Fluid D spenser Cross-Reference to Earlier Application 5 The present
application clains priority from UK patent application Nos. 0710315. 3 and
0723420.6 respectively filed on 30 May 2007 and 29 Novenber 2007. Field of
the Invention 10 The present inventionlrelates to a fluid dispenser, for
exanple for a nasal spray, and is particularly, but not exclusively,
concerned with a fluid di spenserE ni stration. 15 Background of
the Invention Prior art fluid dispensers, e.g. for dispensing fluids into a
nasal cavity, are knomn fron1US—Av2005/0236434 and WO A- 2005/ 075103, the
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Field of the Inventon
10

The present invention relates to a fluid dispenser, for example for a nasal

spray, and is particularly, but not exclusively, concerned with a Fliuid
dispenser for drug administration.

15 Background of the Invention

Prior art fluid dispensers, e.g. for dispensing fluids inte a nasal cavity, are
known from US-A-2005/0236434 and WO-A-2005/075103, the entire
original disclosures of which (as well as their patent family members) are
20 incorporated herein by way of reference. These dispensers comprise a fluid
reservoir, an outlet and a pump for pumping fluid from the reservoir through
the outlet. The outlet is provided in a nozzle, which nozzle may be shaped
and sized for positioning in a nostril. As the dispensers are for dispensing a
metered volume of the fluid, they further comprise a metering chamber
25 which is selectively placed in fluid communication with the reservoir, through
at least one metering chamber inlet, and the outlet, The pump reciprocates
to move the metering chamber between an expanded state, in which the
metering chamber has a first volume greater than the metered volume, and
a contracted state. The dispensers further comprise a one-way valve
30 between the metering chamber and the outlet which is biased to a ‘valve-
closed” position. When the metering chamber moves from its contracted
state to its expanded state, the metering chamber and reservoir are placed
in fluid communication through the at least one inlet and fluid is drawn from

the reservoir into the metering chamber to fill the metering chamber with an



25 which is selectively placed in fluid conmunication with the reservoir,
t hrough at | east one netering chanber inlet, and the outlet. The punp
reci procates to nove the netering chanber between an expanded state, in
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Other fluid dispenser arrangements are disclosed in Figures 1 to 21 of WO-
A-2007/138084,

15 An aim of the present invention is to provide a novel fluid dispenser and
novel components for a fluid dispenser, which fluid dispenser optionally
incorporates the pumping principle disclosed in US-A-2005/0236434 and
WO-A-2005/075103.

20 Summary of the Invention

A first aspect of the present invention provides a component for a fluid
dispenser which defines a dosing chamber for a piston member to stroke in
and an end adapted for engaging a fluid outlet of the fluid dispenser or a

25 seal which overlies the fluid outlet to selectively close and open the fluid
outlet or seal

The end may be in the form of a tip. The component may be an assembly of

parts. A first such part may form the end. The first part may be a cap part
30

The component may be provided with a seal on its outer surface for forming

a sliding sealing fit in the fluid dispenser. The seal may be of the lip-seal

type. The seal may be presented by the first part of the component.



O her fluid dispenser arrangenents are disclosed in Figures 1 to 21 of

WO A- 2007/ 138084. 15 An aimof the present invention is to provide a nove
fluid di spenser and novel conponents fgr a fluid dispenser, which fluid
di spenser optionally incorporates t he gunping principle disclosed in
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The piston member may be provided with a seal to sealingly contact with the
first section. The seal may have an outer dimension which is no less than
20 the width of the first section and less than the width of the second section.

The seal may form a one-way valve with the piston member. The seal may
be of the lip-seal type. The sea! may be located on an end of the piston
member,

25
The piston member may be provided with a seal to sealingly contact the
second section of the dosing chamber. The seal may be of the lip-seal type.

The piston member may be provided with a fluid conduit for communicating
30 with the fluid supply and through which, in use, fluid is conveyed from the
fluid supply into the dosing chamber when the piston member strokes in the
first direction. The fluid supply may have an outlet positioned on the piston

member to register with the second section of the dosing chamber.



15 contact with the first section in a portion of the strokes in the first
and second directions, The piston nenber may be provided with a seal to
sealingly contact with the first section. The seal nmay have an outer

di mension which is no less than 20 thetwidth or the first section and | ess
than the width of the second section. The seal may form a one-way val ve
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outl et which remains closed as the piston nmenber strokes in the second
direction before it cones into sealing contact with the first section. 10

The val veripy i§ iQ5didr! Mad o MefAhi& 'shch Vhat 'the! ngACH BRd in the first
direction around the piston member or the seal which selectively contacts
the first section.

15
The one-way valve may be adapted to open to enable fluid to pass into the
first section of the dosing chamber as the piston member strokes in the first
direction with the seal in sealing contact with the first section.

20 The one-way valve may be adapted to close when the piston member
strokes in the second direction.

According to a third aspect of the invention there is provided a piston
member for stroking in a dosing chamber of a fluid dispenser, the piston

25 member having a seal mounted thereon to form a one-way valve, wherein
the seal is not an O-ring.

According to a fourth aspect of the invention there is provided a fluid
dispenser comprising a container for a fluid, a dosing chamber, a fluid outlet
30 and a piston member arranged to stroke in the dosing chamber (i) in a first
direction for filling the dosing chamber with fluid from the container, and (ii)
in a second direction to dispense fluid from the chamber towards the fiuid
outlet, wherein the piston member is mounted to move in unison with the

container.



The fluid dispenser may be adapted such that the fluid is bled in the First
direction around the piston nenber or the seal which selectively contacts
the first section. 15 The one-way val ve may be adapted to open to enable
fluid to pass into the first section of the dosi ng chanber as the piston
menber strokes in the first direction with the seal in sealing contact with
the first section. 20 The one-way val ve may be adapted to cl ose when the
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di spenger conprising a container for a fluid, a dosing chanber, a fluid
outlet 30 and a piston nenber arranged to stroke in the dosjng chanber (i)
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dosi ng chanber.

The nozzle may be mounted on the cap structure.

15 The nozzle may be shaped and sized for insertion into a nostril of a human
being. Of course, it could be shaped for different applications, for instance
insertion into different body cavities or topical application to other body
areas. |

20 The fluid dispenser may have a biasing mechanism to bias the piston
member to a rest position in the dosing chamber. The rest position may be a
retracted position of the piston member in the dosing chamber.

In another aspect of the invention there is provided a fluid dispenser having
25 a container for a fluid, a nozzle mounted on the container for movement
towards and away from the container, a piston member and dosing
chamber, the piston member being comprised in the container or the nozzle
and the dosing chamber being comprised in the other whereby relative
moverment of the nozzle and the container causes the piston member to
30 stroke in the dosing chamber for filling and emptying of the dosing chamber,
and wherein the fluid dispenser is adapted so that at rest the nozzle and
container are separated at a first spacing, wherein for actuation of the fluid
dispenser the nozzle and container are moved towards one another and then

returned to the first spacing, and wherein the nozzle and container are



The nozzl e may be nounted on the cap structure, 15 The nozzl e may be shaped
and sized for insertion into a nostril of a human being. O course, it

coul d be shaped for different applicatjions, for instance insertion into
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10 fluid outlet which is movable from a normal closed state, in which the seal
prevents fluid being dispensed through the fluid outlet, to an open state, in
which the seal opens the fluid outlet for enabling dispensing therefrom, and
a component movable between a normal first position, in which the member
seals the fluid outlet or acts on the seal to locate the seal in the closed state,

15 and a second position, which opens the fluid outlet or enables the seal to
move to the apen state, wherein the component comprises the dosing
chamber,

In another aspect of the invention, there is provided a sealing arrangernent
20 for sealing a fluid outlet of a fluid dispenser comprising a seal member
having a first face for sealing the fluid outlet, a second face in which is
provided a recess, and a component which is sealingly slidably mountable in
the recess for sliding movement relative to the seal member between an
inward position and an outward position, wherein in the inward position the
25 component causes the first face to be deflected outwardly and in the
outward position the first face is able to return towards its original state.

The seal member may be made from a resilient material or other type of
material which has shape memory; i.e. having the ability to return to an
30 original shape.

Each aspect of the invention may also comprise any of the additional
features of (i) the other aspects of the invention, or (ii) the exemplary
embodiments described with reference to the accompanying Figures.



6 separable to a second spacing, greater than the first spacing to inprove
protection of the fluid dispenser in the event of an inpact event, e.g.
dropping of the fluid dispenser. 5 A yet further aspect of the invention
provides a fluid dispenser for use with a fluid supply, the dispenser
having a fluid outlet, dosing chanber, a piston nenber arranged to

reci procate in the dosing chanber to selectively fill the dosing chanber
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i nvention ‘may al so conprise any of the additional features of (i) the other
aspectl$ of the invention, or (ii) the exenplary enbodi nents described with

reference.to the,a i i - Th r
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Fi gures of drawi ngs. 5

Figure 4 is an enlarged cross-sectional view of the nozzle area of the fluid

20 dispenser of Figures 1 to 3 showing a tip seal arrangement;

Figures 5A and 5B are respectively a side view and a cross-sectional side

view of a piston member of the fluid dispenser of Figures 1 to 4;

25 Figures 6A and 6B are respectively perspective and cross-sectional side
views of a rear sealing element of the fluid dispenser of Figures 1 to 4 which

mounts on the piston member of Figures 5A-B;

Figures 7A and 7B are respectively perspective and cross-sectional side
30 views of a forward sealing element of the fluid dispenser of Figures 1 to 4
which slidably mounts on the piston member of Figures 5A~B to form a one-

way valve;



Brief Description of the Figures of Drawi ngs Figures 1A to 1C are
perspective side views of a fluid dispenser in accordance with the present

i nvention, where Figure 1A shows the fluid 10 dispenser in a fully extended
(open) position and Figures 16 and 1C % espectively show the fluid di spenser
inits rest and fired §05|t|ons gures 2A to 2C | I I ustrateE ? a senbly
of the fIRQ¥res 8penad, 3Bf arg gf@ﬁ@@ctml‘c PErSPECHNG SN ATOTH- 51
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respectively in it ul 1 ende rest and ed positions; Figure 4
is an enlmdg@ymec@sexm patah meérmiveoff FigiraesA-8;area of the fluid 20

di spenser of Figures 1 to 3 showing a tip seal arrangenent; Figures 5A and
58 are respectively a side view and a cross-sectional side view of a piston

nmenber sofrigheesf bl éndi 9peaser regpekiigily eserkpbotive 2 Elrgsa'-esctﬁheansidQS are
respectively perspective and cross-sectional seal ing

d
el ement o\I'IEY"ﬁeOﬁ pufteraes raitiep of the JUF@sd'ip?%eEeQ%ﬂﬂ’r’rﬁ%tﬂﬁttgr%ri”lt" B piston
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Cross- sectlona si de a - forward sealing element of the fluid

di spenser5A&iB;Fi gures 1 to 4 mhich slldably nounts on the piston nmenber of
Figures 5A-B to forma one-way valve; 8 Figures 8A and 8B are respectively
perspective and cross-sectional side views of a main housing of the fluid

di spengerrighrds d0Aesnd 10B 4rahiesbestively nugrspeetiv: wad trossmestionaheiger of
Fi A- B;
'gures 5\!|ew5 of a nozzle of the fuid dispenser of Figures 1 to 4 which slidingly

mounts on the stopper portion of Figures 9A-B;

Figure 11 is a perspective rear view of the nozzle of Figures 10A and 10B
15 showing a swirl chamber formed in the end face thereof;

Figures 12A and 12B are respectively perspective and cross-sectional side
views of a carrier member of the fluid dispenser of Figures 1 to 4 which
slidingly mounts on the nozzle of Figures 10A-B and 11;

20
Figures 13A and 13B are perspective views of a valve element of a valve
mechanism of the fiuid dispenser of Figures 1 to 4 which mounts in the main
housing of Figures 8A-B;

25 Figures 14A and 14B are respectively perspective and cross-sectional side
views of a nozzle insert of the fluid dispenser of Figures 1 to 4 which inserts
in the nozzle of Figures 10A-B and 11;

Figures 15A and 158 are respectively perspective and cross-sectional side
30 views of a cap of the fluid dispenser of Figures 1 to 4 which mounts on the
main housing of Figures 8A-B;

Figures 16A to 16] are cross-sectional side views of a madified version of the

fluid dispenser of Figures 1 to 15 in accordance with the present invention



5 Figures 9A and 98 are respectively perspective and cross-sectional side
views of a stopper portion of the fluid dispenser of Figures 1 to 4 which
nmounts on a fluid supply and to which nmounts the piston nmenber of Figures
5A-B; 10 Figures 10A and 10B are respéttively perspective and
cross-sectional side views of a nozzle of the fluid dispenser of Figures 1
to 4 whi showinglithglsgansntiakadvengemertopplauidoriarsyithin ApgoedyiBmeE o

Fi gure 1% Esigﬁﬁﬁ%§pective rear view of the nozzle of Figures 10A and 108
15 show B § ‘chanber formed in the end face thereof; Figures 12A and
12B are respectively perspective and cross-sectional side views of a

carrier nmenber of the fluid dispenser, of Figures_l . which, slidingly
nmounts o9& HJZEP@'EBPDWFQJPeE%i’(ﬁ- ElaﬂlP"i'%Q Qon]gdé’flﬁ,aggonlég Wi 543" ar e
perspegtiy@mythgws of a valve element of a valve mechanismof the fluid
di spenser of Figures 1 to 4 which nounts in the main housing of Figures
8A-B; 25 Figures 14A and 148 are respectively perspective and
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30 views of a cap of the fluid dispenser of Figures 1 to 4 which nounts on
the main housing of Figures 8A-B; 9 show ng the sequential advancenent of

| qui ot egeMist IDA S ITUB RFé FeBPe@ivdlP disppenaeand crobs@ectoddl side
corresponds to Figure 11 show 2|_g a nodification to the swirl 5 chanber;
Fi gure 18&iewkrddpsmpzziconsegund1gure)dd: shows an alternative tip seal
arrangenent for the fluid dispenser of Figures 1 to 15; 10 Figures 19A and
19B are respectively perspective and cross-sectional side views of the
nozzl e i ridgure 20 Eorgasport; teriFfigure 20 bebshewsoadyringr AIRIPative thHuteahows a
further aEI"_trgﬁggltnie\ﬁ% tip seal arrangenent;
15
Figure 21 corresponds to Figure 4, but shows an alternative sealing

arrangement for the fluid dispenser of Figures 1 to 15;

Figures 22A and 22B are respectively a side view and a cross-sectional side

20 view of the sealing pin in Figure 21;

Figures 23A and 23B are respectively perspective and cross-sectional side

views of the backing plate in Figure 21,

25 Figures 24A and 24B are respectively perspective and cross-sectional side
views of the nozzle insert in Figure 21;

Figures 25A and 25B are respectively perspective and cross-sectional side
views of the cap in Figure 21;

30
Figure 26 is a cross-sectional side view of another modified version of the
fluid dispenser of Figures 1 to 15, being shown in its fired position, but as

viewed in a section taken perpendicular to that in Figures 3A to 3G,



15 Figure 21 corresponds to Figure 4, but shows an alternative sealing
arrangenent for the fluid dispenser of Figures 1 to 15; Fi gures 22A
and 22B are respectively a side view and a cross-sectional side 20 view of
the sealing pin in Figure 21; Figuresl93A and 23B are respectively
perspective and cross-sectional side views of the backig plate.in Figure
21; 25 FiRignres 2248 asgosssectianal s view &fyygepapderi Ve g&%ﬂ YRS 8Ect i onal

side vie 1.h e d i4n, Fisqur - - ElLgug and A e
respecti \\%@Pgﬁ%@r@SQ‘gﬁﬁfeO%E@%%%s}syd;é%?i%ﬁg\ﬁ‘ 'srfcli% @@ééﬁ?@?hg%gggﬁﬁ n

Fi gure 2%khe3dh BegluireaRfernenahaviagsresksedatdhestribol diepeosingnot her nodi fi ed
version of the fluid dispenser of Figures 1 to 15, being shown in its fired
position, but as viewed in a section taken perpendicular to that in Figures
3A 1o 3CFigd bRIMI § phfspSctReCides of @Rk fORRAIrG isE8linvd @lerpény of thadldiar

nodi fi ed v%rsion of the fluid dispenser of Figures 1 to 15, shown in its
fired poglispemsersftFigiienZihe tip seal arrangenment having recl osed at the
end of dispensing; 5 Figure 28 is a perspective view of the forward seal i ng
el ement of the fluid dispenser of Figure 27; Figure 29 is an enl arged

f ragment afigune €@ ofs am anl agedt ifegméentaseaviear reingen@iternative hiep f begld

di spenser of Figure_27; FLgures 30A and.30B are respectively perspective
and under%ﬁ?ﬂe’g’ﬁgﬁf%@ﬁsh&lﬁ SPENRG" A YeYrat (Ve stopper portion; Figure 31

is a pegrspective view of a second alternative stopper portion;
Figures 30A and 30B are respectively perspective and underneath plan views

of a first alternative stopper portion;

Figure 31 is a perspective view of a second alternative stopper portion;

15
Figure 32 is a perspective view of a bottle for use in the fluid dispenser of
the invention;
Figure 33 is a sectional plan view of the bottle of Figure 32 in a stopper
20 portion;
Figure 34 is a side sectional view of the fluid dispenser of Figure 27 mounted
in ap actuator in the formation of a hand-held, hand-operable fluid
dispensing system;
25
Figures 35A and 35B are perspective views of a bell crank of the actuator of
Figure 34,

Figure 35C corresponds to Figure 35A, but shows the bell crank in relation to
30 pusher surfaces provided by the actuator,;

Figures 36A and 36B are perspective views of a lever of the actuator of
Figure 34 on which the bell crank of Figures 35A and 35B mounts;



Figure 32 is a perspective view of a bottle for use in the fluid di spenser

of the invention; Figure 33 is a sectional plan view of the bottle of
Figure 32 in a stopper 20 portion; 3gre 34 is a side sectional view of
the fluid drspenser of Figure 27 nounted in an actuator in the formation of

a hand- hel d, ng- oper abl e Fl ui d dispensi 5 es .35A and 35B
are perspe éQ:Lt‘revg feag)megtamq YWy ‘68 qrﬂ@ﬁé %a[qeoF QJ%L%F‘@BPJO':%%

Fi gure 336s60ar rReREIEnd Yalldeldnan or B fBRP WspehSeof Fiduragh td15¢l ation
to 30 pu her surfaces provi ded by the actuator; 11 Figure 37 is a

f ragnment drey 26 ewghénkng an al ternative confrguratron for the piston nenber
and val ve elenent of the fluid dispenser of Figures 1 to 15, 16, 26 or 27,

and 5 Figure 38 is a fragnentary view showi ng an anot her alternative

confi ggr atigore f 8 tibe Pi Stagmertaber view \silowengl earentnotharhealféroative

di spenser of Figures 1 to 15, 16 6 or 27 d C on of the

Fi gur es GONBIMTF TGRS FarothePisHen AT AGY &b F&W%ﬁt o] drr?f?tfff?&
specific &rﬁ;ﬁgﬂ-e@pﬁ:@ 13caQ, diggr bp. the present invention, any termns
concerning the relativé position, orientation, configuration, direction or

novenent of a gi ven feature (e.qg. "forward" "antr-clockwr se" etc.) relate
only to t 5. £ ngomthe vi ew poi nt shown in the

specific fi—thne description refers. Moreover, these
terms 1@re not nmeant to be limting on the arrangenent for the |nvent|on

el ar yitt itk Qo e Qerethtion of Mon-1inind' SokCic YBIaFSs' Sbdorling’

to the present invention, any terms concerning the relative position,

orientation, configuration, direction or movement of a given feature (e.g.
“forward”, “anti-clockwise” etc.) relate only to the arrangement of that

15 feature from the view point shown in the specific Figure or Figures to which
the description refers. Moreover, these terms are not meant to be limiting
on the arrangement for the invention, unless stated otherwise.

Furthermore, in the following description of exemplary fluid dispensers in
20 accordance with the present invention, the fluid dispensers are for
dispensing a liquid, and all references to “fluid” in relation to the description
of these exemplary fluid dispensers should be read as meaning liquid. The
liquid may contain a medicament, for example suspended or dissolved in the
liquid.
25

The underlying principle of operation of the exemplary fluid dispensers is as
described in US-A-2005/0236434 and WO-A-2005/075103 supra.

Like reference numerals are used to identify like features as between the

30 various exemplary fluid dispensers for ease of reference.

Figures 1 to 15 show a fluid dispenser 110 in accordance with a first
embodiment of the present invention.



20 accordance with the present invention, the fluid dispensers are for

di spensing a liquid, and all references to "fluid" in relation to the
description of these exenplary fluid ggspensers shoul d be read as neani ng
liquid. The liquid may contain a nedi canent, for exanple suspended or

di ssolved in the liquid. 25 The underlying principle of operation of the
exenplary fluid dispensers is as described in US-A-2005/0236434 and

VO- A- 2005 HEEIAB 16 iRfies 3B, BA KA S, AHRNGAdNHSRERes HHsCa BReen heidept i Ty
| i ke features as between the 30 various exenplary fluid dispensers for ease

of ref er erice of genarelherayiingrical Rirguvdycizes MAURIRE 50 STAKS IruirdCigregsénser
has a pi r 11 £, genarall.y, Gyl jendri f ' ' nted to
st roke |ﬁg$@8¥¥gg®ggl éngs 'tﬁﬁoﬁg'sa"ﬁo%%&dﬁﬁg di%ﬁ@sn‘@@l’iﬁoq q?'ﬂggf%ui d

di spenserddkiify ichahtteeral 20 disSineg bhaarpesin l20uged ndd . byThe pion hoesibeg 112.
The piston penber 114 is mounted to stroke between for_wardland real[l

posi ti onst ¥4 Sfapeted t?r?é"‘%_i&?ﬁ@'%% far Fid REr PIFEQIGHE ?‘i‘v'?m:t‘? "€ npose a
punpi ng fﬁsﬁ%}%ﬁ%%ﬂér%;‘b.wﬂé‘b%iém,@Wilﬂﬂnﬁb@@%eﬁur%%%gamrﬁzé%rﬁbsﬁm@ menber
114 noves wi thin the dosing chanber 120. 10 As shown in Figures 8A and 8B,
t he mai n Wishiei Hie dasingschasnied 1B as thebnisken paryiben 234 meNesnyignn dicannul ar
fl ange 1]&% ' tubul ar body 112a has an open-ended axi al bore
112c into "iﬁ){é%hgﬁ*b}ﬁnlu ar shoul der 112d projects to create a restricted
bore déction 112e relative to forward 15 and rear bore sections 112f, 112g

di d ith i d th | houl d d.. Th b ti
115" det i ABSToWE Th 28 fresct aa, Shome YRl RoHaER 12 & ol e 5 o P8l ect ' "
tubul ar hesty 132a fremPneNdiles whiblad fRdige 01219 yrejectsr CTHE ek dodheads

1121, the purpose of which will be explained show;ly her ei n]aft r. 20 The
mai 0’ housHiAp DBS PR RRNs CBABEGPNBRDOTE 117G EtOoN IR PcEM B S9H4R opy! ene

(PP), buty Diieirofl @S itbCoreBd & rabFict Ifbrbesde¢siBh- 112e relative to forward

15 and rear bore sections 112f, 112g disposed on either side of the annular
shoulder 112d. The rear bore section 112g defines the dosing chamber 120.
The forward section 112h of the tubular body 112a is provided with a pair of
outer circumferential beads 112i, the purpose of which will be explained
shortly hereinafter.

20
The main housing 112 in this embodiment is injection moulded from
polypropylene (PP), but other plastics materials could be used.

Referring to Figures 3B, 3C, 8A and 8B, the dosing chamber 120 is

25 cylindrical and co-axially arranged with the longitudinal axis |-L. The dosing
chamber 120 has forward and rear sections 120a, 120b. As can be seen, the
forward section 120a is narrower than the rear section 120b. A step 120s
tapers inwardly in the forward direction F (see Figure 3B) to connect the rear
section 120b to the forward section 120a. As shown in Figures 3B and 8B,

30 at least one axial groove or flute 120d is formed in the step 120s. In this
particular embodiment, four such flutes 120d are provided, although another
number may be selected. Where plural flutes 120d are provided, they are
ideally equi-angularly spaced apart, as in this particular embodiment.



Referring to Figures 36, 3C, 8A and 8B, the dosing chanber 120 is 25
cylindrical and co-axially arranged with the |ongitudinal axis L-L. The
dosi ng chanber 120 has forward and reair sections 120a, 120b. As can be
seen, the forward section 120a is narrdwer than the rear section 120b. A

step 120s tapers inwardly in the forward direction F. (see Figure 36) to
connect (TG FEMArd GEETOM 129G O BIS h AV SFREr IATRRST WEIC%z“@&tEF YABRE i n

Fi gures d , ; LAl O FHHE 81kl LsIdkss med in
the st ep%?Zt%sré. ﬂﬁ'ﬁ ﬁoﬁ?%e%%ﬁl C%Tglﬂ%g?%g idrlr%%%?,%\é our0 such flutes 12uOd are
provi ded,may theo 6§ mamnalitines, buinthds israphbdlustiativeezt thihBrel gispeaserf L@ es 120d

are provided, they are ideall ui,- an apart, as in this
parti cul e 5’5‘?%!959&0 (ﬁgp@rrp'%e %%ﬁﬁ@t%gﬁﬁgg%or ns a netering
chanmbeg which nmeters a volune of the fluid for dispensenent fromthe

di spenser_110. The netered vol une na e 50 mcrolitres, but this is only
i || ust r atTWainges bapk to| KipHred SPe@r fl%ecaﬁt% memREhHdd 4 Ba%iiasf%'ﬂ@ég t he

desi redlﬁcﬁbﬁdﬂ ,ugeregﬁ ;J&&fainngﬁgcéﬂwd & EbottbPSedforaind 4B, ThEge Rirst on

menber as a forward section a, a rear section 114b and a central
secti on ldangdathesexdaley.arranged co-axially. 10 The rear section 114b
presents an open rear end 114d of the piston nenber 114. The rear section
114b is cup-shaped having an annul ar outer peripheral wall 114e which
definge arhd mésr seadtionaii4ty ptdsthtbavi operargaruedd 114d oftthepisioensenbarhe rear
end 114d. 15 The forward section 114a is solid a\gatrjy.rgi)resents t\he forward end
114h of thkFpi st PRATHERCHAD 1HHR oo, AR i YING 430 c BRAPHIEE Y

annul ar fhangeerhifallr eaavaLRich @énfde ahahvaidl eadin} Ihr HRanganim@lthsect i on
114c connects to the forward and rear ends 114a, 114b 20 and conprises an

i nternal bbdewideneprna imthe 6edn aed 1146 r ear section 120b of the dosing
chanmber 120 in fluid comunication with a fluid supply 170 (in this
particul ar enbodi nent a bottle, e.g. of glass or a plastics material - see
Fi gur d$ 1Fhe dov@yrd sectioin Lide islsobidiangdpresembs sheldenvardhen@ilddht efrthetThe

secti ons BatoriemBAETA3) 27RG FBEY SR 18 S AP bRl IR S Tear
openi ng 1i#m rgaraatdiywirtteffaceadd dnddfldbhe internal cavity 1141' to a

junction 114p. The transverse bore sections 1141 extend transversely,
inwardly fromrespective forward openings 114q in the outer circunferential

surface ofhéheneeiseation adlicofriietts ke thaeorwaed aad rkbdpride Tonnert4by t h
t he axial bore 30 section 114k. The forward _o‘;__)eni ngs 114q are _arranoqned
f Jection, 12

equi - afgupBd ISprapitiRs Amdntesnal BpresBetwerk 114kt plRerihe P8y
embod! Menbs ¢d'BbEING" harifler. 1205 Tt cBRirRuARSLLANI Hiuid Mippine70(igr eat er

)
than two tranqursg ore sections cou e used. orward openi ngs 114q
are al so trésessticulan enmbodim@nta bottde,i©a. of gass or a plastics matenal - see

Figures 1A to 1C), as will be described in more detail hereinafter. The bore
network 114j consists of an axial section 114k and plural transverse sections
25 114l. The axial bore section 114k extends forwardly from a rear opening
114m in a forward face 114n of the internal cavity 114f to a junction 114p.
The ftransverse bore sections 114l extend transversely, inwardly from
respective forward openings 114q in the outer circumferential surface of the
central section 114c¢ to the junction 11l4p to connect with the axial bore
30 section 114k. The forward openings 114q are arranged equi-angularly about
the central section 114c¢. In this particular embodiment, there are two
transverse bore sections 1141, but one or greater than two transverse bore
sections could be used. The Forward openings 114q are also recessed in the

central section 114c.



14 The piston nenber 114 is provided with a plurality of axially-oriented
grooves 114r about the outer periphery. The grooves 114r extend rearwardly
froma rear surface 114s of the annular flange 1141 in the 5 forward
section 114a to an annular rib 114t od%the central section 114c rearward of
the forward openings 114q of the internal bore network 114j. The grooves
114r are arranged so that at least a portion of the forward openi ngs 114q

are wthi-n t 0 4 - o 114 : f Qi fon 1l4a
o Cihe. pi oo BefogT 14 58 BrdVidedkn dtunRbityIOF Skiwy-oriarta O L
the forwagrdoeas 114h, abast aher icangul perigreys- st arapvehapedr @xtandhe

bei ded. Th ' ' ' ' '
P ect i oTeABYPEL FiPbma8%R5  SBTesy hane Phefe glpbBrnaffet Lo, e
equi valkengyrRhastdeeBioAtl P43 abSaf CatriliiBe rits ad 4t Red ehei canttal fegiored13B8, 3C,

6A and 6B, the piston nmenber 114 carries on its central section 1l14¢c a
tubul ar reearwaed(of ifecicswand opERings dA4er oyt dNtErpe B@ﬁrﬁﬁ%‘f”ﬂiiﬁlﬁ c

(s11di n0)r2eal JRELAED 146 Bi-ShRRdTErRRG: LitcAld 4 BBriaRIorsae Fayakdob of

the dosing 't rear sealing elenent 128 is fixed to the piston
menber 1ldpdrangsdddiqrarenvitbim thiecegronivel 1ddrt hat there is no, or
substantially no, relative axial novenent therebetween as the piston nenber
114 strokes in the dosing chanber 120. 25 The rear sealing elenment 128 is

of28t heldziB,g-tﬁzﬁﬁérttN?ﬁJ obﬂg@ﬂangwawiséedog/i]ma}a@rsﬂﬁd ﬂistclm arm?]ﬂbtar 1k@,aWhirt@ :c i p?]
128a, 1 at its forward and rear en respective T erjal _of the
rear seal @¥gndeeiEnardlysfirerg ingedange g%"dl iE‘Chg:ﬁfai @{Wf}é%agnféggﬁ‘w b &h
i nherent G YrglbieetiBlaPiiie, Uien ¥alapediesBelriprouldfed. 128D have an

T

out er di anet which is greater than the inner dianeter of the rear dosing
chanber section 120b, whereby the sealing lips

The piston member 114 in this embodiment is injection moulded from
15 polypropylene (PP), but other functionally equivalent plastics materials could
be used.

Referring to Figures 3B, 3C, 6A and 6B, the piston member 114 carries on
its central section 114c a tubular rear sealing element 128 which provides a

20 permanent dynamic (sliding) seal between the piston member 114 and the
rear section 120b of the dosing chamber 120. The rear sealing element 128
is fixed to the piston member 114 to move in unison therewith so that there
is no, or substantially no, relative axial movement therebetween as the
piston member 114 strokes in the dosing chamber 120,

25
The rear sealing element 128 is of the lip-seal type, being provided with
resilient, annular sealing lips 128a, 128b at its forward and rear ends,
respectively. The material of the rear sealing element 128 provides the
sealing lips 128a, 128b with an inherent outwardly-directed bias. The sealing

30 fips 128a, 128b have an outer diameter which is greater than the inner
diameter of the rear dosing chamber section 120b, whereby the sealing lips
128a, 128b are compressed inwardly by the inner surface of the rear dosing
chamber section 120b. As a result, the bias in the sealing lips 128a, 128b



128a, 128b are conpressed inwardly by the inner surface of the rear dosing
chanber section 120b. As a result, the bias in the sealing |lips 128a, 128b
15 nmeans they sealingly engage the inner surface of the rear dosing chanber
section 120b. The rear sealing el eneni5128 further conprises a tubular body
128c from 5 which the sealing lips 128a, 128b depend and which fits on the
out er sunieare they healpigly omaagebdhe twerrsurfacecof she reac deginengziBR®nht of an
i nner circunferéa%ial bead 128d of the rear sealing elenent 128 in a
recessed SBEY?T dn¥%14w of the central section 1l4c of the piston nember 114.
The tubul ar body 128c has a | ength such that, when fitted on the piston

menber 10 114, it covers substantially the entire, axial exte of the
central JB&t rEH @ANIoelanNt)L 3B iy sy MAAEes ,attlggql@r PBéY Hgacbé'ogéen from

Fi gur es38,d; S f. 1t FERY WHIcE riegBRlthd2fhtBPangadgai nst
t he fo?m&“haztﬁgé%?a{lﬁ IIP%Q?%égt%@’?na%ﬁb oF thecpi ston nenber 114, as a
resul t ofofwtiiecipistos ciaroberf ereeita! asedbivad 1188 by dngaarieenktoft fe NOElard end

of the recess 15. ' W, [ r ts, .0

subst ant (0P BrauE Read At O S, B EOMRENERpERE 43R Lhesesssd ot ermen
128 on t hprabAt oawesbehie KehtraNawctiohet t4n@fadidi pistoral hgrber FL ur €se 7A and
78, the piston nmenber 114 further c rr"jes on ilir for d section Jbl4a a
Cubul ar PR DAl 28 Nas cnlengtpsUeh shet WarmTEtes, AANE AIEPD ARG cal

bet weqy te ki shodsTRIMResntIfy Bidehtite Aranakebriasfithernceh2la seftidme 1desi ng
chanmber 120, but only during a particul ar phase of the SI ston nenber

stroke, af Yael pisken meerebendd 4. n Lk fuehsr |benseen fegrodiigurss 3BHbat dhear d
> . S _ e0~ i
seal i ng %ﬁpﬁéﬁg gﬁggt?t%ﬁeg{‘ %8393%%&9 15.2%,%13%%0% lg.@',%a tﬁ@'tfér%meeﬁ of being

provi ded ‘W ient, "annular sealing tol orward end. The
out er di et evarofection $24biofgtid pistagamemblasstl4han a hesulhwéwhitaribeer of

of the f HMTRHOR gDEAR nias 18 <epaed: o ey HartoBiy | Srou PREeteBn. o
seal i ng |pgrtibA8EL48. Fhiseairanbembingpedvemtisp os sabstantiliyayerents, wetdtivehe

i nner surface of the farward dosi chanber ction 120a.
axial movement of the rear sea”ﬁg ePement 15 on ﬁ*ne pns@on member 114.

Now referring additionally to Figures 7A and 7B, the piston member 114
further carries on its forward section 114a a tubular forward sealing element
20 148 to form a dynamic (sliding) seal between the piston member 114 and
the forward section 120a of the dosing chamber 120, but only during a
particular phase of the piston member stroke, as will be described in more

detail hereinafter.

25 The forward sealing element 148 is also of the lip-seal type, but this time
only being provided with a resilient, annular sealing lip 148a at its forward
end. The outer diameter of the sealing lip 148a is less than the inner
diameter of the rear dosing chamber section 120b, but greater than the
inner diameter of the forward dosing chamber section 120a. Consequently,

30 the forward sealing lip 148a is able to be biased into sealing engagement
with the inner surface of the forward dosing chamber section 120a.

As will be observed, the forward sealing element 148 is slidably mounted on

the forward section 114a of the piston member 114. 1In more detail, the



16 forward sealing el enent 148 conprises a tubular body 148b, from which
the sealing |lip 148a depends, and provides an axial, open-ended bore 149
through the forward sealing elenment 148 in which the forward section 114a
of the piston nenber 114 is slidably fbunted. The bore 149 conprises 5
forward and rear bore sections 149a, 149b and an enl arged, central chanber
149c. Théofveanghseh!mgdeleamEntbodt cemerisend amdar norb:blﬁagp@"@m ye1igh £3@ end

fromthe ceptral. c er 149c t ' ' f I d rear ds
1agc,  1a80o0r0 1R THR P 1 T BRVRRR HobRipk o BpHR ChAR KR LS
provi ded tyiély o oo ¥y rd8ee aMrigchlctmirer 548 in tWhdct thevdodvimar seaijpeni béa 10
therein. The central bore chanber 143%? IS provi dﬁ.tdgmwhth ai_r of.

i amot ] @l E GIRSE8 SACHIRToRDY 1807/ GaaN (BALRIRE. ¢ DG BP ARy SABRIISEhe
annul aF Eéﬁggﬁ]%r&fart Bere sé@brEenaes, 1i4oh Sah@cahednidigede @htidie

centra 149c. The central bore chanber 149c has 15
t ransver slagalpen dA%edThiefovardaadd rear bond sgatiers 149a, 1Af2beramreetvely

sel ecti vel e ' ; o] r to

ol it =R oo EREH: Ehr AR RSk aPLakBs B SRR Fhe ke 2

pi st on masfRy 1434. 1 8peef the abtwardt sealingr elentmmst4gpodheiforwalfd eméd 1HBCcwar d
sealing elenent 148 relative to the 'ﬁj Eton merrﬁ é 1|;L4 IS C{ZI i mted by the
20 rear dRdPRided MHEN BGEVER LB WD Wrerseg 3 elfﬁ}”a{@e g, 8P 'qur e
38), apd (hRRNAL S¢hY RAtREahORS clgBibbi 0149¢ isherboidear duisieaki pairel efment
148 relative to the piston nenber 114 is delinmted brytgchUt nggt of the
forward ediagmetricalivioaposed wimdows ddoathrqughgdetuuigrshde 14805 gure 3c). 25
The sliding novenment of the forward piston nenber section 114a in the

forward sealing el ement bore 149 forns a one-way val ve. The one-way val ve
i s cl osedThdemniee Aangerid 45 axfl theg petemenenbes i1 i 1qcated dagide af ition

relative to the piston nepber 4 a op t fo edlighg ment
149 movesSEHRAr d20i% sa??ﬂ"\%gh ]‘#‘é& Bg’sel t?%‘ntﬁielgﬁeve&%gﬁz %i%)?on 0
menber) 51 1¢angsersiely-olentids cisoadd i mndoreadetenidl vaaliei bédder 149 which end,
it wll be understood that the gnnul ar fl e 1141 torns I d51,1 ght seal
agai nst t SRICERYSH SNYARE félgda'&rf&?ﬁglw Fjagﬁjgréjecﬁéﬁ%@rn%ﬂé‘%&vﬁé% %ne
forward sgalhitotied eNBiHg Hévémehd dit the Farwamsit seginig ietement 248 oopthat i on,
as the piston nenber 114 strokes forwardly relative to. thef(%ﬁgi%gwgp(?nber

120 (see Bisten pngumheratis. Speciisallar dhe SoNVAT BPEnRRFITPAgO

sealing element 148 relative to the piston member 114 is delimited by the

20 rear end wall 149e abutting the annular flange 114i (see e.g. Figure 3B),
and conversely the rearmost position of the forward sealing element 148
relative to the piston member 114 is delimited by abutment of the forward
end wall 149d with the annular flange 114i (see e.g. Figure 3c).

25 The sliding movement of the forward piston member section 114a in the
forward sealing element bore 149 forms a one-way valve. The one-way
valve is closed when the forward sealing element 148 is in its rearmost
position relative to the piston member 114 and open as the forward sealing
element 149 moves towards its forwardmost position relative to the piston

30 member 114, as will be discussed in more detail hereinafter,

To this end, it will be understood that the annular flange 114i forms a fluid-
tight seal against the forward end 149d of the central bore chamber 149c

when the forward sealing elemeant 148 is in its rearmost position.



noves forwardly with the piston nenber 114 through engagenent of the 5
annul ar flange 114i with the forward end wall 149d of the central bore
chanber 149c. Thus, the one-way valve is closed in the forward stroke of
the piston nenber 114. The forward stidke al so brings the forward sealing
el ement 148 into sliding sealing engagenent with the forward section 120a
of the dosing chanber 120. 10 Once the piston nenber 114 reaches its

Y o e e
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120s so t af_. t e_forvx%/a;% aﬁg rear dosing chanber sections 120a, 120b are in
f1 ow comitNEHIH BT Hel orward sealing el enent 148 (e.g. via the

flutegpl20d where the 25 rest positionis in the step 120s). It wll thus

be appreciated that in an initial phase_of_the forward siroke of e piston
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forward seal i ng el enment 8 to (re_)E(': ose the one-way valve. The rear and
forward Jeavrd) sebbingrelemerg, 144 avith a Hpswarbeddnwsll 52Qc iafj d& deaingoul ded
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provi dad rearihed fdtcdle: dowpedssits eEdwaod position.  In an initial phase of the
rearward stroke, the piston member 114 moves rearwardly relative fo the
forward sealing element 148 so that the one-way valve is moved to its open
position for the rearward stroke. The rearward stroke of the piston member
114 ends with the piston member 114 being disposed in its rearward
20 position, where the forward sealing element 148 is disposed rearwardly of
the forward dosing chamber section 120a, i.e. in the rear dosing chamber
section 120b or, as shown in Figure 3B, in the step 120s so that the forward
and rear dosing chamber sections 120a, 120b are in flow communication
about the forward sealing element 148 (e.g. via the flutes 120d where the
25 rest position is in the step 120s).

1t will thus be appreciated that in an initial phase of the forward stroke of
the piston member 114 in the dosing chamber 120, from its rest position
towards its forward position, the piston member 114 moves forwardly

30 relative to the forward sealing element 148 to (re)close the one-way valve,

The rear and forward sealing elements 128, 148 in this embodiment are
injection moulded from low density polyethylene (LDPE), but other

functionally equivalent plastics materials could be used.



bi as the piston nenber 114 to its rearward (resting) position relative to

t he dosi ng chanber 120, which is shown in Figures 1B and 3B. The spring 118
5 may be made froma netal (e.g. stainless steel, for instance 316 or 304
grade) or a plastics material. The retlrn or biasing force of the return
spring 118 may be 5N at rest, increasing to 8.5N as it is conpressed. The
bi asing force of the return spring 118 acts to reset the piston nenber 114
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i nt er nal r ovi pair of circunferential beads 165g.
The out er1t2 fowerdhetd ltalretadlge nﬁsiﬂicbmshcwwarloclgwtﬁsv@ end6cBh presents a
resilient, annular sealing lip 165h. 30 19 As shown in Figures 3B and 3C,
for instance, the cap 165 is nounted over the forward section 112h of the
mai n_houspaferding t® Eparesse IMearfdrvgs,d ther Bukkeatismmsid 2110f 1rtchEIe$aia1

housing 112. The cap, 165 is secur d to igg tn hqy5|n 12 bﬁ |
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of an internal cylindrical chamber 165¢ which is open at the rear end 165d of

the cap 165. Moreover, a nipple 160 in the form of a central sealing tip

projects forwardly from the forward end wall 165b.

20 A plurality of apertures 165e are also formed in the forward end wall 163b,
about the base of the sealing tip 160, to communicate with the internal
chamber 165c. In this embodiment, there are three equi-angularly spaced
apart apertures 165e, but alternatively there may be less or more in number
than three aperiures.

25
The inner circumferential side surface 165f of the internal chamber 165 is
provided with a pair of circumferential beads 165g. The outer circumferential
edge of the forward end wall 165b presents a resilient, annular sealing lip
165h.

30
In this embodiment, the cap 165 is formed from LDPE, but again other
plastics materials could be used.



As further shown in Figures 3B and 3C, a valve nechanism 189 is |located in
the forward bore section 112f of the main housing 112. The valve 10
mechani sm 189 conprises a cylindrical, elongate valve el enent 191 nounted
for axial novenment in the forward bor#&section 112f. As shown in Figures
13A and 13B, the valve elenment 191 has a cylindrical forward section 191a
and a coagi ghowenh Hgedsr BarargeBCj 6or tBtincelHber ezy 165 ise00LDIedI0I® has a

f d da.f jcal r. '
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surface 01f65t feoviedrwatisbrend wal | 165b of the cap 165 onto an annul ar fl ange

191f at the forward end of the rear section 191b of the val ve 25 el enent
191. The return spring 193 acts to bias the valve elenent 191 rearwardly to

di spose tﬁbefdr'&ﬁ@rtmﬁm'uﬁﬁ drear3pantinm 494rd machenisestgpas eckdted énsect i on
112e for sealing closure t%ereo The valve el enment 191 in this enbodi nent

i s i nj ectthen famvardedore orectinn sbldensi the poriethousing (idpe) Ty valve
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spring 193 may have a return force of approximately 0.4N. 20 From Fi gures
1to3it will be seen that the fluid dispenser 110 has a fluid supply 170,
here in tke showm pf FRIuPES LI3A GadJL3Mmf thel aalveoeleofiert pPhdtascs aylindricall ). 5

Figures 3B and 3C al so show that the fluid dis enser 110 ncI
cyli ndri cforward sssron i andza C(S’F'x@é'pef'l?l" aF | S5EFRG 'rﬁ%k %78 of

the bofst | acdip® 16DbIHEsS aeﬂfﬁ%'rﬂ‘%ﬁmohhmﬁé Q:lhﬂeé ﬁBQSﬁol-mmd;e?IGraa&* patieat i on
moul de from pol yJ)ropyI ene (PP). However, %t lefe glegts‘ct”ll Clsl2réatt) q:thgln%mcou' d
191d sizéd to sealingly fit in the restricte
housing 112 for closure thereof. A plurality of axial grooves 191e are formed
in the outer peripheral surface of the rear section 191b to extend through
the forward portion 191¢ and partially into the rear portion 191d.
20
Turning back to Figures 3B and 3C, the valve mechanism 189 further
comprises a return, compression spring 193 which extends rearwardly from
the inner surface of the forward end wall 165b of the cap 165 onto an
annular flange 191F at the forward end of the rear section 191b of the valve
25 element 191, The return spring 193 acts to bias the valve element 191
rearwardly to dispose the frusto-conical rear portion 191d in the restricted

hore section 112e for sealing closure thereof.

The valve element 191 in this embodiment is injection moulded from low

30 density polyethylene (LDPE) or polypropylene (PP), but other functionally
equivalent plastics materials could be used. The return spring 193 may be of
metal (e.g. of stainless steel, such as of 304 or 316 grade) or a plastics
material, The return spring 193 may have a return force of approximately
0.4N.



10 be used. Referring also to Figures 9A and 9B, the stopper portion 176
has an outer annular skirt 176a, which surrounds the outer peripheral
surface of a flange 180 of the bottle neck 178, and a concentrically
arranged inner annular skirt 15 176b, 20hi ch plugs the bottle neck 178. The
i nner peripheral surface of the outer annular skirt 176a is provided with
circunferentially-oriented bead 176q to engage underneath the flange 180 of

the bottl k 178 to gi -fi t.i f th ti
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portion s a’‘'roo 6c at I1ts forward end extending radially inwardly
fromthe mategtalskirt 176a to the inner skirt 176b. The inner skirt 176b
encl oses an internal cavity 176d which extends rearwardly froma 25 opening
176e in the roof 176c. The cavity 176d has a floor 1761 at its rear end

from whi ghigurst @pdsnan 3¢ angat shdwibtiar thee ofedt dspeb3ay. 1 Ihenclubes aa
projection 176g has an open rear end 176h forward end I 780, .an
i nt er nal anvﬂflyalﬁ@jppﬁhiP@ﬁt'%&tJJerQPFBPvCBF‘Hl @rfr&hﬂgt%aoﬁbe\r,&r Je%ﬁl "ghﬁeso 176h
to the f d1eRd I L mbaAfnént, ofeardd ipmié%&‘:‘isnist hejetgonar d end
wal | 176%%%&2@(’3 t he Ehﬁgé}nr?al cavities 17%@?@2 6j in flow conmuni cation.
21 As shawaulded-frgon @b ropytersx 4AD). eHowevenpter fipgtics pratendls eod of
pol ypg@pg#eegg% PP)) inserts into the internal cavity 1761 of the tubular

[

proje "as an interference fit, with the supply tube 176 abutting
the forward end wall 176i of the tubular projection 176g. Likew se, the

tubul ar 5 projection 17 inserts | nto .the_internal..cavi he rear
boot on SRS (3185 50 ek Bhcind Be° cheCHoPhEf Borca e nad Ho BliedDE, o
the tubul ghnREPEREE 19682l WitcRBursire ther swted deriphetdldsurica beaiffangenal

cavity 114f. In this way, the bore network, 114 in the piston nenher, 114 is
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fluid supply id can sti be delivered tromthe fluid supply 170

i n nor mal outer @nnelar akittgh76er iss abevided i withy cinginirentiahepriessed Peadht v.
176q to engage underneath the flange 180 of the bottle neck 178 to give a
snap-fit connection of the stopper portion 176 to the bottie 170. The bead
176q may be continuous, or segmented (as here) to simplify the moulding of

20 the stopper portion 176.

The stopper portion 176 has a roof 176c at its forward end extending
radially inwardly from the outer skirt 176a to the inner skirt 176b. The inner
skirt 176b encloses an internal cavity 176d which extends rearwardly from a
25 opening 176e in the roof 176¢. The cavity 176d has a floor 176f at its rear

end from which upstands an elongate tubular projection 176g.

The tubular projection 1769 has an open rear end 176h, a forward end wall
176i, an internal cavity 176j which extends forwardly from the open rear end
30 176h to the forward end wall 176i, and a forward opening 176k in the
forward end wall 176i to place the internal cavities 176d, 176j in flow

comrnunication.



The tubul ar projection 1769 is secured against relative novenent in the 15
internal cavity 114f of the piston nenber 114 by the internal cavity 1141
of the piston nenber 114 presenting a plurality of circunferential beads
114v on its inner circunferenti al surﬂgce to which clip or interlock
circunferential beads 176s provided on the outer circunferential surface of
t he tubulfer spowjredni Tauney 63, PO Axamplehsr SsRBh (F‘W)Fﬁéﬁﬁ’ el 735 (efdhr Bxanpl e,

t he tubul ar [ at
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112a of t ousT n es 12A and 12B, the carrier
menber 195 has an annular body 195a which is spaced radially outmardly of

187 t her cDi wuBH AT ARIBHIIF 37 Bods “Poce At TR B r shBFe e A Ere
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on its inner circumferential surface to which clip or interlock circumferential
beads 176s provided on the outer circumferential surface of the tubular
projection 176g.
20
As further shown in Figure 3B, for example, the tubular body 112a of the
main housing 112 is also mounted in the internal cavity 176d of the stopper
portion 176 for relative sliding motion therebetween. The relative sliding
rmotion between the stopper portion 176 and the main housing 112 effects
75 the relative sliding motion between the piston member 114 and the dosing
chamber 120 because the piston member 114 is carried on the tubular
projection 176g of the stopper portion 176. The relative sliding motion is
achievable by having the main housing 112 move and maintaining the fluid
supply 170 stationary, or vice-versa, or by having the main housing 112 and
30 fluid supply 170 move at the same time.

It will be seen from Figure 3B, for example, that a sealing ring 171 is
interposed between the stopper portion 176 and the fluid supply 170 to
prevent leaks therebetween. The sealing ring 171 may be made from a



15 As shown in Figure 3B, the return spring 118 extends rearwardly fromthe
rear face 112 of the main housing annular flange 112b into the annul ar
space 187 between the carrier nmenber 195 and the nain housing 112 and onto
the carrier nmenber annular flange 195B2for carriage thereon. 20 In nornma
use of the fluid dispenser 110, the carrier menber 195 seats on the roof
176¢ of therrmbplapdc plastdmer 126, BANTORRENER) csn athyl¢ne-winyostathtnms of

the fluid dj 110 _to be di d_her ei paf ter. Thi it
for the CHPPEEr(SENe? RUSHRS I B U1 oot e RYREESELPPRY ey 25
The carrijghifREbesmbRirid) 4 hioPeerbndi BBrRt sapdMicied Dieesbéon DRE! sladrfrom

pol ypropyl ene (P&, but ‘other plastics materials may be used. Referring
back to EeYRiEdSobhuader d@ hrmrdhnamew TrieatYopper portion 176, it will be
seen that the roof 176c carries a pair or dianetrically opposed main 30
protrusions 176n and a series of mnor protrusions 176p arranged equi -
angul ar | yrrabfiuid tiespencef 1apdhirteer1dGapridere aneylindsicet cagiarn@mentsr 49%

o bent r TR Surraids PR patySt Bokel Kb Bh EhE BBF bo sl 3" vRLsIBIRT e, T
nenber 19§ diguagal el 2 18, teotadki@cmehhigeniBOrhaer ot Gasulrsbddiépobat into
23 which is spaced radially outwardly of the tubular body 112a of the main
10 housing 112 to define an annular space 187 therebetween. The annular body
195a has an inwardly projecting, annular flange 195b at its rear end 195c¢,
and a plurality of outwardly projecting clips 195d disposed on tongues 195f

defined by the castellated profile at its forward end 195e.

15 As shown in Figure 3B, the return spring 118 extends rearwardly from the
rear face 112j of the main housing annular flange 112b into the annular
space 187 between the carrier member 195 and the main housing 112 and
onto the carrier member annular flange 195b for carriage thereon.

20 In normal use of the fluid dispenser 110, the carrier member 195 seats on
the roof 176¢ of the stopper portion 176, both in the rest and fired positions
of the fluid dispenser 110 to be discussed hereinafter. This normal position
for the carrier member 195 is shown in Figures 3B (rest) and 3C (fired).

25 The carrier member 195 in this embodiment is also injection moulded from
polypropylene (PP), but other plastics rmaterials may be used.

Referring back to Figures 9A and 9B which show the stopper portion 176, it
will be seen that the roof 176¢ carries a pair of diametrically opposed main
30 protrusions 176n and a series of minor protrusions 176p arranged equi-
angularly about the roof opening 176e. The main protrusions 176n are
adapted in use to act on the outer circumference of the carrier member 195
to centralise it with respect to the stopper portion 176 as the carrier member
195 is seated on the roof 176¢. The minor protrusions 176p fit into



conpl ementary grooves (not shown) in the annular flange 195b of the carrier
menber 195 to correctly orient the carrier nenber 195 on the roof 176c so
that the clips 195d will clip into T-shaped tracks 116g in a nozzle 116 to
be described hereinafter. In a nodifi%ation, such as shown in Figure 5 31,
there may be provided just two mnor protrusions, each formng a radial
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197g. There are four legs 197g in this enbodi nent. The | egs 197g are

ar r anged Thiel LT ecigiplenabl Y100 ke bathpdsasa aboutiular r easzl@pamseng 197h to
the body 197a. Each |l eg 1979 conprises 20 an oufwar.dl hendl ng foot 197i.
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materials, as w ppreciated by those skilled in the art. Figures 3B
and 3C slﬂiﬁb@ﬂ@mﬁzzl-ﬂ?& hees t19797 are Esrra@@@%dzlrf:hlnf@fﬁéer?tﬁjivdon the body

197a about a rear opening 197h to the body 197a. Each leg 197g comprises
20 an outwardly extending foot 197i.

The nozzle insert body 197a further comprises a second annular section 197]
spaced rearwardly of the first annular section 197e and from which the legs
1979 depend. The first and second annular sections 197e, 197j are joined
25 together by a plurality of spaced-apart, resilient ribs 197k which are
disposed on the outer circurmference of the body 197a and extend on a

diagonal path between the first and second annular sections 197e, 197].

The second annular section 197j presents a pair of diametrically opposed,
30 forwardly oriented, resilient tongues 1971. The tongues 197 are disposed
between the ribs 197k.



10 di spenser 110 about the cap 165 so that the sealing tip 160 of the cap
165 projects through the central aperture 197d in the forward end wall 197c
of the nozzle insert 197. Mrreover, the sealing lip 165h of the cap 165 is
slidingly sealingly engaged with the @fner circunferential surface of the
first annular section 197e of the nozzle insert 197. 15 An annul ar space
formed bdimdbs faiwandziace phabet foreardrend mealk 49 7cetheref isn@sodded A

di spenserpnt, ﬂﬂ%? %%utt £ lée&P %P‘tJr Of Fd UG, f&ﬁ/ﬁn% EH&&@PG zgp

165 is provi out o ec I Ng, annu ange

will be almﬂcelelfatteérlpjyowadddtwmmalper"mfres QBQB therdthgougs 14A-B and Fi gure 3B,
as the cap 165 is inserted into the nozzle insert 197 during assenbly, the
fl ange 165i pushes past the resilient tongues 1971 of the nozzle insert 197

to be Setm@%ﬁzmt.hge&pq@@ hRt weRn dritsodiiek ﬁj‘%jié?ﬁi@ﬂd rAdiNdkar feeEt i ons
197e, 197j the 25 nozzle insert 197. Figure 3B shows that nounted on the

seal i ng tnquHWY!ﬁnEt P )e It 151 Heamadal frog efbehdrastes. mpkerizlsads M4l nenber
154 is, tip 160 and seated on the forward
end wal | Sﬁégﬂl@fc}'atﬁﬁtﬂy zzsgr!sllélksl%rﬁ?g# %37 The seal forned between the
opposi ng Iongltudlnal surfaces of t he seal i ng nmenber 154 and t he sealing
tip 160 such hat ,fLuid_can as ther b eal menber
15 i mldadteoREnangr 2 PHBReR o PEAYE arratister Hied o

ot her 16l asispendRrt €10 absutree ke puses! swr‘dh@:h th@\séaﬁng it 151} oftmer ﬁr.uue5t he
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rade {1 orMOIRSS AREDYGREIF ERELE ARErHSOHETY 8 LEPRRNSILEN] 1eehaBdcay an
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seal arrangenent o
slidingly sealingly engaged with the inner circumferential surface of the first
annular section 197e of the nozzle insert 197.
15
An annular space formed between the nozzle insert 197 and the cap 165

defines a fluid dispensement chamber 146.

It will be seen from Figures 15A-B that the cap 165 is provided with an
20 outwardly projecting, annular fange 165i. As will be appreciated by

additional reference to Figures 14A-B and Figure 3B, as the cap 165 is

inserted into the nozzle insert 197 during assembly, the flange 165i pushes

past the resilient tongues 1971 of the nozzle insert 197 to be retained in the

space between the first and second annular sections 197e, 197 of the
25 nozzle insert 197.

Figure 3B shows that mounted on the sealing tip 160 of the cap 165 is a
sealing member 154, The sealing member 154 is, sealingly mounted on the
sealing tip 160 and seated on the forward end wall 197¢ of the nozzle insert

30 197. The seal formed between the opposing longitudinal surfaces of the
sealing member 154 and the sealing tip 160 is such that fluid cannot pass
therebetween.



di spenser 110 the return spring 118 biases the cap 165 into abutnment with
the nozzle insert 197 to control the position of the sealing tip 160
relative to 10 the sealing nenber 154. More particularly, the forward end
wal | 165b of the cap 165 is biased i ngsp direct engagenent with the rear
side of the forward end wall 197c of the nozzle insert 197. This has the

advant agqHaf sealtiE ehémBef NS4 ealmade Mesthenatlivd! fubimresc es sherendplastec bei ng
applied to it by the sealing tip 160 in the, rest z}%tate(if F\%ﬁ E\Iuid
di spenseelastomeih(ERE)ef buts oklely sastie fatepplsqgianLs UsEd W A% % ui d
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tracks_176 t.he. outer 20 ci.rcunferenc f portion 176. The
runner$ ifg@%g)r'é% YT er AN Wﬁr'ﬁﬁy%ee%t%é\%ﬁn%%@ﬁ@gésntlwb to secure the
runners 116a in the tracks 176mand to delimt the maxi mum sliding

separation between the nozzle 116 and the stopper portion 176, 25 A
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bei ng, | n]d]i%?r(‘: rii;’ﬂ? %ﬁﬂgﬁf thgj %&?I @?%%gz,éang shoul ders 116d at the
rear end the néezle isere 198 dbi amtadl eherasitioniof khelsgaliig tRe16Q rpldkiye£96a. 30
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t e
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N02Z1 & 5116y rEBSS tné PPORSHIRE sR46: BPBle RARNdisPefbarurep. LA C. The resilient

ribs 1 the no nsert act as springs to enable the nozzle
insert 197 to be inserted into the nozzle 116 and then the second annul ar
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20 circumference of the stopper portion 176. The runners 116a are provided
with outwardly extending clips 116b to secure the runners 116a in the tracks
176m and to delimit the maximum sliding separation between the nozzle

116 and the stopper portion 176.

25 As further illustrated in Figures 10A and 10B, the nozzle 116 has a nozzle
section 116¢, sized and shaped for insertion into a nostril of a human being,
in which is formed a fluid outlet 152, and shoulders 116d at the rear end of
the nozzle section 116¢ from which depend the runners 116a.

30 The nozzle section 116¢ encloses an internal cavity 116e having a rear open
end 116f, A pair of T-shaped cut-outs 116g are provided on opposite sides
of the internal cavity 116e. The longitudinal section 118! defines a track in
which the clips 195d of the carrier member 195 are clipped to secure the



As shown in Figure 11, a swirl chanber 153 is formed in the Forward end
wall 116i of the nozzle internal cavity 116e. The swirl chanber 153
conprises a central cylindrical chanber 153a and a plurality of feed
channel s 153b which are equi-spaced aBdut the central chanmber 153a in
tangential 20 relationship thereto. At the centre of the central chanber
153a is aapaasamla@r 195c¢to(the nyzaendde 8nd ot Prevedd for JidhngEnovaEBenb t he
fluid ou % 22 The feed channel s 153b nay be square cut and nay have a
depth in W &"of 100 to 500 nicrons (inclusive), such as 100 to 250
m crons (|nclu5|ve) for instance in the range of 150 to 225 m crons
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be mai nt asurﬁtecomfstt:hlﬁt nozzle internal cavity 116e to prevent liquid leaking
therebetween.
15
As shown in Figure 11, a swirl chamber 153 is formed in the forward end
wall 116i of the nozzle internal cavity 116e. The swirl chamber 153
comprises a central cylindrical chamber 153a and a plurality of feed channels
153b which are equi-spaced about the central chamber 153a in tangential
20 relationship thereto. At the centre of the central chamber 153a is a
passageway 153c¢ (exit) connecting the swirl chamber 153 to the fiuid outlet
152. The feed channels 153b may be square cut and may have a depth in
the range of 100 to 500 microns (inclusive), such as 100 to 250 microns
(inclusive), for instance in the range of 150 to 225 microns (inclusive). The

25 width may be the same as the depth, for instance 400 microns.

To accelerate the fluid as it flows towards the central chamber 153a, the
feed channels 153b are provided with a decreasing cross-sectional area in
the fluid flow direction.
30

As shown in Figure 11, in this instance the feed channels 153b decrease in
width as they approach the central chamber 153a. The decreasing cross-
sectional area may then be provided by maintaining a constant channel
depth along the length of the feed channels 153b.



Preferably, the feed channels 153b are of narrow width to inhibit their
obstruction by the sealing nenber 154, e.g. as fromcreep of the sealing 15
menber material. Preferably, the feed channels 153b have a | ow aspect

(wi dth:depth) ratio; i.e. are narrow @ahd deep, preferably with the width
being less than the depth (e.g. of rectangular cross-section). As wll be
understood from Figure 4, a gap exists between the side face 20 154d of the

[ nb 154 d th dj t d i f - it
Tiee of tRAMByTHDE, PRCCAN AR of ARTEFis H3RBoaRy, et Ut DoVt ¢
153. Thi gpidudtbut) ewdpahd @rinngl idgteadedeatoraedhbyfdedr mhanndlontfitudi nal
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si de facéPpspaghéehesepta@l Lhembgy, &>par ?'f‘ [SaF$9PTYy rECgEH T O 6 | 25 path
bet wee t(ﬁ%ﬂﬁ@%' F@gtﬁgﬁ E&%@gﬂnﬁaﬁnm&mwﬁ ritfort esemd heici@ey fohannel s

153b of thé swr In flow communi cation with the fluid

di spensermmmplbanber 146, via the apertures 197n and, optionally, gaps

bet ween the sealing nenber 154 and the forward opening 197d of the nozzle
insert 197. 30 However, as shown nost clearly in Figure 4, the forward face
154c of the Wik bhe d&arhi oOtinefbed chadnels hBB rbaytdlso mothvaryndeng 197 in
seal i ng engagenent with the forward end wall 116i qf the nozzl Thi s
reans ChanaimEngEnMigE AEmiEinG She sekreeaii crossesefion aranat e e
channglys qR@ diresloAnth tHRtredBld | thdUighelct awadthi dgpti) ritie amy bisd vereptht he
side face 154d of the sealing nenber 154 and the adjacent surfaces of the

i nt ernal afdietfped thansels he3h oy Be Mainkiged £oRgtant nto the swirl chanber
feed channel s 153b and thence into the central chanber 153a of the swirl
chanmber 153. 5 Moreover, the return spring 118 acts to bias the main

housi ng 1dr2férabhgr the fierdt hisamuz| £53H Grehef el3rreoWe Wid itaginhitit 1661 on t he

contral pobErtom B SEun E FithBHe T, Ro- SR trddl e el v 0
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unti | thebéiﬁ?'lhﬂﬁtﬁérptﬁégebﬁi eageof rhGapgidralropsscadn).he el astic sealing
menber 154, 7o be described in nore detail hereinafter. 15
As will be understood from Figure 4, a gap exists between the side face
20 154d of the sealing member 154 and the adjacent inner side faces of the
internal cavity 116e of the nozzle 116 to enable fluid fo flow towards the
swirl chamber 153. This fluid flow path could instead be formed by forming
longitudinal grooves in the outer side Face of the sealing member 154 and/or
the inner side faces of the nozzle 116. More particularly, the gap/fluid flow
25 path between the sealing member 154 and the nozzle 116 places the feed
channels 153b of the swirl chamber 153 in flow communication with the fluid
dispensement chamber 146, via the apertures 19/n and, optionally, gaps
between the sealing member 154 and the forward opening 197d of the
nozzle insert 197.
30
However, as shown most clearly in Figure 4, the forward face 154c of the
fiexible sealing member 154 is held by the nozzle insert 197 in sealing
engagement with the forward end wall 116i of the nozzie 116. This means

that the sealing member 154 seals over the swirl chamber feed channels



In a nodification, the straight walls of the central chanber 153a of the
swirl chanber 153 may be chanfered to facilitate pushing the central

of the s

chanfered surrace denoted by referenc

eal i ng nmenber 154 thereinto. épis is shown in Figure 17, with the
nunber 153d. 20 The nozzle 116 in
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forward face 154c¢ of the sealing member 154 into the central chamber 153a
of the swirl chamber 153 to sealingly close the passageway 153c to the fluid
outlet 152. In this way, no fluid can enter or exit the fiuid outlet 152, or
more particularly the swirl chamber 153, until the sealing tip 160 releases
the central part of the elastic sealing member 154, to be described in more
detail hereinafter.

In a modification, the straight walls of the central chamber 153a of the swirl
chamber 153 may be chamfered to facilitate pushing the central part of the
sealing member 154 thereinto. This is shown in Figure 17, with the
chamfered surface denoted by reference number 153d.

The nozzle 116 in this embodiment is injection moulded from polypropylene
(PP), but other plastics materials could be used.

To operate the Auid dispenser 110, it is first necessary to prime the fluid
dispenser 110 to fill all the fluid pathways between the fluid outlet 152 and
the fluid supply 170. To prime, the fiuid dispenser 110 is operated in exactly
the same manner as for later dispensing operations. As shown in Figures 1B-
C and 3B-C, this is done by (i) sliding the nozzle 116 relatively towards the
fluid supply 170, by acting on the nozzle 116, or the fluid supply 170, while
keeping the other stationary, or acting on both, to move the fluid dispenser
from its rest position (Figures 18 and 3B) to its fired position (Figures 1C
and 3C); and (ii) allowing the return spring 118 to return the nozzle 116 to
jits separated position relative to the fluid supply 170 to retum the fluid
dispenser 110 to its rest position. The relative sliding movement of the



29 nozzle 116 and the fluid supply 170 is effected by the runners 116a of
the nozzle 116 sliding in the tracks 176m of the stopper portion 176 fixed
in the neck 178 of the fluid supply 170. 5 It will be appreciated that the
rel ati ve novenment of the nozzle 116 and the fluid supply 170 to effect
primng and then dispensing fromthe dispenser 110 is actually relative
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w || be now described in nore detail. In nore detail, the liquid flows

f or war d ymeftt begainghtl Zupply tube 172, into the bore network 114j of the

pi sto;l menber 114 via the rear opening 114mthereof, and out of the forward
openi 35 114q of the bore network 114j into 30 the rear section 120b of

t he dosi ngjgohestiéiA t@OLGH ahowethsxipgimingoeveeessl and ihe Hgugdiflaw ghiringhery of

the pist OSrirqﬁ%HB,eglb]e:}tA'Fo(rsg‘?ﬂL’i:& %éﬁ&s%@%fd) v&ltﬁga is a subtle modification (but
functional equivalent) of the fluid dispenser 110 of Figures 1 to 15, with like

features being assigned like reference numbers. While the fluid dispenser

20 310 of Figures 16A to 161 will be discussed in more detail after the
description of the fluid dispenser 110, Figures 16A to 16] are a useful

reference to the detailed description of priming of the fluid dispenser 110

which now follows.

25 Each complete (reciprocal) cycle of the afore-mentioned sliding movement
(a “pumping cycle”) between the nozzle 116 and the fluid supply 170
includes a phase which creates a negative pressure in the dosing chamber
120 which draws liquid from the fluid supply 170 up the supply tube 172 and
this cycling continues until liquid fills up all the fluid pathways from the fluid

30 supply 170 to the fluid outlet 152, as will be now described in more detail.

In more detail, the liquid flows forwardly through the supply tube 172, into
the bore network 114j of the piston mermber 114 via the rear opening 114m
thereof, and out of the forward openings 114q of the bore network 114j into



As a result of the nozzle 116 and the fluid supply 170 respectively
carrying 5 the main housing 112 and the piston nenber 114, as descri bed
above, each reciprocal cycle of relative novenent of the nozzle 116 and the
fluid supply 170 causes the piston nekber 114 to stroke in corresponding
reci procating fashion inside the dosing chanber 120 defined by the main
housi ng 2 rEaoBedthe neab dfrestdoghosichemberiRAgia tree piist groowasbet4riig

returns fromits forward position to its restjn ear i tiaqn.-.in the
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val ve i s fadrhetheaelr drest) goadionne fl ange 1141 of the piston nenber 114 via
25 thi wi ndows 149f in the forward sealing el enment 148, over the tip part
114u f the pi ston nenber 114 and through the forward bore section 149a of
t he forwargtiseqliston eicenbat 1148 ctmtne froen fits fward gusition 1Q0k oEstings dosi ng

chanmber 120. 30 After fhe dosin nber 120 (i ' f.or section
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the pigfon menber 114 prior to the forward sealing el ement 148 sliding into
separ ate BRGIGHRAS HicRRdPT H98nRg IA\ASEE Fer BRUCE gy Tighesfes’ 9 Y
from the forward end wall 149d of the central bore section 149c¢ of the bore
149 in the forward sealing element 148, the liguid to the rear of the one-way
valve is able to flow around the flange 114i of the piston member 114 via
25 the windows 149f in the forward sealing element 148, over the tip part 114u
of the piston member 114 and through the forward bore section 149a of the
forward sealing element 148 into the forward section 120a of the dosing

chalmber 120.

30 After the dosing chamber 120 (including the forward section 120a) is filled
with liquid by priming the fluid dispenser with enough pumping cycles (see
Figure 16G), each cycle thereafter results in the same amount (a metered

volume) of the liquid being pumped forward from the dosing chamber 120



15 This first phase may be referred to as the "bl eed phase" because it
results in liquid being punped rearwardly fromthe dosing chanber 120 back
into the fluid supply 170 (i.e. bled)_until the piston nmenber 114 |ocates
the forward sealing el ement 148 in thelforward d03|ng chanmber 120a (i.e. so

there is no 20 | onger any flow therebetween recaILI hajgt [E)he one- way
val ve dethmaighoya Hstrigiiabare sartian, L &PEdBAhe R8N RONHR phid (rPmefter 114

S reclo r dstroke of the piston 114). The bleed flowis
ai ded by ﬂJeHegrltg\?vlegbgnl ‘the at |least one axial flute 120d in the step
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bore section functlons as ‘val ve seat"), as shown in 10
Fi gure 16d¢ctiphi 5203 itrahéeghramlv gtpargte fthﬁaforf"laﬁ@r%f)d pRaE So5iNG KEAEBW nuous

forward s h pton menber 114 whi ch ends when the piston nenber
114 reach %C?%flgqu&.tram/glr position, as delimted by abutment of the forward
end 148c of the forward sealing elenent 148 with the forward end wall 120c

of the doglng ch %Hgse n‘%a?yobelreférpé § td 12%h PSS ph3Se"BEENEY it results in
liquid being pumped rearwardly from the dosing chamber 120 back into the
fluid supply 170 (i.e. bled) until the piston memnber 114 locates the forward
sealing element 148 in the forward dosing chamber 120a (i.e. so there is no
20 longer any flow therebetween, recalling that the one-way valve defined by
the forward sealing element 148 on the piston member 114 is reclosed in
the forward stroke of the piston 114). The bleed flow is aided by the
provision of the at least one axial flute 120d in the step 120s of the dosing
chamber 120,
25
Once the forward sealing element 148 is located in the forward dosing
chamber 120a, the forward dosing chamber 120a, and the metered volume
of liquid which fills it, is sealed. The fiutes 120d no longer provide a fluid
flow path into the forward dosing chamber section 120a, since the forward
30 sealing element 148 is at, or forward of, the forward end of the flutes 120d

and in sealing engagement with the inner wall of that chamber section 120a.

in the next (second) phase of the continuous forward stroke of the piston

member 114, the piston member 114 increases the hydraulic pressure of the



15 volune of the liquid in the forward dosing chanber section 120a is

di spensed through the restricted bore section 112e, being conveyed al ong
the grooves 191e in the valve nenber 191 into the forward bore section 112f
of the main housing 112, before the vafve mechanism 189 is re-closed by the

return spring 193 returning the valve nmenber 191 into sealing 20 engagenent
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The valve mechanism 189 only opens in this final (third) phase, remaining

closed at all other times.

25 The second and third phases can collectively be considered as a “dispensing

phase”.

In an initial (first) phase of the return, rearward stroke of the piston member
114 in the dosing chamber 120, driven by the return spring 118, the piston
30 member 114 not only moves rearwardly with respect to the dosing chamber
120, but also to the forward sealing element 148 so0 as to open the one-way
valve, as discussed hereinabove. Moreover, a negative pressure (or
vacuum) is generated in the headspace being formed in the forward dosing

charnber section 120a in front of the rearwardly moving piston member 114.



25 the rear sealing elenent 128 and the forward end wall 120c of the dosing
chanber 120 is filled. The return stroke may thus be referred to as the
"filling phase". Thus, each cycle of novenent of the piston nenber 114 in

t he dosing 30 chanber 120, as effectediby reciprocal novenent between the
nozzl e assenbly and the bottle assenbly, conprises the bl eeding, dispensing
and filliThgs plegatise pradsune demhs subsedqeit ooy dfethef flris supply o7 0tane pi ston

menber 114, the forward stroke results not h net er of . the
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165 nountsgehi@ver the formard end of the main housing 112, into the space
around the sealing nenber 154 15 by passing through the apertures 197n in
the nozzle insert 197 fitted inside the nozzle 116 to enclose the cap 165
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by the pressurised Tlu

|s greater than t of the nozzle insert 197.
flutes 120d. Concomitantly, bleeding of the |IC]UIC| from the forward dosing

charmber section 120a to the rear dosing chamber section 120b is via the
20 flutes 1204 when the forward sealing element 148 is moving forwardly in the
step 120s towards the forward section 120a.

At the end of the return, rearward stroke, the dosing chamber 120 is refilled
with liquid. In other words, the volume between the forward lip seal 128a of
25 the rear sealing element 128 and the forward end wall 120c of the dosing
chamber 120 is filled. The return stroke may thus be referred to as the

*Milling phase”.

Thus, each cycle of movement of the piston member 114 in the dosing

30 chamber 120, as effected by reciprocal movement between the nozzle
assembly and the bottle assembly, comprises the bleeding, dispensing and
filling phases.



As a result, the elasticity of the sealing nenber 154 flattens the central
part of the forward face 154c of the sealing nenber 154 back to its
original state to open the central ch%mber 153a and passageway 153c of the
swirl 35 chanber 153 (see Figure BC).4OonsequentIy, a netered vol une of
the liquid is punped through the fluid outlet 152 via the swrl chanber 153
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moves t hd2®¥ain housing 112 and sealing cap 165 back (forwardly) to its
normal, rest position in the nozzle 15 insert 197 once the return force is
greater than the hydraulic pressure in the fluid di spensenent chanber 146
so that therisgagirimog,ipicheutedduarttspumpingaycies eantine ushil the(kwlie| ose
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15 by passing through the apertures 197n in the nozzle insert 197 fitted inside
the nozzle 116 to enclose the cap 165 and thence into the swirl chamber
153 via the feed channels 153b thereof.

wWhen liquid fills the fluid pathway from the fluid supply 170 to the fluid
20 outlet 152, the forward stroke of the piston member 114 relative to the
dosing chamber 120 in the next pumping cycle results in another metered
volume of liquid being pumped through the restricted bore section 112e
thereby pressurising the liquid pending downstream of the restricted bore
section 112e. This pressure in the fluid dispensement chamber 146 results
25 in rearward sliding movement of the cap 165 (and the main housing 112) in
the nozzle insert 197 against the return force of the return spring 118
whereby the sealing tip 160 sealingly slides rearwardly in the sealing
member 154. This is because the surface area of the sealing cap 165
bounding the fluid dispensement chamber 146 (and hence being acted upon
30 by the pressurised Fluid) is greater than that of the nozzle insert 197.

As a result, the elasticity of the sealing member 154 flattens the central part
of the forward face 154c¢ of the sealing member 154 back to its original state
to open the central chamber 153a and passageway 153¢ of the swirl



30 It will be appreciated that the fluid di spenser 110 configuration is
such that there will be no, or substantially no drain-back of the liquid
pending in the path between the dosing chanber 120 and the fluid outlet 152
as the restricted bore section 112e i$5seal ed shut by the val ve mechani sm
189 36 except in the dispensing phase of the forward stroke. Thus, the
need to thambierne S3hsedi Bpersel)i SonsenuistYord BEsstathyolyms ohkrelifidided.

Mor eover . the ] eal arrangepen ored e | A e 4 and

t he seal ,‘c’n&’Wéé‘QG%ﬂ,r&é%@ {r%eg@ﬁv&eutrlr%c%ggi gﬁlt@g %\?g‘sedrﬁ{ég%r sueb;s?’t gérnt ially
prevent Stemiyzgith Wicredetongakcaspudenfoo thhanttared wilspermanpeéd @hedughugh t he

fluid outlet 152 by the negati pressure (e, acuunm..cre in the
dosi ng cH&%‘é?t”fﬁﬁ/Pﬁrq AECHN ilﬁ% '%E'&%tefom(ar‘{] %Fr§&§|(§8‘9ﬁb‘i'ﬁ8ﬁ;& hat duri ng
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the di spenser 110. Consequently, in this arrangenent the 20 seal i ng nenber
154 wi | | sbate when gelsrsed dyckseiralingot® H80swi r1 “chanber feed channel's 153b
to create a permanent obstruction therein and to | ose the el astic/shape
menory properties upon which the sealing nenber 154 relies to open the
f1ui d outThet retsizn ibere ohths eetiurngnring 188 movaskbe maisr Reysing 312 8€ of the

fluid dispenser 11 ri ej rs
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sealing member 154 to (re)close the fluid outlet 152,

The sealing member 154 thus protects the liquid inside the fluid dispenser

20 110 from contamination by contaminants outside of the dispenser 110
entering through the fluid outlet 152 as it only opens during dispensing (i.e.
when the fluid dispenser 110 is fired).

The rearward stroke of the same pumping cycle draws liquid from the liquid
25 supply 170 to refill the dosing chamber 120, ready for the next pump cycle.

The dispenser is now fully primed, and each pump cycle thereafter results in
a constant metered volume of the liquid being pumped from the fluid outlet
152 until the fluid supply 170 is exhausted.
30

It will be appreciated that the fluid dispenser 110 configuration is such that
there will be no, or substantially no drain-back of the liquid pending in the
path between the dosing chamber 120 and the fluid outlet 152 as the
restricted bore section 112e is sealed shut by the valve mechanism 189



t he nozzl e 116 through engagenent of the nozzle insert feet 197i in the T-
30 shaped cut-outs 116g. This forwardnost position of the main housing 112
in the nozzle 116 is its normal, rest position as a result of the action of
the return spring 118. The mai n housi¥g 112 only noves rearwardly fromthis
rest position when the fluid in the fluid di spensenent chanber 146 is
pressuri agckptiintthe dispersisg mihashafdhef forwardpbrEei oias, dheneegita s 1 ui d
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stroke ofl50hiy jthe treyanieeberesidek (ayg. darayRedrepteshnifeendasings chatabeoof 176¢
of the st(i@p.er porrhion 176 with the rear end 116f of the nozzle 10 116. It
will al s¢2ReNdbE NG PEGSEhat the i nter-engagenent of the sealing cap 165
with the nozzle insert 197 also prevents the piston nmenber 114 being able

to push the sealing tip 160 any farther into the seali menber. 154 when 15
Lhe pi ot ShisraisBetotable Wk TS PHETRGATANE L CRanoesad Cop (ABRRY ng

chanbeg 1ffer gas) in the headspace above the liquid is pumped out of the fluid
outlet 152 by the same mechanism as described above for the liquid.

As described previously, the engagement of the forward end wall 165b of
the cap 165 with the rear side of the end wall 197¢ of the nozzle insert 197
15 limits the length of the sealing tip 160 that is able to project through the
nozzle insert 197 onto the rear face of the sealing member 154. In this
way, the stress applied by the sealing tip 160 to the sealing member 134 is
controlled and so too, therefore, is creep of the sealing member 154 over
the lifetime of the dispenser 110, Consequently, in this arrangement the
20 sealing member 154 will be less prone to creep into the swirl chamber feed
channels 153b to create a permanent obstruction therein and to lose the
elastic/shape memory properties upon which the sealing member 154 relies
to open the fluid outlet 152 when the sealing tip 160 is moved rearwardly in
use of the fluid dispenser 110, as described hereinabove.
25
Moreover, the above-described engagement of the sealing cap 165 and the
nozzle insert 197 demarcates the forwardmost position of the main housing
112 in the nozzle 116, noting that the nozzle insert 197 is fixed in position in
the nozzle 116 through engagement of the nozzle insert feet 197i in the T-
30 shaped cut-outs 116q. This forwardmost position of the main housing 112
in the nozzle 116 is its normal, rest position as a result of the action of the
return spring 118. The main housing 112 only moves rearwardly from this
rest position when the fluid in the fluid dispensement chamber 146 is
pressurised in the dispensing phase of the operational cycle of the fluid



Figures 1A and 3A show the fluid dispenser 110 in an open (fully extended)
position, where the nozzle 116 (and its attached conponents) is spaced 20
farther fromthe bottle 170 (and its attached conponents) than in the rest
position shown in Figures 1B and 3B. ¥bre particularly, in the rest

position, the carrier menber 195 rests on, or in close proxi mtﬁ to, the
roof 176dispensére13foppeis fpangiatherest\ansitiors of fhe FB2Hp_AH RS Lildnt he

carrier mher. _195.i.s d.from.t o} ho f t he
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di spensefurber nfarwiardlak £hersin, t e enisin i endber oblbdWarIS b e BR2ERE i npact .

38 portign 176, Fi ' ' t bt W enldNsr ehd Ps 195d
of the ciF? ?rdhgrc?ggbg1%%"?@%@#!@%@3%?@ h\gs?ela;m;zﬁd of The T- shaped
tracks 1fSgvardosimake oftthenpistorpdrnbendis, easldémasked ibyeengagarecwiont| e 170
Is only permttited since the carrier er

195 is abl ' 5
For war 41 31 PG £76C 06 Lo SR IROTS9D T sy R kY SRRREREEE o1t ovs
descrijptijges of alternative sealing arrangenents that could be used in the
fluid dispenser 110, with |like reference nuneral s being used to indicate
| i ke parts and features with the sealing arrangenent in 10 Figures 1 to 15.
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t he with the nozzle insert 197 also prevents the piston member 114 being able
to push the sealing tip 160 any farther into the sealing member 154 when
15 the piston member 114 contacts the forward end wall 120c of the dosing
chamber 120.

Figures 1A and 3A show the fluid dispenser 110 in an open (fully extended)
position, where the nozzle 116 (and its attached components) is spaced

20 farther from the bottle 170 (and its attached components) than in the rest
position shown in Figures 1B and 3B. More particularly, in the rest position,
the carrier member 195 rests on, or in close proximity to, the roof 176c of
the stopper portion 176, whereas in the open position the carrier member
195 is spaced from the stopper portion roof 176c. In the open position, the

25 clips 116b on the runners 116a of the nozzle 116 are at the forwardmost
position with respect to the tracks 176m on the stopper portion 176, as
shown in Figures 3A. In the rest position, by contrast, the clips 116b are
spaced rearwardly of the forwardmost position, as also shown in Figure 38.
The ability for the nozzle 116 and bottle 170 to be further separated from

30 the normal rest position provides protection of the fluld dispenser against
breakage in the event it is dropped or suffers an impact.

It will be appreciated that the fluid dispenser 110 is able to adopt the open

position through the carrier member 195 being separate from the stopper



seal i ng nenber 154" and nozzle insert 197" are of different shape conpared
15 to their counterparts in the fluid dispenser 110 of Figures 1 to 15, but
function in the same way as their counterparts. However, the forward end

wal | 165b of the cap 165 is now bi ased®by the return spring 118 into direct
contact with the rear face 154b' of the seali nfq nmenber 154'. This is due to
renoval dforfine biep Gigusholh devealn thak indhe rapt apaitiony dhe ofigs 154 AR nozzl e
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the same materials escribed for the f Lspens 110 of Figures 1 to
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with the first alternative tip seal arrangenment. In this second

alternative, the sealing nenber 154" and nozzle insert 197" are of
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pl ace 19f tigered) asdilg.seal ing menber 154 there is provi ded an annul ar
backing plate 254 (Figures 23A-B), nmade froma plastics material. In this
enbodi nent, the backing plate is injection noul ded from pol ypropyl ene (PP).
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removal of the step or shoulder in the central aperture 197d’ of the nozzle
20 insert 197’ which supports the sealing member 154 of Figures 1 to 15 to
allow a lengthened sealing member 154’ to pass through into contact with
the sealing cap 165. The nozzle insert 197’ and sealing member 154 are of
the same materials as described for the fluid dispenser 110 of Figures 1 to
15.
25
In Figure 20 there is shown a second alternative tip seal arrangement that
could be used in the fluid dispenser 110 having similarity with the first
alternative tip seal arrangement. In this second altemative, the sealing
member 154" and nozzle insert 197" are of different shape to their
30 counterparts in the first altermnative of Figures 18and 12A-B, but function in
the same way, and are made from the same materials, as those
counterparts



20 153a of the swirl chanmber 153 to sealing close the passageway 153c.
Thus, the sealing pin 255 functions simlarly to the elastic sealing nenber
154. As shown in Figure 21, the seali ng pin 255 has an enl arged, rear

255b of tapering profile which is hel d

captive in a through-hole 265n

the 25 forward end wall 265b of a nodified cap 265 (Figures 25A-B) so

t he seali
cap 265 i
118 acts
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end wall 116 of the nozzle 116 so as to seal over the swirl chamber feed
channels 153b whereby any liquid travelling up the gap between the side
face 254d of the backing plate 254 and the nozzle 116 has to pass into the
swirl chamber feed channels 153b. It will be seen the a longitudinal groove
or flute 254y is provided in the plate side face254d as a fluid flow path
between the plate 254 and the nozzle 116.

A sealing pin 255 (Figures 22A-B) is seated on the nozzle insert 297 so that
a forward sealing section 255a of the sealing pin 255 protrudes through the
through-hole 254n in the backing plate 254 and into the central chamber
153a of the swirl chamber 153 to sealing close the passageway 153c. Thus,
the sealing pin 255 functions similarly to the elastic sealing member 154,

As shown in Figure 21, the sealing pin 255 has an enlarged, rear end 255b
of tapering profile which is held captive in a through-hcle 265n in the
forward end wall 265b of a modified cap 265 (Figures 25A-B) so that the
sealing pin 255 moves in unison with the main housing 112 to which the cap
265 is fixed.

it will therefore be appreciated that the return spring 118 acts on the main
housing 112 to bias the sealing pin 255 into sealing engagement over the
swirl chamber passageway 153¢. Moreover, during the dispensing phase of
the forward stroke of the piston member 114 in the dosing chamber 120,
the hydraulic pressure produced in the fluid dispensemeant chamber 146

results in the cap 265 moving rearwardly against the return spring force,



It will further be observed that the valve element 191 of the valve 10
mechani sm 189 in the nmain housing 112 is provi ded with an abbreviated

| ength to accomobdate the sealing pin @ The sealing pin 255 in this
enbodi ment is injection noulded from Fow denS| ty polyet hyI ene (LODE) or

hi gh density pol yet hyl ene E),. but 15 functi_onal | nt
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corresponding parts e fluid dispenser 110 of Figures 1 to 15. The
nodi fied nozzle insert 297 may al so 20 have a castellated forward end wall

297c o I he
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| atter option could be used as anot her independent variant of the tip 30
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conponen?lref ?Nomﬁ e cap 2 hervvl se shown I n Frgure 21. sea?l ng tip
360, aealmaghmaben.a%m ttﬁ@nwan'dhsaaﬂnlgngléllsnMWIdPZBMWdaQt alplp@v f#edt i on

376 are f a .sli ructure _to the correspondi ng conponents
inthe fl ET‘E %F%g@?@é f’g rsga BQP"E&SQH y, the tip seal arrangenent is

of the alternative type described with reference to Fi gures 5 20. Most
notably, however, is the absence of a carrier nenber for thg é_eturn spring
1

318 in thahel gealing pendsh 1B180iS| EMRAAIMEAT S8 MIFGTER PYUAET 1BR HAY an
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st opper por see |gur further shown i n Figure 16A,
t he rdsurfunsipnally Bmalwaber&aﬁlﬁsw Wteﬁélssﬁ%ﬁbﬁ)éﬁ%dtl on roof 376c and 10
extends forwardly to the annular flange 312b of the main housing 312

t hrough the annul ar gap fornmed between the annular retaining wall 376t and
- the mai n heaghodifi@ti2cap t2 65 Ialndahnn:liﬁ)ed apmb?cirmeetj 20Fagra eade fremditgpenser

310 does not have an open positio t he f S e
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dispenser 110 of Figures 1 to 15. The modified nozzle insert 297 may also
20 have a castellated forward end wall 297c, as in the other illustrated nozzle
inserts 197; 1977 197'1.

The arrangement of Figures 21-25 could in turn be modified so that the
sealing pin 255 is integrally formed (e.g. moulded) as part of the cap 265.

25 The rear annular flange 255d and/or the rear end 255b may then be
omitted. Additionally, or alternatively, the forward annular flange 255¢ may
be omitted and the pin 255 or the inner circumferential surface of the
sealing member 254 may be provided with a lip seal to seal therebetween.
This tatter option could be used as another independent variant of the tip

30 seal arrangement of Figure 21, i.e. when the pin 255 is a separate
component from the cap 265 as otherwise shown in Figure 21.

Referring now to the fluid dispenser 310 shown in Figures 16A-1,this
functions in the same way as the fluid dispenser 110 of Figures 1 to 15. The



15 Figure 26 shows a further fluid dispenser 410 which corresponds to the
fluid dispenser 110 of Figures 1 to 15, other than in two notabl e respects.
Firstly, the tip seal arrangenent is of the alternative type described with
reference to Figures 18 and 19A-B, alﬂhough any of the others described
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so th&0 t#eofas weed. Eepoww asmedifind orard sepliggeelelpgrtyiw & fixe
the piston 414. The forward sealing element 448 in this embodiment is fixed

against movement on the piston 414 and provides no through channe! for
fluid to flow therethrough from the rear side to the forward side, as in the
fluid dispenser 110, The modified forward sealing element 448 functions like
25 the forward sealing element 148 in the fiuid dispenser 110 in the forward
stroke of the piston 414 to its forward paosition; i.e. the forward lip seal 4483
slidingly seals against the forward dosing chamber section 420a so that a
metered dose of the fluid is pumped through the valve 489. However, on
the return rearward stroke of the piston 414 to its rear position, the
30 pressure difference created across the resilient forward lip seal 448a of the
forward sealing element 448 causes the forward lip seal 448a to flex or
deform inwardly to create an annular space thereabout for the fluid in the
dosing chamber 420 to flow forwardly past the forward lip seal 448a into the
forward dosing chamber section 420a in front of the retreating piston 414.



In the rest position of the dispenser 410, the forward |lip seal 448a is in
contact with that section of the dosing chanber wall in which the axial
flute(s) 420d is defined (cf. Figure 3B). However, the dispenser 410 may be
25 adapted so that at rest the forward2lip seal 448a is spaced rearward of
the flute(s) 420d so as to be spaced away fromthe dosing chanber wall.
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15 difference into the forward dosing section 420a, e.g. through the at least

one axial flute 420d.

However, preferably no air, or substantially no air, is trapped in the dosing
chamber forward section 420a so that the Forward lip seal 448a acts as a

20 one- way valve.

In the rest position of the dispenser 410, the forward lip seal 4483 is in
contact with that section of the dosing chamber wall in which the axial
flute(s) 420d is defined (cf. Figure 3B). However, the dispenser 410 may be
25 adapted so that at rest the forward lip seal 448a is spaced rearward of the
flute(s) 420d so as to be spaced away from the dosing chamber wall.

Figure 27 shows another alternative fluid dispenser 510 which functions in
the same way as the fluid dispenser 410 of Figure 26, with like features

30 being denoted by like reference numbers and the differences now being
elaborated upon.

Firstly, as also shown in Figure 28, the forward sealing element 548 has a
subtly different shape, being flared at its rear end 548d and provided with at



Al t hough the rear end 548d of the forward sealing elenent 548 is stil
spaced fromthe inner circunferential surface of the dosing chanber 520, as
shown in Figure 27, albeit less than in the hitherto described enbodi nents,
25 the axial flute 548m reduces the r¥sistance to fluid flow around the
rear end 548d of the forward sealing el ement 548 on novenent of %h pi ston
nmember 5lRASE PEhaxiabdragve Kunbete éﬂgm in TopUFehBeEReTRY SRese ¢ Y:Ect ur al

dif fer engg@ndgh?o,gﬁngab(g@%gﬁow@rr%ﬁe@r# ) e CHRECAhRD 28ar WA gl

function™in the s s their counterparts 1n the flurd dispenser 410
of Fi gur pré@fents 4he Fhaior esugAg Gl es)chirfopom thet fongaohdip afeal B@8p odff thepeni ng

576 d h 1 d | -in, f 6u.t i I i 512
"nto | hertore R g eYos brrn SRS i FRAMEEL Bl Ehe gt "
Thirdly, rdiapearsieln EBEEALIPYF ther ALRE displersar F0.L NgnStEs ragard, seid es of

radially inwardly-directed protrusions 595h at the _rear end of the annul ar
body 595fmrArdnlip reat BHiZBandf heneeast e BIEMEHn 58PS PEMEed &Y IEha 576p to
pr event i o] h i ras 1 ortion
576 and Epefied Morlns bl Fhe BITBEahELG=brihebl it paaRI Dl

ori ent at Famvasd $dadingt dlenudritpS48 Heratolkash the shown psviitle ingler gliamesen ae

T-shaped tracks_(npt sh in_the nozzle.51 eyl Ously crl bed for
Che 1 BhatSsiuchib S8 S2ba 6t bAE raoF 5ot Bsrlint 2h Jhtsy JHERRPT L co
as many e&diniiusiRTEED shides rekitesy Poiivaadlystvamdie pietdr oremieroE14 in
protrusions 576p, with the carrier rrenbergcgrotr_usi gqn!ﬁ 59?51 ar r_émgﬁg%i nto
pai rs. TRESEEPH dhermsamamsbp4Be oif g lonyal §ﬁa|!'rhg§ epy r?‘é}% ¢ ed on
0pposi g -k AEHAr #enfin HRISHPRAY oRQS EHROROIMAGS SDHRCE U RSFOPRARY AS
shown, the return spring 518 is supported on top of the carrier nenber
prot rusi dinssesH5IR8a of U rear ﬁe@rnmﬁfs)aﬁ@en%@%wwhﬂ%m Bd quiglgs fkhgfrear

di anetri %@E‘;gfs‘%%gﬂgﬁ‘df’@m %fg@gligéki%%iropﬁrr adially outwardly fromthe
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member 114 either way round for simplifying assembly. Altenatively, just

the forward lip seal 528a may have a rounded lip, with the rear lip seal 528a

20 being, e.g., square cut.

Although the rear end 548d of the forward sealing element 548 is still
spaced from the inner circumferential surface of the dosing chamber 520, as
shown in Figure 27, albeit less than in the hitherto described embodirnents,
25 the axial flute 548m reduces the resistance to fluid flow around the rear end
548d of the forward sealing element 548 on movement of the piston

member 514 in the dosing chamber 520.

Notwithstanding these structural differences, the rear and forward sealing
30 elements 528, 548 still function in the same way as their counterparts in the
fluid dispenser 410 of Figure 26.

Secondly, the stopper portion 576 has a series of minor protrusions 576p
which, unlike the minor roof protrusions of the fluid dispenser 410 (see



this enbodinent, the at |east one flute 520d is arranged such that, when 30
the dispenser 510 is at rest, the forward |lip seal 548a is | ocated adjacent
the at | east one flute 520d, but spaced away therefrom i.e. there is an
annul ar space around the |ip seal 548#&4when it is at its rest, rearward
position in the dosing chanber 520. In this way, the potential for creep of
t he forwdfigutesp9senid 9B3afinm extensians lofdbe weé gnaning 576¢ #ad Hayededd. 45
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angl ot GoPRerd oRstin ARrre sl U6 g fe 6, flony SRTGIANS 12, M7 REXRGR B
enmbodi "eyenid§&7skdr RdeedIpbr the flaid beashsongldl ute 520d may forman 5

acute angle to the longitudinal axis, for instance in the range of 8 to 12,
such as 10, and provide a lead-in surface to guide novenent of the forward
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tip 5 in this enbodi nent has a concave form,through provi sion of a recess
560a' t hetratks (mhe shewn)rig the nozzle 516, as previously escribed for the fluid

dispenser 110 of Figures 1 to 15. Conveniently, there are twice as many

carrier member protrusions 595h as stopper portion minor protrusions 576p,

with the carrier member protrusions 595h arranged into pairs. The carrier

15 member protrusions 595h in each pair are located on opposing sides of one
of the stopper portion minor protrusions 576p. As shown, the return spring

518 is supported on top of the carrier member protrusions 595h.

The carrier member 595 further has a pair of diametrically opposed arms
20 595j extending radially outwardly from the annular body 595a at its rear
end.

Fourthly, the forward end wall 597¢ of the nozzle 597 has a subtly different
geometry to reduce the dead volume in the dispenser 510, in particular in
25 the fluid dispensement chamber 546.

Fifthly, the at least one axial flute 520d has a different geometry than that in
Figure 26 (which in turn corresponds to that in Figures 1 to 15 and 16). In
this embodiment, the at least one flute 520d is arranged such that, when

30 the dispenser 510 is at rest, the forward lip seal 548a is located adjacent the
at least one flute 520d, but spaced away therefrom; i.e. there is an annular
space around the lip seal 548a when it is at its rest, rearward position in the
dosing chamber 520. In this way, the potential for creep of the forward lip
seal 548a into the at least one flute 520d is avoided.



20 nenber 554 is forned (e.g. noulded) with a rear bulge 554s' on its rear
side to fit in the recess 560a'. Mreover, the sealing nenber 554 is forned
(e.g. noulded) with a forward bul ge 5§§t' on its forward side to close the
fluid outlet 552. When the fluid dispenser 510 is in its normal, rest

state, the forward bul ge 554t' is forced to seal against the fluid outlet
passageway 25 553c by the force applied by the sealing tip 560 to the rear

bul ge 554§ thikosavedimahentHd eideeakiings cpttb@ti Rafonoedfloeangdddiye by the
increased fluid pressure created in the fluid di spensenent chanber 546 as
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their rest state due .
forward stroke of the piston member 514. The floor of the at least one flute
520d may form a steeper acute angle to the longitudinal axis, for instance in

10 the range of 15° to 25°, such as 20°.

Figure 29 shows an alternative tip seal arrangement for the fluid dispenser
510. Like the dispenser 110 of Figures 1 to 15, the extent to which the
sealing tip 560 of the cap 565 presses against the sealing member 554 is

15 controlled through the inter-engagement of the forward end wall 565b with
the rear side of the end wall 597¢ of the nozzle insert 597.

1t will be ohserved that the sealing tip 560 in this embodiment has a
concave form through provision of a recess 560a’ therein. The sealing
20 member 554 is formed (e.g. moulded) with a rear bulge 554s" on its rear
side to fit in the recess 560a’. Moreover, the sealing member 554 is formed
(e.g. moulded) with a forward bulge 554t’ on its forward side to close the
fluid outlet 552. When the fluid dispenser 510 is in its normal, rest state,
the forward bulge 554t" is forced to seal against the fluid outlet passageway
25 553c by the force applied by the sealing tip 560 to the rear bulge 3545’
However, when the sealing cap 560 is forced rearwardly by the increased
fluid pressure created in the fluid dispensement chamber 546 as the piston
member 514 pumps a metered volume of fluid through the one-way valve
(see 589, Figure 27), the force applied to the rear bulge 5545’ is released
30 therefore enabling the forward bulge 554t" to relax rearwardly and open the
fluid outlet passageway 553c. In effect, in the normal, rest position the
sealing tip 560 compresses the rear bulge 554s” and in 5o doing pushes the
forward bulge 554t outwardly. When the sealing tip 560 moves rearwardly,
both bulges 554s’, 554t” are able to move back towards their rest state due



46 to the inherent bias of the material (e.g. a thernoplastic el astoner,
such as EPDM) from which the sealing nenber 554 is made, resulting in a
space form ng between the sealing nenber 554 and the fluid outlet
passageway 553c, whereby a netered voffume of fluid is able to be punped
fromthe fluid 5 outlet 552, via the swirl chanmber 553, as an atom sed

spray. | #oybe iahenansbizs pbthamateriel fe-ged tharmarRsH-elasEies FYGR, 3% he rear
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passagewayrrhingcbetlingers elad iseglif g pneGber nb3siandcdse floay oatlso phesageivdy ed to
have a caonvex free end, such as in t fluid d spensers in Figures.1l to 26.
These ar BRAGEMIIRSOLS g TePoug BlTge Sabte b RenEnded From Berbid 5o
concensr & @lek 20 ha HY SRE kRatber G8RL =8 A atdifise@aprag menber 554, where
15 the sealing of the fiuid outlet passageway 553c is needed, and reduce

the tip forces applied to the sealing nenber 554 over the swirl chanber

feed ch s . : : ;
ocol uded 1007, 2GHFEF Blsc it At R, oirFakpRee, Bo RERR, TRETRE buge 9
3013 t herssdiss mbpvbe amiididf bad Bitcoppalingdimt 560 63F€d ftor puste tha fomeard

af ore-descri bed fl,uid dispensers. This stopper rti.on 676 carresponds
closely t l@%ag%‘f IQ%WPE‘@VQthnC?e@EPQbEPQP RV d‘gﬁj vﬁ}eh “ﬁuﬁt %ﬁ!&gm nor
protrysi GREsBdORay ¥t f PREISREIiRg tRdEeh imthensasniayomsorts: afodified tai n
protrusions 676n. 25 Figure 31 shows a further nodified stopper.portion 776
for the aTevec? geavex feg endiuchiagpiende Quid AIGpeRIers i FIGURS drthefber for
the return spring is formed as an integral part 776t of the stopper portion

776, preferably integrally forned therewith. It will be appreciated that
use of sudtesae arappencedts paing aformeEdpPWer it imthassalinamampenpgs

Separ at o CAREPERtS iR Palrel B EIRE o RELLARGY REHELCSH Whds

Fi gur @51 the sHaling4f the fluid outlet passageway 553¢ is needed, and reduce the tip
forces applied to the sealing mermber 554 over the swirl chamber feed
channels, thereby reducing the likelihood of these channels being occluded
(e.g. by creep of the sealing member 554).

20 In Figures 30A and 30B there is shown a madified stopper portion 676 for
use in the afore-described fluid dispensers. This stopper portion 676
corresponds closely to that of Figures 9A and 9B, but is provided with just
two minor protrusions 676p, each forming a radial extension from one of the
main protrusions 676n.

25
Figure 31 shows a further modified stopper portion 776 for the afore-
described fluid dispensers in which the carrier member for the return spring
is formed as an integral part 776t of the stopper portion 776, preferably
integrally formed therewith. It will be appreciated that use of such a stopper

30 portion 776 precludes the associated fluid dispenser having the open (fully
extended) position achieved with a separate carrier member, as in, for

example, the fluid dispenser 110 of Figure 1 to 15.



Figures 32 and 33 show a bottle 870, preferably of plastic, for use in any
of the foregoing fluid dispensers. The bottle 870 is provided with
anti-rotational features, here two dianetrically-opposed pairs of axial

ri bs 870a which are located in a groote 870b defined between a pair of
axially spaced- 5 apart circunferential beads 870c, to prevent rotation of
the bott Feus@g 32nanha3sshapper boisie B Braderaily 0 @lagiss £on usadn SRYWRT i n

Figure 3 the | rpal, s ft e ofrd i [ | s0;_provi ded
w th anc e oitepBhal M, ibe@REE, o T URBEPR/00LS AVRIER, Wiy lat

ci r cunf ereftionkl Yesturentiesrebaad Baterricdiiyebpposedppains exfvastial tibe 8ot | e
anti-rotational features 870a tq reve relative.rotation th bet ween.
Thus, | ¢ heviFyaralowaiebim aiaoRvee oR0aied bebish aikat b ok gMY sbapet ur os. of
the st 9p%%'értpé]Félirﬁfég?ﬁ%al%d%%%&'b%%rebﬁni hecatinnestlne dttlehsy o invird

di spenser. It wll be appreciated that the annul ar se%rren,ts 876q fit
i nt o t he stopampetiont 326 rgpeoies B/IBORo AXSEPM INoBIaLES t3e THBtIPTRMBI0

relative 5&%&%@fgﬁttﬁgfggl%nggﬂ&QEw%?%7651}55\/[*56/‘” provRfed ki érﬂﬁ?ﬁ?l@ﬁngpt the

870 has ere section, 1Tnto whic e 1 nlet of
t he supplfyativbee hoet tishawglizxsendants of the cinaynfestntiadly-sodsedntead |y al |
of the fluid wl

| be drawn fromthe hotile 870 nlike the ca e the
bot 116 ha6d.{ PRI GPTaarass Wl sttt cen ot Al el BT e R
enbodi e HrévemOtal SN Rotatin® BRirEbewRa. This Ptheoahdliled oriritatidrone tiseal
formed between the bottle neck and the inner annular skirt of the stopper

portion. bwstle B74heladye fpdheifeatures qf&hﬁrﬁoawvaombﬁ?ﬁé@ne%aﬁ‘?ﬁ@ﬁt s, not
shown, the fh%aéss%pl%ye t@_{f bl dcﬁjgﬁﬂs.@r.”ﬁyméﬂﬁ oA Bhes SsheRitdd Abeena
ace 10 i'ng

| ead-in or guide sur r gui insertion of the dispenser conponents
t her ei nt @nnularasegmentsr@fiéiai Gatintn the dtvemiigsentialedmaveel/@bifodaaiys, not

shown, 3Q the .seagli - | k. wbe connected to the
seal i ng ﬂ%ﬁ%&rtﬁggthﬂgtwgﬂg?ﬁ%tégg?i%g@éé}g#@%oved rearwardly relative to
the nqzzle insert, at least the central portion of the sealing nenber
sealing the fluid outlet is pulled rearwardl v therewth 0 fluid
outlet fdt ‘H'ﬁ's'i‘)%ﬁ‘é’ FpahEhg &’é’t%?fgrroegagcﬁ rgaeqqq#a@ 35@%’ E?&JHS%? shows
a furt herggmghl iatwerhipe At &f tHehsupmetubaghyt dreani kededdai th dhispenser s
110; 310; 410; etc. in which the forvvar_% end 848c’ Oit th f%rwa}rdsfeal i ng
el ement 848Y. RALrasybstaptally alxek Hor dlyid M| g [dsAwEr rem S'a% ottle 870,

unlike the case where the bottle has a flat bottom.

20
In a maodification to the above-described embodiments, not shown, the

hottle seal may be omitted and a bore seal formed between the bottle neck

and the inner annular skirt of the stopper portion.

25 In another modification to the above-described embodiments, not shown,
the rear open end of the nozzle may be chamfered to provide a lead-in or

quide surface for guiding insertion of the dispenser components thereinto.

In another modification to the above-described embodiments, not shown,
30 the sealing cap (e.g. the sealing tip) may be connected to the sealing
member so0 that when the sealing tip is moved rearwardly relative to the
nozzle insert, at least the central portion of the sealing member sealing the
fluid outlet is pulled rearwardly therewith to open the fluid outlet for

dispensement of the metered volume of fluid.



5 848s' of length to project into the restricted bore section 812e' in the
mai N housi ng 812' when the piston nenber 814' is at its forwardnost
position in the dosing chanmber 820" and thereby prop up the val ve nenber
891' so as to stop the one-way val ve 889' reclosing under the action of the
return spring 893" when the fluid pressure in front of the piston nenber
814' 10 drops. In this way, the one-way valve 889" is only able to recl ose

once the _pisto nber 4' has V. uf fi Ly, r L owar ds
rar est FRERL PBTES R Eodtcgge s s Bhile eV, deddtied o
section §Le disfedserd 316N 0;eqt Akt MAVENRH tHay f@ward ehdBrs8yoththai ng t he
one-way val ve open 889" longer, it is beli ?ved this wil| prevent .or, inhibit
the 15 f&emndosealings elamensudth deoadPrRRY Efending (REPIEsHoNHY 9% e s16'
after | pRensi el LA (e S&dHtipni f52&entipR fhaspenser
to be setﬁlé%\%e%?A@gqtﬁeﬁeﬁﬁﬁg?tgh%gr@grﬁé@?(ﬁg of the piston nenber. O
cour se, dlousingmBil2ewhansthef pistdrdinmnbae 83 Ae iswaly ity ApiMeargiouestdraiien (M he end

nst ance BAH BR800 P bAReTIRED B e FAREPRCRIGI b0 R8T o)

end 891d'to0tdpheny alneewamnbelve898Y’ rédobing pndgreche cactiom whdheatatermenber

may be instead of, or in additjion to, a pr%gct' n 848s' on tEe f.or war d
&h

seal i ng éPEghB93THENGN ¢henflkidhpEeSisEI & & 14a e, RSO AT PER. One of

the bggefibhdsOf1d His Way, 188! ofd-wHloeaRR S8 glis Wnps eBiches eédlos@deieitheal to
t hose previously docunented, is that they provide a conmtnent feature to

the fl ui distiospaieseber 81d't has movadypefficsilyaraanyardy Radk fwvards i aint
force") is. r [ t . i ' y ¢ 16t he
frura pr aRs e TS Rhve, e SRk o IRof SREREIRDY Bofe bElefRNElTC
by the 3(Fosdabtamget iqarwend enthemenp medl. 1<).2amganBit holding she dne-way

commtnent force is_rel eased to praodyce f.ast._rel- t ; I+ rough
the fIui d@YE| gpen Tﬁég i%geft' s&i r a?eg\ﬁv&fjngﬁlgc%'?:?%v%\b{ e?fn‘éhgﬂﬁg th

r epr oqycifak@ation @f PLAP®LLbASs bReeanh Mmteoedetvohume dozperdEsl, aftech as
droplet size distribytion. 49 If wll be under.stgod that the

af or e- desHFPHRTING | SR Y% AN RS P nRrRSSURY NS nHIR [IRETSETi 1% de one

or nore ofgikbed CANPRNERY Dfthel RAWAFE Stedkd BE tied pfdtor ThetiiRr D IGF. cddrseover,
it is to be understood that the materials described for Ki ng a c%rrponent
of one endibENNASIYE WaYS &F Swldeg e opgrway valve 8897 open at the end of the

forward stroke of the piston member 814/ can be envisaged, for instance, as
20 shown in Figure 38, having a projection 891s” on the rear end 891d” of the
valve member 891”. Such a projection on the valve member may be
instead of, or in addition to, a projection 848s’ on the forward sealing

element. The piston member could also carry a projection.

25 One of the benefits of the tip seal arrangements disclosed herein, additional
to those previously documented, is that they provide a commitment feature
to the fluid dispenser, in that a higher operating force (the “cornmitment
force™) is required at the start of the dispensing cycle to create the fluid
pressure to overcome the sealing force appiied to the sealing member by the

30 sealing tip. Once the tip seal arrangement is opened, the commitment force
is released to produce fast release of the fluid through the fluid outlet. This
assists in providing accurate metering and reproducible fluid properties in

each metered volume dispensed, such as droplet size distribution,



5 the correspondi ng conponent of the other enbodi nents. The fluid

di spensers herein described with reference to Figures 1 to 33, 37 and 37
may be coupled with an actuator configured to effect the afore- described
reci procal relative nmovenent of the nb2zle assenbly and the 10 bottle/fluid

supply assenbly for prim n% and then repeated dispensing of a netered
vol une oflt willie undepstpad dhak dhe Blofrrseseiked fui SEPgaesT §MRUWINESET i bed

and illu t | s t: ppk i cat i 4 Q7 [ nber
2007, t hzﬁégnt%gmdholﬁ%lgemﬁ?@ﬁ%i @1'% E\E@roﬂp(gg? g?etg%hééﬁpﬁn%?/ﬁcsr&éfgﬁ%ﬁgé}?}ﬂﬁnot her
possi bl e thetatheoenimodimants.i Mdreguersit 331 te deldndersttiochthat tthatroatarzds at es

o 093 esba8 5 A L raBObEt B Bol A BT BBBE™ "
cor r esponfen@ridspandirf céipsfedf of titlb8fRerlerhbodimnaitd. 37, havi ng been

i nserted into, and coupled to, an actuator 4405, which has a hollow, rigid
pl astics housing 4409 (e.g. nade of ABS) of external appearance simlar to

that of t hEdrsNRERin 2RsBRPEY Sith FefbrBfc @GN Mthne3, gpd shown
0 ﬁ E@%@g | Cﬁél S ?u by

in US-A-2 hereby 1 ncor porated herefn reference,
i ncl udi ngarithvd7ngnay Wiendoupledowithhannjctiuaton iconfiagradh ko affrmt thef afdnei-d | ef t

in the flyuid . supplLy..970,., A w.ndow my_ be, pr-ovi de i.d f .the
nousi ng ARsorDER rksta) felitioideh REEIEE FRSCHEMGE 8500
such tibathdttle/fluid giuppdy rakeabils fbre brinsingl agmheHemi rizbedtededispentingeofoa
co-axial wt hr) th«? | on rfilg'al nal axis X-X of the housing 4409 (the "housing
axi s"). THEMYS ﬁgi‘@‘d‘?@p% 910 is mounted in the housing 4409 for

reci procal translation along its |longitudinal axis L-L and the housing axis
X-X. 50 For sinmplicity, the follow ng description will mainly refer to

t he housiliigthigirggrrde pestibler such peturtorm@ee dessabed AN HIUSIAIEH Ine¥Er ence

appl i es egaht Yaghfickiin 965984 Plo Atdd 29 November 2007, the content of

15 which is incorporated herein by reference.

Another possible actuator is shown in Figures 34 to 36 , which actuator
operates according to the same general principle as those in UK patent
application No. 0723418.0.
20
In Figure 34, there is shown a fluid dispenser 910, corresponding to any of
those of Figures 1 to 33 and 37, having been inserted into, and coupled to,
an actuator 4405, which has a hollow, rigid plastics housing 4409 (e.g. made
of ABS) of extemal appearance similar to that of the VERAMYST® nasal
25 sprayer sold by GlaxoSmithKline, and shown in US-A-2007/0138207 which is
hereby incorporated herein by reference, including having a window (not
shown) for viewing the amount of fluid left in the fluid supply 970. A window
may be provided on each side of the housing 4409,

30 The fAuid dispenser 910 is received in the housing 4409 such that its
longitudinal axis L-L is aligned with (i.e. in-line or co-axial with) the
longitudinal axis X-X of the housing 4409 (the “housing axis”). The fluid
dispenser 910 is mounted in the housing 4409 for reciprocal translation

along its longitudinal axis L-L and the housing axis X-X.



The actuator 4405 conprises a finger-operable actuator nmechani sm 4415 to
apply a lifting force to the fluid dispenser 910 directed along the axis
X-Xto result in the fluid dispenser 910 punping a netered dose of the
fluid fromthe nozzle 916. Mre partlé larly, the lifting Force applied by
the finger- 10 operabl e actuator nmechani sm 4415 causes the bottle assenbly
(i ncluding the piston nenber, not shown) to translate forwardly along the
axis X-X relative to the nozzle assenbl y ﬁlncludln? t he mai n housi ng, not
shown) sdormpicive: drefpliygag slestriptianiwill @pedy safqraldsti ABUPNEMMAG has

s mount a2 ¢k 1 3H0% ﬁi@%ﬁ%ﬁ%ﬁ“@éﬂ%@é%ﬁéﬁ?@% WO TS oan

act uat i nghdiloegitudinalvbkish.-t.s transverse to the axis X-X, fromthe rest
position of Figure 34 to an operational position (not shown) to effect the
forward di spensing novenent 20 of the bottle assenbly of the fluid

di spenser_910, and é ig_t outwardly, in an oggosme return di rect:Lgn whi ch
is transvEISECHPLPRA4RR@MRNEes:§ Sﬁﬂf‘—ﬁém@ﬁ I5t3GHAIOr JOEFRIYHMHAEK> 1B t he

rest posidd atm% Fol& hﬂ%é lthcﬂd@peHe@,sgIo%ﬁéc&@d BRIRY tieeaskys kox thhe next

actuation to rel ea e anot netered dose of the fluid.” This reversible
i nwar d trreﬁskiems@enﬂu@néﬁpeosert A&0fpurgeindo pengkrred2gnsg U B ® AUtk EHEMi sm

4415 | t I I th
ot 1 e 930enoL€ Iote I Fite o QaBTn T thflel st dbrliRg Gy RHEPRRog oM e

fluidip Td‘merbblmattlmmer abedwazu$mané&5nm1m| dma bHottde mSemluby riendbedisg nanel y
i) 30 I df t 4420 t d the h i

Cho” s ool RIRERGRIRSE: ot S i PEREDRS AURSHITNST B8 HifesRs' 1o

the housingaidOd tﬁ@d1dz'zle) aﬁ.e&ﬁﬁl‘?nﬂnémﬂmb mw‘ra@mnmﬁfsm@,rnwdhmn?@e first

menber 4420 so as to nove therewith and to lift the baottle assenbly of the
fluid di Shahrsarmetaredydosar@ flIlids (s JiE28860 RRESHENHEr RMEHRY niadfe TSy
pl astics M?Féd”)h and may be of ABS (e.g. TeluranC) ABS (BASF)) and
acetal , respecti‘vely. As will be understood from Figures 34 and 36, the
First Ifenber 4420, which 5 in this instance is a lever, is forned

separat eIﬁ(s ISI18IIIInt, IIﬁeII@rIIgserngpéI%B?e actuator mechanism 4415 is mounted to the
housing 4409 so as to be movable (i) inwardly, in an actuating direction

which is transverse to the axis X-X, from the rest position of Figure 34 to an
operational position {not shown) to effect the forward dispensing movement

20 of the botte assembly of the fluid dispenser 910, and (ii) outwardly, in an
opposite, return direction which is transverse to the axis X-X, from the
operational position back to the rest position to enable the fluid dispenser
910 to reset ready for the next actuation to release another metered dose of
the fluid. This reversible inward transverse movement of the finger-operable

25 actuator mechanism 4415 is able to continue until no more fluid is able to be
pumped from the bottle 910 (i.e. until the bottle 910 is empty or nearly
empty of the fluid).

The finger-operable actuator mechanism 4415 has two members, namely (i)
30 a finger-operable, rigid first member 4420 mounted to the housing 4409 to
move inwardly-outwardly transversely to the axis X-X relative to the housing
4409, and (ii) a second rigid member 4425 carried on the first member 4420

so as to move therewith and to lift the bottle assembly of the fluid dispenser



The first menber 4420 is pivotally nmounted to the housing 4409 so that the

i nwar d- out ward novenent of the first nmember 4420 transverse to the axis X-X
is an arcuate novenent. The first menber 4420 has a rear end 4420a 10 which
fits into an axial channel 4409b fornmdd in the housing 4409 and about which
the first nmenber 4420 pivots. The second nenber 4425 is pivotally nounted
on the fi%é rbafsst andmasgpd MBEIDATH e dPpie Feamoh plrstign matigsial and

transver i for r [ first menber

L ansver Sk b GO A ML (ASF I I Scll], EpL R[St Terbe
hol di ng the actuator 4405, the second nmenber 4425 is able to pivot in an
anti-cl ockw sense (arrow A, _Figure 34 .t Ls.carried | rdl.y by the
i nwar dl y %Wiﬁﬁaequdﬂétﬁ@ﬂtfg?m4ﬂ%9es1 §4tq{{ds§%ahq ﬁ{ﬁta{PEWE{aﬂﬁgﬁ? “fdrHéh second
part 4423nithiAingfe is @Iﬁa@ep,ai%tfbﬁﬂba@eba?etégf Reht tied Ablisingiqoy. e detail,

and referring in part to Figures 35A and 35B, the bell crank 4425 has a
nmounti ng section 4426 for nounting to the | ever 4420 and a first pair of

arnms 442 |30 f | i 4426.
The: mouncinie, (RGN bREHANE R o e TURd G006 30! dRc e 1420

t he | everind4?d-cattward imedempenbbf ibe rfirsd 42embas 4i20vimansvdisgunahedsisand

35B, the | crank 4425 further ises an i ical second Lr of arns
Tansa. 4295050 BRHAE TPUHIERE. of REMres fesfbah 00 e Pl et Brha 426,
The ragpulywhieh fitBiigtdah laxedlaManaeniiggp Ebirnadiis thhdoukhey 4408 dndisherser 910
Is straddl ed by the First (rear) .arm 4425a of each pair of arms, the first

ar m 4425WRichttRe sk s1erpier 46eP MVeS- t he near side as viewed in Figure 34
and the corresponding first armof the second pair being on the far side.

The second member 4425 is pivotally mounted on the first member 4420

suych that upon application of an inward transversely-directed force (arrow F,
15 Figure 34) to the first member 4420 by a user's finger(s) and/or thumb,

which can be of the same hand holding the actuator 4405, the second

member 4425 is able to pivot in an anti-cleckwise sense (arrow A, Figure

34) as it is carried inwardly by the inwardly moving first member 4420, In

this particular instance, the second part 4425 is a crank, more particularly a
20 bell crank.

In more detail, and referring in part to Figures 35A and 35B, the bell crank
4425 has a mounting section 4426 for mounting to the lever 4420 and a first
pair of arms 4425a, 4425b extending from one end of the mounting section

25 4426. The mounting section 4426 of the bell crank 1425 is pivotally
mounted to the lever 4420 at a fixed pivot point 4427.

As shown in Figures 35A and 35B, the bell crank 4425 further comprises an
identical second pair of arms 4425a, 4425b extending from the other end of

30 the mounting section 4426. The result of this bell crank configuration is that
the fluid dispenser 910 is straddled by the first (rear) arm 4425a of each
pair of arms, the first arm 4425a of the first pair being on the near side as
viewed in Figure 34 and the cormresponding first arm of the second pair being
on the far side.



52 The first (rear) armnms 4425a of each pair extend in a direction generally
transverse to the axis X-X, whereas the second (forward) arns 4425b are
angl ed nore forwardly towards the nozgie 916. 5 The bell crank 4425 has a
generally inverted Y-shape with the first and second arns 4425a, 4425b
formng the outer linbs and the nounting portion 4426 the inner linb. As
can be seen, there is an angle of | ess than 90 between the first and second

arms 442 5 sh heafRusdiF nektBRl tihog dhe&igogenkesRy a
spi ndl e iﬁ%Giéf%o 986)83@5 cggﬁgcéi oﬁ tﬁlhe | ever 4420. Ref e;qéi ng [[510 Fi gure

36A, thetigrisndize Buida BsiscKippetietensaths sew@td #2Pogrdy eBAER5ONShe i nner
surface 42 f I r i be appreciated from Fi gure 35C,
t he conf @aéfeg{fngﬁéggwﬁﬁ?%géﬁﬁ%%tﬂ% %bhﬁ each pair is such that when

the befl crank 4425 travels inwardly with the | ever. 4420, an inner surface

4428 of the second arns. 4425b contacts an axi -0ri ent.e usher surface
4429 in the ﬁsﬁjsqrﬁakzﬁtw pg ﬁeaéasraé‘aug’wﬁgt%ﬁg' Re e%'ﬂh&hgz@"é t¥Pi vot in

the anti —gLGGkW:SEs SBNSE A4abeHt fdrgngi e ARkRt [itB27and Ntfeachoudti®y second
ar s 442§b al so slide up the pusher surface 4429 as the hell crank 4425

nmoves i nwardey dd2ehtheinnanlénbafsocambe sefiadbeents n anme fdessithems 44250
on the pysh r e i e, phyiot al novenent of the bell
crank 44%@ %%%e&it%%ﬁéﬁ%ggr%egﬁphgargﬁ Igg%gr;g'n?(%%@S when lifting the bottle

assem@by of the fluid dispenser 910. The pusher surface 4429 for the
second arnms 4425b may be presented by a single wall feature of the housing

4409 or, ,as here, by separate housi , : second
ar m aa256S st 1B n R, BaRT 3Rs R mares SRAR 4885 BBl o576,
provi ded dayineias®ihi ! leyep prRIC9e ReFahirss i Migure786A ptiey sdedior40ba ist opper
portion 976 of the fluid dispenser 910. To use_the a or 4405 to

act uat e tjepeddpd BT@B@F}&@?Bglﬁﬁ‘FW@%‘%EhSr'%%fss‘{rﬁ%cea&g@ﬁ 8? MaEBEn one
hand and pglgges a thunb and/or finger of that hand on the |ever 4420. The
user places the nozzle 916 in their nostril (or a nostril of another
personk and applies a transverse force F to the |ever 4420 so that the

| ever noves arcuately inwardly fromthe rest position to the

As will be appreciated from Figure 35C, the configuration of the second arm
4425b in each pair is such that when the bell crank 4425 travels inwardly
with the lever 4420, an inner surface 4428 of the second arms 4425b
contacts an axially-oriented pusher surface 4429 in the housing 4409

20 thereby causing the bell crank 4425 to pivot in the anti-clockwise sense A
about the pivot point 4427. In fact, the second arms 4425b also slide up the
pusher surface 4429 as the bell crank 4425 moves inwardly with the lever
4420. The engagement of the second arms 4425b on the pusher surface
4429 helps to guide the pivotal movement of the bell crank 4425 and also

25 supports the bell crank 4425 when lifting the bottle assembly of the fluid
dispenser 910.

The pusher surface 4429 for the second arms 4425b may be presented by a
single wall feature of the housing 4409 or, as here, by separate housing wall
30 features, one for each second arm 4425h.

The pivotal movement of the bell crank 4425 in the anti-clockwise sense A,

on inward movement of the lever 4420, causes a lifting surface 4431 of each



10 operational (or actuated) position. In so doing, this causes the bell
crank 4425 to pivot in the anti-clockw se sense A and the |ifting surfaces
4431 of the first arnms 4425a to act on_the bearing surfaces 976u of the
st opper portion enbossnents 976r to | ¥Bt the bottle assenbly of the fluid

di spenser 910 upwardly relative to the stationary nozzle assenbly and cause
rel ease GisSUBrE AGRERPHY EORECH rATPFIVREIDFRHIT SHETRCE | HIQ RaVHEEaDY cavity

the T or cdignenitibEoboSRELRioASMEIRS P67 pPEYERlon THE doBher pRGEE! POSCS
reset themcbhigiofuigedbpansm Ul and the fluid dispenser 910 to their rest

positions shown in Figure 34. 20 The user would then repeat the | ever
operation one or nore tinmes to release a correspondi ng nunber of further
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applied to the lever 4420 to allow the return spring 918 to reset the actuator
mechanism 4415 and the fluid dispenser 910 to their rest positions shown in

Figure 34.
20

The user would then repeat the lever operation one or more times to release
a corresponding number of further metered doses. The number of
medicament doses to spray into the nasal cavity at any given time would be
determined by the dosing regimen for the fluid medicament being

25 administered. The dosing procedure can then be repeated until all, or nearly
all, of the fluid in the bottle 910 has been administered.

To guide the reciprocal displacement of the fluid dispenser 910 in the
housing 4409 along the axis X-X upon lever operation, the pair of
30 diametrically-opposed embossments 976r of the stopper portion 976 each
have a track 976v and a lead-in surface 976t. When the fluid dispenser 910
is mounted in the housing 4409, the rotary position of the stopper portion
976 is set such that the tracks 976v align with complementary, axially-



10 The actuator 4405 further conprises a protective end cap (not shown) For
nmounting on the forward end of the housing 4409 to cover and protect the
nozzle 916. The end cap is of the type used in VERAMYST(r) and di sclosed in
US- A- 2007/ 0138207, having a pair of ré4rwardly extending lugs for receipt
15 within suitably arranged channels 4451a, 4451b provided to the forward
end of t lesiensediragnamoinetoskewn) dpymadt e kheHasidraswiare of the Mg 4409

to cover 4t n le.9 p -l h Lts Loner
surface, 4§%§éa?ﬁ%ﬁrugley?‘$%%'{&&e ?@Lﬂ?ﬁl%&%ﬁ%%@ﬁso ﬁgl(])%\a/cg?(plgg?% @r srzl{l;:@nged for
seal i ng ¢nYSTRNMEBOINIthS trhekd buBd ik |ceter 3B rumrdre. Mbeztee oPéfmtidrentt he end

cap is 20 in_the ng e covered position. The end ¢ IS5 suitably. made from
Cho same R SIS ahaviOLSTRg TADOTS angt S dufges, fhet dordrudic ¢ abl y
ABS. The dudippaheBYorPend™ifd’ tRPepséh &I TPRhagid halshtd o9, bat Axapl e
SANTOPRENE(Tr). 25 When the cap 1s in the nozzle covered position, one of

the | ugs Praventsetie soppempechientods, and i daer tpdrubreagwdmblyorsngchani sm
4415, anGuddle! flohn ?Iagaynfgﬁba{hé Hé&g@gg@%@g 1t W e attel ABLF that AFHLES ! O

prevent actuation . ock uat or chani'sm 4415
when t he centt dap paoddedgsn adte finichldaemer(ser e910 rartcheongdeinentanye tectks

position) in much the sa 0 as in Vi ST and disclosed in

Us- A- 200 PIBY 0‘37”.tW%'WﬁDﬁ%ﬁPPSWHe&#&QF{g‘*&ﬁ@c&f the | ever 4420 has a

solid, tab 4448. The tab 4448 bears agai nst the inner edge of the slot 4409a
to pré ent the | ever 4420 being noved outwardly through the slot 4409a. In

addit On’ThvéhggtL}art]gr elrél%%eﬁ.ltr'itﬁ/eer c05n51prises a protective end cap (not shown) for
mounting on the forward end of the housing 4409 to cover and protect the
nozzle 916, The end cap is of the type used in VERAMYST® and disclosed in
US-A-2007/0138207, having a pair of rearwardly extending lugs for receipt
15 within suitably arranged channels 4451a, 4451b provided to the forward end
of the housing 4409 to securely attach the end cap to the housing 4409 to
cover the nozzle 916, The protective end cap also has, on its inner surface, a
rearwardly-facing, resilient stopper of convex form arranged for sealing
engagement with the fluid outlet 952 in the nozzle 916 when the end cap is
20 in the nozzle covered position. The end cap is suitably made from the same
material as the housing 4409, e.g. a plastics material, suitably ABS. The
stopper may be made from a thermoplastic elastomer, for example
SANTOPRENE®.

25 When the cap is in the nozzle covered position, one of the lugs interferes
with movement of the finger-operable actuator mechanism 4415, and in this
particular instance the lever 4420 thereof, such as to prevent actuation (i.e,
to lock movement) of the actuator mechanism 4415 when the end cap and
lugs are in place (i.e. in the nozzie covered position) in much the same way

30 as in VERAMYST® and disclosed in US-A-2007/0138207. In more detail, the
forward end of the lever 4420 has a solid tab 4448, The tab 4448 bears
against the inner edge of the slot 4409a to prevent the lever 4420 being
moved outwardly through the slot 4409a. In addition, when the protective



cap is received on the forward end of the actuator housing 4409 to cover
the nozzle 916, one of the dependent lugs of the cap |ocates in front of
the tab 4448 to prevent the | ever 4420 noving inwardly. Thus, to use the
actuator 4405, a user first has to rehbve the protective end cap. 5 The
assenbly of the actuator 4405 and the insertion of the fluid dispenser 910
t herei n wiplis neseivasd ontthefetwarrhene of she @ ciuaror feNpINagstO% B GRYY H1fd rear

housi ng hal ves, A4409e 409f i LAt f forward
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in the rear housi n% hal f 4409f so t§1hat kh&.fi n qe:-operabl e actuat or
nmechani sfA*2219 Ys&rrEshAd 0 FHMONE ERTORY E’len%r? 5P®- 4409f. To ensure that

the bell crank 4425 is oriented 15 correctly with reference to the pusher
surfacks 4429 presented by the forward housing hal f 4409e after assenbly of

t he housi ng 4409, the bell crank 4425 is Bi voted, anti-cl ockwi se A while the
housi ng Fhkvassemingeol thrpartuater diBpaad tthgdnRakionTAk e MUid AITRENSEDS t hen

pi vot s bgﬁ@ Ljrp%réirﬁewﬁll lg&jg\lfpss]gutcﬁin%acti on so that the second arns 4425b

cont act ousing 2 er surfaces 4429. After the housing hal ves
4409e, 4409f are assenbled, the fluid dispenser 910 is inserted into the
housi ng 4409 through a rear opening 4471a until the nozzle 916 is received

in a forward openin 471h. 1n this re 2B f e d-in
surface %hﬁﬁs”ﬂﬂe&f@r &%[58“&%*%’%“?3&&%?4 ?eé%‘{(ng"}%\ﬁ/go%r%eai op’ptgdr'd]%%rti on
976 hebpswitidh dmaphit togstiier 9B6forethe fohwardiandrear hausidbalyea 40889 when

the fluid dispenser 910 is inserted or |oaded | t he housi ng 9 _t hrough
the rear 449K 31§ sn90{5d (tREeHRIsi G WQ?”&&%&%&%WE %Veerhf‘)ég ng i nner

surface nNaYaheqdRhEY kHEdethihthf cRRAREECABOOBI forficdl irl ehd eebhdiousing halfout er
plan profile of the stopper portion enbossnents 976r (see Figure ). 56
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the rear housing half 4409f. To ensure that the bell ¢crank 4425 is oriented
15 correctly with reference to the pusher surfaces 4429 presented by the
forward housing half 4409e after assembly of the housing 4409, the bell
crank 4425 is pivoted anti-clockwise A while the housing halves 4409e,
4409f are snapped together. The bell crank 4425 then pivots back in the
clockwise direction so that the second arms 4425b contact the housing
20 pusher surfaces 4429,

After the housing halves 4409e, 4409f are assembled, the fluid dispenser
910 is inserted into the housing 4409 through a rear opening 4471a until the
nozzle 916 is received in a forward opening 4471b. In this regard, the

25 funnel-shaped lead-in surface 976t at the forward end of each track 976v of
the stopper portion 976 helps guide the tracks 976v onto the runners in the
housing 4409 when the fluid dispenser 910 is inserted or loaded into the
housing 4409 through the rear opening 4471a of the housing 4409,

30 Moreover, the housing inner surface may be provided with a complementary
profile to that of the outer plan profile of the stopper portion embossments
976r (see Figure 30B).



forward opening 4471b for a snap-fit connection to the nozzle 916. To limt
the axial insertion of the nozzle 916 in the housing 4409, the nozzle 916
is 5 provided with a series of protrusions or ribs 916p (cf. feature 116p
in Figure 10A) on opposing sides ther 3f whi ch abut the underside of the
forward end of the housing 4409 when the clips 4409h engage the nozzle 916.
As a result, the nozzle 916 is fixed agai nst novenent relative to the

housi ng 4409._10 the fluid. di spenser 910 _noves forwards in the housing
2905 owaldR TOTGarD RGN EAIT (HIDSh JUAsI SFSIBT0 CURB 4ROt B196RRT Ehe16s. o

the nozzl g R4k %%%Hir%gatﬁ*gﬂ)%Q%rﬁﬁzﬂ%ﬁgcohh@cﬁ(iéﬁ %B.tﬁ&[ﬁoéf@ﬁ%%ﬁohhﬁitbe' |

crank 4425 so that th cran 25 pivots anti-clockwse A so as not to
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engagenentesiit) thkhRozA18691 & UE el 444RMt OholBfmdrRV@lathiZ Qo She@holifinge

| oaded. Once the enbossnents 976r on the stopper portion 976 pass the first

(rear) ar®0%425a of the bell 25 crank 4425, the loading in the spring |eg
4480 is rel eased to pivot the bell crank 4425 back rearwardly so that the
first ®ell crank arnms 4425a are di sposed underneath the enbossnent bearing
surfaces 976u and the second bell crank arnms 4425b bear on the housing
pusher sul$ dbedluid 2Z0spgEerHEl T movksdicspendsin 9he hHoaisimy ¢408 domtasds itsed

oo | ea fRaPE it hb b iR o BA B H uikiodkitt af6s 1k W R iBhser
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Cowards. ¢ ﬁswﬂi Hggkyrejﬁer-ﬁy @HH‘&Q%‘@??%W%”%F‘? ﬁapﬁee laa%@i(oaa% of he
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position agai nst the pusher surfaces 4429, the 5 subsequent return novenent
of the std %%T portion 976 brings the bearing surfaces 976u of the
enbossnments 976r of the stopper portion 476 into engagenent with, or into
close proximty to, the associated lifting surfaces 4431 of the first arns
4425a of the bell crank 4425, as shown in Figure 34, so that inward
novenent e thell crankr 444305 viptearahv oemedewithea aring fegn 480 projecting

from the mounting portion 4426. When the bell crank 4425 is pivoted anti-

20 clockwise A towards the forward end of the housing 4409 by the nozzle 916
on insertion of the fluid dispenser 910 into the housing 4409 during
assembly, the spring leg 4480 is brought into engagement with the inner
surface 4420d of the lever 4420 50 as to be loaded. Once the embossments
976r on the stopper portion 976 pass the first (rear) arrms 4425a of the bell

25 crank 4425, the loading in the spring leg 4480 is released to pivot the bell
crank 4425 back rearwardly so that the first bell crank arms 4425a are
disposed underneath the embossment bearng surfaces 976u and the second
bell crank arms 4425b bear on the housing pusher surfaces 4429.

30 The fluid dispenser 910 is moved to its fired position during insertion into
the housing 4409 by an insertion force applied thereto. The insertion force is
removed when the fluid dispenser 910 is snap-fitted into the housing 4409



10 4425 to |ift the bottle assenbly. The rear opening 447l1la is subsequently
closed with an end cap (not shown), e.g. made of ABS, and the actuator 4405
is then "ready for use". 15 The bell ﬁéank spring |l eg 4480 has particul ar

utility in enabling the assenbly of t quid di spenser 910 to the actuator

4405 in an I nverted state : psi ﬁ&% the or!J tatlo‘_n shogwn in
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4431 of the first arms 4425a of the bell crank 4425, as shown in Figure 34,

s0 that inward movement of the lever 4420 would now cause the bell crank

10 4425 to lift the bottle assembly.

The rear opening 4471a is subsequently closed with an end cap (not shown),
e.g. made of ABS, and the actuator 4405 is then “ready for use”.

15 The bell crank spring leg 4480 has particular utility in enabling the assembly
of the fiuid dispenser 910 to the actuator 4405 in an inverted state (i.e.
upside down to the orientation shown in Figure 34). The spring leg 4480
overcomes the gravity force tending to keep the bell crank 4425 in the
forward pivot position once the nozzle 916 is past the bell crank lifting arms

20 4425a.

If the actuator 4405 is dropped, or subject to other impacts, so as to cause
the fluid dispenser 910 to move to its fully extended (open) position (i.e.
where a separate carrier member 995 is used), when the stopper portion
25 976 moves farther away from the nozzle 916 the embossments 9761 force
the bell crank 4425 to distort, since the lever 4420 cannot move outwardly
due to the lever tab 4448. In more detail, the first or lifting arms 4425a of
the bell crank 4425 are forced to flex rearwardly due to the rearward force
applied thereto by the embossments 976r. This keeps the bell crank lifting
30 arms 44252 in engagement with the respective embossment bearing
surfaces 976u, whereby simply pushing the lever 4420 inwardly will lift the
bottle assembly forwardly to reset the fluid dispenser 910 in its rest position.



30 arns 4425a in engagenent with the respective enbossnent bearing surfaces
976u, whereby sinply pushing the I ever 4420 inwardly will |ift the bottle
assenbly forwardly to reset the fluid dispenser 910 in its rest position.
58 The actuator 4405 may be nodified #& have another corresponding
actuating nechani sm (not shown) on the other side of the housing 4409. The
user woul d squeeze the |evers 4420 together and in so doing cause the 5
associ ated bell cranks 4425 to |ift the bottle assenbly forwardly from each
si de t hemhefactdstetatEdmayhiee rubdifiedxo drayedanpibir comespenrding sciiRingy to
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added pr%&f‘é:{lj\é?@ofl n ot her words, use of an integrated stopper portion 976
and carrier nenber 995 15 might need to be in conbination with a

| i ghtweight, e.g. plastics, bottle 970, for instance such as that shown in
Fi gure 32. Those parts of the fluid di spenser or actuator herein
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where the bottle 970 is made from a lightweight material compared to glass,

e.g. a plastics material, this drop resistance feature rmay not be strictly

necessary, although perhaps still preferred for added protection. In other

words, use of an integrated stopper portion 976 and carrier member 995

15 might need to be in combination with a lightweight, e.g. plastics, bottle 970,
for instance such as that shown in Figure 32.

Those parts of the fluid dispenser or actuator herein described which are
made from a plastics material are typically formed by a moulding process,
20 and more typically by injection moulding.

In the exemplary embodiments the sealing arrangement at the fluid outlet
152:352;452;etc of the fluid dispenser 110;310;410;etc acts to prevent or
inhibit the ingress of microbials and other contaminants into the dispenser
25 110;310;410;etc through the fluid outiet 152;352;452;etc and hence into
the dosing chamber 120;320;420;etc and ultimately the bottle/reservoir of
the fluid. Where the fluid is a liguid medicament formulation, e.g. for nasal
administration, this enables the formulation to be free of preservatives or,
perhiaps more likely, to be a preservative-sparing formulation. In addition,
30 the seal acts to prevent or inhibit the pending dose of the fluid in the dosing
chamber from draining back into the supply or reservoir when the dispenser

is in its rest configuration between actuations. This avoids or reduces the



25 110; 310; 410; etc through the fluid outlet 152;352;452;etc and hence into
t he dosi ng chanber 120; 320;420;etc and ultimately the bottle/reservoir of
the fluid. Where the fluid is a liquid nedicanment formul ation, e.g. for
nasal administration, this enables thé%fornmulation to be free of
preservatives or perhaps nore likely, to be a preservative-sparing
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primed for its next usage (primng then only effectively being required for
the very first usage of the fluid dispenser so as to fill the dosing
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parts. Suitable material s”and seal techniques would be known to the skilled
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seal i ng tolerances | Spensers (1.e e tip seal
ar r angenafispamskrt partbosuitabeenlatédals3ard 428] éedinigeedhaoukd becknownoe t hese
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of the attached di spenser parts towards and _away From o anot h e.g. be
expandabl &sa i theosraling: fae@nses H?;ﬁ)ge éﬁﬁéidﬁqed%lsﬁfs‘ g'l'%e%eﬁﬁ?@'? Eéﬁ’ Yet ween

the seal polidrfarferhbft Hﬁditﬁﬁmﬁﬁléts@%@Qﬂf;3??{:@&%&9&&If@lf@mﬁcémisﬁ{”té s not
stretching at that maxi num di stance, e.g. by having an
these seals (e.g. 128a,b/3283,b/428a,b;1 5h;365h?465h;197p etc) would
then be the second line of defence against ingress other than through the
20 dispensing outlet 152;352;452;etc. The sleeve would need to accommaodate
the movement of the attached dispenser parts towards and away from one
another, e.g. be expandable and/or contractible or have a length of sleeve
material between the seal points at the maximum distance of separation
thereof which is not stretching at that maximum distance, e.q. by having an
25 excess length of sleeve material between the seal points. Slack in the sleeve
material may therefore occur between the sleeve seal points when the
dispenser parts are moved towards one another in the firing phase. The use
of such a sealing sleave would find use in other dispensers having one (e.g.
rear) part which moves relative to another (e.g. forward) part to actuate the

30 dispenser. The sealing sleeve would be sealed to each part.

The fluid dispenser of the invention may be used to dispense a liquid
medicament formulation, e.g. for the treatment of mild, moderate or severe
acute or chronic symptoms for prophylactic/palliative treatment. The precise



25 excess length of sleeve material between the seal points. Slack in the
sl eeve material may therefore occur between the sl eeve seal points when the
di spenser parts are noved towards oneégnother in the firing phase. The use
of such a sealing sl eeve would find u i n other dispensers having one
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patient, the particular nedi canent use requenc dm nistration
and wi Bl tlhllet cmbMajzlolﬂewelt irt gendizd deethaneroplavies wrtmn:diaterpdnymtcwaan When
conbi nat i %f medi canments are enpl oyed the dose of each conponent of 5

t he conbi A 11 in general be that enployed for each conponent when
used al one Approprl ate nedi canents for the fornulation nay be sel ected
from for exanple, analgesics, e.g., codeine, dihydronorphine, ergotam ne,

fentanyl ﬂ«[ﬂ:n@lbri@ﬁé RRACBRANMEIHSNRr Biee FRFALIANM rAag- be Cbélédtééeﬂfbm for
antiallergics cronogl ycate (eg as the sodiumsalt), ketoti "fen or
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ant i hi st am nes nt i ammat’or1 es,
becl onet rwrgnml{@jea@eg lae W dbgiuopisaitat d(e&eitlﬁm) prfﬂaﬂacmdr(eg( ag the t he

t bud f t
Phe’t ur ety ap): el BirdBetves <4 Sl doPlet e SERBNGD) Lo
9a-di fl ucB'LﬂﬁIid:GErh;ctttsoxytehﬁmveﬁdiesl %ﬂdXOpéﬁ’ﬁprdﬁxm onyahamstmmmtaeé 4- di ene

-17p-carbot hi oi c. aC|d S(2-oxg-tetrahydro- furag yl) ester or 6a,
9a- Di f| udP&t a;%vn i@,_ - 1in ammatores e.qg., eclométhasone (eg as the

fur anylsc adippspibnaeey lestdrd 3-rutitiaayile L&y MRt B - é—o@mxa%adégt&t—ﬁ fludisdiigael713-c

arbothioic acid S-fluoronethyl ester;” antitussives, e.g., noscapine;
br onchodi Pudeseside rgflepanisia, dnemetaspnes (eg as tbas@r@ateS%ﬁtpwatce;leswqi@;et er ol

(eg as xigaffiahBlnecrlEdnt he UlctgalLie: dENTLSHfhOMEd Mnfisobigm de)

fornmotero ate), 1soprena rret’apr ot er enol | ' ephri ne,
25 phenylrpﬂﬂrmelnﬁ-loesmhéq o plounty&rot- a(‘nég:ﬂe-laéecﬂnaneﬂ?[} e@rhm.tleuoo:l a(ce'lg S
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pheny |26t hhxa:)gdta:p;dn]y&)dxfy@mla hyhrsd)dyamﬁﬂahetﬁwi}%@rhnd)@BEaDtLMWEOne PDE4
i nhi bitor e% Ctllaclﬁﬂm ast. or_ roflum | az | eukot ri ene ant agonl sts eg 30
mont el ukastP~~pf l?k%s?c'ﬁné Qlécpro,mem iyt eStERG ABELSEVES, £Pni SPECANIRE;

2R, 3R, 45, &Bhtﬂé@dé’e@k@oe? gr@ fred-asehenylipRbiw| %Elrﬁ@@e?ol (eg
purin-9-y1]-5-(2-ethyl H—tetrazo 1) -tetrahydro-furan-3,4-dio @FS
‘1_

nal eat e) ;39 a&lnafﬂaég)n eRhadrisne oﬂgreyal(rm) fangterpl [(e9( &% ruskebram
piperi di mygl-hfeRERA Ve SEYaREREL - dbkemliin, et broterdnof bRenylephrine,

25 phenylpropanolamine, pirbuterol (eg as acetate), reproterol (eg as
hydrochloride), rimiterol, terbutaline (eg as sulphate), isoetharine,
tulobuterol or 4-hydroxy-7-[2-[[2-[[3-(2-
phenylethoxy)propyl]sulfonyl]ethylJamino]ethyl-2{3H)-benzothiazolone;
PDE4 inhibitors eg cilomilast or roflumiiast; leukotriene antagonists eg

30 montelukast, pranlukast and zafirlukast; [adenosine 2a agonists, eg
2R,3R,45,5R)-2-[6-Amino-2-(15-hydroxymethyl-2-phenyl-ethylamino)-
purin-9-yl]-5-(2-athyl-2H-tetrazol-5-yl)-tetrahydro-furan-3,4-diol (e.g. as
maleate); [od4 integrin inhibitors eg (25)-3-[4-({[4-(aminocarbonyl)-1-
piperidinyl]carbonyl} oxy)phenyl]-2-[((25)-4-methyl-2-{[2-(2-



61 net hyl phenoxy) acetyl]am no}pentanoyl)am no] propanoic acid (e.g as free
acid or potassiumsalt), diuretics, e.g., amloride; anticholinergics,
e.g., ipratropium (eg as brom de), tlotroplun1 atropi ne or oxitropium

hor nrones, e.g., cortisone, hydrocort|§éne or predni sol one; xanthines, e.g.
5 an1nophyII|ne chol i ne theophyllinate, |ysine theophyllinate or

t heophy| Inneidry ptrscaqyd rdety e min Jpengaroy)amingd sprogagoic adid keig asrfree

| ucagon t n_.sk ere
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al kal i meprdtrapiuanae asdiromige), a@otacpldma,dahrbpm@ sabkjopdlimasha@ aidnes, (e g.,
| oner al kyl esters) or as sol vates 10 hydrates) to optim se the
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is an anti-inflammafory conpouhd for the treatment of I nf é:a
di sor der ¢herapisapeteing cndpepddées e .andnahlimiorigucagnsn an“d@é r the

Y

propertie € sutt ucocor as the cheni cal ,
9a-Dif U(l'reouéﬂdi-nﬁ Ihefopnombxaltg 1(131@ rasdaltoali -rh&cahatrhyrhirk: exlos andisosdid- 1, 4- di

1713 bth id S-fl flut t
Aot her  SHEITRN a0 HABcBt BT Eanp BUTRT RO I9RSheth o8I Shames 6ol
9a- di gt 628y HRABEOK) LYdr LAY G e HecaRAEIN afepo- and o

sta-1, 4-diene-1713-carbothioic acid S-fluoronmethyl ester. A further

sui t abl e tgI HEBEETE Hhe Falubdigabibe HasdicRMesidRitbaPragekant.

6a, 9a- Di f | uor o- 11i 3- hydr oxy- 16a- net hyl - 17a-[ (4- nmet hyl -1, 3-t hi azol e-5- 25
car bonypoxyl - 3- oxo- andr ost a- 1, 4- di ene- 1713- car bot hi oi ¢ add S-fl uoronet hyl
ester. Roeferabbui thab| meditamentf lianaat enti-iofapooadsyi nempoaniNSADShe. g.

PDE4 i nhi.b otrie a ni st | e and
el ast ase Bt TR 3ThARRE: Bk tsddres 80 Aadh it PRBRS,
agoni sss Ocher medi canments which may be conprised in the fornmul atlon are
6- ({3- rrethlamno car bon enIIs Ifonl- met h hyloxy)
phenyl ] arﬁ"n g ?‘Fn@@gﬂ%&%ﬁ] %cﬂgr@”ﬂ@ ”'Pﬁl/'di"%&l‘y‘ %
anti- mﬂammatory properties. One sultable glucocortlcmd compound has the
chemical name: 6q, 9a-Difluoro-17a-(1-oxopropoxy)-11p-hydroxy-16a-
methyl-3-oxo-androsta-1,4-diene-17p-carbothioic acid S-fluoromethyl ester
20 (fluticasone propionate). Another suitable giucocorticoid compound has the
chemical name: 6, Qa-difluoro-17a-[(2-furanylcarbonyl)oxy]-118-hydroxy-

i6a-methyl-3-0xo-androsta-1,4-diene-17f-carbothioic acid S-fluoromethyl
ester. A further suitable glucocorticoid compound has the chemical name:
6a,2a-Difluoro-11p-hydroxy-16a-methyl-17a-[(4-methyl-1,3-thiazole-5-

25 carbonyhoxy]-3-oxo-androsta-1,4-diene-17p-carbothioic acid S-fluoromethyl
ester.

Other suitable anti-inflammatory compounds include NSAIDs e.g. PDE4
inhibitors, leukotriene antagonists, INOS inhibitors, tryptase and elastase

30 inhibitors, beta-2 integrin antagonists and adenosine 2a agonists,

Other medicaments which may be comprised in the formulation are 6-({3-
[(Dimethylaming)carbonyl]phenyl }sulfonyl)-8-methyl-4-{[ 3-(methyloxy)
phenyljamino}-3-quinclinecarboxamide;, 6a,2a-Difluoro-11b-hydroxy-16a-



met hyl - 17a- ( 1- net hycycl opr opyl car bonyl ) oxy- 3- oxo- andr ost a- 1, 4- di enel7b-carb
othioic acid S-fluoronethyl ester; 68,9a-Difluoro-211i-hydroxy-163-

met hyl - 3- oxo- 17a- (2, 2, 3, 3-t et ranet hycycl opr opyl car bonyl ) oxy- andr ost a-

1, 4-di ene-171-carbot hioi ¢ acid S-cyandi@et hyl ester;
1-{[3-(4--([4-[5-fluoro- 5

2- (et hy|mezt;h)y¢+i§my(1-metﬂwaydmpmpwmnbymytao(<yﬁ prooirsirestay L yPding-] ani no

- 6- et hy I en de; _scompound
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therein. 10 The fluid dispenser herein is

I tabl e S fluid
nedi cament4FYERET Btit GRBOHDeIC #ad tfr'é&@'ﬁ%’ﬁ'ﬁt@ﬁ ersﬁﬂraﬁ'r?&@o&%/ {E%&%oﬁ AT ergic
condi t Long, Sﬁ%% SESRY I
perennlbalrbsliﬂ.I ?EXQgﬁﬂmﬁ%as ot éﬁp; rtgrrur?g?g%th%ondl tﬁor?s such as
ast hma, Gﬂl’fﬂmhdl 18- lddamitifyl)phemé]maﬂam\;é}dl}mrﬁbnar@ e woahd be ther the

bei ng. cl RSO BN oriBn (NECRBRRIRL Sttt o BEVERAT oa 15 ond

nostril VII‘IIT/GEPQDQ?}’-(IIW?B SFIEﬁrILBtH A(przlozwrrprre&edlpla tids awcbrreplantezukul d
then be repeated for the other nostril. Typically, one or two inhal ations
per nost rihe fET Whigh igd#AhReEed by the above procedure up to three tines
each d@y, ideally once daily. Each dose, for exanple, may deliver 51. tg,
50fig, 100p.g, 2004 or 250p.g of active nedicanment. The precise dosage is
ei t her kribwn uidr @é&nar@easg@mm isatsivitable Z‘Qrtﬂ@@@ngwm fwidd | ediranment A |

usage herig i BLdl BB HE BB AP U nan AR AHRY B Blergie WoRkANLAM ° and

the like TN |ont ter or proper meant>to i nc
exact parﬂmhesalopagmagﬂermcI'aasWEIrhmltlase igrrrmasonaﬂ addvpereinore ﬂhh'dtlefErS)m 30

The enbodi nts esent invention.described_ab e I
i |1 ustratVee. hcg"ﬁfe %{ "I'&R‘/PH?EI%HV rANEEANg s eF’g ﬁ%@gﬁg’a@f&f %Idscl osed
her ei n.5 I\@é@ﬁyﬁ{f‘s the present invention is not restricted to fluid

di spensers used for adm nistration of nedicaments, but to fluid dispensers
I n general.

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
20 compressed. This procedure would then be repeated for the other nostril.
Typically, one or two inhalations per nostril would be administered by the
above procedure up to three times each day, ideally once daily. Each dose,
for example, may deliver 5ug, 50pg, 100ng, 200pg or 250pg of active
medicament. The precise dosage is either known or readily ascertainable by
25 those skilled in the art.

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

30
The embodiments of the present invention described above are purely
illustrative. The present invention relates to every novel aspect disclosed
herein. Moreover, the present invention is not restricted to fluid dispensers

used for administration of medicaments, but to fluid dispensers in general.



63 Cainms: 1. A fluid dispenser for use with a fluid supply, the dispenser
havi ng a dosing chanber, a fluid outl g3, and a piston nenber which is
arranged to sealingly stroke in the dosing chanmber (i) in a first direction
for filling the dosing chanber with fluid fromthe supply, and (H) in a
second direction to dispense fluid fromthe dosing chanber towards the
fluid od®& wherein t he dosing chamber has first and second
sections of different widths, the first section is narrower than the second

section and |gcated in the second direction relative ta the second section,
ond ¢ hel-pi st AIRGHRERSHLOr HSE BB AANS SR CISREIREL hiioh &R e

sec]t i oy qgidi bmtt:a’rﬂkﬁ%t %iatophﬂeh:rbésiﬂhmhdistMddior ﬁﬁlihgmfsﬁrdaa':inqhéwdsmgt ]
sealing contact with the first sectign.in a porti 0 strokes in.the
i rst | TR Ghip AATELUTICER o GO S peng s Wil o s i Snadnt
fluid ganddbsondodireamid idisplhss flwidt fforh Be fdosing chapey tewskds thedigll wdtiegh, in
use, fluid is conveyed fromthe fluid supply into the dosi ng chanber when
the pi sWifi€iRenber strokes in the first direction. 2. The dispenser of

claim1, whehgidashlehambboRadmelaid Satdna seeinstod difepdrit Rgdtlis ahatiipt sewionh t he
first section, which seal has an outek’ diege_nsion which is no | ess than the
wi dth of faewer 1aan dhe peeandaprrtipasand [ogateAna e figroRs drRetiart iiatyestacthton.

3. The gicspeBs@ionOinctihdipBich mehdeeisin thestafakaliiy dihtdt AR thpyecont Eaction
allow fluid flow fromthe secontg sectl%gI tq the first sect,]
r Eaply frgseal

] / I : tjon. . 4. The
di spenstit gfokes & hefirgang segpng drestiphs PQ potag with e figgt section
di spensifiia @rtichof thé sFdidisi® the first #hd seberedifectibes; $@alwheseihocat ed on an end of
the piston nenber. 6. The dis

enser of ,any of clajns to 5, wherein the
bi St b b RIEon Mrpter o AR ot 461 certmy ety e i GHPBY 4nek
dosi ng hgRSYhich, &t used] fluthie BheaRATRIM e BN sOfpl¢ imd e dodity Bhanbeveicn t he
fluid conduit has _an outlet caonmprising at |east one opening positioned on
t he pi sWSrP'%%Fh'E‘SP’beﬂFC&‘GPﬂ@watt"l‘fe?tﬁg‘-second section of the dosing
chanber. 8. The dispenser of any of clainms 1 to 7 adapted such that, in
use, as_the piston nenber strokes |n the seconc{ﬁdirectiop fluid in the

dosi ng ZhambBie HiSPEISeA OF FlakR { nWhefELY the PITAHBIEMAghIPF 558" 16 SaalRoltSABtEFt
seal i nglith gRMMracésctibRewhith SbalsRetdrosutef diniemsasitich haerizes than the width of

the first section and less than the width of the second section.

3. The dispenser of claim 2, wherein the seal forms a one-way valve to allow fluid flow

from the second section to the first section.
4. The dispenser of claim 2 or 3, wherein the seal is a lip-seal.

5. The dispenser of any of claims 2 to 4, wherein the seal is located on an end of the

piston member.

6. The dispenser of any of claims 1 to 5, wherein the piston member has a seal 1o

sealingly contact the second section of the dosing chamber.



9. The di spenser of claim8 adapted such that, in use, the fluid is bled in
the first direction around the pistongaenber, 10. The di spenser of any of
claims 1 to 9 which conprises a val ve between the dosi ng chanber and the
fluid outlet which remains closed as the piston nenber strokes in the

second direction before. it co i nto, seal i . i . fir
section: 1(1:fheTH@p%‘i'sse}5e9{saé}y 8%%”5? r?'n ¥ %r "H%e'ﬁﬂ%zﬁ‘%g"é&d‘} ﬂ?%edﬁ‘eﬁ t||Er¥g on
cl ai m Jompligihgiah ldalseomnepaning pesitioned Snadda pistsh membereto registen aith éhé sedoddt o
pass into.th(sl7 Li r,St. selgl:ti on of the dosing chanber as the piston nenber

st r okeSeFIP WS FPEPd §98% on with the seal in sealing contact with the
first section. 12. The dispenser of any of clains 1 to 11, wherein the

dosi ng cha r has_a step between the firs d second sections, = 13 _The
i spendbr - or Tenglsgpiser o v ioh S, 1 et arhe e GEC PR Brimer e 950/ dea
Wi t h atméraaat stemres frl thetsdcboivdizdaion dluickinttha diosigg fchambehis Hled fomsthetdosingt o
the second sectiqgn. . 14. The dispenser of any. qof the precedi.ng cl al ns
conpr | SIAGOR” Wl FHRIAEN maarer ger bc e BB g e Ao TR b g
adapted for engaging the fluid outlet of the fluid di spenser or a seal

whi ch oqverlies the flui utlet to selectjvely clo nd, open , t.he fl.uid
outl et br seHl® dispgnseqy 'E‘pgr‘f’été‘P‘eng ?‘aﬁ%ﬁfﬁ,“ﬁﬁ@ﬁ%?‘H“‘t ﬁﬁ@%dﬂﬁh@ﬁi’ﬂi s an
assenbldredfiorpablisd thaqdistoh Agmbeki rst pad which forns the end. 65 16. The
di spenser of claim14 or 15, wherein the conponent is provided with a seal
on its outer surface for formng a sliding sealing fit in the fluid

di spensw\y., arik sbsdreicnot Aey sleahinept toBalHiyh comprissen valde bytviden therdegingart .
17. The di spenser, of a f clains 14 to 16 when dependent on, ¢l aim 10

bei ng HEMERL FRR<Er b SlFtarie Smans Tasod ol pepRganba vuSisd MR « ne
dosi ng shandeirecting bbfaes ft kcuings M sedlingftbofact withaihadirstisestoh. as t he pi ston
menber strokes in the second direction before it cones into sealing contact

with the first section, wherein t he dosing chanmber is a first
chanberifand THeedigpemzenehtlaiin s tdnany geddedey) dairedeprthdinganbeainafdwherkiruihe

pat hway bet ween the first, and secon anber el e t

Pir £ heronRausy Fve, By srents! eEiene b varpiediih o sonio- BETHE Petitiot BERREDS 16
The di spranher aefthe piztom hémbahetrakes if e fiat dieediomwiihsthe saalvial sealiey eondadt
nmount ed j.n tt%e second chanber and bi ased into sealing engagenent with the
fluid pothay$§°% the first and second chanbers from one another. 19.
The di spenser of claim 16, or claim17 when the conponent of the dispenser

of claim 14 gr 15 is provided wi.th the .seal on iits outer surface for

Cor mi nl2 e 119 ARRgTeckian 4ny 1 4ind 1 HE 17y e S BHS R E The o biogna 1
bei ng weawesnt e fipst shldectdndsdectiand., or claim 18 when the conponent of the

di spenser of claim14 or 15 is provided with the seal on its outer surface
for formng the sliding sealing fit in the fluid dispenser, the seal
optionald.y behedispereseot sy diycldiine 1f tort®, whardin thehdosiignichamber is plogided dviths a

pr ovi et 147 e i gt SRR Brachdng oy FRdin:SaRtsio e fe R %88 o chanber
positioned forwardly of the seal.
14.  The dispenser of any of the preceding claims comprising a component which defines
the dosing chamber and has an end adapted for engaging the fluid outlet of the fluid
dispenser or a seal which overlies the fluid outlet to selectively close and open the fluid outlet

or seal.

15.  The dispenser of claim 14, wherein the component is an assembly of parts including
a first part which forms the end.



20. The di spenser of claim19, wherein the forward opening is in flow
comuni cation with the dosing chanber agshr ough the second chanber and the
fluid pathway. 21. The di spenser of any preceding claim wherein the first
and second sections of the dosing chanber are co-axial. 66 22, The

di spenser of any of clainms 14 to 21, wherein the conponent further has a

| edge on its outer surface for supporting a spring. 23. The dispenser of
any of tée precdishergechiadlaim, 14, wherdn decompenasis providedevitl aisenl sois! vy,

d wherei ' mber, ed h ' (f d
2gai nstoen s o RN = b BepRe BT oRBEAR i Wheftin e 8l ona.

24. TheordiossIgns presehted |bgitine &3t pavher ei n t he piston nenber is conprised in a
cap structure nounted on the container. 25. The dispenser of claim 24,
wherein the cap structure is a stopper of the container. 26. The di spenser
of any ’p;; clh'ﬁ-ica:crralsﬁgnet;@ o mnywfetising theo déswingn dbgarient be glaiow 1@l éaingnthe

the f]ul IS

2 oSS pLaTy o SATRLT B 2 PrbPiEs 2 ETve bitsfied die Sosivd haE ancdihe] 0°

r el at i viidovitahichtrberipbelosed astie pietonendrhizsrstrokaninitesberontairstiiarkieefone t he

d hanb f cl 26 27 wh th i st nb
0198; Rg ‘&@B’%ﬁ?’ét@r Q??”%F?ﬂ%ﬂ& {%Q[B ﬁ%ﬁ%ﬁ;{}t@@@\}vlﬁ%{ Whgrcap st(ralrjlct u(raeplrrzug?egeoner

the cont ai nethe deBingedharmbee s ivdt e;hambmoami e eomporentapthst tefitesresecodd. The

di spenser any, of_t rec d|n cl ai further i.si.n Lin

arr ange ds%aﬂ“i'cﬂaaﬁ‘wgy 'bﬁ'?ef gs st anclies%cggﬁ %"éﬁﬁf%%‘ﬂgn’éﬁ{;}em fhe
conpri Schdﬁ@omeﬁﬁahhmeme halve ttgseaedtwelytopéaaad tlose eaflliicdgathiay.f | ui d out | et

a second face in which is provided a recess, and a conponent which is
sealingly slidably nountable in the recess for sliding novenent relative to

t he sealg.memss diepérweebi aaim NMawitkrpiashs valve a:nmpasesomwlae &lgroant tnamtedainer ei n

out var i1 SN FATRSR TR gR G, Srune Ehaecrriedt wihaté puBh B B bR

t owar dsfirkt éndofcicghd oharsiicrt &rom @ anbireerdi spenser of claim 29, wherein the
seal nmenber is made froma resilient material or other type of material
whi ch has shape nenory.

19.  The dispenser of claim 16, or claim 17 when the component of the dispenser of claim

14 or 15 is provided with the seal on its outer surface for forming the sliding sealing fit in the
fluid dispenser, the seal optionally being presented by the first part, or claim 18 when the
component of the dispenser of claim 14 or 15 is provided with the seal on its outer surface for
forming the sliding sealing fit in the fluid dispenser, the seal optionally being presented by the
first part, whereéin

the end is a forward end and the component has at least one forward opening,
optionally provided in the first part, in flow communication with the dosing chamber,
positioned forwardly of the seal.

20.  The dispenser of claim 19, wherein the forward opening is in flow communication with
the dosing chamber through the second chamber and the fluid pathway.

21.  The dispenser of any preceding claim, wherein the first and second sections of the
dosing chamber are co-axial.



67 31. The dispenser of any of clains 1 to 28 further having a sealing
menber positioned across the fluid outdeet and having a forward surface and
a rear surface; a pusher for pushing into the rear surface of the sealing
menber to cause the forward surface of the sealing nenber to seal against

he seating TenspeRnBLEQGL Al R B AT AReleh 1B SRtk Dk BER Sy IechEr,

and a st sutef swiack dor seppatjeganpring.t h t he shoul der to control how far the
pusher head pushes into the rear surface of the sealing nenber. 32. The

di spenser of claim 31, wherein the stop surface is a rear surface of a wall
and t he2jushEhe kispdnget ajf ediyoftthe quededingeclavaisl comBasing lrecatitaipenfoe thefluidl ai m

32, wherein th eal | nber is mounted.on. a f rd surf - wal | .
34, The Pl anduPeRt B8 PR Blemishe TSMplyREs B pRlalBl salio B Treld aldlistd g
on any rlativk aiovem2nt hefmbeiveandn thet fivst fridrsetomhdirestionmnd sections of the

dosi ng chanber are respectively forward and rearward sections, wherein the
pi ston nenber is nmounted to reciprocate forwardly in the second direction
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menber out of the dosing chanber, and wherein the seal is adapted in use to
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the piston nenber. 35. The dispenser of claim 34, wherein the seal is a
lip seal which is adapted to deflect inwardly during the rearward stroke.
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30.  The dispenser of claim 29, wherein the seal member is made from a resilient material
or other type of material which has shape memory.



arranged to stroke in the first direction to a position at which the piston
menber is disposed in the second sectigm of the dosing chanber. 41. The
di spenser of claim?29 or 30 or any precedi ng clai mdependi ng on claim 29 or
30, wherein the conponent and the seal nenber are the conponent and the
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member to seal against the fluid outlet, the pusher having a head for pushing the rear
surface of the sealing member and a shoulder from which the head projects forwardly; and a
stop surface for engagement with the shoulder to control how far the pusher head pushes

into the rear surface of the sealing member.

32.  The dispenser of claim 31, wherein the stop surface is a rear surface of a wall and the
pusher head projects through the wall.

33. The dispenser of claim 32, wherein the sealing member is mounted on a forward
surface of the wall.

34.  The dispenser of any of claims 2 to 5 or any preceding claim depending on any of
claims 2 to 5, wherein the first and second sections of the dosing chamber are respectively
forward and rearward sections, wherein the piston member is mounted to reciprocate
forwardly in the second direction and rearwardly in the first direction in the dosing chamber,
wherein the piston member seal is to sealingly slide on a wall of the forward section of the
dosing chamber, wherein a rearward stroke of the piston member enables the forward
section of the dosing chamber 1o fill with fluid from the fluid supply and a forward stroke of
the piston member pumps fluid present in the forward section of the dosing chamber in front
of the piston member out of the dosing charnber, and wherein the seal is adapted in use to
come out of sealing contact with the wall of the forward section of the dosing chamber during
the rearward stroke to enable fluid to flow forwardly past the seal into the forward section of
the dosing charnber in front of the piston member.

35.  The dispenser of claim 34, wherein the seal is a lip seal which is adapted to deflect
inwardly during the rearward stroke.

36. The dispenser of claim 10 or any preceding claim depending on clairm 10, wherein the
first and second sections of the dosing chamber are respectively forward and rearward
sections, wherein the forward section of the dosing chamber has an ouilet which the valve is
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biased to close, wherein the piston member is mounted to reciprocate forwardly in the
second direction and rearwardly in the first direction in the dosing chamber, wherein a
rearward stroke of the piston member enables the forward section of the dosing chamber 1o
fill with fluid from the fluid supply and a forward stroke of the piston member pumps fluid
present in the forward section of the dosing chamber through the outlet in the dosing
chamber, and wherein the dispenser is configured and arranged such that the valve is kept
open against the valve bias at the end of the forward stroke of the piston member.,

37.  The dispenser of claim 36, wherein the piston member and valve are configured and
arranged to cooperate to keep the valve open at the end of the forward stroke.

38, The dispenser of claim 37, wherein the piston member and valve have cooperating
surfaces through which the piston member holds the valve open at the end of the forward
stroke.

39. The dispenser of claim 37 or 38, wherein at least one of the piston member and the
valve has a projection which acts on the other so that the valve is held open at the end of the
forward stroke of the piston member.

40, The dispenser of any one of the preceding claims, wherein the piston member is
arranged to stroke in the first direction to a position at which the piston member is disposed
in the second section of the dosing chamber.

41.  The dispenser of claim 29 or 30 or any preceding claim depending on claim 29 or 30,
wherein the component and the seal member are the component and the seal, respectively,
of any of claims 14 1o 22.

42, The dispenser of any of claims 31 to 33 or any preceding claim depending on any of
claims 31 to 33, wherein the pusher and the sealing member are the component and the
seal, respectively, of any of claims 14 to 22, with the head corresponding to the end of the

component.



