier force' to a weak,
nondescri pt or 3 unintended finger novenent whil st
readily being overcone by the determ ned finger (or
thunmb) action of a user. It will be appreciated that

if the device is designed for use by a child or

elderly patient It nay have a |ower m ninmum actuati ng
force than that designed for adult usage. 5 Ideally,
particularly for medicinal use, the dispenser of the

i nvention dispenses netered doses of the fluid

product. ldeally, the dispenser is configured and
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ganuf actured by Valois SA. Typically, such pre-
conpression punps are typically used with a bqttle.
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typically deliver 25-1501, particularly 50-1001, of

the fluid product (i.e. a netered dose) and the

devdeflyl shd BRHEMSSES ey pfigaret\ancogramgedofo gispanss eaphadose of
20 Ieﬁst 50 (e.g. 60 or,lg% net ered doses. O her
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In\ég%tpﬁ-é)s%iorﬁadp%mwpst IFa‘:re typically used with a bottle (glass or plastic)
container capable of holding 8-50m! of a fluld product. Each actuation will
typically deliver 25-150ul, particularly 50-100pl, of the fluid product (i.,e. a
metered dose) and the device is therefore typically capable of providing at

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

Other suitable dispensing containers include those sold by Erich Pfeiffer
GmbH, Rexam-Sofab and Saint-Cobain Calmar GmbH.

25 For the avoidance of doubt, the various aspects of the invention can be
modified to 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
30 description of an exemplary embodiment of the invention made with
reference to the accompanying drawings.



reference to the acconpanying drawings. 4 Brief
Description of the Drawings Figure 1 is a side view of
a fluid dispensing device of the invention. 5 Figure
2 is a longitudinal sectional view of the dispenser.
Figure 3 is a partial |ongitudinal sectional view of
the dispenser. 10 Figure 4 is an enl arged vi ew of
area Ain Figure 3. Figure 5 is an enlarged view of
area Bin Figure 3. Figure 6 is a fragnentary,
enl arged underneath plan view?of a nozzle of 15 the
fluid di spensing device nounted in a housing of the
device. Figure 7A is a schematic plan view of an
actuator Iever of the fluid dispensing device. 20
: 2 S Q@Y the | ever taken on arrow A
|n Flgure 7A Flgure 8 Is a side view of the nozzle
%ure 9 is a schematic representation of a

AdFR $4§ afsltﬂwem B @ fluissdigpesing ﬁﬁgca@w&%'nvpn@m e
40 is an enlarged view of one of a pair of beaks of
the | ever mﬂich fresent a camprofile. 30 Figure 11
i sFIQUFS 2dfenpagifudinglRactPnal Xew R’ she difeensiier in an

outward position relative to t he housing of the fluid
di spe devij | ed Descriptjon, of the
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show a fluid dispensing device 1405 for spraying a

t I h whi ch i
1p et (B STATERE MR ObpHesthd™ FIRVEREr o The 11 ui d

di spensi ng device 1405 conprises a plastics housing
14ﬂ8ur(ees% an enlarged view of area B In Figure 3.

Figure 6 is a fragmentary, enlarged underneath plan view of a nozzle of
15 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.

20 Figure 7B s 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 & schematic representation of a guide mechanism of the fluid
25 dispensing device.

Figure 10 Is an enlarged view of one of a pair of beaks of the lever which
present a cam profiie.

30 Figure 11 is a fragmentary, schematic view of the lever in an outward
position relative to the housing of the fluid dispensing device.




of ABS), a nozzle 1411 for Insertion into the nasa
cavity at an upper end 10 of the housing 1409 and a
fluid discharge device 1408 housed wi thin the housing
1409 for reciprocal translation along its |ongitudina
axis X-X. As shown in Figures 1 to 5, when the fluid
di scharge device 1408 is received in the housing
1409, its longitudinal axis X-X Is in-line with the
nozzle 1411. 15 The outer surface, or a part of the
outer surface, of the nozzle P411 can be made froma
soft-touch plastics material. However, in this

enbodi ment the nozzle 1411 is made from pol ypropyl ene
(PP). 20 The fluid discharge device 1408 [

colE kailed, De j&_ig‘ jopof the & lar 1 n
mul tiple netered doses

the;eof to be dispensed, and a

conpression punp 1429 unted on the c i her__1430. .
ThEGUEShdatha 802 WIHEEPanSTR SOIFS 1408 cBhPERIng a fluid
EI A6 PA 94l Maa®li 65 a RBkRh aber &hidrougin idcceidanceewith the
apparent .that it could be made from ot her 25

t r AFRSEOE EMeNEPNt r ansparent materials, such as gl ass.
The punp 1429 has a suction inlet 1461, in the form

of ip.tube, Jocated within the container, 14
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Thbé}gr ansverse force noves the container 1430 5

to

s the nozzle 1411 along the | ongitudinal axis
1X- X so as to actuate the punp 1429. The finger

OP%QQJU%E,[TEEJ}%CA’SO,J d ptapteoif a{éTbelferasulrQES,r oilé'?eo nozzle 1411 can
be made from a soft-touch plastics material. However, in this
embodiment the nozzle 1411 is made from polypropylene (PP}.

20 The fluid discharge device 1408 comprises a container 1430, for storing
enough of the fluid for multiple metered doses thereof to be dispensed,
and a compression pump 1429 mounted on the container 1430. The
contalner 1430 is made from a translucent or transparent plastics
material, although it will be apparent that it could be made from other

25 transiucent 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 from the pump 1429 to the nozzle 1411. |

30 The housing 1409 Is provided with a window 1450 through which the level
of the fluid in the container 1430 can be checked.



(e.g. of ABS) pivotally connected at Its lower end to

t he housing 1409 and arranged to act upon the

contai ner 1430 so as to urge the container 1430

towards the nozzle 1411 when the | ever 1420 |s pivoted
Inwardly by a 10 user's finger or thunb. A protective
end cap 1407 is provided for protection of the nozzle
1411. First and second lugs 1449a, 1449b project from
the protective end cap 1407 for receipt within

suitably arranged channel s 14%la, 1451b provi ded 15

wi thin the housing 1409 such as to all ow secure
attachnment of the end cap 1407 to the housing 1409

When so-received, first |lug 1449a furth k@vlnte £5%s |
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housi n ] ?I astics material, suitably ABS. 30

1%“6\??"‘6%@'9% Bod by reference to Figures 3, 5 and
7A, the lever 1420 has a pair of beaks or noses 1421

whi,ch pr esent surf ce. 14 ran f
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the ever
interferes with movement of Iever 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).
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 nozzie 1411 so as provide an essentlally
airtight seal to nozzle orifice 1415 to prevent fluid drain back when the
25 stopper 1460 is in place.

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

30 As will be understood by reference to Figures 3, 5 and 7A, the lever 1420
has a pair of beaks or noses 1421 which each present a cam surface 1422



foll ower surfaces 1492 riding over the cam surfaces
1422 thereby resulting in upward novenent (i.e. along
the longitudinal axis X-X) of the fluid discharge
device 1408. 10 In nore detail, the beaks 1421 are

| ocated at the upper end of the lever 1420 on
opposite sides thereof. In plan view, the upper end of
the | ever 1420 has a U shaped cross section, as shown
In Figure 7A. The beaks 1421 straddle opposed si des
of the fluid discharge device71408 for co- operation
wth the dianetrically opposed cam foll ower surfaces
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di scharge 25 device 1408 and a drive portion 1423b
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20 Each cam surface 1422 of the lever 1420 has a variable mechanical ratic
arranged such that until a pre-determined force is applied to the lever
1420 no significant force is transferred to the container 1430. In more
detall, each cam surface 1422 has a commitment portion 1423a which is
inclined at a first angle to the longitudinal axis X-X of the fluld discharge
25 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
approximately 20-35°, more suitably approx. 20-26°, even more suitably
approx. 22-26°. The second angle may be In the range of approximately
30 40-60°, suitably approx, 40-50°, more suitably approx. 45°,



al ong the longitudinal axis X-X of the fluid discharge
device 1408 and so 5 the static friction between the
commi tment portions 1423a of the beaks 1421 and the
cam fol |l ower surfaces 1492 is sufficient to maintain
the |lever 1420 effectively stationary. However, when .
a pre-determned load is applied to the |lever 1420
the static friction is overcome and the cam foll ower
surfaces 1492 start riding on_the conmtnent portions
1423a. 10 When the cam fol |l owBr surfaces 1492 reach
the end of the commtnent portions 1423a, the
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specifically, the drive portions 1423b have a short

% ounded transition section 1423c cont i guous with the
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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 seen that the commitment portions 1423a
are planar sections of the cam surfaces 1422, whereas the drive portions
1423b are arcuate. More specifically, the drive portions 1423b have a
short rounded transition section 1423c contiguous with the associated
25 commitment portion 1423a. The transition sections 1423c have a radius
of curvature R1 which is greater than the radius of curvature R2 of the
remainder of the drive portion 1423b, which radius R2 is constant over
the length of the remainder of the drive portion 1423b. The transition
portions 1423c smooth the transfer of the cam follower surfaces 1429
30 from the commitment portions 1423a of the cam surfaces 1422 to the



9 drive portions 1423b. They al so reduce wearing of
the cam surfaces 1422. Rl in this enbodi nent is about
3mm while R2 I's about 25nm 5 Nonet hel ess, ot her
radii could be used, as will be appreciated by the
skilled person in the art. Referring to Figure 3, the
camfoll ower surfaces 1492 are rounded edges of

di anetrical |l y- opposed enbossnments 1493 on the plastic
collar 1490. 10 This makes riding of the cam foll ower
surfaces 1492 on the cam surf@ces 1422 easier, and

al so reduces wearing of the respective surfaces. As

ahfa?igg #)S‘rtl'ar%urlﬁ%é a"fﬂ_;l}oai §r}‘éd9 keeartal oRane éarhi furfaces

orms a~ cradl or t enmbossnents 1493 on
t H&2&ol | ar 1490 of the fluid i5 d| scharge devi ce 1408
to rest on. The cradles 1424 present a support surface

1424a whi ch extends transversely to the | ongjt ugl nal
aBls ix- $hisn emppdimenheise AROLE R, MRJE fih e about 25mm.

S YRR Sk TE &' Afliesodid2he AGdedPSas ilbasK apbpatidtedl by the

the fluid di scharge device 1408 i nsofar as preventing

t iskillefl|n@rgodii BaAte devi ce 1408 novi ng downwar dl y

beyond the point at which 20 the cradles 1424 engage

with the enbossnents 1493. As will be se

FiRgliersing, tq [Figsre ik (the<cam fellquer wﬁwea lr‘te;‘%eﬁres [Ryngleg edges

tlﬁogzdléh%trléélhgﬁﬁﬁoé@dt Bries®ents ﬂﬂ?ﬂz%rpttllﬁé |p1aﬂstrﬂgadmroi490

e cam surtaces e ever

16, Nt BVakeGaiding of thegam IFbli,p“é%p? g8 IFIAL the cal yrfaces
| eg2r et} Rinddiso revried lwedritg dfiblel reepectivel surfdtes.h

the planar commitment portions 1423a nake with the
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which the embossments 1493 can be supported. The cradles 1424 act as

a back-stop for the fluid discharge device 1408 insofar as preventing the

fluid discharge device 1408 moving downwardly beyond the point at which

20 the cradles 1424 engage with the embhossments 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

25 the lever 1420 pivots Inwardly the Inclined angle which the planar
commitment portions 1423a make with the longitudinal axis X-X becomes
smaller (steeper) thereby increasing the resistance of the fluid discharge
device 1408 to belng cammed upwardly.

30 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




10 nmakes with the longitudinal axis X-X remains the
sane, or substantially the sanme, as the |ever 1420
pivots inwardly. More specifically, consider that as
the | ever 1420 pivots inwardly the point on the
section of the drive portion 1423b having the radius
of curvature R2 which is in contact wwth 5 the cam
foll ower surface 1492 noves up the cam surface 1422.
The angle that a tangent to this changing contact
point nmakes with the longitddinal axis X-X remains
the sane, or substantially the sane, as the |ever
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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 nozzle 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
removing the stopper end 1460 therefrom. The user then grasps the fluld
dispensing device 1405 and places a thumb and/or finger on the lever
25 1420,

Provided that only a light pressure Is applied to the lever 1420 no fluid will

be discharged and the user is able to manoeuvre the dispensing nozzle

1411 of the fluid dispensing device 1405 into one of their nostrils so that
3¢ the fluid is able to be dispensed into the nasal cavity.




be di scharged and the user is able to manoeuvre the

di spensing nozzle 1411 of the fluid di spensing device
1405 into one of their nostrils so that 30 the fluid
is able to be dispensed into the nasal cavity. 11 |If
the user then squeezes the lever 1420 inwards with
increasing force the threshold force defined by the
interaction of the camfollower surfaces 1492 wth
the conm tnment portions 1423a of the cam surfaces 1422
IS overcone resulting In t hetTont ai ner 1430 bei ng
noved rapidly towards the 5 nozzle 1411 to actuate the

puﬂgpchyt?s%r 6%91 Qdu%ﬁﬁé@ ehé et m{Ithards &mnlat:msmg force the
orifice 1415. Upon release of th epr eaph rf s
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CelsPris PRAERAL S0 PRrETEoEA 0] aoh aeH Ll o e lever
Hoygy@the @0hip L%nlfés@t‘ Byvis dmersalofettﬁﬂnuspi'mgarrdomvaral the lever

o B S Pl ok A, a5 A B85 5 v

148:@||a1mr517| t@Sbléﬁ)tﬁdﬂtevférulttizwi:csitba'egtep@lsmmmethGSn Fam.d‘es 1to
%51 the axial displacenent of the fluid
§ rge device 1408 in response to the |ever

operatl on, the collar 1490 has a pair of dianetrically
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isunners 1467, presented on the Inner surface of the
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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 paraliel to the longitudinal axis X-X. These
tracks 1469 are provided by the embossments 1493. Each track 1469 has
a funne! shape at its upper end for self-gulding of the tracks 1469 onto
complementary axially-extending runners 1467, presented on the inner
surface of the housing 1409, when the fluld discharge device 1408 is
25 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 be appreciated that the track-runner mechanism
positions the collar 1490 in the correct angular orientation about the
longitudinal axis X-X so that the cam follower surfaces 1492 face the cam
30 surfaces 1422,



25 inserted Into the housing 1409 through an (I ower)
opening 1471 in its |ower end, which | ower opening
1471 |s subsequently closed with a cap 1472. It wll
al so be appreciated that the track-runner mechani sm
positions the collar 1490 in the correct angul ar
orientation about the |ongitudinal axis X-X so that
the cam foll ower surfaces 1492 face the cam 30
surfaces 1422. 12 1In use, the tracks 1469 ride on the
runners 1467 when the |lever 1420 overcones the
threshold force provided by the comm tnent portions

1473as0f ﬂéqﬁ'aﬁgénli%f AB8SonL #8<- ruﬁﬁeﬁé‘ 146P8vhen the lever 1420

apprema @mgeratlon of the tracks 1469 with
thevergwmleﬁ sthes ghreshelge forcer groxidesh B thee ceBIMEent portions

I
ggziepﬂe Co{é‘zf?ig%u%cééqgfzz nA@WﬂI bé@} P@ciéfé@l ttl‘nfsi@:lssoperaltlon

r al so has a sheath
o1 il Backe 1RO NBHEhe NG d 46T (OrHORS TatRUG™ G L Bygollar

BOShod W hePhoudide180321 e 1411 in which a nozzle outlet
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product fromthe n 11._ As shown i

hETateseed Brass rTRErrd dotbots T et ihsigtd enroush
the pump stem 1463 lnto 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

20 sufficient for atomisation of the fluid product fromn the nozzle 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
25 part of the device that 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 up
30 In the device development, as would be the case if the nozzle 1411 were
integrally formed with the housing 1409. Any change in the moulding of



separate part fromthe housing 1409. This has

advant ages when the fluid product being dispensed is
a medi canment because this isolates the only 25 part of
the device that conmes into contact with the

medi canment. Accordingly, testing of the

phar maceuti cal performance of the nozzle 1411 can be
conducted wi thout the need for the housing 1409. So,
once the nozzle 1411 is conplete, testing of it can
begi n while the devel opnent 1&nd desi gn of the housing
1409 continues. Therefore there is no hold up 30 in
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openi ng 1480 at its upper end through which the nozzle

1411 is insertable. Referring to Figures 2, 6 and 8,
15 o RRIE R, Hhllad 8Rown fih Fnflee 448e abusihng 140 hasrth (upper)

o oth RS b her B Db PO e R st i

t hmséﬂﬁﬁlé 2@er@mﬁg B¢ FigiB6s the aed @, thd ribzeteatdrl has a flange

nafgsl uasfeatsﬁ%wer endb wl'?igﬁneggra%es 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 Inner mouth of the upper opening 1480 is bounded

by a collar 1483 formed from a serles of collar segments 1485 angularly

spaced-apart about the longitudinal axis X-X. The collar segments 1485

are bent over the nozzle flange 1481 by a swaging tool to clamp the

25 nozzle flange 1481 against the inner mouth to fix the nozzle 1411 in the
upper opening 1480,

To asslst in assembly of the fluld dispensing device 1405, the lever 1420
is provided with means 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 1409 through the lower opening 1471 to



Figures 2 and 6, the inner nouth of the upper opening
1480 is bounded by a collar 1483 forned froma series
of collar segments 1485 angularly spaced-apart about
the longitudinal axis X-X. The collar segnments 1485
are bent over the nozzle flange 1481 by a swagi ng too
to clanp the 25 nozzle flange 1481 agai nst the inner
nmouth to fix the nozzle 1411 in the upper opening
1480. To assist in assenbly of the fluid di spensing
devi ce 1405, the lever 1420 1% s provided with neans to
enable it to be disposed in an outward position 30
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Figure 1, the lever 1420 is nounted in a slot 1507
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oD G et e b SRR BB 1587 dhEfeived in
tham skial chafrelt @511, The lever 1420 Is now dlsposed |n 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 posltion, as schematlically shown in Figure 11.

When the lever 1420 is in Its outward position, the fiuld 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

25 beaks 1422 In particular, do not impede 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
30 so that it clears the edge of the slot 1507 and then pushing the lever 1420
inwardly to its position shown In Figure 2, for example. If the lever 1420



prevent the |ever 1420 bei ng noved through the sl ot
1507 to its inward 20 position, as schematically
shown In Figure 11. Wien the lever 1420 is in its
outward position, the fluid discharge device 1408 is
able to be inserted into the housing 1409 through the
| ower housing opening 1471 to its rest position
because the | ever 1420, and Its 25 beaks 1422 In
particul ar, do not inpede the |oading of the fluid

di scharge device 1408. Aftet5the fluid discharge

devi ce 1408 has been |l oaded to its rest position, the
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th atn‘%gl }Egila |s! Eocateé ron%foc}rﬁuebgab 1501, It will therefore be
gathered that the iever 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.
20
Those parts of the fluid dispensing device 1405 made from a plastics

material are formed by a moulding process.

Other features of this exemplary embodiment are contained in the other
25 sections of this specification, including, without limitation, the appended
claims and statements in 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
30 chronic symptoms or for prophylactic treatment. The precise dose
administered will depend on the age and condition of the patient, the
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the fluid dispensing device 1405, by the |ug 1449a

bl ocki ng i nward novenent of the |ever tab 1501. 20
Those parts of the fluid dispensing device 1405 made
froma plastics mnaterial are forned by a noul di ng
process. Other features of this exenplary enbodi nent
are contained In the other 25 sections of this

speci fication, including, wfhout linmtation, the
appended clains and statenents in the 'Summary of the

ngy 8@‘;@&@&9 uSERRA theNSeduaticy o mﬁ,g@aﬁwm wil

a nedi canent fornul ation B h
eulamﬂtelyf dre téte theealisasedorof ofnithg, 35"!?6‘&'?5‘% ePBYSIEiaPey ¥When

acut lo é@rth@fd@:@é}dfaééctrccomPOﬂe“t
tF%ﬁ}Hg,{.P%Q?ﬁgﬁ%dr}géépggﬁg%@g@nﬁ F{n ni SLC;eY{e Wi | | deg gnent
onf thee cagdinationceiiding geerak b@ﬁaa ampigyed foheS4d

p Bl i canment used and the frequency of

aglﬁ?lghl sthreatﬁ and will ultinmately be at the

di scretion of the attendant physician. Wen

SR T e e
t ., enpddgjRel iYL RURGOREA By, SRMGEE B qmgrenine;
Aﬁﬂﬁg?r b%ﬁaﬁ&g?;Bntcgltiﬁﬁé’mp%nﬁ@ﬂlagtcedefg” Dworfnoglycate (eg

9y Crom rf%l h t%rémseai'uﬂ?’salt),

10e|agou’renﬁwéunf éﬁttbnw%ifewpw cromil, (&9
PLARMadtveas. @. @, tidphiaREpoRingNt | abmeﬂlg'lscs estrgptomycm,
ﬁé&%%%a%%?é%ege%gaw@%gsgzsn CEiEhahk) pEPBIFERS" oo.
GRBAL OSRRKi mfﬁarrnﬁamoeilebj ieng, ted@EpethaEons, (eg as the
2%prﬁggggpﬁd§§@r),eﬁtéticc scII Eaﬁpﬁ]ep lthtp"i‘@rﬁ%rbester), flunisolide,

19 Hud_SeREE! | R¥lepbnide, h&ﬂhmb:ﬁmﬂmy @eg the tfusoate ester),
e{ggpcigspln?q%%%ag%%tﬁééne (et LSARQ"Sek 5908, 168, RiRBirRAP A 1p-

hydroxy-16a-methyl-3- oxo-17a-propionyloxy-androsta-1,4-diene-17p-
carbothioic acid S-{2-oxo-tetrahydro-furan-3-yl) ester or 6a, 9a.-Difluoro-
17a—[(2-furany|carbonyl)oxy]-11B—hydroxy-16a-methyl~3-oxo-androsta-

20 1,4-diene-17p-carbothioic acid s-fluoromethy! ester; antitussives, e.g.,

noscapine; bronchodilators, e.g., albuterol (eg as free base or sulphate),
salmeterol (eg as xinafoate), ephedrine, adrenaline, fenoterol (eg as
hydrobromide), formoterol (eg as fumarate), isoprenaline,
metaproterenol, phenylephrine, phenylpropanoclamine, pirbuterol (eg as

25 acetate), reproterol (eg as hydrochloﬂde), rimiterol, terbutaline (eg as

sulphate), isoetharine, tulobuterol or 4-hydroxy-7-{2-{[2-[[3-(2-
pheny|ethoxy)propyI]sulfonyl]ethyl]amino]ethyI-Z(3H)-benzothiazolone;

PDE4 inhibitors eg cilomilast or roflumilast; leukotriene antagonists eg
montelukast, pranlukast and zafirlukast; [adenosine Z2a agonists, €g

30 2R,3R,4S,5R)—2-[6-Amlno-2-(1S-hydroxymethyl—z-phenyI-ethylarnino)-

purin-9-yl]-5-(2-ethyl-2H-tetrazol-s-yl)-tetrahydro-furan-3,4-dio| {e.g. as
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gt hi ﬁ’l'oﬁﬂfl’bn PDﬁfolthh'tI}i’ééﬁ?{yﬁm%Ge Ciil8imel Qﬁbo@lﬁyllmate or

ro um ast otrlene ant a onlsseg rmnteuaf,
prtepokdlipe atherapeyti RIRERIRS ape PEREYEHE Qa 1RGN SF glucagons.

301t wil be clear to a person skilled in the art that, where appropnate, the
2R, 3R 4S, 5R) - 2- [ 6- Ami no- 2- (| S- hydr ox mathl- g yl -
19 e k@ﬁ'@pts may be used in the form of salts, (e.g., as Ikall metal or

puam@e?lsaf&s] oPad aclatarewttromaut%? 028! esbery| ()eg S16RBY A9t bsters)
ran

E ")h% %64 integring oo
i nPfi B tsewét%sg § QS)h\edfft@sz te &P(imﬁ e or stability o
Pi I hrididibdmierit! &dyvl ke niihprReYtne eolhm(nﬁ,s)omth@emﬂtcaaadnt in

[ 2-(2- met hyl phenoxy) acetyl]am no}pentanoyl)am no]
pr%"}?a?f&PE I3 d (e.g as free acid or potassium
i1galt)]*, diuretics, e.g., amloride; anticholinergics,

5e..,'rtroime as bronjde), tiotropiu
at Fisthribior My MAAFUARE Enen s ielrsEoryo PoighHad for the
hygegeeernt SONBASHnELEYN dRotdure; oX ailddakeessuche ag. asthma and

thlllne chol i ne theophyllinate, |ysine
th@Wﬁ ¥1linate or theophylline; therapeutic proteins

and peptides, e.g., Insulin or gl ucagons. It wll be

plgf éﬂé %538 ﬁgn s 'cér%ﬁgrqt is ag UCOaCE)tr‘tICOIé tc.’om\’\@c?urnd which has
anti-inflammatory properties. One suitable glucocorticoid compound has
the chemical name: 6a, 9a-Difluoro-17a-(1-oxopropoxy)-11p-hydroxy-
160~methyl-3-oxo-androsta-1,4-dlene-17p-carbothioic acid S-fluoromethyl
ester (fluticasone propionate). Another suitable glucocorticoid compound

25 has the chemlical name: 6u, 9Su-difluoro-17a-[{2-furanylcarbonyl)oxy]-
11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-173-carbothicic  acid
S-fluoromethyl ester. A further suitable glucocorticoid compound has the
chemical name: 6a,9a-Difluoro-11p-hydroxy-16a-methyl-17a-[(4-methyl-
1,3-thiazole-5-carbonyl)oxy]-3-oxo-androsta-1,4-diene-17p-carbothioic

30 acid S-fluoromethyl ester.



10 nedi canents may be used in the formof salts,

(e.g., as alkali nmetal or amne salts or as acid
addition salts) or as esters (e.g., |ower alkyl

esters) or as solvates (e.g., hydrates) to optimse
the activity and/or stability of the nedi canment
and/or to mnimse the solubility of the nedicanent in
the propellant. 15 Preferably, the nedicanent is an
anti-inflammatory conpound for the treatnent of

i nfl ammatory disorders or di séases such as asthnma and
rhinitis. 20 In one aspect, the nedicanent is a

gl %R&%Eu‘cml& rﬁpm%}ﬁat \A? inptitinds aRkiude NNSDBL €Y PDE4

properties e sult ucocorticoi d compound has
t hénhibitarsc Mukatiiane @atagonlsts, iNOS inhibitors, tryptase and elastase

9a1r@h5t‘:ﬁ§{ Qet%zﬁh{tégﬁﬁ%ﬁféb%%ﬁé aﬂa&%ﬁ'&ﬁé‘ﬁlﬁéia agonists.

- 0X0- ahdr ost a- di ene-17p-car bot hi oi c
acid S—fl uoromst hyl ester (f| uti casone propi onate).

%n%EerméditérﬁQrHte |§| SRR Qhtdd Ohd SOPPOUIRbI@S Ma8 tfBemulation,
chem cal nane:

9a PATHquiRsHYo- E!L?%P'P‘{‘@f(ﬁﬁny?%éﬁ%&hyf‘ﬁrwtbn or a suspension

11 poridst9ory,- KpRoRBMNY borta@ity abehePs hadmdceliitcatyl Hrceptable
rbothioic acid S-fluoronmethyl ester. A further

suPrdibive CYMROFEBYS:i coi d conpound has the cheni cal
narre

16a- 4-

13 SO Oh e GIc RO T i2ERb. NEvi et 1V R e, From
I 7u00t@r botdinspts (30 t@C¥(|0DCScéﬂ1W|QéVEtdayﬂicmtI?rfroﬂ:|820 to 1000
ti-j.nflanmator n

NSRS dob Yorfpdd centipbipdlr Bich s B NS 40, Bifas (50 to
NOSOOOITtethpmss), att 2570t ase and el astase inhibitors,
beta-2 integrin antagoni sts and adenosi ne 2a agoni sts.

5 The nedi canent is fornulated as any suitable fluid
1fs0Swithblei formulapians i(eld. aolugioa aradusbensiofemay bestahiliged (e.g.

formul ati pn qr .a_s nsi.on . for tl.on . Qna .

contenoevf BEPEARUM ARG b o @br i sddction 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.

20 Suitable formulations (e.q. solution or suspension}) may comprise one or
more exclpients, 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 carbohydrates, organic and inorganic

25 salts, polymers, amino acids, phospholiplds, wetting agents, emulsifiers,
surfactants, poloxamers, pluronics, and lon exchange resins, and
combinations thereof.

Sultable carbohydrates Include monosaccharides include fructose;
30 disaccharides, such as, but not [imited to lactose, and combinations and
derivatives thereof; polysaccharides, such as, but not limited to, cellulose



addi tive conmponents. 10 Suitably, the fluid nmedi canent
formul ati on herein has a viscosity of from 10 to 2000
nPa.s (10 to 2000 centi poise), particularly from20 to
1000 nPa.s (20 to 1000 centi poise), such as from 50
to 1000 nPa.s (50 to 1000 centl polse) at 25C 15
Suitable fornulations (e.g. solution or suspension)
may be stabilised (e.g. using hydrochloric acid or
sodi um hydr oxi de) by appropriate selection of pH
Typically, the pHw Il be adffisted to between 4.5 and
7.5, preferably between 5.0 and 7.0, especially
arwgor@b Irhtne- ar%odémattﬁ*ég%é@o?mbl?dds%&a(rfﬂeg; such as, but

I'on or “suspensi r'i se one or
exrmtplllemtexl By dendrines rﬁnc’e%@mﬂ‘@’ﬁons I?@Feldﬁ”"?'%"%amere"f

ng@Et | QfchY as! B&Y tnd't'ailﬁ‘ﬁﬂeal $o L fbitall Caf@Nedrakinatdnd and

( interact wth other conmponents of a
cotgrbstivies ithéngok del et eri ous manner includi ng, but not
Limted to, pharmaceutical grades of carbohydrates,

organic and inorganic 25 salts, pol y’r‘ﬁ am no aci dsl .
phBiEaRle | Birganic weand; ni§oEgRiE Ssal*éqmlrg: eer§° jum  or calcium

Suﬁﬁo%?w@fgss RIYNBERAIE! Steaktil GNAC Scondifatisny exchapg@evatives
resins, conbi nations thereof. Suitable

hesesfdr at es | ncl ude monosaccharides | ncl ude
fruct ose; 30 disaccharides, such as, but not limted
to | actose, and conbi nati ons d der| V@tgl ves. there

L popyGaliendondess JUEHas NeBUE nUpdFSTRFEl (joteIn Bolymers,

Ceﬂnhlﬂdﬁge 3& naﬂdmﬂ%ﬂ)wabéﬁﬂﬁ andl cdatbivationseand derivatives
t her eof 0sacc not

t othedeats roHY S ReO AP b e VRC BT Y BEAIAG but ot

t hpred; to, WIN@'&d sterbhAgrdsslinkeat staroh tardl icombinations and
sor bi t ol rrbl n t

der tives the
Suretes AhgOL SH- PHEREUR Podeare bR b Fiher e dhERlqrmg, bt
16ah6t Utthited to, derlvatlves of chitosan; and synthetic blodegradable
polymers, including, but not limited to, polyethylene glycols (PEG),
polylactic acid (PLA), synthetic polymers incfuding but not limited to

polyvinyl alcohol and combinations and derivatives thereof;

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

Suitable wetting agents, surfactants and/or emulsifiers include gum
25 acacia, 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 Iinclude amberlite IR120 and combinations and
derivatives thereof;
30



phosphat es, magnesi um stearate, and conbi nati ons and
derivatives thereof. 10 Suitable polyners include
nat ural bi odegradabl e protein polynmers, |ncluding,
but not Iimted to, gelatin and conbinati ons and
derivatives thereof; natural biodegradable

pol ysacchari de polyners, including, but not |imted
to, chitin and starch, crosslinked starch and

conbi nati ons and derivatives thereof; sem -synthetic
bi odegr adabl e pol ymers, incl28i ng, but 15 not |imted
to, derivatives of chitosan; and synthetic

bi%ﬂ[@?ﬁ?ﬁ{lﬁn f@'ﬂjn.r m‘zag%é%rﬁg a %lub:ﬁﬂhg'dd@h& 8dch as a
tg, polye ene gl ycols pol yl actic aci d

( RURpCtabint het$ld5t yrrer%—”’fﬂﬁ%ﬁi i ng B#Ydfot | inltedd-dS 3
e 95, St Do

| a
andeledingi these efciheatritopussries @dd TreeRi-1a0: dH %114 and
ade\*rltb’ﬁt){-“é'% :Fl r\ﬁﬁn@ﬁfthesv'nhﬁmeﬁ IQ%‘P&H]'PHMJC&WGE BE kvelaverage

| ecithins and nbi nati ons and derivati E;t)/gyca er eof

smqnataﬁreofmewwg"eagmg unis,in soe AeHENEn y around 7-70,

efﬁég-ﬁédlé#f S aré\eid! d9-T NespR2iaflg aGireund hpt BBt esmd 4f(a;1 B,3-
acl ds I nc

udi ng conbi nati ons_and derjvative h
SGPFQH]%“YJBPMMP@' BRSPS Wit BT em&? a4 %@faa'%a%r‘
18:ﬁose {R'aWn%n? ﬁ'@ra):wa rln@%culaﬁduagm'@bnasoomoandspecuany 4000-

deri vati ons ereo [ e e n resins
16 e HEeRTY: ripkeesh T8 SBTRSFINE: FoRGITY Spioved in a
d%hu@wrm bharReid 0.301@0, phefetatiy @raundi2is w/w based on
formul ati ons ?%é@conprlse a sol ubilising agent such as

a welght offosmulati§ey « apl e surfactants i ncl ude
a-[4-(1,1, 3,3- tetranet hyl butyi) phenyl

G S RBY e P ReE ™ By, comaining
1% &Qchﬁfd-dea%d beatsdingiubiei ¢igool¥-s8@b asn pulyetty|éme g cols
u( %Ed 508{ gr?g lp¥06yrlléjr|1ec %{&Mesaaar%h%cﬁ‘vgra%%rose, and ethanol.
Dextrose and polyethylene glycol (eg PEG 200) are preferred, particularly
dextrose. Propylene glycol is preferably used in an amount of no more
than 20%, especially no more than 10% and is most preferably avolded
20 altogether, Ethanol is preferably avoided. The hydroxyl containing organic
co-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

25 as polysorbate, glycerine, benzyl alcohol, polyoxyethylene castor oils
derivatives, polyethylene glycol and polyoxyethylene alky! ethers (e.g.
Cremophors, Brij).

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



nunber of ethoxy repeating units in the polyner
(typically around 7-70, particularly around 7-30
especially around 7-10) and 4-(1,1, 3, 3-

tetramethyl butyl)phenol polynmers with formal dehyde and
oxi rane such as those having a rel ative nol ecul ar

wei ght of 3500-5000 especially 4000 10 4700,

particul arly Tyl oxapol. The surfactant is typically
enpl oyed in a concentration of around 0.5-10%
preferably around 2-5% w w bAsed on wei ght of

formul ation. Suitable solution fornul ations nmay al so
conpri se hydroxyl containing 15 organic co- solvating
agents include glycols such as pol ethyl

(Gaiietia 20sjoskid pPapSInan e yonc dsg FPESNPIRGE e uose,
d%&gﬁﬁ(egag%&%ehﬁﬁol bQ&éhﬁ:@SG aﬁvﬂrﬁﬁizmbhmheihﬂcellulose,

gl'yc are preferred cul a

déwﬂr@g@romﬂﬁﬂé'yloéﬁe hygrpgethyicellope, B‘HPW’U@'?d&q\én Pglpxamer

t SRR/ 18R Qlydolnaidiifbtes S@BEHEN | gums, taragethams and
5?3@)# g%jy t‘rirJyost ggr\’éferablay avoi ded 20 al t oget her.

Ewcaerancls.s preferably avoi ded. The hydroxyl containing
organi ¢ co-sol vating agents are typ| cally enpl oyed at
a concentration of 0.1-2

S PRSI aratesiany aBTaRnurS ARk BHE Ye.o.
S Qb RBnfupd MULAbHEES n@éhzétl‘&ihlmrrprdrwldml ulktrgnidg  and

1&%23}{;}!3 ulggqrr;%p;gt%4 )ér?éc%r %ggg¥ C rg'jg Ipens)?rﬂéyéunc nitrate,
p‘ﬂﬁéﬂ?%&ﬂﬂc%'atfé@étganén@mtym?ygfshmern;coshdﬁyl agdnds s (e.g.
e ors ri ui € .S
fcﬁhﬁQIPQNa&ﬂ v VEI”%\H Jé%ﬂlﬁqf?g% enzy! Oq%oﬁ]é) ggpb?ﬁeria sters
fC('e'@Weﬁﬁhrﬁoﬂﬂ)%eéﬂl’t?drwy@enmmyaeidhamhe!agnggemn_ts such as
preservati ve otoni ¢
D e Aelne TEoThRCRR Sl SPGBl as
1§Wh§ﬁﬁiﬁwlchﬁirb¢rb9@lesorb%eagdmndtitsasﬁksaaﬂdmolymyxm
bent oni te, hydroxypropyl net hyl cel | ul ose,

hydr oxypr opyl cel | ul ose, hydroxyet hyl cel | ul ose,
p G oabie isotdrégty pdjustiagnegents act such as to achieve Isotonicity with

body flulds (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 chloride, dextrose and calcium
chloride,

Suitable suspenslon formulations comprise an aqueous suspension of
particulate medicament and optionally suspending agents, preservatives,
25 wefting agents or isotonicity adjusting agents.

The particulate medicament suitably has a mass mean diameter (MMD) of

less than 20pum, preferably between 0.5-10pm, especially between 1-5pm.

If particle size reduction is necessary, this may be achieved by techniques
30 such as micronisation and/or microfluidisation.




5 407), polyethylene glycols, alginates xanthym gunmns,
carageenans and carbopols. Suitable preservatives

I ncl ude quaternary anmmoni um conpounds (e. g.
benzal koni um chl ori de, benzet honi um chl ori de,
cetrimde and 10 cetyl pyridiniumchloride), nercurial
agents (e.g. phenylnercuric nitrate, phenylnercuric
acetate and thinmerosal), alcoholic agents (e.g.

chl orobut anol, phenyl et hyl al cohol and benzyl

al cohol ), antibacterial estefd (e.g. esters of

par a- hydr oxybenzoi ¢ acid), chelating agents such as
disodi um el h hefR igdk, veegum,
2GRl fBLBhfigl ShRfl, MACuge TeinBRyibetieIate, Yo,
adrabazadth, henserites raetty|sellylegspnd palyethiiere pYSPIni ci ty

adj usting agents act such as to achieve Isotonicity

with body fluids (e.g. fluids of the nasal 1:cavi bt
r Suitabie gvsitting exeotsl furskionstowet; the; P%’&&?Sa%;mdiyé’&e“ °
%I""S%Filifm@ﬁigﬁé‘ggonf B drebRtih Ofhe: afi@diiRl pRag of Wheabbrapadsition.

onicit usting agents are sodi um chl ori de,

detarpies ahetineagents SRS ANIBS USEH PELIALYSHISHRAIS; axfers and
f osfuaat i cﬁ?’éfe‘l"gﬂg,r | &2 ARetdMge Gens UBPenshyarophilic, non-ionic
parti cul ate nedi Canent and opti o\qal ly blsgepdci ng leate
agwmtastariy duesty arefeeably pjygetath gn%g(g?g <Se[pitan “monoo

' S%hgﬁi'iéd Ly tidbrepided progeitiFelysbhisata®0hi cul at e

medi canment suitably has a mass nean di aneter (MVD) of
1Pess than 201im preferably between 0.5-10m

eSPGEde IpreRalueees AndMotohfcitpaadjustireg abestsr adues idescribed

is necessary, this rrawyaéoe arhj eved by techni ques 30
suRltpvadn Felatigni ta SOIBIeNSREMERUNEr of | Ui di sation. 22

Sui t abl e suspendi ng agents I ncl ude

car boxynet hyl cel | ul pse, vee ragacant, q .
pefelpenainerden o e Yo Sefebi o BRRFTER g agpdcament
1 SufckRlRion8 ol fBe 2g@iinent Wi dbflanmacoryeand/be aperdic coeditions
? Lgf”ﬁ%hca %taﬁ%sgﬁuf ﬁag @'ﬁﬁ‘%igsq%f %_rs%'nglnarli&1%E?é#niélrl'hinitis
as well as other local inflammatory conditions such as asthma, COPD and

dermatitis.

20 A suitable dosing regime 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 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

25 above procedure up to three times each day, ideally once daily. Each
dose, for example, may deliver 5ug, 50pg, 100ug, 200ug or 250ug of
active medicament. The precise dosage is either known or readily
ascertainable by those skilled in the art,



Exanpl es of wetting agents that can be used are fatty
al cohols, esters and ethers. Preferably, the wetting
agent is a hydrophilic, non-ionic surfactant, nost
preferably pol yoxyet hyl ene (20) sorbitan nonool eate
(supplied as the branded product Polysorbate 80). 10
Suitabl e preservatives and isotonicity adjusting
agents are as described above In relation to solution
fornmul ati ons. The di spensing_device herein Is suitable
for dispensing fluid nedicamnt 1s fornulations for
the treatnent of inflammatory and/or allergic

CIQrWHIt bc?rlfl'ldelﬁtobgeth%ﬁstﬁb PREERIABCRUGR AS ﬁ’ohltrhiet barpose of
erennial rhinitis ﬁe as, qt her d
basrationt malmmdow isymklen exends, e madiice RBs/ it
f1:18 sui tabl e dosing regi ne woul d be for
ﬂﬁ—[ pa %%gﬁtts "t%%rﬁ?hal e slowy through the nose
subsequent to the nasal cavity being cleared. During
'A‘Ih@gé’gfé g\ﬂ'elﬂ B?té(rﬁ’fs”ﬂlﬂc%téso'%bww daﬁm‘oﬁmbt@tﬁ" t'subsantially”

nostri e other is panua caonpr
At el o UHIeE AT B SREP RIS PTOBET b, BEREE to Include the
NQ&ict Eram&é‘?'o‘?%rbﬁert@@g vidll dsvwenrhatesilabtie ofetiqyertherefrom.
nostrll woul d be adm ni stered by the 25 above

procedure up to three tinmes each day, ideally once

daily. Each dose, for exanple, may deliver 5g, 50g,
1004g, 200g or 250g of active nmedi canent. The precise
dosage is either known or readily ascertainable by
those skilled in the art. 23 1t will be understood

that the present disclosure is for the purpose of
illustration only and the invention extends to

nodi fications, variations and inprovenents thereto. 5
Al'l usage herein of terns such as "about"

"approxi mately", "substantially" and the like in
relation to a paraneter or property is nmeant to

i ncl ude the



exact paraneter or property as well as inmateri al

devi ations therefrom 24 dains 1. A fluid dispensing

device for dispensing a fluid product having:- a

di spensing outlet fromwhich the fluid product is

di spensable, 5 a supply of the fluid product, a -

di spensi ng nenber nounted for novenent in a dispensing

direction along an axis froma first position to a

second position which causes a dose of the fluid

product in the supply to be % spensed fromthe

di spensing outlet, and 10 a finger-operabl e actuator

nount ed for novenent in an actuating direction

is generally transverse to the axis, wherein the

actuat or nenber has at | east one cam surface and the

di;speng ﬂ%gﬁg&ﬁéln Hevitle foPBRpeREIRg GAMIE PrbOY&having: -

surf ace, n the actuator nenb is.novable in the

er :

a@ dispensingipuidet from wijch the 8HldkRrodHet 5 disReNsPOne cam

SSlér{@?fy b ida8dng! the at |east one cam follower
r

su € to force the at |east one cam fol | ower

@urf.ac%
t@ disgengiogrmemper JRRVEEEAS B cMOYCRIERT (R EIFERDEngrection

MR ahMaxi hsPenst pesidbr @6td 88corid @ositibA Whithtcauses a
posl,l tl gh ?%)I??ﬁghsec'ondapo[si tion, vvhgre?n (tilhe at ast

I
oriosgaff Shef Seld Hreductc FhrihemsHPP o £9 i bR, disPerssde fom othe

atgighdnkimgioditt! 8nd0 the axis, and an adjacent drive
section, ‘which is oriented at a se%ogd angrlne tQ the”_1 an
1008 SgRraPerablgr ASERtOR nARMaRs Mouited o Q) JMOYETFY

t RRARHCBIré&ioRORRICH i genarally afananged touhb akisat, |1 n
use, the east one cam fol |l ower. surface

t |
S QRIS §08 ACTHEIOS BFEIDE RS GhmierieRlie SHMaRdTeRs ad the
S efiédePRfhgOineritieraas| st agdst one anfalloweasarfaos, novenent

22{%4}%@‘3@%% %@qtggnn?g%bgp ié hrr(?m?acb ¢ %' the gicl.ru%%boﬂre&ign to
15 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,

wherein the at least one cam surface has a commitment section, oriented
20 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,

whereln the device is configured and arranged such that, in use, the at
least one cam follower surface successively rides over the commitment
25 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
30 cam follower surface to ride over the commitment section onto the drive

section.
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30

menber fromthe first position to the second position,
and wherein the first angle Is selected such that a

m ni mum actuating force Is required to be applied to
the actuator nmenber to cause the at |east one 30 cam
foll ower surface to ride over the comm tnent section
onto the drive section. 25 2. The device of claiml,
wherein the first angle is in the range of about

20-35. 5 3. The device of claim1 or 2, wherein the
commi t nent section is plardt. 4. The device of claim

1, 2 or 3, wherein the mninmum actuating force is in
the range of about 20-45N. 10 5. The device of any of
the preceding clainms, wherein the second angle is in
2he T e @RYIcEBbGlRIMOLGMhegein e BB waslsr sy Fof reRee of
Rb8GESH G cl ai s, wherein the drive section 15 has an
arcuate transition portion contiguous with the

comm tment section. 7. The device of claim®6, wherein
3he t rRESAdvIQN oPQIdiP bR, awhaelinithel cofithitfiait esdclion Is
the range of about 1-5mm 20 8. The device of any of
®laas 1 to 6, wherein the drive section is arcuate.

9. The device of claim8, wherein the drive section

has a_first portiqon _of a first radi us of curvature

Gont | OBEEVIFRT G Lomr craHieelt e Blmamy et HbiRg force
$EpONE RegkicPAbodbROI4EMUS Wi th the first portion, of

a second radius of curvature which is greater than

the first radius of curvature. 10. The device of claim
%, whehei devidee ofiranie of atiki precedingi slatmsf wherdin rthe second

AN 2596 RONdd O Skout 40-600.

6. The device of any of the preceding claims, w herein the drive section
has an arcuate transition portion contiguous with the commitment section.

7. The device of claim 6, whereln the transition portion has a radius of
curvature in the range of about 1-5mm.

8. The device of any of claims 1 to 6, wherein the drive section is
arcuate,
9. The device of claim 8, wherein the drlve section has a first portion

of a first radius of curvature contiguous with the commitment section and
a second portion, contiguous with the first portion, of a second radius of
curvature which is greater than the first radius of curvature.

10. The device of clalm 9, wherein the drive section consists of the first
and second portions.
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30 26 11. The device of any of the preceding cl aimns,
wherein th e commtnment section is of a first length
and the drive section is of a second length greater
than the first length. 5 12. The device of any of the
precedi ng cl ainms, wherein the mninmm actuating force
is in the range of about 25-40N. 13. The device of any
of the preceding clains, wherein the at | east one cam
follower surface is arcuate, 10 14. The device of
claim9 or any clain1appen&¥% t hereto, wherein the
second portion has a radius of curvature in the range

91, abid ddwicd BFBhy 395 thel b@ec‘éﬂiﬁgcﬁa[ﬂ'fs, Mherei‘n ﬂhhse commitment

di | tu
géﬁ?ﬁ%?‘e;fngﬁ%t ﬁ'léStd'SW% af‘érthﬁog"éac %B?T‘ & Ogr‘% u%ﬁcé’”aa lgpath

Pféattgethaa,%@aﬂrgp@ngtﬁ ection. 16. The device of any of
he preceding clains, configured and arranged such
that the first angle to the axis becones steeper as

i he a‘ﬂﬁéJ@Iche tﬂoarﬁfﬁlﬁﬂetherm%eéduh@ ddmsastheaeinnghe minimum
directi '

X n. devi e of y t he preceding
EF"é’PHﬁ?%'@ﬁf'? &F%r% rqbé’Hbgg ‘Hﬂjch that the second
angle to the axis remains const ant, or substantially

nst as e actyat or er ve
igt uaﬁ"‘%ﬂe\ﬂic?@ Angof Ltgg pj_'gce C@Eﬁf”c@hsp'é\%eoﬁt epgt one
pa@celower Slrfddesis anbgatei n t he actuator nenber is

nounted for pivotal novenment about a first end thereof
and the at |east one camsurface is disposed on the

" agt ualid deerbest di@inmBeor mypridimezgpensieddhdret®) wherein the
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second portion has a radius of curvature in the range of about 15-40mm

15. The device of any of the preceding claims, wherelr the actuator
member is mounted in the device for movement on an arcuate path in the

actuating direction.

16. 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.

17. The device of any of the preceding claims, conflgured and arranged
such that the second angle to the axis remains constant, or substantially
constant, as the actuator member moves in the actuating direction.

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



27 19. The device of any of the preceding clains,
wherein the dispensing nenber is a dispensing
container in which the supply of the fluid product is
contained. 5 20. The device of claim18 or clains 18
and 19, wherein the dispensing direction is an upward
direction and the first end of the actuator nenber is
a lower end thereof. 21. The device of claim 20,
wherein the at | east one camfollower 10 surface is
di sposed towards an upper erd of the dispensing
menber. 22. The device of claim19 or any claim

aﬁee”dﬁiﬁe tdgsircgt ry‘gfr fHeonJ&@dln@' §9§ﬁ‘§| Wﬁer@ﬂﬂtt@é ﬂ%bensing

a punp wh caused punp ‘?(?f'i?‘ ﬁ duct
fhlﬂrnibg'riacmdtspe'ﬂiinﬂ tcﬁétam%'péd@h‘ﬁ@ tB%tSPBP‘Vu § i pgoduc
t ensi ng 15 contai ner being noved in the
dﬁg%gﬁgﬁﬁgpdlrectlon by the actuator nenber. 23. The
devi ce of any of the preceding clains, wherein the

%buat e dEBRRYF catmi e ob @iaﬁngcmuﬁd?ugmh‘em”n tR€ dipensing

e device of any of the t
JRBEHEN frgan GIIAR Hrechion BN gpe B FOSaT Bhe “efaiR g oer
|§gs§q5\,{,@|1eﬁd1§r@,—@oibody cavity. 25. The device of claim
24, wherein the nozzle is for insertion into a 25

nostrll of a human or ani mal body. 26. The device of
apy , of Thbeddi@c @i dint 128, Bhensirerthe nat heast | aried cprro deltower

is a medicanent. 28 27. The de of h
1, BUTTRER R IEPRASHRONRFS B HPPR=C0H oh D PIREeneif Far sty
housi ng have co-operating guide menmbers for guiding
rrpz\éerren %fev}cre]eofdélasi%e 8' %ny Hb 2 ap}:grrf@et} H-leer% Swhereln 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
15 contalner being moved In the dispensing direction by the actuator

U"l

member.

23. The device of any of the preceding claims, wherein the actuator
member is the sole actuator member.

20

24. 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.

25. The device of claim 24, wherein the nozzle is for insertion into a
25 nostril of a human or animal body.

26. The device of any of the preceding claims, wherein the fluid product
is 8 medicament.
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5 28. The device of claim 27, wherein the co-operating

gui de nenbers prevent rotation of the dispensing

menber about the axis. 29. The device of claim27 or

28, wherein one of the guide nenbers conprises a

runner and the other guide nenber conprises a track

for the 1o runner. 30. A fluid dispensing device for

di spensing a fluid product having:- a dispensing

outl et fromwhich the fluid product is dispensable, a

supply of the fluid product2® 15 a di spensi ng nenber

mounted for novenent in a dispensing direction along
ax| ' e t j tdid i

2he " sLp S B8 GG, s BR%eRing Bfjris, WACIPENE Lalklensing

manmke¢r, amdd hausihggbave pe-ape@ting: gyidsr Membes ﬁaﬁnﬂew‘ng

wgveﬂ?%/rﬁr@%e H@p@ﬂsin@%&?hépgloﬂbrtﬁﬁtaix@? which is

generally transverse e axi §, 20 wherein the
actuator nmenber has at | east one cam surface and the

d&SPePst MR VIRNRCL A2 AtwhERF tRORoCeHBrEhd Q0Rie members

i
surface, wherein the actuator nenber is mvable in the
aceveatiratptionras she dispepsingdne@benabayt theds-one cam
surface to bear against the at |east one cam foll ower

surface to camthe di spensing nenber in_ the di,(féensi
@Br ecThesermetef daiie7 Ak 28 Wherginoenk ©f §8e U= Joemboers

dbspeiResd rUhRE LhEtKE SPRAYUNE nititibétcondiitbeshetraidk foRehe

act uator nmenber further has a stop to stop the
dURMRsi ng nmenber bei ng novable along the axis in a
di rection opposite the dispensing direction beyond a
predet ermi ned axi a nment

e e Sanng seb o BobReRe A e IR,
LdibpRing SWdtaesm vafch e fillidieprdavticie didperisable) 30,
\ghs%rp%llyno% th% ﬂsl}ig %rc%)urg,“ ses at |east one

a dispensing member mounted for movement in a dispensing direction
along an axis which causes a dose of the fluid product in the supply to be
dispensed from the dispensing outlet, and

a finger-operable actuator member mounted for movement in an
actuating direction which is generally transverse to the axis,

wherein 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 leasst one cam
follower surface to cam the dispensing member in the dispensing direction
to cause the fluld product dose to be dispensed from the dispensing
outlet, and

wherein the actuator member further has a stop to stop the dispensing
member being movable along the axls in a direction op posite the
dispensing direction beyond a predetermined axial position to provide
alignment of the least one cam surface and the at least one cam follower

surface.



stop surface engagable with a respective surface of

the dispensing nenber. 5 32. The device of claim 31,
wherein the at | east one stop surface extends

generally transversely to the axis. 33. The device of
claim31l or 32, wherein the at | east one stop surface

10 fornms a continuation of the at | east one cam

surface. 34. The device of claim 31, 32 or 33, wherein
the at | east one surface of the dispensing nenber

forms a continuation of the 28 |east one cam foll ower
surface. 15 35. The device of any of clains 30 to 34,
wherein the at | east one cam surface is presented by

a nose section of the actuator nenber. 36. The deyice
of3ic| alThe Hevideenf slaionddwhereinyther stopfamgpriges; gt Hast one
20 wherepn _t oge ivell § el of PEHRS IdRGhsin
b)?toan t%“%*%%r?ﬁ%%éao @?ﬁg:h Eogégﬁségg?%oi. 3?. %,Z\ ifil uid Rehsing
dirsgeher.ng devi ce for dispensing a fluid product
*aving: a housing wth a dispensing outlet, the

ousi ng adapted to receive therein 25 a dispensing

ca ai ibe devieeiafi ¢igino hal f wiieselprdgudt IP8st RBGefERt syace
”}Sc.t?rsjdss éﬁlgtrSHé\Fér‘Eﬂgftth@fagisan axis froma rest

position“rel ative to t housi ng to a di spensing
position relative to the housi ng which causes the

dispenshRydfat 6 H8im B2 ¢H SPoNsGem tHeset Riast beefskep durface
product through the di s'%ensi ng out | %{_‘?, t he housi ng

1thformg azentipeakan ghehf alyeasl 8y RPIUTUEIRC0 t he
di spensing container is insertable into the housing
along the axis to the rest ition d t le
o1 Teroedjie BbFEMBatuattoPt RanbEE oD e IFASk e Satace
hay¢sineddit@Ensing member forms a continuation of the at least one cam
follower surface.
15
35. The device of any of claims 30 to 34, wherein the at least one cam

surface is presented by a nose section of the actuator member.

36. The device of claim 35 when appended to any of claims 31 to 34,
20 wherein the at least one stop surface is presented by a tip portion of the
nose section.

37. A fluid dispensing device for dispensing a fluid product having:-
a housing with a dispensing outlet, the housing adapted to receive therein
25 a dispensing container containing the fluid product for movement of the
dispensing container along an axls from a rest position relative to the
housing to a dispensing position relative to the housing which causes the
dispensing container to dispense a dose of the fiuld product through the
dispensing outlet, the housing having an access opening through which
30 the dispensing container is insertable into the housing along the axis to
the rest position, and



novenent inwardly with respect to the housing,
transverse to the axis, to cause the dispensing
container to nove fromthe rest position to the

di spensing position, 5 wherein the actuator nmenber is
novabl e froman outward position with respect to the
housi ng, whi ch enabl es the di spensing container to be
i nserted through the access opening to the rest
position in the housing, to_an inward position with
respect to the housing, whi AP prevents the dispensing
container being inserted through the access opening to

t g? Iéa%f’ q‘l L dpePablé %cﬁJbQoPﬁ#é?hw mbuhtefcr @mnﬂllnmhmg for
position t'he actuator is able

rruxm@nnemhanmaydlw with respect fto thet smgus Frﬁgsy%rsg 61:83 ge axis,
dig Ralse e “cﬁﬂ&@sm%f colitaPep s rhové fieoni ase reesipositiontto the
|

nove spensi ng position, and wherein the
deNﬁp@eSlngspoéitmreasabl e detent nechani smfor

=5 QUL BV é’adﬁ&cﬁ%@hﬂﬁrﬁ@@n@ﬁb@ﬂ‘ﬁm reToetward pdsition with
out war i nwar d posi tj ons, di spenser

CFRSRACBT iR MEUNGh VOIER MeblS. b (LA B Tgh Cppaner to be
houRirig @REUEH thd8css ld:@bﬁfngfmﬁherresﬂﬁoﬁﬁon Tiéhe housing, to

dlspenser of claim 37 or 38, wherein det
seh AW ReBRioN BB SSRSGh T SHErROW G LG prgvents the
%]‘Ct‘sﬁdeﬁtgm%rcdn?ﬁnéﬁb&ﬂb%sdﬁfbﬂmugﬁl th)élac&snmpab{]rtg tortberest
a first position reven venen
1 osikiosr 1M%epo%@%§Ht &ﬁgnowiwgggngw&ﬂ% %)ﬁwgloh fhe actuator
PAfRéMmbeR S ?Blé t8 bRanove imglgu with respech te biadhegsing to cause
novepent o he_act uat or er et
ot VAFRENEING CRNEAE D 5PP5EHhAn ef%{e%gﬂbgeng%rqm\fe to the
C|cﬂ$;fén'§9\g pdsitién,Gdhdt he det ent rrechanl sm conprises a
to bias,the stop el lal s
einr e Cﬂeélg)@nE@F %fre%agﬁn geﬁgﬁ i&k&l‘?‘émﬁﬂ fqﬁ]' %ﬂectlvely
1§trﬂﬂ’dlﬁb eHE attusRoOmehiter iads watwardrend éwanldpesiiiens. t he
housing in its first position. 31

38. The dispenser of claim 37, wherein the detent mechanism is on the
housing and/or the actuator member.

20 39. The dispenser of claim 37 or 38, wherein the detent mechanism
comprises a stop element on elther the housing or the actuator member
which is movable from a first position, which prevents movement of the
actuator member between the outward and Inward positions, to a second
position, which enables movement of the actuator member between the

25 outward and inward positions.

40. The dispenser of claim 39, in which the detent mechanism
comprises a blas to bias the stop element to its first position.

30 41. The dispenser of claim 39 or 40, in which the stop element is on the
actuator member and abuts the housing In its first position.




42, A fluid dispenser adapted for dispensing a fluid
product into the nasal cavity of a user having a
nozzl e sized and shaped for insertion into a nostri
of the user and a housing in which the fluid product
is containable, 5 wherein the housing has an opening
in which the nozzle is received and a fastening
mechani sm whi ch fastens the nozzle in the opening. 43.
The di spenser of claim42, wherein the housing houses
a di spensing container whléﬁ'contalns the fluid
product and has a di spensing nenber, 10 wherein the
nozzl e has an outl et passageway through which, in use,
the fluid product is dispensed fromthe

whist.ei A flwig @:gmﬁeﬁ@dqued RS |dﬂ*°1p8H§|89| ?1 fﬁ'ﬂé 8§§?tn %he
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the nozzle in the opening. 20 46. The dispenser of
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15 44. The dispenser of claim 43, whereln the dispensing member Is
engaged with the outlet passageway.

45, The dispenser of any of claims 42 to 44, wherein the fastening
mechanism has a clamp member which clamps the nozzle in the opening.

20
46. The dispenser of any of claims 42 to 45, wherein the nozzle has a
flange abutting an inner surface of the housing and the fastening
mechanism fastens the flange to the Inner surface to retain the nozzle in
the opening.

25
47. The dispenser of claim 45 or claims 45 and 46, wherein the clamp
member is a collar structure provided on the inner surface of the housing,
the collar structure being bent or folded over the flange to clamp the
flange to the Inner surface.

30




48. A set of conponent parts for manufacturing a
plurality of fluid dispensers for dispensing a fluid
product Into a nasal cavity of a user, the set
conprising a plurality of nozzles sized and shaped for
Insertion into a wuser's nostril and a plurality of
housi ngs for receiving a supply of the fluid 5
product, wherein each nozzle is identical, each
housi ng has an opening for receiving one of the

nozzl es, and each housi ng f % her has a different
characteristic fromthe others. 49. The set of claim

48g, WhEr &ien e mandiddteregta qolmalty. of uid
5%8 e %‘Ié °§?8?p§ﬁﬁwﬁﬁ4gﬂ rts ¥ e
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NQRbfdcterftictfhém¥Rgbtdd, a housing in which the fluid
product 1s containable and which has an opening in

whi ch the nozzle |Is receivable, wherein the nozzle is

nmade frpesat of Eibef as) wivet«inieakh hioasinglie ohediifergnt sgour.
The di spenser of claim52, wherein the nozzle and the
lhousing are 25 of different plastics materials.

50. The set of claim 48 or 49, wherein each housing Is of a different

shape.

51. The set of claim 48, 49 or 50, further comprising a plurality of
15 containers, one for each dispenser, each container containing an identical
or different fiuid medicament formulation.

52. A fluid dispenser adapted for dispensing a fluid product into the
nasal cavity of a user having a nozzle sized and shaped for insertion Into a
20 nostril of the user and a housing in which the fluid product s containable
and which has an opening in which the nozzle is receivable, wherein the
nozzle is made from a different material than the housing.

53. The dispenser of claim 52, wherein the nozzle and the housing are

25 of different plastics materials.



